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 Preface

The Faculty of Veterinary Medicine, Universiti Putra Malaysia has the honour of hosting the 11th. International
Conference of the Association of Institutions for Tropical Veterinary Medicine & 16th. Veterinary Association Malaysia
Congress.  This conference is jointly organized by the Faculty, the Association of Institutions for  Tropical Veterinary
Medicine (AITVM) of which the Faculty is a member, the Veterinary Association Malaysia and the Department of
Veterinary Services Malaysia to be held from 23-27 August 2004, at the Sunway Pyramid Convention Centre, Petaling
Jaya, Selangor, Malaysia.  The last time Malaysia hosted the AITVM Conference was in 1986 (Kuala Lumpur).

Amongst others, AITVM has organized 10 International Conferences on Tropical Animal Health and Production in
Scotland (Edinburgh, 1973), in West Germany (West Berlin, 1976), in Kenya (Nairobi, 1980), in Florida, USA
(Kassimmie, 1983) in The Netherlands (Wageningen, 1989), in Cote d’Ivoire (Yamoussoukro, 1992), in Germany
(Berlin, 1995), in Zimbabwe (Harare, 1998) and in Denmark (Copenhagen, 2001).

AITVM was established in 1973 and is presently composed of twelve institutions from Europe, Africa and Asia.
Membership of AITVM is open to all universities or institutions, which are active in the field of tropical animal health
and production.  The mission of the Association is “to improve human health and quality of life by means of increased
food production in tropical regions through enhancement of research, training and education in veterinary medicine
and livestock production within the framework of sustainable development”.

The activities of the AITVM are organized by a Standing Committee consisting of representatives of the member
institutions.  The activities are:

• to facilitate and stimulate international collaboration

• to promote and coordinate research and training in animal health and production in the tropics

• to inform policy makers of current and future strategies in animal health and production research for sustainable

rural development and

• to organise international conferences at regular intervals on themes concerning livestock in the tropics.

Theme of the Conference

The theme, ‘Animal Health: A Breakpoint in Economic Development?’ reflects the importance of animal health in the
sustainable development of the animal industry.  The focus will be on the improvement of human health and quality of
life by means of increased and safe food production, achieved through the enhancement of research, training and
education in veterinary medicine and livestock production.  At the same time, it questions whether the profession can
still fulfill all the requirements for animal health in economic and safe production of animal foodstuffs.

General Programme

The scientific programme will focus on ‘Animal Health in Production’, with emphasis on:

• Veterinary services, economics and development of policies (Vet SEDP)

• Veterinary public health, food and food safety (FS)

• Zoning and regulatory medicine (Zon & Reg)

• Consumer expectations (including animal welfare) and food industry requirements (Cons Exp)

• Veterinary Education and Continuing Professional Development (CPD)

• Biotechnology (Biotech) and Genetically Modified Organisms (GMO)

• Environmental issues

• Disease control and management of fish and aquatic animals

• Free communications which focus on: Equine and Small Animal Practices; Pet Animal Nutrition; and Exotic and

Wildlife Disease and Management.

• A special session on Avian Influenza (Avian Inf)
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The Conference will also be the venue for the meeting of the following organizations and associations:

• Universiti Putra Malaysia Veterinary Alumni (UVA)

• Department of Veterinary Services (DVS)

• Association of Institutions for Tropical Veterinary Medicine (AITVM)

• Association of Asian Veterinary School Deans

• Director General of Veterinary Services of the Asian Region

The Conference provided a forum of scientists and educators of tropical animal health and production and key people
from various countries to put their efforts together to enhance development.

The publication of this proceeding was made possible with the combined efforts of the conference Secretariat, the
Scientific Sub-Committee under the able guidance of the Chairman of the Conference as well as support of the Dean
of the Faculty of Veterinary Medicine, UPM and President of the Veterinary Association Malaysia.

The editors would like to thank the authors and presenters of all the papers in this proceeding for their time, effort and
cooperation.  To the Chairman and repertoire of each Workshop and Scientific Session, similar appreciation is extended
for ensuring that the sessions are well participated and recommendations appropriately presented.  In concluding, the
organizing Committee would like to welcome all participants to this Conference to enrich their knowledge, foster
good relationships and networking as well as have a good time.

Editors

C.T.N. Fatimah Iskandar
Latiffah Hassan
Gurmeet Kaur Dhaliwal
Rosnina Yusoff
Abdul Rahman Omar
Mohd-Azam Khan Goriman Khan
Goh Yong Meng
Jalila Abu
Siti Suri Arshad
Nadzri bin Salim
Saleha Abdul Aziz
Hassan Mohd Daud
Sheikh Omar Abdul Rahman
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Animal Health: A Breakpoint in Economic Development

EDWARDS,  J.
School of Veterinary and Biomedical Sciences, Murdoch University, Murdoch, Western Australia.

Abstract
Livestock are an important aspect of the economy of many countries and play an important role in poverty
alleviation and food security in developing countries.  It is widely predicted that demand for livestock products
will continue to grow strongly in the foreseeable future and that this will provide increased opportunities for
livestock producers and will make an important contribution to economic growth.

Recent events have demonstrated that animal diseases can have major economic impacts and are a major
constraint to achieving the economic gains predicted. It is likely that new and emerging diseases will occur
more frequently as animal diseases respond to changes in livestock species, production systems, the environment
and overlap with humans.  Many of these new and emerging diseases will involve zoonotic diseases.

Animal diseases can affect animal production and human health. Trade in livestock and their products is also
limited by Sanitary and Phytosanitary (SPS) issues. These include transboundary animal diseases, zoonotic
diseases and food safety. The WTO in conjunction with the OIE, the organisation  nominated to be responsible
for standards for animal health is working to ensure safe trade and to minimise the impact of SPS barriers.
Animal health impacts are felt by livestock owners and traders at the local, national, regional and global levels.
There are also trade and social impacts.  In developing countries livestock owners and national governments
are unable make the investments required and the this is an example of market failure. For this reason veterinary
services are now considered as international public good and there is a need to provide assistance for the less
developed countries to develop their capacity.

To overcome these obstacles to economic development there is a need for cooperative regional approaches.
There is a need to strengthen veterinary services so that they have a full capacity to carry out animal movement
management, surveillance, emergency response, disease control and risk communication. There is also a need
for risk based approaches and education of all stakeholders so that responses are in accordance with the risks.
Key words: livestock development, animal health, veterinary services, sanitary and phytosanitary standards,
risk management

Keywords: Animal health, livestock production, economic development trends

Introduction
In many countries, and particularly developing countries,
livestock are an important contributor to the national
economy and play an important role in poverty alleviation
and food security.  It is widely predicted that the demand
for livestock products will continue to grow strongly in
the foreseeable future and that this will provide
opportunities for livestock producers in many parts of
the world and will make an important contribution to
economic growth. This paper describes the impact of
animal diseases on animal production and economic
development and demonstrates that the economic benefits
of economic growth will not be realised without
effectively managing the risks of animal diseases.

Trends in Livestock Production and
Economic Development
Livestock play an important role in the economies of most
tropical countries. For example, in many Asian countries
most people live in rural areas and the majority of
households are associated with livestock production. In
rural villages, most families own small numbers of cattle,

buffalo, pigs, poultry and small ruminants and these are
a source of food, fibre, fuel and draught power. Thus they
play an important role in poverty alleviation and food
security in rural communities.

Smallholder livestock production is particularly important
in remote and upland areas where there is an emphasis
on grazing ruminants and they can play an important part
in reducing the need for environmental and social damage
caused by shifting agriculture and drug production. In
many Asian countries the potential for livestock
production in such environments and the low cost of
production provides a comparative advantage. Surplus
animals provide a source of additional animals for export.
In the lowland agricultural areas extensive livestock
production is more limited. However, there is still a
significant use of buffalo and cattle for draught purposes,
although in many countries this is declining. In the fastest
developing countries there is a trend to increased large
scale commercial production of pigs and poultry and this
mainly occurs in agricultural areas where feed sources
are cheap and available. This provides a great source of
product for local consumption and/or export.

11TH INTERNATIONAL CONFERENCE OF THE ASSOCIATION OF INSTITUTIONS FOR TROPICAL VETERINARY MEDICINE AND 16TH VETERINARY
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Delgado et al. (1999), in their paper describing the
“Livestock Revolution”, have predicted that in the next
20 years that there will be increased demand for livestock
products as personal incomes grow in some of the more
the heavily populated countries. In most cases increased
disposable income among the middle classes will translate
to increased demand for meat products. This demand is
likely to result in increases in the production and the value
of livestock and animal products.

Trade in livestock products is being affected by several
global trends. The establishment of the World Trade
Organisation (WTO), its Sanitary and Phytosanitary
Agreement (SPS) agreement and the codes and standards
set by the World Organisation for Animal Health (OIE)
have the potential to increase global trade. However, for
some countries the benefits may not be immediately
achievable.  These issues will be discussed in detail later
in this paper.

Trade will also be facilitated by a proliferation of regional
and bilateral Free Trade Agreements (FTA). The ASEAN
Free Trade Agreement is an example of a regional FTA
and this will break down barriers within the region and
facilitate increased trade in livestock products within the
region.

The Impacts of Animal Diseases
Animal diseases can have significant effects on animal
production, human health and trade and the local, regional
and global economies. This has been vividly demonstrated
recently by the impact of the outbreak of highly
pathogenic avian influenza (HPAI). There are many
diseases that have significant impacts on animal
production, however, it is the major transboundary
diseases (eg. Foot and Mouth Disease (FMD), Rinderpest
and Classical Swine Fever) and the zoonotic diseases (eg.
Nipah Virus, Bovine Spongiform Encephalitis (BSE) and
HPAI), that have the greatest potential for negative
impacts on economic development.

A feature of animal diseases is the potential for change
and the emergence of new diseases and evolution of
existing diseases have been observed for many years.
Previous experience shows that new and emerging
diseases are likely to increase (King, 2004). This is due
to rapid changes in hosts, agents, production systems and
environment and the greater overlap of animals with
human populations.

The global spread of the Pan-Asia topo-type of the type
O strain of FMD to previously free zones such as South
Africa, Korea, Japan and Europe, have shown that
globalisation is contributing to an increase in the risk from
FMD. The emergence of new strains and increased
international travel and trade are contributing factors.

Of the new and emerging diseases seen in recent times,
many of these are zoonotic and it is likely that this trend
will continue (King, 2004).  Recent examples include
Nipah virus, BSE, Severe Acute Respiratory Syndrome
(SARS) and HPAI and each one of these have had severe
economic, trade and social impacts.

These disease events have shown the inadequacy of
veterinary services in many parts of the region. This
includes failure of surveillance systems, lack of
transparency and reporting of disease events and absence
or slow response to significant animal diseases.

Global trade in animal products is now driven by the WTO
and its Sanitary and Phytosanitary (SPS) Agreement.  This
specifies that for animal health, animal welfare and pre-
harvest aspects of food safety, the OIE will develop
standards, guidelines and recommendations. These are
used for the facilitation of trade and determination of
animal health status.  They have the potential to remove
unnecessary restrictions on trade in animals and their
products. These standards are scientifically based and aim
to provide practical ways of facilitating safe trade in
animals and their products. In addition to standards and
guidelines for veterinary services, disease control and
protocols to be used by trading partners they also provide
guidance for risk assessment.

The OIE codes, standards and guidelines (OIE, 2004)are
under constant review and are developed in a consultative
process involving expert groups working in a consultative
process with the 166 member countries. At present there
is limited participation by many countries and it is
important that all countries participate in the consultative
process.

Practical approaches to achieving access to trade and
minimising the economic impacts of animal disease
include risk assessment and zoning. Zoning is widely used
as a geographically based tool for disease control and
also as a more cost effective method to achieve market
access. Compartmentalisation is a relatively new concept
and involves confirming disease free enterprises for
situations for a limited range of diseases such as HPAI
where the risks can be managed at the enterprise level.
Its first application is likely to be for HPAI in commercial
poultry enterprises in order to maintain access to trade
under strict conditions.

While the WTO and associated organisations are trying
to increase the opportunities for safe trade many of the
world’s less developed countries are excluded from
international trade due to the presence of important
transboundary diseases such as FMD, CSF and ND etc
and the presence or potential for zoonotic diseases such
as BSE and HPAI.
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These countries are also excluded from trade due to many
other SPS barriers because they are unable to demonstrate
a capacity to provide the required assurances of meeting
criteria for food safety, chemical residues and other
contaminants.

Economic Considerations
The impacts of animal disease are felt by all stakeholders
from small livestock owners, commercial producers,
traders, and local, national, regional and international
economies.

International organisations and the international donor
community consider veterinary services to be an example
of international public good. This is because inadequate
investment in animal health in most developing countries
is a clear demonstration of “market failure”. This is
because the impacts of animal health are felt beyond the
farm, village and sometimes national boundaries and that
any investment by individual stakeholders will be
ineffective unless there is a coordinated effort by all
stakeholders. In many Asian countries livestock owners
do not see the direct benefits and are so poor that they are
unable to afford to pay for animal health preventive
measures. Also, in many of these countries governments
are unable to afford the necessary investment in animal
health and assistance by the international community is
needed to give the regional and global protection required

Overcoming the Animal Health Obstacles to
Economic Development
There is considerable work to be done to manage the
present and future animal health risks and minimise the
impacts on economic development of the livestock
industries.

Because of the transboundary nature of many of these
threats, global and regional approaches will be needed
and support for the less developed countries will be an
issue requiring special attention. At the global level, the
OIE/FAO Global Framework on Transboundary Diseases
(GF-TADS, (Anon., 2004) will bring a cooperative
approach involving international organisations and
member countries to develop the animal health and
surveillance networks to identify and target transboundary
diseases at their source.  ASEAN (The Association of
Southeast Asian Nations), the Southeast Asia Foot and
Mouth Disease Campaign (Edwards and Abila, 2004) and
the proposed ASEAN Animal Health Trust Fund are good
examples of the coordinated regional approaches required.
A similar approach is under development in South Asia.
There is a need to strengthen veterinary services with
particular emphasis on assistance for the less developed

countries. To successfully diagnose and respond to new
and emerging diseases requires a region where there are
surveillance and veterinary services that are capable of
carrying out their core functions. They also need to be
capable of managing the risks to ensure safe trade in
livestock and animal products.  All countries need
adequate numbers of skilled and trained staff to give the
capacity to be able to carry out the following functions:
• Risk based quarantine and animal movement

management.
•  Effective surveillance systems, including capacity for

early warning, epidemiological analysis and rapid and
transparent reporting, are required.

• A capacity for emergency response
• Capacity to carry out disease control programs
• Communication programs including risk

communication, public awareness and education
programs. A major emphasis is on managing the
hysteria that often accompanies animal disease or
zoonotic disease events.

• Research into more effective and practical tools for
diagnosis and vaccination

This also requires the participation of all stakeholders
with particular emphasis on each party taking
responsibility for protecting their own investment and
industry by taking appropriate biosecurity precautions.
In this way there will be a partnership between private
and public sectors with all stakeholders aligning their
activities to support national and regional programs.
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From Farm to Table: Ensuring Food Safety and Public Health

ANDREW MCKENZIE AND STEVE HATHAWAY

New Zealand Food Safety Authority, PO Box 2835, Wellington, New Zealand

Abstract
The single most important realisation that has arisen from new scientific approaches to food hygiene is that
control measures must be designed and implemented within a farm-to-table context. A pro-active and
multidisciplinary response at both the national and international levels should incorporate new regulatory
frameworks and the ability to implement hygiene measures at those steps in the food chain where they are of
greatest value. Application of a risk management framework in the development of standards must be embedded
in the farm-to-table approach and industry should be offered flexibility in the way it achieves specified food
safety performance objectives. It is also necessary to nurture risk assessment capability in developing countries
so that they can adequately protect their own citizens and properly benefit from a globalising market in food.
The WTO SPS Agreement aims to enhance trade in food on a global scale but problems remain in application
of provisions supporting an equitable farm-to-table food safety environment.

Keywords: Farm-to-table, food safety

Introduction
International reassessment of traditional approaches to
food hygiene began in earnest around the time of the
“FAO/WHO Conference on Food Standards, Chemicals
in Food and Food Trade (in cooperation with GATT)” in
1991. Three waves of scientific change are clearly
identifiable since then:

• Science-based specification of GHP in the early
1990’s

• HACCP in the mid - 1990’s
• Risk assessment in the late 1990’s.

The World Trade Organisation Sanitary and Phytosanitary
(WTO SPS) Agreement, signed in 1994, has had a major
influence on these waves of change. The Agreement
requires that hygiene measures be based on scientific
principles and an assessment of the risks to human health,
using risk assessment techniques developed by the
relevant international organisations.

Further to the signing of the Agreement, concern over
the safety of food in international trade has recently led
intense consumer-led debate. This in turn has led to
increasing demands for strengthening of food safety
assurances by competent authorities. In parallel, the
differing economics of regional food production continue
to drive national efforts for fair and equitable conditions
of trade.

The single most important realisation that has arisen from
new scientific approaches to food hygiene is that control
measures must be designed, evaluated and implemented
within a farm-to-table context. As a veterinarian, my work
in the area of food safety has been primarily focused on
food from animals rather than food from plants.
Additionally, New Zealand has a strong international

presence as an exporter of foods of animal origin. As these
are areas I know best, I will focus my comments in this
paper on farm-to-table aspects of foods of animal origin
in international trade.

A farm-to-table approach to ensuring the safety of food
in international trade should include:
• New regulatory frameworks at the national level
• The opportunity to implement hygiene measures at

any step in the food chain
• Production of food that meets international standards
• Where specified, achievement of the appropriate

level of protection (ALOP) of an importing country
• Cost-effective and efficient production, processing

and distribution
• Representation of the interests of all relevant

stakeholders.

National Regulatory Frameworks
Traditional legislation usually defines “food safety” in
general terms and regulations based on good hygienic
practice (GHP) are often unsupported by good science.
However, new national legislative frameworks that
specifically incorporate a farm-to-plate approach to food
safety have become an important global trend. This is
predicated by adoption of risk management principles.

Institutional Change
Recent government policy changes in many countries
reflect the demand for significantly increased resources
to protect public health against food-borne diseases of
animal origin. While strengthening institutional structures
in relation to food safety, many countries are also
promoting cross-sector networks that facilitate risk-based
“farm-to-plate” approaches. This trend is leading to
greater co-ordination between different competent
authorities operating at different segments of the food

11TH INTERNATIONAL CONFERENCE OF THE ASSOCIATION OF INSTITUTION FOR TROPICAL VETERINARY MEDICINE AND 16TH VETERINARY
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chain and a number of countries have consolidated food
safety regulation under the umbrella of a single competent
authority. In parallel, many of the international trade
provisions of the WTO SPS Agreement have flowed
through to domestic standards and signatory countries
are now reducing differences between import and
domestic requirements.

Veterinary Public Health
The traditional focus of veterinary food hygiene has been
at the level of the slaughterhouse, but a farm-to-table
approach demands integrated involvement in food control
throughout the food chain. Where zoonoses are
concerned, it is clear that there often is an overlap between
public health and animal health objectives. Veterinary
competence can be shared in these circumstances and a
number of countries are exploring such synergies in the
reform of legislative systems.

HACCP and Risk Assessment
At the programme level, implementation of HACCP and
risk assessment is resulting in fundamental changes in
the writing of national hygiene regulations. HACCP, a
more sophisticated food control system than GHP,
“identifies, evaluates, and controls hazards which are
significant for food safety”. This demands consideration
of the farm-to-table continuum when setting critical limits,
even if this does not genuinely include risk assessment.

Many countries now consider that food control measures
should be proportionate to health risks presented by
identified hazards and are investing heavily in risk
analysis (see below). Intrinsic to this approach, risk
managers must pay   to the feasibility and practicality of
available control measures. The outcome should be food
safety measures applied at those points in the food chain
where they will be of greatest value in reducing food-
borne risks to consumers.

Role of Industry
Changes in approach to regulatory programmes impacts
on industry in a number of ways. Although governments
have final responsibility for public good decisions on
required levels of consumer protection and verifying
compliance with regulations, industry has now been given
the primary responsibility for implementation of food
safety control systems. Industry must also demonstrate
compliance on an on-going basis. Alongside HACCP,
self-driven quality assurance systems that optimise
hygiene practices from farm-to-table can result in
considerably less verification activities by the competent
authority.

International Food Safety Standards
Codex standards take a central role in facilitating a farm-
to-table approach to food safety. Food products that

comply with Codex standards can move freely in
international trade without jeopardising the health or
interests of consumers and WTO SPS recognition of these
standards as a benchmark against which national food
standards should be evaluated has considerably increased
their importance.

Codex has fully embraced a farm-to-table approach. Early
manifestations are codes of hygienic practice that now
provide detailed guidance on food control throughout the
food chain, including much increased attention to good
agricultural practice and good veterinary practice at farm
level. New codes of practice and other types of food
standards will increasingly be based on risk assessment
and the Codex actively seeks wider strategic alliances
with other international organisations such as OIE, IPPC
and OECD to further facilitate a farm-to- table approach.

In addition to establishing international standards for
animal health, it is the mandate of the World Organisation
for Animal Health (OIE) to establish standards for
zoonoses. A food-borne zoonotic disease is any disease
or infection of both animals and man that is transmitted
through food and OIE is now broadening its work to cover
such diseases.

Zoonoses are the subject of renewed concern as
“emerging” pathogens. OIE defines an emerging disease
as “a new infection resulting from the evolution of an
existing pathogen or parasite resulting in a change of host
range, vector, pathogenicity or strain; or the occurrence
of a previously unrecognized infection or disease”. There
is increasing collaboration between OIE, CAC and WHO
on scientific matters relating to emerging pathogens e.g.
E. coli H7:O157 and the agent of BSE/vCJD.

Risk Analysis as a Key Discipline
Risk analysis in food safety has its contemporary roots
in the emerging global climate of “free trade” that is based
on removal of barriers constituting unjustified protection
of domestic economic advantage. However, the global
community fully recognises the sovereign right of
countries to place appropriate controls on food products
crossing their borders so as to protect human health. This
risk-based representation of a farm-to-table approach to
food safety is having an increasing impact in international
trade.

Risk analysis constitutes an interplay of several tasks and
is generally recognised as having three components: risk
assessment; risk management, and risk communication.
This discipline is increasingly becoming cross-sectoral
in nature. It is not my intent to describe the details of
food safety risk analysis in this paper. However, it is
important to recognize that application of a risk
management framework is critical to implementing farm-
to-table food safety measures.
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Risk Management Framework

Preliminary risk management activities: Following
identification of a food safety issue, this initial process
includes the establishment of a risk profile and provides
as much information as possible to guide further action.
The risk manager may commission a detailed risk
assessment as an independent scientific process.

Assessment of risk management options: Potential food
safety measures that may be applied at any point in the
food chain are identified, and then selected according to
appropriate decision-making criteria. This will usually
involve balancing expectations in terms of minimising
public health risks against available food control
measures, and may include reaching a decision on an
ALOP.

Implementation: Implementation of control measures will
usually involve regulatory requirements but may include
other actions e.g. consumer education. Flexibility in
choice of individual measures applied by industry is a
desirable element, as long as the farm-to-table measures
can be objectively shown to achieve stated food safety
goals.

Monitoring and review: Gathering and analysing of
human health data gives an overview of food safety and
consumer health. Where there is evidence that required
food safety goals are not being achieved, redesign of food
safety measures will be needed.

Decisions on Management of Risk
While the overarching objective is maximising risk
reduction while ensuring the efficiency and effectiveness
of the measures employed, decisions on level of consumer
protection can be influenced by a wide range of economic,
social and political inputs. Evaluation of all available
control options throughout the farm-to-table continuum
is the ideal scenario when managing food-borne risks.
However, different stakeholders may impose their
requirements in international trade situations e.g.
importing country ALOP decisions, supplier contracts let
by supermarket chains.

Benefits of a Farm-to-table Approach to
Food Control
In addition to the direct social and economic benefits from
reducing food-borne illness, a farm-to-table approach to
food safety can result in considerable cost-benefits to
competent authorities and industry.

Food Safety Objectives
Food safety objectives (FSOs) are a new concept that
have the potential to markedly affect future food safety
systems. FSOs link the level of hazards in food at the

point of consumption to the level of consumer protection
that results. In the ideal situation, a risk assessment model
will be used to set a FSO for a particular food/hazard
combination.

Performance objectives (POs) derived from FSOs will
provide food safety “targets” for industry and can be set
anywhere in the farm-to-table continuum. As long as the
level of hazards present at a particular step in the food
chain is less than the target, the required level of consumer
protection can be considered to be achieved. With the
advent of FSOs, industry will be able to utilise hygiene
measures that are the most cost-effective in a particular
context.

Equivalence
Application of the principle of equivalence is becoming
an important driving force in the “globalisation” of food
hygiene. Where competent authorities can show that
alternative food safety measures or systems in an
exporting country can be shown to deliver the public
health outcomes required by an importing country,
significant benefits can accrue to the exporting country.
Different hygiene measures that are more cost-effective
in a particular food production context can be
accommodated and “systems-based” verification of
compliance offers distinct advantages to the regulator.
The principle of equivalence can also be applied in
national settings.

Meat Hygiene
Meat hygiene constitutes a fertile area for reaping the
cost benefits of a farm-to-table approach to food control.
Post-mortem meat inspection procedures are a unique set
of food hygiene measures and a number of recent studies
have used a risk assessment approach to determine their
relative value. A targeted and cost-effective inspection
programme that is tailored to the particular type and geo-
graphical origin of slaughtered animals can achieve es-
sentially the same level of consumer protection at the
end of the food chain as a traditional inspection
programme. As an example, a probabilistic risk model
has been developed to evaluate traditional post mortem
inspection of slaughtered cattle for cysts of the beef ces-
tode Taenia saginata (Van der Logt and others, 1997)
and this illustrates multiple cost benefits that can accrue
from a farm-to-table approach to hygiene measures.

Zoonotic pathogens ranked in recent international reviews
as being of most meat hygiene significance are
Salmonella, Campylobacter, E. coli O157:H7, Listeria

monocytogenes and Toxoplasma gondii; with the
exception of the latter it is likely that almost all
transmission of these hazards results from unseen
microbial contamination of the carcass and viscera during
slaughter and dressing. Minimising food-borne risks from
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this source requires farm-to-table strategies that include
consideration of hygiene controls at the farm as well as
the pre-slaughter level. As examples, it is well established
that general attention to livestock management,
environmental hygiene and transport may limit the
numbers of animals shedding Salmonella, and improving
the cleanliness (and dryness) of pre-slaughtered animals
can significantly reduce carcass contamination. Recent
risk models have also indicated that inadequate meat
handling and preparation practices in the home will
considerably increase risks of food borne illness from
enteric pathogens.

National microbiological databases are becoming an
important tool in the evolution of a farm-to-table approach
to food safety. They constitute a statistical monitor for
demonstration of hygiene performance at both a premises
and a national level and can also provide: a means of
verifying HACCP plans on an ongoing basis, ensuring
regulatory intervention when hygiene is deficient
investigating specific pathogens, and a reference system
for regulatory and commercial assurances for purposes
of market access.

Milk Hygiene
With the advent of a farm-to-plate approach to food safety,
Codex has recognised that traditional insistence on the
absence of hazards at particular steps in the dairy food
chain does not necessarily equate with achieving expected
levels of consumer protection. Flexibility in hygiene
provisions was recently introduced to a new draft code
of hygienic practice, as long as a specified level of
consumer protection could be achieved at the end of the
food chain. This flexibility has been further extended in
the case of small-holding dairies.

The draft code recognises that when raw milk
commodities are produced, the hygiene measures applied
by industry at primary production are one of the most
important determinants of consumer protection. By
applying risk management principles, the code now
accommodates the wide range of food safety approaches
that exist for the production of raw milk products in
different countries. However, the equivalence of optimal
pasteurisation regimes and alternative pasteurisation
technologies that can provide maximum benefits to
industry and consumers cannot be properly evaluated
without risk assessment.

Unlike meat hygiene, veterinarians have traditionally had
a minor role in dairy hygiene. This is probably due to the
fact that pasteurisation is a statutory requirement for milk
in many countries and has an excellent food safety record.

Codex Standards
As well as protecting consumers’ health, availability of
international hygiene standards that are based on a farm-

to-table approach reduces the costs of doing business e.g.
risk of fraud and the costs of finding reliable trading
partners. In providing such benefits, Codex standards
promote economic welfare and are a pre-requisite to the
operation of a well-functioning market. If standards are
harmonised between countries, they naturally facilitate
trade (international and domestic) and trade itself is
generally judged to promote economic development.

WTO SPS Agreement
Competent authorities in developed countries have now
gained considerable experience in making use of the WTO
SPS Agreement to maintain and expand farm-to-table
trade opportunities. Despite this, there are increasing
political pressures on competent authorities to respond
to public perceptions of food-borne disease and the
requirement that food safety measures be based on risk
assessment has often resulted in delays in decisions to
allow market access, and caused conflict between trading
partners. The science-based foundation of the WTO SPS
Agreement accentuates these problems where there is a
shortage of technical capability and this occurs in both
developed and developing countries.

Summary
Achieving the potential benefits from a farm-to-table
approach to food safety and public health presents a
number of challenges. Problems exist in many countries
not necessarily because of lack of legal infrastructure but
because of broad disparities in the means to adequately
and consistently respond to food safety needs in specific
sectors of the food chain, many of which spill over into
other sectors.

If a farm-to-table approach to food hygiene is to take root,
an integrated, pro-active and multidisciplinary response
is required. A “General Food Law” (including relevant
aspects of animal feeding) that is readily understandable
by all food operators is one means of enhancing food
hygiene. Risk analysis and application of a risk
management framework in the development of standards
must be embedded in this response and industry should
be offered flexibility in the way it achieves specified
performance objectives at certain points in the food chain.

International standards also must incorporate modern food
control concepts and be representative of regional needs.
This includes nurturing of risk assessment capability in
developing countries so that they can adequately protect
their own citizens and properly benefit from a globalising
market in food.
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Managing Recent Issues in Animal Trade
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Abstract
The trade in animal and animal products in reference to animal health and food safety issues is essentially being
regulated by the WTO Agreement on Sanitary and Phytosanitary Measures. Animal health standards are being
guided  by the OIE Terrestrial Animal Health Code and the  OIE Aquatic Animal Health Code, while food
safety standards are referred to the Codex Alimentarius. The concern of trading nations  is to ensure countries
are continually protected from possible introduction of animal diseases. At the same time trading nations are
also concern that measures to protect animal health may be overzealously applied to the extent  protectionism
is suspected. Transparency and timely communication of any change in the notifiable diseases situation within
a trading country are effective means of maintaining a safe trading environment vis-à-vis veterinary issues.
The capacity for transparency and the ability for timely communication is usually consistent of an efficient,
effective and cedible veterinary services. Such a situation, however, may result in the country placed in a
incriminating position in the face of trading nations enthusiasiatically taking measures to protect animal health.
A situation may also arise where a country not communicating timely and not being transparent may subject
their trading partners to unneccesary high risks . The veterinary services in Malaysia endeavour to continually
assure that the expectations of trading partners in animal trade are met.  Toward this end the Department of
Veterinary Services, malaysia has put in place and continually reviewing an epidemiological surveillance,
monitoring and respond system; laboratory diagnostic capabilities, human resource development, legislative
instrument  and enforcement.

Keywords: Issues, animal trade
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Zoning and Regulatory for Animal Disease Control
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Abstract

Animal health is the base of the development of the livestock sector and of reducing risks to humans and of
food security and poverty reduction.  A zoning approach is the process to establish part of a country to
progressively control animal diseases, and the recognized free zone is useful for encouraging smooth international
trade in animals and animal products.  Establishment of the disease free zone is supported by effective veterinary
legislation, transparent and timing disease reporting systems, surveillance systems based on the epidemiological
evidence, strengthening veterinary services including capacity building, collaboration with all the stakeholders
including industry and international coordination..  Foot and Mouth Disease is selected for discussions of a
zoning approach in the tropics, as the disease is so common and important for the livestock sector and international
trade.  Zoning is one of the most important and effective measures for disease control.

Keywords:  Zoning, international trade, legislation, surveillance, veterinary services.

Introduction
Animal production in the world, particularly in
developing countries, has rapidly increased in the past
decades to meet the strong demand for livestock products
from consumers.

Animal health improvement is one of the critical areas
for the development of the livestock sector in increasing
livestock productivity, minimizing losses by disease,
reducing risks to humans and for smooth international
trade in animals and animal products as well as food
security and poverty reduction.

Infectious animal diseases, especially transboundary
animal diseases that are transmissible from one country
to another, are a major constraint for the development of
the livestock sector and provide indirect economic effect
on trade in animals and animal products.  In order to
control those transboundary animal diseases, various
measures are required including the system of transparent
and timing disease notification, effective regulatory
measurements, and the strengthening of veterinary
services for capacity building in diagnosis and
surveillance systems and securing resources.

Adoption of zoning will reduce negative economic
impacts of an outbreak compared to the situation without
the concept of zoning, and produce substantially smaller
losses to the livestock sector.

A zoning approach supported by regulatory services is
an important and efficient control measure of animal
diseases that are so often affecting safe trade and resulting
in the spread and prevalence of diseases regionally or
internationally.

Foot and Mouth Disease (FMD) is selected here as an
example disease for a zoning approach, as the disease is
one of the major and important transboundary animal
diseases occurring in the tropics.

Zoning Approach for Animal Disease Control

Concepts of Zoning
In principle, “zoning” is one of the most important
processes to establish part of a country to progressively
control animal diseases and consequent eradication, and
the recognized animal disease free zone is useful for
smooth international trade in animals and animal
products, with a view to defining geographical areas of
different animal health status within its territory.
“Regionalization” is a process of combining plural
numbers of countries or parts of contiguous countries for
disease control purposes.

In the past, judging a country as a whole was a usual
way, when evaluating the animal disease situation in the
country with a view to exports of animals and/or their
products.  However, the zoning concept is now
internationally recognized for the identification of
“disease free” status in a zone of the country as well as in
the whole country.

Zoning System
The type of “free zone” is a zone where the absence of
the disease under consideration has been demonstrated
by the requirements prescribed in the international
standards (World Organisation for Animal Health; OIE)
and where appropriate official veterinary control is
effectively applied to animals and their products, and their
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transportation.  A free zone is usually recognized as a
lesser danger for an importing country.  There are good
examples of internationally recognized FMD free zones
in Asia, i.e. Malaysia (Sabah and Sarawak) and
Philippines (Mindanao, Visayas, Palawan and Masbate).

Requirements for “Free Zone”
General requirements for zoning, especially for keeping
the special animal health status of a zone, are applied to a
specific animal disease, and different rules need to be
appropriately developed for each disease for which zoning
is applied, as disease conditions differ in the epidemiology
of the disease, environmental factors, and application of
surveillance and control measures.  In other words, there
is no simple formula for zoning.  The disease under
consideration should be compulsorily notifiable in
accordance with government rules.  The size and
delineation of a zone need to be decided based on the
broader concept of epidemiology of the disease made by
the national veterinary authorities.  The related
establishments of production and slaughter need to be
well known officially.  For this purpose, knowledge of
industry demographics is the base of credibility of disease
containment measures.

Other types of zones than a “free zone” are an “infected
zone”, a “surveillance zone” and a “buffer zone”.  A
zoning approach needs to be supported by the systems
including animal movement management, disease
surveillance programmes and retrospective traceability.

Functions and Regulatory of Zoning
When a zoning approach is discussed for the tropical
region, it seems useful and practical to consider an FMD
free zone with vaccination, as many countries in the region
carry out vaccination against FMD, while consideration
could also be extended to a free zone without vaccination.
The disease free zone where vaccination is practiced is
separated from the rest of the country and, if relevant,
from neighboring infected countries by a buffer zone, or
physical or geographical barriers, and animal health
measures that effectively prevent the entry of the disease
including supervision of the boundary are required to be
implemented.  The basic requirements for the zone are a)
records of regular and prompt animal disease reporting,
b) regulatory measures for the prevention and control of
both FMD and FMD virus infection as well as
contingency plans, c) the system for preventing the entry
of the virus, and d) documentation that the country has a
system of intensive and frequent surveillance for FMD
in the free zone.

Legislation and Policies
The procedures required for declaring a free zone from
the disease include the following elements:  a) a national
transparent animal disease reporting system in a regular

and prompt way, b) an effective disease surveillance
system, c) the disease should be notifiable, d) a properly
functioning veterinary organization with access to an
adequately equipped and effective laboratory for a good
surveillance system, e) an effective veterinary services
organization including adequacy of resources,
management capacity, legislative and administrative
infrastructures, risk analysis, and independence in the
exercise of official functions, f) the veterinary authorities
to accurately specify the delineations of the zone, to
describe how the boundaries will be controlled, and
supply further information about additional measures that
will be taken, covering such aspects as control of animal
movements and quarantine, and g) regulatory measures
on FMD prevention in the free zone to be taken in the
event of a disease outbreak, so on.  There needs to be an
official registration system of farms, and suspected
outbreaks of the disease should be investigated.
Importation of animals and animal products from other
parts of the country or from countries where the disease
exists into the disease free zone should take place through
an official quarantine station located in the surveillance
zone, under the supervision of the veterinary services.

In order to accomplish the goals of disease control
activities, it is important to develop government policy
and legislation.  There must be a strong policy on the
part of government to support disease control and
eradication.  The strong legislation needs to empower
veterinary authorities to enforce disease control measures.
The establishment or modification of veterinary
legislation to provide strict controls, however, should be
feasible for all stakeholders concerned.

International Verification of Free Zones
The veterinary services of each country need to develop
and document appropriate procedures and standards for
the implementation and management of animal health
measures and international certification activities.  They
may be related to a) programming and management of
activities including certification, b) prevention and control
of disease outbreaks, c) risk analysis, epidemiological
surveillance and zoning, d) inspection techniques, e)
diagnostic tests, f) border controls and import regulations,
etc.

With regard to the importation of commodities from the
zone, importing countries are requested to recognize the
existence of this zone and accept the application of the
appropriate measures recommended internationally,
corresponding to the animal status of the zone.

Countries can declare themselves free of diseases, for
which there is, as yet, no specific procedure for obtaining
official international recognition of country status.  In
this case, the government authorities of the country should
provide the importing countries with the relevant
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epidemiological information in proof of their status.  The
data provided should conform to the standard measures
contained in the OIE international standards, which are
recognized by the SPS Agreement of the WTO.

Needs to Develop Functions to Support
Zoning Systems

Surveillance and Monitoring Systems
The zoning concept should be supported by many factors
including veterinary mutual trust and highest ethical
principles throughout the import/export procedures.
International trade depends on a combination of factors
without incurring unacceptable risks to health.

Surveillance and monitoring systems as the base for a
zoning approach should be supported by the science of
epidemiology, and incorporate a) agent surveillance and/
or monitoring (including clinical or pathological
examination of animals, b) the identification of pathogens
and the detection of immunological (or other) evidences
of previous exposure of animals to pathogens), c)
description of host population characteristics (including
genetics, animal demographics with age, sex, breed
distribution, etc.), d) environmental assessment (including
meteorological data, vector population distributions, etc.),
and e) livestock economics, slaughterhouses and markets.

In order to support epidemiological functions, the
epidemiological research includes both patterns of animal
movement and disease spread, should be combined with
risk assessment studies and economic analysis on disease
control including benefits of disease control and an
implication of the driven forces of livestock movement;
namely supply and demand.  The indicator of the balance
of supply and demand is usually provided by market
prices.  Illegal animal movements are another important
issue to be solved by not only government authorities
but also some of the traders.

Functions of Veterinary Services
The veterinary services should have an effective
professional organization, animal health infrastructure and
resources and be able to maintain epidemiological
surveillance and implement necessary diagnostic tests as
well as to determine and supervise zone boundaries by
national legislation.  To achieve such important functions,
the veterinary services need to develop appropriate
measures such as prevention and control of disease
outbreaks, risk analysis, epidemiological surveillance and
zoning, diagnostic tests, and preparation/production/
registration/control of biological products, border control
and import regulations.

Animal Identification
An identification system with the potential of tracking
livestock movements is the basis of systems for
epidemiological surveillance for animal diseases and for
securing food safety.

Checkpoints are an effective measure to prevent
introduction of animal diseases domestically.
International quarantine stations play the role of checking
animals for import/export keeping credibility of the
veterinary services in the exporting/importing countries,
in effectively managing uncontrolled animal movements.

Public Awareness and Collaboration With

Stakeholders
Animal health measures need to be strongly supported
by the full understanding of all stakeholders from
production to consumption through marketing activities
including involvement of traders and transportation.  For
this, it is important to encourage the livestock sector and
other related organizations to be involved in animal health
improvement activities and to represent their views on
zoning approaches.

Resources
When a zoning plan is in place and the planned zoning
approaches are implemented, it is required that the
veterinary services have adequate resources necessary to
supervise the boundaries and movement control, to
maintain clinical and epidemiological surveillance and
also maintain free zones, activities for traceability and
cover high costs including vaccines.

International Collaboration
The strong cooperation of neighboring countries and trade
partners is required to adopt harmonized approaches to
effective animal movements and to achieve the above
purposes.  International collaboration and coordination
for disease control also includes contributions by
international/regional reference laboratories for technical
supports including diagnosis.
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New Horizon for Veterinarians in Aquaculture
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Abstract
For the last 20 years aquaculture has been the fastest growing food producing sector in the world. The rapid
growth of aquaculture, with transfer of live aquatic animals between countries and between continents has
resulted in severe financial losses due to transmission and outbreak of diseases. The authorities concerned with
fisheries have realized that disease is a major constraint for the development of sustainable aquaculture. Lack
of comprehensive quarantine system, insufficient knowledge on fish health and uncontrolled use of antibiotics
are some of the issues associated with the widespread of aquatic diseases. This paper highlights that capacity
building in aquatic animal health is a significant issue that has not been addressed appropriately. Veterinarians
are a natural choice and are being sought to play an important role in aquatic animal health management.
However, the present veterinary curriculum does not cater this need.  The scope for veterinarian in aquatic
health management and aquatic medicine is enormous. Veterinary institutions should be aware of this new
rapidly emerging field and make necessary changes so as veterinarians can play a key role for the development
of sustainable aquaculture industry.

Keywords: Aquaculture, aquatic animal, aquatic animal medicine, aquatic animal health, aquatic health
management.

Aquaculture – the Fastest Growing Food
Sector
Aquaculture is the propagation and rearing of aquatic
organisms in controlled or selected aquatic environments
for any commercial, recreational, or public purpose.
Aquaculture commodities consisting of various aquatic
species ranging from food and ornamental fish, shellfish,
mollusks, crustaceans, kelp, algae and aquatic plants.
Aquaculture was first practiced in China in 2000 B.C. In
Egypt, fish ponds appear in ancient paintings and in
Europe aquaculture began sometime in the Middle Ages
and the United States in mid to late 19th century (Swann,
2000).

According to FAO statistics, aquaculture is growing more
rapidly than all other animal food producing sectors.
Worldwide, the sector increased at an average
compounded rate of 9.2 percent per year since 1970,
compared with only 1.4 percent for capture fisheries and
2.8 percent for terrestrial farmed meat production systems.
Highest annual percent rate growth of aquatic meat is
followed by poultry (5.1%), hog/pig (3.1%), beef and veal
(1.2%) and mutton and lamb (1%) (FAOSTAT, 2003)
(Figure 1). Worldwide over 1 billion people rely on fish
as their main source of animal protein (FAO, 2000).  In
several Asian countries, fish provided more than 50% of
the animal protein. Growing from 13 million tons of fish
produced in 1990 to 31 million tons in 1998, aquaculture
is expected to surpass cattle ranching as a source of the
world’s protein in the next 10 years (Higgins, 2000).
Higgins further states that over the past century, the
world’s diet has focused on livestock and wild fisheries.
However, the natural ecosystems that those food sources

depend on are reaching a saturation point. While
aquaculture has boomed, livestock production and ocean
fish harvests have remained stagnant.

By the year 2030, aquaculture will dominate fish supplies
and less than half of the fish consumed is likely to
originate from capture fisheries. Another significant
aquaculture activity since the 80’s is the trade in
ornamental fish. Acording to World Trade Organisation,
the world trade in ornamental fish is worth more than
US$4.5 billion with an annual growth rate of 8%
(Singapore Aquarium Fish Exporters’ Association, 2004).
Of this, Asian countries account for a 68% share.
Singapore is a major player in the world ornamental fish
export market accounting for about 30% of the turnover.
This is followed by exports from the United States of
America, Thailand, Malaysia, the Czech Republic,
Indonesia, Sri Lanka, Japan, the Philippines and Israel.

Impact of diseases in aquaculture
The rapid growth in aquaculture, has resulted in increase
of disease problems. The increase in movement of fish
eggs, food and ornamental fish between countries and
continents has further aggravated the problem. In Asia,
disease is considered as one of the primary constraints
for the development of sustainable aquaculture production
and product trade (FAO, 1996). Explicit examples of the
severe impact of the spread of disease are the epizootic
ulcerative syndrome (EUS) and the white spot syndrome
(WSS).  The occurrence of EUS in freshwater and
brackishwater cultured and wild fish throughout Asia and
Australia during the 1980s caused alarm amongst fish
farmers, consumers and governments. Most countries had
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never experienced an epizootic fish disease on such a
large scale. In India alone, 30 fish species were affected
by EUS. Consumers kept away from fish and prices fell.
Numerous committees were formed at national level to
address the problem. Aid donors also recognised the
problem and provided funds to various institutions for
specific research on EUS. Losses due to EUS in Thailand
from 1983-1993 were estimated at US$100 million
(Cinabut, 1994), whereas in Bangladesh fish mortality
amounted to about US$5.6 million (ABD/NACA, 1991).
EUS was first reported in Japan in 1971 and observed in
eastern Australia in 1972 and subsequently reported
throughout Southeast Asia and South Asia.

The white spot syndrome specific in shrimp was first
reported in China in 1992 causing severe losses
amounting to US$400 million (Wei Qi, 2000).
Subsequently WSSV was reported in Japan in 1993, and
is now affecting almost all shrimp producing countries
in Asia and Americas. Losses in India were more than
US$17.6 million (Subasinghe et al, 1995) while in
Thailand losses were US$600 million in 1997
(Chanratchakool et al. 2000) The disease then spread
throughout Asia in 2 years and to Latin America in 1999.
Many countries still suffer severe losses due to mortalities
caused by WSS. In 2001, koi hypesvirus (KHV) was
suspected to be brought into Indonesia with koi carp
ornamental fish, and the virus spread to cultured common
carp causing severe mortalities.  The Directorate of
Fisheries and Environment Indonesia estimated losses for
2001 and 2002 were in the region of US$15 million. Many
other diseases cause severe losses, in 1990, 15 Asian
countries with a total output valued at over US$22.7
billion, lost US$1.36 billion through disease (ABD/
NACA, 1991).

Zoonotic diseases have also been a cause of great concern
to the aquaculture industry. Mycobacteriosis caused by
Mycobacterium fortuitum and M. marinum reported in
snakehead Channa striata (Fowler), and Siamese fighting
fish, Betta splendens (Regan), cultured in Thailand
(Puttinaowarat et al. 2002).  Mycobacterium spp. of fishes
can infect humans and the infection is confined to the
extremities, and though not usually life-threatening may
require  aggressive  antibiotic  treatments  to   resolve
(\l “Kern#Kern” Kern et al. 1989). However, these
infections may be lethal to immune compromised
individuals (\l “Lessing#Lessing” Lessing et al. 1993).
Streptococcus iniae is another example of zoonotic
concern and causes meningoen cephalitis in tilapia. In
humans it was reported to cause four cases of a bacteremic
illness (three accompanied by cellulitis and the fourth
with infective endocarditis, meningitis, and probable
septic arthritis) (MMWR 1996).

Strengthening Aquatic Animal Health
Capacity Building
Various issues have been implicated to the widespread
of diseases in aquatic animals. Some of these are; 1) the
introduction of exotic pathogens, 2) lack of
comprehensive quarantine system, 3) uncontrolled use
of antibiotics and chemotherapeutants, 4) poor supply of
quality seed, 5) lack of basic fish health management
practices, 6) insufficient knowledge of tropical fish
diseases (Shariff, 1998).  In addition to these points, the
crucial issue is the availability of adequately trained
people for aquatic animal health. Currently in many
countries aquatic animal health issues are mainly managed
by the Department of Fisheries or the Wildlife and
Fisheries. In many Asian countries the Department of
Fisheries is under the Ministry of Agriculture or it is
merged with livestock and is known as the Department

Figure 1: Total global farmed terrestrial and aquatic meat production
1970-2001 (Source: FAOSTAT, 2003)

Hog/Pig Meat 3.1%

Poultry Meat 5.1%

Beef/Veal 1.2%

Aquatic Meat 9.4%

Muton & Lamb 1%
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of Livestock and Fisheries. The fisheries officers under
these departments lack sufficient training in aquatic
animal health. The situation is pathetic when fisheries
officers who have undergone a Bachelors programme and
done a mini project on bacteria or parasites of fish, without
any formal courses in biomedical subjects such as
pathology, virology, epidemiology, pharmacology, are
entrusted to work as “fish health experts”. Since many of
the fisheries departments are embarking on their own in
aquatic animal health management, without input from
the Veterinary Department, progress has been very slow.
The current practice to overcome the lack of education
in aquatic animal health is to send the fisheries officers
for training in a particular subject such as bacteriology
for 2 weeks at a training enter or an attachment in certain
laboratory. And if the candidate requires additional
training in biomedical subjects such as epidemiology, the
exercise is repeated.

Veterinarians for Aquatic Animal Health
A veterinary graduate who has undergone formal training
in aquatic medicine would naturally fit in very well for
aquatic animal health management. However, very few
schools offer comprehensive training in aquatic animal
medicine at undergraduate level. A veterinarian without
formal training will have very little or no background on
fish biology, culture practices and aquatic animal
medicine. With formal training the veterinarians would
fit in very well into aquatic animal health profession.  A
veterinarian with additional training in aquatic animal
health will effectively be able to treat and prevent diseases
and will be the legal authority to prescribe medication.

Currently there is lack of awareness amongst the
veterinary medical profession regarding the emerging
branch of aquatic animal health. In spite of the fact that
Asia produces more than 80% of the total world
aquaculture production, aquatic animal health education
is lacking.  Many of the veterinary school curricula in
Asia is adapted from well established schools in the West
or Australia and New Zealand where aquaculture has not
been considered significant in the past. With the rapid
growth in aquaculture, veterinarians are being sought after
for aquatic animal health profession.  However, with little
or no training in aquatic animal health they lack the
competence in the field.  Veterinary institutions should
realize that veterinarians have a major role in aquatic
animal health and the scope is vast covering fish nutrition,
animal health inspection, farm or clinical practice and
laboratory diagnosis.

Aquatic Animal Health Curriculum
For Doctor of Veterinary Medicine programme, a
minimum of 4-credit course should be offered. The first
half of the course should be structured to impart
knowledge on biology of aquatic animals, aquaculture

practices and water chemistry while the second half
should give emphasis to the pathogens, diseases and
aquatic medicine. For postgraduate programmes, the
course will depend according to the field of specialization.
Students who have not undergone aquatic animal health
course at undergraduate programme must do a similar
course but in greater depth. The list of these courses could
include aquatic animal nutrition, aquaculture practices,
water quality, microbiology, virology, parasitology,
mycology and non infectious factors that can cause
disease outbreak.
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Towards Management of Food Safety
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Abstract
Food safety is making international headlines, and it is at risk in Asia and the Pacific (FAO 24/5/04).  Consumers
today have become increasingly concerned about food safety due to the various food scares that has been
created such as the BSE and Dioxin scares.  They have come to expect meat, eggs, milk and other products that
are nutritious consistent and free from contaminants such as foreign bodies, additives, pathogens and the way
the animals are reared during their lifetime (3).  The slogan of “Safe Feed towards Safe Food” was invented in
the year 1998 and the concept has entered all aspects of food production. Of growing concern today in food
safety are areas of biosecurity, good husbandry and feeding practices and HACCP programmes.  These areas
have become increasingly complex indeed and they have become business in their own right. Today the area of
food production has moved into the sectors concerning the animal consumers, and the environment and a time
has now come to re-imagine the feed and food industry in view of various challenges that are posed by the
industry.  The paper will discuss these new challenges such as roles by the breeders to produce a healthy flock,
role of feed millers, consumer awareness in food safety animal welfare, bio-terrorism and agro-terrorism in the
food sector and the role of politics and understand more of what constitutes residue problems in various types
of foods and whether we can develop our food sector into a halal hub. It will also highlight in brief measures to
ensure food safety in our country and how we have to manage food safety to stay in business.

Keywords: Management, food-safety, animal welfare, feedmills

Measurers in Food Safety in Malaysia

for Feedmills
The measurers adopted for food safety in Malaysia are
various management techniques for the feed industry an
integral part of the human food chain.  The primary
objective of all these measurers is to protect public health
by controlling all forms of risks, hazards and residues in
meat as effectively as possible.  There is a whole host of
risk measures that come into play when you look at feed
and the human food chain and public health.  The
measures that are adopted for food safety are as follows:
1. Current good manufacturing practices documents No

32/4/97.
2. Guidelines on the use of mendicants in animal feeds

– Documents 4/93.
3. Restriction / ban on certain additives.
4. Licensing of feed millers.
5. Food Act.
6. Amendments to sale of Drugs Act 1952.
7. Rotation of additives used in feed.
8. Biosecurity – pollution control.
9. Withdrawal feed.
10. National residue / quality surveillance programmes.
11. Re-amendment to Food Act.
12. Farm Accreditation Scheme.

Farm Accreditation Scheme is a national programme
implemented by the Ministry of Agriculture (MoA) to
recognise and accredit commercial Farm with good
agricultural Practices, operate in an environment friendly
way and yield products that are of quality safe and suitable
for consumption. (14) It also encompasses and integrates

Introduction
Food safety is a global issue and is everybody’s
responsibility. It is the foundation stone for the future of
the industry.  Associated with these and of growing
concern are critical areas such as biosecurity good animal
husbandry, feeding practices, quality assurance
programmes, and good manufacturing practices in the
feed industry and HACCP in breeder farms and
processing plants.  All these areas are of growing
complexity and have become a business in their own right
to guarantee all aspects of food safety and complete
traceability in a professional manner.

What is Food Safety?
Food safety is the protection of human health by
preventing edible substances – as defined by law – from
becoming hazardous and by minimising the risks from
those hazards.  It also constitutes the absence of hazard
and risk from food (8). There are tremendous benefits in
improving Food Safety. This includes, contribution to a
wider variety of choice of fresh and nutritious food,
increment of foreign currency asset of the exporting
countries, enhancement of food Safety Systems of
exporting countries, contribution to consumers health and
protection, contribution to the harmonization of food
regulations and standards based on international standards
as per WTO/SPS agreement, contribution to poverty
alleviation especially to small scale farmers, diminution
of food losses and contribution to countries food security,
promotion of a good country image or reputation.
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the initiatives such as record keeping, farm management,
biosecurity etc. For a farm to be accredited, several major
aspects are evaluated.

They are:
a. Legal status of farm
b. Environmental setting
c. Inputs for production
d. Farming practices.
e. Farm waste disposal
f. Workers welfare – safety
g. Quality of farm production.

Being a national programme the implementation involves
several agencies within the MOA and also other masteries.
This programme has made a humble but a significant step
to make good farming practice among all farmers in the
country and has also created a friendly environment for
export to neighboring countries.

Measurers Taken By Government towards

Safe Food
A high powered National Food Safety and Nutrition
Council consisting of 12 ministries whose duty are to act
as an advisory body to the cabinet.  The objectives of the
council are:
1. Slogan “Safe food from farm to consumer”.
2. Ensure hygienic and nutritious food reaches

consumers.
3. Compulsory food safety training programme for food

handlers.
4. Deny licenses to those who fail to do so.
5. Food hygienic Regulation Act of 1983 – to be

scrutinised and amended.

The body also holds routine discussions on quality
assurance which consists of various internationally
recognised programmes such as:-
a. Hazard Analysis Critical Control Point.
b. Good manufacturing practices
c. Good Agricultural practices
d. Good Animal Husbandry Practices
e. Good bio-security practices.

Under these all forms of integrated approach to
enforcement issues related to food safety.  Nutritional
problems, unhealthy eating habits – will be addressed by
a combined effort rather than by individual agencies.

Role of Breeders in Food Safety

Food Safety / Healthy Flock
Breeders’ role is to ensure that their stock is free of
organisms that can cause disease in consumers.  Thus the
major breeding companies sell breeding stock that is free
of Salmonella, Campylobacter.  The breeding companies

are today using the health status to deliver products that
are free from Salmonella and Campylobacter (7).

Animal Health
The eradication of pathogens like Mycoplasma,
Reticuloendothliosis virus, Pathogenic Adeno viruses
including EDS-76 and all exogenous subgroup of Avian
Leukosis virus have significantly improved the robustness
of chickens which allows them to grow in a wide range
of environments with improving standard of health and
welfare.  The breeders in order to protect animal health
have introduced a selection for improved general and
specific disease resistance using a combination of genetic
markers for various aspects of immune function (6)

Animal Welfare
Breeders have begun to address this issue especially on
skeletal quality by various selection procedures that
rejects any bird with skeletal or gait defects by various
procedures such as real time x-ray technology to detect
any sub-clinical skeletal lesions.  A combination of
technologies is also used for selection of excellent heart
and lung function.

Environmental Impact
Breeders pay more attention to the issues of resource
utilization and control of pollution from animal
production.  Selection for improved growth rate and feed
conversion ratio combined with improved yield and
robustness has a very significant effect on the efficient
utilization of cereals and other raw materials in the
production of meat (9). the goal of breeding companies
now is to work more towards food safety by using various
traits in their breeding programmes.

Role of Feed Millers in Food Safety
‘Feed Safety Objectives’ make use of principles that relate
to animal health, animal welfare, legal aspects of farm
practices and human food safety objectives for products
of animal origin.  To produce safe animal feed it involves
the use of Good Manufacturing Practices GMP and the
Hazard Analysis Critical Control Point (HACCP).  A
general outline to the production of safe animal feed is
presented in Figure 1 (2).  The starting point is the food
safety objectives for chemicals and microbiological
contaminants, including zoonotic disease agents. This
phenomenon has to be considered in setting feed safety
objectives shown in Figure 2.

Measurers to be adopted at Various Levels
in Food Safety
One main obstacle to international food safety system is
the non-uniform food safety system and different levels
of implementation of regulations pertaining to production
standards in different countries or regions.  Though
various measurers have been adopted by exporting
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countries it is important that we have our own system to
import risk assessment (IRA) to check whether all
imported foodstuffs meet our requirements.  One way is
to have a microbiological risk assessment (MRA) a key
feature of food, safety management and is regularly being
used to guide policies on sound scientific judgment (5).
The framework adopted by the Codex Alimentarius
Commission (CAC) describes the process of MRA in
terms of four key steps.  These are shown below in Figure
3.

Animal Welfare
Mainstream consumers care and are concerned about
animal welfare. These consumers are vigilant: they report
greater levels of awareness of food issues and they are
acting on this awareness.  Even more important, they are
rejecting foods that fail to meet their standards.  They are
exploring and trying alternatives.  A growing share of
these respondents is proactive about options they perceive
as safer or more morally ethical (6). the more consumers

become aware of how food gets to their table the more
the animal welfare becomes a trait of interest for poultry
breeders.  The concern of animal welfare is particularly
true in Europe but consumer awareness in this area is
becoming increasingly important in other areas.  There
are a variety of animal welfare issues and the Food
Marketing Institute has published guidelines in April 2000
and the National Chicken Council (NCC) in March 2003
(12). Animal Welfare issues are far reaching and range
from: - husbandry practices, behavioural issues, genetic
selection, restriction programmes – breeder.  Husbandry
practices related to animal welfare is: - beak trimming,

Figure 2
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toe trimming, bird density, lighting programmes, feeding
programmes.  The behavioural issues related to Animal
Welfare are: - feather pecking, cannibalism and
aggression.

Genetic selection such as intense selection for
reproductive traits has required counter balancing
selection against extreme behavioural traits such as
aggression, feather pecking and hysteria  the intense
selection for growth has resulted in more docile, less
active birds.  Potential skeletal deformities include
crooked toes tibial dyschondroplasia (TD) and long bone
deformities.  Before the risk assessment is taken these
must be a clear definition of the problem to be addressed.
Problems can originate from regulators, consumers or
scientists.  MRA is still at its infancy and there is increased
awareness use, promotion and confidence and
successfully used for Campylobacter assessment in UK
(13)

The Challenges in Food Safety
Bioterrorism— is the use or threatened use of micro-
organisms or toxins from microbes to produce death or
disease in humans, plants or animals.  The act is intended:-
- To promote or spread fear in an individual group or

population for religious, political, ideological
financial or personal purposes. (4)

Agro terrorism — is an act of terrors directed against
livestock plants foods and or feed.  The primary objective
in this form of terrorism is to cause economic damage to
the intended target.  Various forms existed since the 6th

Century B.C. such as poisoning wells with rye ergot,
presenting blankets tainted with varicella virus and resin
powder, a cytotoxin found in the letter for Democrat
Senator in U.S.  Bioterrorism can be classified into
category A and B.

Category A – Biological Agents
Bacillus anthracis - Anthrax
Clostridium botulinum - Botulism
Yersinia pestis - Plague
Variola viruses - Small pox
Francisella tularensis - Tularemia
Filovaviruses and Arenaviruses- Ebola

Category B
Brucella sp - Brucellosis
Food Safety Threats - Food Poisoning
Burkholzeria mallei - Glanders
Chlamydia psittaci - Psittacosis
Coxiella burnetti - Q. fever
Ricin toxin - Cytotoxin – lethal

- 200X more lethal
than cyanide –
found in castor bean seed

Vibrio cholerae - Water safety threats

Politics in Food Safety —The role of politics should be
to explain to the consumer that we should proceed with
care but that we don’t live in a risk free world.
Unfortunately, politicians have used food discussions as
a means of self promotion. The negative development
has also reached certain areas of the scientific community
– i.e. to win funding and many researches are all over the
world are cultivating ever newer risks.  Conflicts and
obstacles stemming from different perception of food
safety – remains one of the major constraints to
(achieving) food security.

Halal Hub — The halal market, though huge and offers
opportunity to the food industry in Malaysia, the products
must not only be halal but foremost meet all food safety
and regulatory requirements. Manufacturers must be
ready to meet competitive halal products and meeting
world class standard in those potential markets.  Meeting
world class standards means Malaysian halal products
must achieve requirement under HACCP, GMP, ISO and
export regulation (1). The meat based industry must
adhere to the food safety requirement and fully
implementing HACCP, ISO, GMP and export
requirement at all times.  The right labeling, fulfilling
the SPS requirements at the farm, slaughtering and
processing level to be able to meet at the internationally
recognized raw materials supplies to the halal food
manufacturers is just some of the challenges face by the
producers.

An issue on Safety of GMO Food — GMO’s is the
youngest branch of biotechnology.  Its main products are
genetically modified organisms (GMO’s) and other
transgenic foods.  It involves the copying of one or few
selected genes that govern a particular trait in one
organism and then transferring to another by various
molecular techniques.  Traits that have been most
commonly identified are insect resistance, improved
nutritional value or the ability to survive in harsh
environments.  The benefits economically and
environmentally are potentially enormous.  The debate
on the safety is still on.  We have to be wary on the safety
with the question of what we are eating today as it may
turn around and bite us in the next few years.

Consumer – Oriented Regulations and Policies — The
world food systems are rapidly moving toward
industralised food processing, long distance marketing
and retail business dominance.  The key issues asked of
the industry today are: - a) what are the animals
consuming b) how are the animals being cared for and c)
has the animals been sick.  The reality today is that the
consumer is providing oversight to the retailer who then
places constraints on the production chain to confirm to
specific standards of production.  Research on institutional
arrangements at global, national and regional levels such
as antirust standards, codes of conduct and the means to
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enforce them are increasingly called to address the trend
towards oligopsonies in the food processing and retail
industry.  Another issue being addressed by the
multinational feed companies is globalization given all
the issues being addressed internationally, specific needs
to be modified to fit specific country labeling. This
presents tremendous difficulties, as the solutions to these
issues are exacerbated by multitude of regulatory hurdles
that must be overcome.  There include differences in the
use of antibiotics, animal proteins, genetically modified
materials and feed additives.  The demand for food safety
standards is increasing and human and environmental
health concerns are posing a new challenge to our
profession on issues of food safety, food security and trade
in agriculture, are not just technical and economic matters.
They entail conflicts over science evidence and values
over the future of agriculture and food cultures over
solutions to the hunger and malnutrition problem of the
poor and over trade, market shares and competition.

Future Demands on Food Production
1. Exclusion of rendered by products in feed.
2. Exclusion of animal fat
3. Salmonella codes of practice for poultry.
4. Maximum Residue Limits (MRLs) – meat / milk /

eggs
5. Restriction on use of Prophylactic and therapeutic

use of medication in water and feed.
6. Exclusion of fishmeal in layer / breeder fed.
7. Restriction in levels of mycotoxin – pesticide

residues – heavy metals.
8. Exclusion of antibiotic growth promoters in broiler

feeds.
9. Segregation and exclusion of GMO.
10. Restriction on usage of recovered vegetable oils.
11. Exclusion of canthaxanthin from layer feed.
12. Bio-assurance programme.

Veterinarians Role in Food Safety
1. Conduct nation wide post approval monitoring

programme.
2. Keep tract of sensitivity pattern of pathogens.
3. Inform regulatory bodies of results of monitoring

programme.
4. Educate farmers on proper and safe usage of all

medications considering food safety as the foremost.
5. Research on alternative products.
6. Understand the basic functions of GIT / immune

system.
7. Co-ordinate with the nutritionist to solve feed

problems.
8. Inform regulatory bodies of any malpractices

practiced by farmers.
9. Practice strictly the code of ethics in Veterinary

Medicine.
10. Avoid bringing in sale of banned drugs to the

community.

Research Needed To Ensure Food Safety (10)
More research is needed from the view of animal nutrition
in the following field.
a. Detection of possible contamination along the food

chain and measurers for reduction.
b. Absorption / transfer of contaminants in food of

animal origin.
c. More research on the significance of pathogenic

micro organisms.
d. Physiological and toxicological assessment of effects

of very low concentrations of various contaminants.
e. Nutritional and safety assessment of feeds from GM

– crops.
f. Economic aspects of food safety – (BSE – tests, GM

– tests etc.)

Conclusion
Ensuring and managing food safety is a phenomenal task.
Food safety has to be addressed through out the food chain
from food production, processing storage distribution and
final consumption. <Healthy Flock ‡ FORK> Ensuring
safety is a multifactional and sect oral activity that
involves numerous governmental and non-governmental
agencies – the food industry itself the consumers and the
scientific communities.  Quality is no longer a word that
can be used in the marketing sense. It is the question of
transparency, traceability and accountability.  To manage
food safety and to produce safe food and to protect public
health is a goal co-operation, commitment and
collaboration shared by the feed industry, the livestock
producers, and the consumers and by all stakeholders
throughout the food chain.
The challenges we are going to face in future must become
our opportunities.  We must work together as a chain and
be strong.  We must stick together to have the best food
production system and must continue to make some issues
non-competitive issues.  Animal Welfare should lead the
way and we must be the stewards of the animals that have
been entrusted to us.  We need to be progressive and
remain in the business of producing the best food for the
planet.  By working together with a vision and action we
will succeed, in achieving food security and food safety
for all.
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Abstract
Continuing professional development (CPD) for veterinarians is expected to commence in the year after
graduation and continue until retirement.  This applies to all veterinarians participating in the global veterinary
profession to provide the skills and knowledge to deliver the professional competence to fulfill the expectations
of the global community.  The OIE standard for veterinary services is based on principles of an ethical,
organizational and technical nature, and a mix of regulation, self-regulation and quality assurance approaches
are used to improve outcomes. Few jurisdictions have made a minimum requirement of CPD, measured in
hours or units, mandatory in 2004.  However, an increasing number of jurisdictions are expecting veterinarians
to keep a personal record of their CPD activities, as this might assist in defending complaints about professional
misconduct, and as a basis for planning and monitoring personal professional growth. CPD can be obtained by
a variety of means through structured and unstructured learning activities.  The rapid advances in communication
technologies, and ready access to available electronic databases at the beginning of the 21st century, is rapidly
changing the way students learn in Veterinary Schools and how they will acquire CPD during their careers
which are expected to lead to increasing specialization.  Universities, governments, professional associations
and special interest groups, all have roles to play in the delivery of CPD to the veterinary profession, and to
ensure a structure is in place to monitor improvements in outcomes.

Keywords: Continuing professional development, structured, unstructured, professional growth, specialization

Introduction
Continuing professional development (CPD) is one
element in the delivery of a quality system of professional
veterinary services. Other elements include the
accreditation of veterinary schools, with assurance that
graduates entering the profession have the attributes for
continued learning and development. There are about
700,000 qualified veterinarians in the 166 member
countries of the World Organization for Animal Health
(OIE) in 2004. These veterinarians represent an average
of 11 qualified veterinarians per 100,000 population
globally, and their numbers across the OIE member
countries range from 3 to 53 per 100,000 population.   The
culture of the veterinary profession, and its discipline and
standards, allows members to readily cross territorial,
language and religious borders in pursuit of employment
in the delivery of veterinary services to enhance animal
health and welfare, food safety and public health, and
environmental and economic sustainability of animal
production systems. The global veterinary profession has
become highly organized and interconnected in 2004,
partly due to developments in communication technology
and the internet, and also to the maturing of international
veterinary professional organizations (WVA), better
surveillance, monitoring and control of animal diseases
with transparency of reporting (OIE, FAO), especially of
emerging and zoonotic diseases (OIE, WHO), and growth
in international trade of live animals and animal products
(WTO).

Definition of Continuing Professional

Development (CPD)
CPD may be defined as an interactive process by which
registered veterinary practitioners enhance the skills and
knowledge they had at the time of graduation.  It covers
a continuous post-graduate programme of both structured
and unstructured learning activities which contribute
directly to the professional competence of the registered
veterinary practitioner.

CPD has not been regulated in the work life of
veterinarians as it has for the legal and financial services
professions where a minimum number of hours of CPD
are required to be completed each year.   The reasons for
this are unclear, but could be related to the breadth of
work activity undertaken and whether the work is
performed in a government organization or in private
practice. Some areas of veterinary activity, such as disease
diagnosis and laboratory testing in regional and national
disease control programs, quarantine and trade are highly
regulated. Usually these activities have designated testing
protocols, standards, and are conducted by veterinarians
who have undertaken postgraduate training programs
while working in government organizations.  There are
international quality assurance programs in place for
laboratory testing to ensure standards are maintained,
particularly for the international movement of animals
and animal products, and agreed protocols to manage
disputes over testing.
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The quality of professional services provided by private
veterinary practitioners to a local community is often
determined by the demands of clients, and their ability to
pay for the services.  CPD for private veterinary
practitioners is being promoted by veterinary regulatory
authorities and professional associations to maintain
competence.  The benefit of CPD for the private veterinary
profession is that it helps to develop social and economic
inventiveness. CPD enables veterinarians to adapt to
changes in technology, changes in the gender balance of
the profession, workplace practices including the use of
paraprofessionals, and community’s expectations for the
delivery of a higher quality of animal care.

Preparing Veterinary Graduates for CPD
There are quality assurance systems for monitoring the
standards of undergraduate veterinary education, with
quality assurance systems in universities and accreditation
of veterinary schools in most countries (Walsh, 2004).  A
key objective of undergraduate veterinary education is
to prepare graduates with the attributes for continuous
learning irrespective of the career paths that are followed:
(1) government administrative, regulatory, diagnostic or
research work, (2) private veterinary practice whether as
a sole practitioner, member of a multi-person general
practice, or as a highly-qualified and skilled member of a
specialist or referral veterinary practice, (3) in industry
as a technical adviser or consultant, and (4) in education
and training.

At the University of Melbourne the Bachelor of Veterinary
Science curriculum (edu.au/HB/facs/VET.html”
http://www.unimelb. edu.au/HB/facs/VET.html) is
designed so students commence their training for lifelong
CPD in the first year subject “Veterinary Professional
Studies”. Students are allocated to a syndicate of 5
students and given a topic on which they are required to
work as a team and prepare an oral presentation with all
syndicate members participating, and submit a written
paper by electronic means for publication on the subject
website.  All syndicate presentations become the resource
material for the class when they prepare for the final
written examination which accounts for 50% of the final
mark for the subject. The oral presentation and written
submission each account for 25%.  The syndicate topics
cover two broad areas:  (1) Organization of the Veterinary
Profession and its Regulation, and (2) Management of
Animals in Society.  Since 1998, one of ten topics in area
(1) has been:

The requirements of veterinarians to undertake continuing

veterinary education (CVE) or continuing professional

development (CPD) after graduation is either a voluntary

or mandatory requirement for continuing registration in

different jurisdictions.  Compare and contrast the

requirements in three states of Australia, England,

California, Hong Kong, Singapore, and South Africa.

These syndicate exercise enable undergraduate students
discover the different approaches to the regulation of the
veterinary profession in different countries, and often
between different jurisdictions within a country.  Students
also gain an appreciation of the respective roles of the
regulatory or licensing authorities, and the professional
associations in different countries.

CPD for Veterinarians in Australasia
CPD was first given recognition in Australasia in 1993
when the Veterinary Board of Victoria released an
exposure draft of a Guideline issued to become effective
from January 1994. The intention was to prepare
registered veterinarians for the inevitability that the
requirement for undertaking and recording CPD would
eventually become mandatory.  The CPD guideline (http:/
/www.vetboard.vic.gov.au/docs/g13.pdf ) has undergone
several revisions over the past decade.   In 1999, the
Veterinary Boards in eight Australian States and
Territories and the Veterinary Council of New Zealand
formed the Australasian Veterinary Boards Council Inc
(AVBC, Figure 1). In addition to harmonizing the
application of veterinary legislation across jurisdictions,
standards for registration for general practitioner and
specialists, and overseas qualified veterinarians, the
requirements for CPD have become uniformly accepted,
but not yet made mandatory in any jurisdiction.  The
AVBC, which oversees the accreditation of veterinary
schools in Australasia, expects that veterinary graduates
are equipped with the attributes to be willing and equipped
to develop further their knowledge and skills through
theoretical and in-service training beginning in the first
year after graduation and continuing throughout their
professional careers (VSAAC, 2002).

In May 2004, the Australian Veterinary Association http:/
/www.ava.com.au launched AVA Vet Ed: The Continuing

Education Scheme of the Australian Veterinary

Association, which is based around members gaining
points for their participation in educational activities.  This
has been done in recognition of the growing need for
veterinarians to identify, develop, market, maintain and
improve upon their knowledge and skills because the
industry sectors and environments in which veterinarians
operate are constantly shifting.

All registered veterinarians are now expected to record
the CPD that they undertake. The level of participation
in CPD programmes should be sufficient to maintain the
individual’s competency in their chosen field of work.
Registered veterinary specialists are expected to maintain
a superior knowledge of current veterinary practice in
their area of specialty, by any of the following means:

• publications in international and local refereed
journals
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• presentations at international or local veterinary
conferences

• supervision and training of registered veterinary
practitioners undergoing training programmes or
for general skills updating.

One desirable attribute of a professional veterinarian is
that they regularly evaluate the development of their
knowledge and skills during their careers.  While this
can be done through the process of self-evaluation, the
assistance of a mentor, supervisor or employer is usually
the preferred option for most veterinarians no matter
where they work.  The increased use of private veterinary
practitioners in the delivery of government administered
programs for disease control, and movement of animals
for live export has required that the private veterinarians
undertake an accreditation program and maintain their
CPD. It is assumed that veterinarians working in
organizations such as government and regulatory
authorities, including diagnostic laboratories, who
participate in national disease control programmes and
certification of animals and animal products for trade
purposes are adequately trained, and that the performance
of the laboratory is audited and accredited.

Veterinarians working in education and training
institutions are also expected to undertake CPD, but
simply delivering the same set of lectures and practical
instruction to undergraduate students during the course
of normal duties may not constitute maintaining an
adequate CPD record in some jurisdictions.  Veterinarians

working for industrial organizations and companies
providing therapeutic products, diagnostic equipment,
food additives or pet food, must also undertake CPD and
often this can be obtained through staff training.  Where
companies do not have a planned program of development
for their employees the individual veterinarian is expected
to plan and undertake their own CPD, and record it.

Veterinarians in private practice working as single
practitioners usually have difficulty in participating in
CPD. There are considerable advantages for working in
a multi-person practice, and in specialist and referral
practices, where internal or in-house training can be a
very effective learning environment when there is
leadership and encouragement provided by the senior
veterinarians in CPD activities.

Use of CPD Records in Regulation of

Veterinary Standards
The Veterinary Practioners Registration Board of Victoria
which administers the Veterinary Practice Act (1997) has
as one of its primary responsibilities to protect the public
from the practice of sub-standard veterinary science by
registered practitioners.  The Board uses two approaches
to achieve this aim.  The first approach is to take action
retrospectively, and either counsel, caution, reprimand,
impose conditions on registration or conditions of further
education, fine, suspend or de-register veterinary
practitioners who are found guilty or unprofessional
conduct.  The adequacy of CPD is considered as a
contributory factor when making determinations about

 Veterinary Specialist Examination Organisation

Australian College of Veterinary Scientists
http://www.acvs.org.au

17 Chapters 1,588 Members and Fellows

Veterinary Professional Associations

Australian Veterinary Association New Zealand Veterinary Association
 http://www.ava.com.au http://www.vets.org.nz

23 Special Interest Groups 11 Special Interest Groups
4,600 members 1,500 members

Veterinary Regulatory Organisations

Australasian Veterinary Boards Council Inc
http://www.avbc.asn.au

10,600 Registered Veterinarians in 9 jurisdictions

Figure 1: Diagram of the key regulatory, professional and specialist examination organizations in the
Australasia in 2004 that promote, provide, and monitor CPD for registered veterinarians
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Unprofessional Conduct which is defined in the Act.  The
second approach is to establish appropriate mechanisms
to ensure that registered veterinary practitioners undertake
sufficient post-graduate continuing education to enable
the provision of highly competent professional veterinary
services.  These two approaches are not mutually
exclusive and are exercised simultaneously.

The approach taken to CPD in Australasia is that the
veterinary boards set the minimal standards, and those
veterinarians in private veterinary practice who are
members of the professional association (AVA, NZVA)
practice at an agreed higher standard. One remaining
concern for the veterinary profession in Australia is that
the standards and CPD requirements for veterinarians
employed in the government sector are poorly
documented.  In some jurisdictions, government
employed veterinarians are not required to be registered
under veterinary legislation, and are not required to
undertake CPD and be accountable to the community.

CPD for Veterinarians in the United Kingdom
The Royal College of Veterinary Surgeons (http://
www.rcvs.org.uk) issues a Continuing Professional

Development, Record Card and Guidance Notes to
registered veterinarians after renewal of their annual
membership.  The recommended minimum CPD
requirement is 105 hours over three years.  There are many
providers of CPD activities, including formal courses
available through Universities, and informal continuing
education meetings which are also available to
international participants (http://vetrecord.co.uk/
calendar.htm).  High quality CPD reference materials are
available online (http://vetgate.ac.uk)

CPD for Veterinarians in North America
The American Association of Veterinary State Boards
(http://www.aavsb.org) links the registering authorities
in 57 jurisdictions in North America.  A review of the
development of this organization over the past 5 years
reveals how the internet has been assisted its influence
on the harmonization of standards across jurisdictions.

The quality and standards of CPD providers and their
offerings in North America is able to be assessed through
the association’s RACE (Registry of Approved
Continuing Education), a national clearinghouse for
approval of continuing education providers and their
programs. The website http://www.aavsb.org/RACE/
RACEHome.htm lists approved providers and programs.

The global veterinary profession is developing an
integrated quality system where a regulatory authority
within a jurisdiction sets the minimum CPD requirement
for registered veterinarians to maintain basic competency
for the provision of veterinary services.  This requirement
can be enhanced when a professional association sets a
higher standard and actively promotes CPD activities.
Benchmarks, such as complaints against registered
veterinarians, the animal health and welfare outcomes in
all the animal industries within a jurisdiction, may be
monitored to measure any improvements delivered by
this quality system.
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Genomics and the Development of Novel
Vaccines
Whole genome sequencing of bacteria, although not
trivial, is now a relatively straightforward task and the
last ten years have seen an explosion in genomic
sequencing of bacterial pathogens, with the complete
sequences of representatives of many, but not all,
veterinary pathogens are now available. One notable
exception is Reimerella anatipestifer.

However the only purpose in obtaining genome sequence
data is to then use it to further investigate the basis of
virulence to facilitate improved control measures, and
the number of studies making full use of these data for
improving disease control have been limited. Newer
techniques such as signature tagged mutagenesis, in vitro

expression technology, microarray analysis of gene
transcription and proteomic analysis, as well as older
techniques such as protein expression and directed
mutagenesis all have application in exploring virulence
in microbial pathogens. Perhaps the reason for the slower
progress in this area is understandable, as the final
objectives in these studies are often less easily defined,
but it is only through these investigations that the real
benefit of genomic sequencing can be realised.

Ultimately an understanding of the genes involved in
virulence can be used to design improved vaccines, using
directed introduction of mutations into pathogens to
generate attenuated strains and to produce antigenically
marked vaccines that are compatible with eradication
campaigns.

In our laboratory we have been applying these techniques
to develop novel vaccines against a range of viral and
bacterial pathogens. At one extreme, the genome of
chicken anaemia virus, which contains only three genes,
can be manipulated in vitro using the polymerase chain

Using Biotechnology to Control Animal Diseases

GLENN F BROWNING

Veterinary Preclinical Centre, The University of Melbourne, Parkville, Victoria 3010, Australia

Abstract
In recent times the focus of public attention on the applications of biotechnology has been on manipulation of
animals, often for production purposes, and on the development of novel pharmaceuticals for medical applications.
However the area where progress to practical application can be made with the greatest public acceptance is
probably in the area of control of animal disease. Genomic sequencing and manipulation of the genomes of
pathogens has the capacity to deliver vaccines that offer better protection and less adverse consequences, and
potentially differentiation from wild-type organisms. In the longer term high throughput techniques now in
experimental use are likely to be adapted for routine diagnostic purposes and nucleic acid sequencing is likely
to find wider application in epidemiological investigations.

Keywords: Biotechnology, animal disease control

reaction. We have determined the function of one of the
three genes by expressing it in Escherichia coli and
purifying the protein to study its biochemical activity.
We then introduced specific mutations into the genome
that were predicted to disrupt this function, regenerated
infectious virus from the mutated genomes and assessed
them as vaccine strains. Using this approach we have
identified two potential vaccine strain that are about to
be assessed for commercial development.

On a larger scale we are using the published genome
sequence of infectious laryngotracheitis virus to identify
target genes for deletion by homologous recombination.
We have created mutants with specific genes deleted and
are currently assessing these as vaccine strains.

At the smaller end of the pathogenic bacteria colleagues
have recently determined the complete genomic sequence
of Mycoplasma gallisepticum. We have generated a series
of signature tagged mutants of M. gallisepticum and are
using the genomic sequence to identify the genes we have
interrupted. These tagged mutants are pooled and
inoculated into chickens. The tags enable the mutants that
can’t infect the birds to be rapidly identified, and these
genes disrupted in these mutants investigated to determine
their function. Ultimately this information can be used to
delete specific genes to generate novel attenuated strains.
Concurrently we are developing techniques to facilitate
specific gene disruption and identifying genes that we
can delete to antigenically mark vaccine strains.
Concurrently we are using proteomic techniques to
identify the proteins that are not expressed by a current
vaccine strain to enable us to identify the genes that might
have resulted in its attenuation.

In E. coli, for which the genomic sequence has been
known for some time, many of the virulence genes are
located on plasmids that have not been sequenced. We
are currently examining a virulence plasmid of an avian
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pathogenic E. coli. We have identified two genes closely
associated with virulence and have now identified several
others by sequencing the regions immediately
surrounding these genes. Ultimately an understanding of
the key virulence genes in avian pathogenic E. coli may
enable us to either develop vaccine strains or to develop
diagnostic techniques that enable us to assess the
concentration of virulent E. coli in the atmosphere in
poultry sheds and thus to assess risk.

Microarrays, Sequence Analysis
and Diagnosis
At present a real limitation of the application of high
throughput techniques, such as microarray and proteomic
analysis, is the high recurrent cost of their use. However
it is likely that these costs will decrease as their use
becomes more common and the technologies used
improve. When the cost of their use is reduced there is
real potential for the use of these techniques for rapid
high-throughput diagnostic screening. Protein
microarrays might be used to screen animals for
antibodies against a wide range of pathogens
simultaneously, while nucleic acid microarrays could be
used to screen for a variety of pathogens simultaneously,
and to identify novel pathogens.

Sequence analysis has already found wide application in
the investigation of outbreaks of viral disease. The
sequence data from multiple isolates of a particular type
of virus can be used to infer phylogenetic trees and these
trees can then be used to analyse the epidemiological
relationships between the isolates. However it is important
that these data be viewed and analysed quantitatively.
Phylogenetic trees derived from sequence data should be
subjected to statistical analysis before their use in
epidemiological analyses.

Bacterial epidemiology is increasingly being investigated
using multilocus sequence typing (MLST). A sample of
six or seven genes are sequenced from each isolate and
compared to a database of sequences for other isolates.
Each different sequence for a gene is treated as a distinct
allele and each isolate can be described by the set of alleles
it contains for the six or seven loci. This technique has
been used to trace international outbreaks of medically
important pathogens, but has had limited use thus far in
veterinary medicine. Its application to disease
investigations would enable highly reproducible
comparisons of isolates and thus international
collaboration in tracing outbreaks and may also enable
pathogenic clones associated with specific disease
syndromes to be identified more readily, ultimately
leading to more specific diagnoses.

Conclusions
Appropriate applications of newer techniques in
biotechnology have considerable potential to enhance our
understanding of microbial pathogenesis and ultimately
to aid development of novel vaccines. Microarray
techniques could dramatically alter approaches to
diagnosis by enabling simultaneous screening for large
numbers of pathogens, while newer approaches to
assessing genetic relationships between pathogens offer
significant improvements in epidemiological
investigations. Rapid application of future advancements
in biotechnology to the control of animal disease is likely
to be aided by close contact with researchers in other areas
of biotechnology in multidisciplinary teams like the Bio21
Institute, which includes the Faculty of Veterinary
Science, at The University of Melbourne.
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Paradigm Shifts in Veterinary Tropical Medicine Education:
Course Development for Online Delivery – A Case Study

MOSTERT, E.
Department of Telematic Learning and Education Innovation, University of Pretoria, Pretoria, South Africa1

Abstract
Traditionally Veterinary Tropical Medicine is taught in a classroom or laboratory in a face-to-face situation.
The decision to present a Master’s degree in Veterinary Tropical Diseases as an online distance education
course necessitated that all role players think innovatively with regard to teaching and learning.  This paper
describes a team approach to developing learning materials and the processes followed to develop learning
material suitable for online distance learning.  Factors taken into consideration in making key decisions about
the development and delivery of the learning material will be discussed and include:  the target market, computer
skills of the target market, access to technology by the target market (internet, computers), bandwidth in South
Africa and Africa, mode of delivery of learning material (web vs CD ROM), assessment in an online distance
learning model, communication between students and lecturers, communication between students, technical
support available to students and the role of support services e.g., the Academic Information Service.

Keywords: Online education, distance education, instructional design

University of Pretoria, as well as assisting, guiding and
training lecturers to ensure that sound teaching practices
are adhered to.

The following members of staff from this department are
part of the development team:
• Project Manager
• Educational Consultant – assists lecturers in

curriculum design and assessment strategies.
• Instructional Designers – design and develop learning

materials utilizing the different technologies and
identifying the best mode of delivery for specific
materials.

• Media specialists – including graphic designers,
animators, video specialists and photographers.

Other Support Services
The Academic Information Service and Department of
Information Technology are also key role players in
ensuring the success of the final delivery of this
programme:
• Academic Information Service – the information

specialists are responsible for obtaining copyright
for all resources (e.g. journal articles) and creating
online access to these resources.

• Department of Information Technology provides the
infrastructure necessary for online course delivery.

Many factors had to be taken into consideration by the
development team to make decisions about the
presentation of the online programme.  A few of these
factors will be discussed.

Introduction
The Faculty of Veterinary Sciences of the University of
Pretoria identified a need for a distance education
Master’s degree in Veterinary Tropical Diseases.  It was
envisaged that this course be presented online.  Online
learning in higher education institutions has developed
in the last few years as one of the key modes of instruction
(Dringus & Terrell, 1999; Motiwalla. & Tello, 2000;
Savenye, 2003; Helmi, 2002; Olina. & Niemczyk, 2003).
The flexible learning environment that can be created and
the possibilities for lifelong learning remain some of the
key drivers for this trend (Motiwalla & Tello, 2000).

The development of this online programme is very much
a team effort, with each role player bringing different areas
of expertise to the drawing board.

The Design and Development Team
Faculty
Faculty from the University of Pretoria, South Africa,
the Prince Leopoldt Institute for Tropical Medicine,
Antwerpen, Belgium and the Utrecht University,
Netherlands are all involved in the development and
presentation of this programme.  They are responsible
for the development of the curriculum and content, the
identification of resources and will eventually be
responsible for the facilitation of the online course
delivery.

Educational Support Service – Department of

Telematic Learning and Education Innovation
This service is responsible for the development of quality
learning materials for all programmes presented by the
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Factors which Impact the Design and
Development of an Online Distance
Learning Programme
Target Market
Nachmias & Segev (2003) indicate that universities are
functioning in a global market – they are trying not only
aiming to attract local students, but compete for attracting
international students as well.  The Internet provides the
possibility for an academic institution to teach students
from all over the globe.  A demand for postgraduate
studies in Tropical Veterinary Diseases was identified –
locally as well as globally.  To cater for this demand the
online Master’s programme in Veterinary Tropical
Diseases was developed.  It is envisaged that students
from South Africa, the Southern Africa Developing
Community (SADC) region, other parts of Africa, Europe
and other continents may be interested.  Because a
modular course was developed it is also suitable for
continuing professional development (CPD).

Bandwidth in South Africa and Africa and
the Mode of Delivery
Walton confirms that bandwidth is a key problem for web
developers, particularly in the South African context.
There is considerably less bandwidth available in South
Africa and Africa than in Europe and the United States.
Not all users in Africa might have access to state of the
art computer technology and therefore it was decided to
use the Internet for delivery of learning materials,
excluding materials consisting of digital images,
animations and video.  These materials are however a
necessary part of the learning resources and were
developed and presented as multimedia CD ROMs.

WebCT is the on line Learning Management System
(LMS) used by the University of Pretoria and will be used
for curriculum presentation, scheduling, discussion
groups, provision of additional teaching materials,
submission of assignments, assessment, problem-solving
and student administration.  It is important to note that
practical training will not be presented online, and
therefore students will still have to attend these modules.

Communication in the Online Environment
A burning issue in online course delivery is
communication, not only between the student and the
lecturer, but also among students.  WebCT provides
different communication tools that can be utilized
effectively for communication, not only between lecturers
and students, but also among students.  The asynchronous
communication tools in WebCT include the email facility
that is embedded in the course and the discussion tool.
With regard to synchronous communication, a chat room
facility is available.

Concluding Remarks
The development team of this online programme was
faced with many challenges in making key decisions
during the development phase.  It may be necessary to
rethink some of these decisions once the programme is
implemented.  The main aim is to provide students with
a high quality programme based on sound educational
principles.
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Paradigm Shifts in Veterinary Tropical Medicine Education: Preparing
Faculty to Teach in the Online Environment – A Case Study
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Abstract
New curricula often provide the impetus for innovative practices in teaching and learning.  Faculty need to be
prepared for these new ways of teaching.  A training course was developed to prepare faculty to facilitate
learning in the online learning environment.  The broad aims of the training course included identifying and
discussing learning principles for effective facilitation of online learning, identifying and planning for using a
variety of strategies and learning activities in this new environment, consideration of the actual context of the
learning environments and considering the changing roles of both faculty and students.  The author will discuss
the teaching strategies used for this course and provide an overview of the lessons learned during the first
presentation of the course.  Adjustments to the course and future directions will be discussed.
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for teaching realise that technological competency is not
the same as teaching competency.  Good classroom
teachers do not necessarily make good online facilitators.

It is the author’s experience that once faculty have
started to master the technology itself, the following
questions soon appear on the agenda:
• What are the most appropriate activities for an

online classroom?
• How does one structure and pace a programme of

online activities?
• How does one keep learners motivated in this

faceless, open environment?

Global Initiatives and Trends
Howell, Williams and Lindsay (2003) identified thirty-
two trends affecting distance education.  Faculty trends
inform that the need for faculty support, development and
training is growing.  Faculty report that if they continue
to use traditional classroom methods in this new learning
environment they soon experience frustration.  Bonk
published the findings of a survey related to the use of
the Internet in teaching and learning (Bonk, 2001).  This
purpose of this study was to investigate the obstacles,
supports and experiences of the early adopters of online
teaching and learning in the USA.  Some of the obstacles
identified by the respondents in this study included lack
of time to learn to use the web and lack of training.  The
literature describes a variety of courses which focus on
training online facilitators.  They vary from traditional
face-to-face workshops to online courses or various
combinations of these strategies.  They also vary in length
and intensity. (Gold, 2001; Salmon, 2000).

Introduction
Online learning challenges many of the assumptions
faculty may have about how people learn –
assumptions which are developed over years of
experience with teaching in a traditional face-to-face
learning environment.  Many of the strategies are
effective and it is a very human characteristic to want
to keep what works.

Faculty do not traditionally receive training in educational
practice.  The majority of faculty, unless trained in
appropriate teaching and instructional strategies, will
model the teaching styles to which they have been
exposed, which in most situations is the traditional face-
to-face model of teaching (Gold, 2001).  Faculty
development and support should include opportunities
to equip them to teach in this new learning environment.
This paper describes the development and delivery of a
course aimed to develop skills and expertise in facilitating
online learning.

The Decision to Train Faculty
Requests directly from faculty for training provides
impetus for the development of various training courses.
Foremost on the list of training needs is the need to master
the technology itself.  There are many tools which can be
used to facilitate learning in this new environment, and
keeping up to date with these is an ongoing necessity.
Facilitators of online learning need to come to grips with
the instructional, psychological and social aspects of
online learning, all of which are very different to the
traditional teaching environment. (Salmon, 2000).  The
role of the teacherr / instructor is changing – change which
is accompanied by new instructional expectations.  It is
also vital that all those who are responsible in some way
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An Overview of the Course
Outcomes
The following outcomes were identified.  The participants
were expected to be able to:
• identify, discuss and apply the learning principles

for effective facilitation of online learning,
• apply a variety of strategies and activities possible

in an online learning environment,
• relate to student needs and contexts within this new

learning environment, and
• reflect on their own teaching practice.

Delivery
The first course was offered at the Prince Leopold Institute
of Tropical Medicine in Antwerp, Belgium in November
2003.  It was decided to present a two-day face-to-face
workshop.  The greatest challenge was to decide what to
include in such a course.  The strategies used during the
course were aimed at maximising participation and
encouraging debate.  There were numerous activities,
many which required group interaction.

Content
The final topics included in the program were:
• A brief look at terminology in the field of e-

learning.
• Global trends in online learning.

• Principles of learning and learning.

• A learning model – blended learning.

• Frameworks for facilitation.

• Changing roles – both learner and faculty – and
needs.

• Context of the environment.

• Strategies for active, interactive and collaborative
learning.

• Assessment.

Course Evaluation
Course evaluation focused on assessing the following:
expectations of the course, perceptions about the length
of time spent on the various topics, the perceived benefits
of the course, topics and course activities which they
enjoyed the most / the least and suggestions for
improvement.  Participants indicated that they enjoyed
the course, but found it very intense and would have liked
more time for discussion.

Course Evolution - the Way Forward
The course developers decided to keep the core content
basically unchanged.  Minor adjustments can still be
easily made, depending on the experience and nature of
the group.  Group size definitely played a role in
determining whether all the topics were covered.  Due to
the intense nature of the course and the extensive
interaction required, it has been decided to keep the group
size under twenty participants – with the ideal set to
sixteen.  It was also felt that participants would most likely
benefit more if the group was fairly homogenous with
respect to subject discipline, and that practical activities
needed to be contextualised to fit in with the subject field
of the group.

The most important change made to the structure and
delivery mode of the course was the addition of an online
component – both before and after the workshop.  The
course now commences two weeks before the face-to-
face workshop, and continues for 4 – 6 weeks after the
workshop.  Participants are asked to commit to spending
1 – 2 hours per week taking part in the various activities.

Conclusion
Distance learning is nothing new and neither is
technology.  It is the combination of the two that makes
it imperative for those who are responsible for creating
meaningful learning environments to look at
understanding the technologies and seek ways to get the
best out of this combination.  Faculty need to confront
the issues that arise due to the nature and context of the
online learning environment.  They need to be supported
in acquiring these skills in a way which supports heavy
workloads and constrained resources.
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Abstract
New technologies such as the interactive potential of the World-wide Web creates new opportunities which
enable information to be shared more freely, as well as allowing access to a wider client-base, utilizing expertise
and other resources more efficiently wherever they may be available, and presenting educational information
in a modern format.  We believe that this new primarily web-based MSc degree programme in Veterinary
Tropical Diseases which focuses on animal health management issues of infectious and parasitic diseases of
domestic and wild animals, particularly in the Afrotropical (sub-Saharan) Region and the development of
specific technical knowledge and skills that are required to make a diagnosis in microbiology, parasitology and
molecular biology laboratories, fulfils these criteria.  The programme comprises various modules/submodules
that can also be taken for non-degree purposes in support of the continuing professional development of a
candidate.  The primary education mode is web-based supplemented by contact/practical sessions.  Experts
from within and outside South Africa will be invited to take part in online group discussions.  The degree
programme is presented by the Department of Veterinary Tropical Diseases, Faculty of Veterinary Science,
University of Pretoria, the Veterinary Department of the Prince Leopold Institute for Tropical Medicine,
Antwerpen, Belgium and the Department of Infectious Diseases and Immunology of the Faculty of Veterinary
Medicine, University of Utrecht, The Netherlands.

Key words:Web-based MSc, modular, skills-orientated, infectious and parasitic diseases, sub-Saharan Africa,
continuing professional development

Presenters
The degree programme is presented by the Department
of Veterinary Tropical Diseases, Faculty of Veterinary
Science, University of Pretoria (UP) with the support of
the Department of Production Animal Clinical Studies
(UP), the Veterinary Department of the Prince Leopold
Institute for Tropical Medicine, Antwerpen, Belgium and
the Department of Infectious Diseases and Immunology,
Faculty of Veterinary Medicine, University of Utrecht,
The Netherlands.

Approach
The candidate is the central focus of most of the learning
and skills development opportunities. Participation of the
candidate in problem-solving and in the development of
technical skills instead of the traditional mastering of
subject content is a hallmark of the educational approach.
By linking candidate and trainers from all over the world,
a training network is created that will promote an
interchange of ideas.

The primary education mode is web-based supplemented
by contact/practical sessions. WebCT will be used for
curriculum presentation, scheduling and presentation of
assignments, group discussions, quizzes, provision of

Introduction
New technologies such as the interactive potential of the
World-wide Web creates new opportunities which enable
information to be shared more freely, as well as allowing
access to a wider client-base, utilizing expertise and other
resources more efficiently wherever they may be
available, and presenting educational information in a
modern format.  We believe that this new primarily web-
based MSc degree programme in Veterinary Tropical
Diseases fulfils these criteria.  The programme comprises
various modules/submodules that can also be taken for
non-degree purposes in support of the continuing
professional development of a candidate.

This new degree programme will be of great value for
candidates from developing countries where particularly
transboundary diseases are often the biggest constraint
to socio-economical development.  The programme will
also be very useful to candidates from the developed
world from which many of these diseases have been
eradicated, often at great cost, but they nevertheless still
pose a distinct threat because of increased international
trade of animals and their products.
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additional educational information (e.g. reference
articles), submission of tasks, assessment, problem-
solving and candidate administration. Experts from within
and outside South Africa will be invited to take part in
the group discussions. E-testing will allow regular testing
and access to the results by the candidate soon after the
assessment.

The Department and its partners are privileged in having
a range of audiovisual/and other resources to complement
the learning experience. Because there may be candidates
who do not have access to the Web or because the band-
width may not be sufficient, especially in instances where
the course content includes many images, sound and
video, high quality multimedia products (e.g. CD-Roms,
videos) will be provided to each candidate.

Curriculum
This part-time degree programme caters for the needs of
candidates who wish to acquire information on such
aspects as the epidemiology, diagnosis and control/
eradication of infectious and parasitic diseases of
domestic animals and wildlife or would like to develop
specific technical knowledge and skills that are required
to make a diagnosis in microbiology (e.g. bacteriology,
virology, immunology), parasitology (e.g. helminthology,
ectoparasitology, protozoology) and molecular biology
laboratories.

The curriculum of this degree programme includes 11 of
the 13 list A and 35 of the 58 List B livestock diseases of
OIE; it excludes only those that affect poultry and those
livestock diseases that are of rare occurrence. Many of
these diseases have the potential of transgressing
international boundaries and consequently affect
international trade in animals and their products with
serious socio-economic consequences for countries in
which they occur or into which they are introduced. In
addition the highly contagious diseases such as foot-and-
mouth disease, rinderpest, African swine fever, and those
that have public health implications, such as Rift Valley
fever and anthrax, may be used as bio-weapons or in agri-
bioterrorism.

The focus of programme is on the following:
Core Modules

• Research Methodology
• Community-based Animal Health
• Introductory Epidemiology

Elective Modules in the Following Study Themes
• Laboratory Diagnostics
• Ticks and Tick-borne diseases
• Tsetses and Trypanosomosis Control
• Helminth Infections
• Ectoparasitic Infestations and Protozoal Infections
• Selected Infectious Diseases

A small research project must be done and written in the
format of a dissertation to fulfil the requirements of the
MSc.

Entry Requirements
Candidates with a Veterinary, Animal Science (e.g.
Agriculture, Zoology, Entomology), or Microbiology
degree may enrol for degree purposes. Apart from
graduates, candidates with a diploma in Animal Health
or Microbiology/Parasitology or suitable experience, may
also enrol.

Course Credits
A total of 200 or more credits is necessary to fulfil the
requirements of the MSc degree. The proposed degree
programme should be completed in a minimum of 18
months or a maximum of three years.

Modules/submodules can also be taken for non-degree
(certification purposes) as required for Continuing
Professional Development.

Career Paths
Candidates have some flexibility in choosing their elective
modules. This should be done in liaison with the study
leader (facilitator) to ensure that the final combination of
electives will be sufficiently focused to ensure optimal
application of the qualification in the workplace.

The degree programme is structured in such a way that a
learner can achieve a qualification in a specific field of
study by selecting the appropriate elective modules from
the study themes.  The following career paths are catered
for :  Laboratory-orientated career in Microbiology or
Parasitology; Veterinary Field Services; General Practice
in either Wildlife, mixed Cattle and Wildlife, mixed
Companion Animal and Equine, or mixed Production
Animals.
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Abstract
Veterinarians in developing countries are engaged in clinical work, public health service, laboratory diagnostics,
research and disease monitoring. For all these activities, knowledge of veterinary pathology is essential. Global
weather changes, human population pressure, the trend towards urbanisation in human settlements, and
advancement in technology are some of the factors transforming agricultural systems including animal production.
Consequently, disease patterns continue to change and new diseases emerge. Disease identification, of which
pathological diagnosis is a part, is vital in veterinary service. Knowledge of veterinary pathology continues to
advance and new technology continues to be applied in this discipline. It is therefore important that veterinarians
keep up to date with current developments. Continuing education in veterinary pathology through short courses
and seminars is beneficial and it is already taking place in developing countries. It is proposed that further
progress be made towards specialisation by promoting professional development in veterinary pathology.

Keywords:   Veterinary, specialisation, college, pathologists

Background
The animal resources available in developing countries
and their potential for making positive economic impact
are enormous. In Africa, for example, cattle, goats, sheep
and poultry have traditionally been the principal species
reared for human consumption. Animal productivity,
however, has been low principally because of poor
management systems and persistent devastation by
epizootic diseases such as rinderpest, contagious bovine
pleuropneumonia and Newcastle disease. Good progress
has been made in the fields of veterinary education,
adoption of better animal management systems and
veterinary delivery service. There have been reports of
overproduction of veterinarians which is probably a
reflection of the probability that the rate of training
veterinarians has been faster than the rate of development
in animal production. Better animal breeding, improved
animal nutrition, and better animal welfare practices are
being adopted. Animal disease surveillance, control,
veterinary extension service, and the marketing of animal
products have improved.

As the factors which have been limiting animal production
are tackled, new challenges emerge. Agricultural systems
including the animal industry continue to change. The
major factors causing this transformation include global
weather changes, increasing human population pressure,
the trend towards urbanisation in human settlements,
industrialisation and advancement in technology. These
factors act as driving forces for adaptation and change.
Traditional farming systems are becoming more intensive
and the rearing of smaller animal species is gaining
importance as a result of the ever decreasing space. More
attention has also turned to utilisation of wildlife
resources. Ostrich farming, crocodile farming, fisheries,

aquaculture and apiary are gaining importance.
Consequently, animal disease patterns are changing and
new diseases are emerging. Diseases remain a major
constraint to animal production and they have to be
controlled if animal productivity is to improve.

Every nation has the obligation to see that it is productive
and that its population is fed. Furthermore, this is now
the age of the global village. Participation in regional and
international trade is vital for economic development of
any country. The developing countries have to put their
resources forward and be key players in international trade
in order to turn their economy around. Animal products
are an important resource for most developing countries.
From the animal production point of view this means
thriving to achieve and maintain certain standards in
animal production and marketing which meets
international demands. The controls of major animal
diseases including zoonoses, hygienic meat production
and marketing which are spear-headed by advance
technology are vital in this regard. There is now need for
specialisation in undergraduate training and specialisation
in various aspects of post-graduation veterinary practice
is essential.

Field veterinarians often conduct necropsy in the field
under poor conditions and endeavour to make provisional
diagnosis on the spot in order to enable appropriate
management regime to be put in place immediately. Meat
inspectors are expected to recognise lesions and assess
their significance in order to make appropriate decision.
In laboratory diagnostics, pathology constitutes a vital
tool in identification of causes of ill-health. Animal
research utilises pathology alongside other disciplines to
investigate animal production problems. These activities
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indicate that pathology plays a pivotal role in veterinary
service.

The Need For Professional Development
Various postgraduate qualifications, the diploma, Masters
and PhD degrees are awarded in veterinary pathology.
The underlying basis for these awards vary according to
tradition, the awarding institutions and the academic level
of the award; they may be based entirely on taught causes,
on a combination of taught courses and research, or
entirely on research and preparation of theses. In many
cases, disease identification, which traditionally
constitutes the core function of veterinary pathology, does
not form a major part of the training. Continuing education
courses in veterinary pathology are being held in the form
of short courses and seminars. A lot more needs to be
done in order to promote veterinary pathology as a
professional discipline and enable it to make a meaningful
contribution in veterinary service.

There is need to focus on disease diagnosis. Necropsy
with follow-up histopathology and examination of
biopsies should be utilised together with clinical
impressions, haematology, clinical chemistry,
endocrinology, toxicology and microbiology to make final
diagnoses. Standardisation and quality assurance are
essential in every aspect of diagnosis. Development in
this discipline of the veterinary profession can be achieved
through the establishment of a professional pathology
body. This has been achieved in some developed
countries; for example, in the USA and Europe where
the professional bodies are referred to as Colleges. Any
other nomenclature may be adopted provided that the
activities of the body are focused on professional
development. This system ensures high professional
performance, accountability and a meaningful
contribution towards disease identification, surveillance
and advice on the management of animal health.

At the 9th Conference of the Association of Institutions
for Veterinary Medicine (AITVM) held in Harare,
Zimbabwe (1998) the Workshop on Re-orientation of the
veterinary curriculum recommended that regional
harmonisation of the veterinary curriculum, regional
accreditation of veterinary qualifications, and regional
interaction of academic staff be promoted. These
recommendations were endorsed at the 10th Conference
of the AITVM held in Copenhagen, Demark in 2001. The
Denmark Conference also emphasised the need for
continuing professional development. A College of
Veterinary Pathologists should best be established on a
regional basis in order for it to be cost effective and to
promote regional cooperation. Veterinary problems tend
to occur on a regional basis since diseases and climate
affecting agricultural systems know no borders. The
professional College would consist of a body of registered

members who have achieved a prescribed level of skill
in pathology diagnostic technique. Membership would
be acquired on the basis of an academic veterinary
qualification attained or its equivalent plus the passing
of appropriate examinations to enable one to enter the
College. In addition to their normal duties, members
would be expected to engage in continuing professional
development through documented relevant personal study
and attendance at short courses.

The traditional postgraduate academic training in
veterinary pathology should, of course, continue since
they serve specific purposes. The same must be said of
the postgraduate training programmes offered in other
veterinary disciplines which provide for academic
excellence. A College of Veterinary Pathologists should
not be a replacement for these postgraduate qualifications,
but a body charged with the responsibility of managing
and safeguarding standards of professionalism in
veterinary pathology. It should up-hold the standards of
pathology diagnostic service and its applications in
clinical investigations and research. Membership of the
College would have to be acknowledged by employers
of veterinary pathologists; that is, state departments of
agriculture, the industry and private veterinary
institutions.

Conclusion
This paper seeks to highlight the need for specialisation
in the veterinary field. With the current diverse and
changing animal production systems in developing
countries and the need to effectively participate in
international trade, there is a need for veterinary
specialisation starting at the undergraduate training level.
The traditional postgraduate training programmes in the
various veterinary disciplines serve their purposes. It is
proposed that further specialisation reflecting professional
disciplines be adopted. One discipline requiring
professional promotion is veterinary pathology. This
could be achieved through the establishment of Colleges
of Veterinary Pathologists.
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Curricula Adjustment in Veterinary Faculties of Sub-Saharan Africa
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Abstract
A mail survey was conducted to assess the current undergraduate curricula in the veterinary faculties of Sub-
Saharan Africa. The survey also examined how curricula were adjusted for crucial developments in the veterinary
field, such as privatisation, decentralisation and globalisation, with the increasing risk of transboundary diseases.
Of 15 faculties contacted, only five answered the questionnaire. Most of these faculties face serious shortages,
both in their budgets and qualified personnel, and do not have formal feedback systems allowing former
graduates to contribute to periodic reviews of the curricula. Although some north-south and south-south
collaboration exists among African veterinary faculties, more intensive regional collaboration at both
undergraduate and postgraduate level would optimize the use of tavailable funds and human resources. The
creation of a regional veterinary council and a committee of deans would be an excellent step forward in
ensuring internationalisation and harmonisation of veterinary education and in establishing a regional
accreditation system.

Keywords: Curriculum, education, veterinary faculties, survey, Sub-Saharan Africa

Only five faculties answered the questionnaire.
Fortunately, the range of responding institutes provided
a comprehensive picture of veterinary training institutes
in Sub-Saharan Africa1. Albeit, other faculties should
fullfil this type of exercice to obtain a better and refined
understanding of the situation 2.

Assessment of the Current Curricula of
Sub-Saharan Veterinary Faculties
Table 1 provides information about new subjects
introduced into undergraduate and postgraduate curricula.
These subjects are also available as short-term training
or ‘refresher’ courses to help young veterinarians to be
efficient in the private sector. All five faculties organise
also up-to-date training on the surveillance of
transboundary diseases and the disease control
requirements for trade in animal products.

Traineeships in private veterinary practices or farms  are
the most popular new method of education delivery (Table
2). As more veterinarians set up private practices, this
type of training is easily organised. The veterinary faculty
of Harare takes the view that pre-clinical and para-clinical
subjects should be taught from a practical point of view,
focusing on clinical practice rather than on the theoretical
knowledge.

Introduction and Methodology
Providing veterinary education of the highest quality
involves offering training which meets the needs of that
particular society and is attractive to the student, while
he/she learns skills directly applicable to his/her future
working situation. Therefore, to remain relevant to the
changing national, regional and international conditions
in the livestock sector, university curricula must be
updated regularly (Katunguka-Rwakishaya, 1999;
Obwolo, 1999). Over the past decades, the veterinary
profession has been confronted with major changes and
constraints, such as privatisation, decentralisation and
globalisation, with the increasing risk of transboundary
diseases. In times when expenditure is restricted, it is quite
difficult to respond efficiently to such challenges. For
this reason, the experiences of different veterinary
faculties in the area of curricular review can be very
instructive.

A questionnaire was developed and sent by mail to 15
veterinary faculties located in sub-Saharan Africa, to
assess the current university undergraduate curriculum
and to determine how those faculties address the crucial
developments in the veterinary field.

1 those faculties were : Fac. Vet. Science, University of Zimbabwe, Harare (Zimbabwe); Fac. Vet. Med., Debre Zeit (Ethiopia); École Inter
États des Sciences et Méd. Vét., Dakar (Senegal); Fac. Vet. Med., Nairobi (Kenya); Fac. Méd. Vét., Butembo (Democratic Republic of
Congo)

2 More details can be found in: “De Deken R., Oblowo M.J, Thys E., Geerts S. (2003). The adjustment of curricula in veterinary faculties in
sub-Saharan Africa. Rev. sci. tech. Off. Int. Epiz., 23 (1), 383-390”.
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Table 1: Subjects introduced into veterinary training programmes specifically to help graduates working in the private sector in
sub-Saharan Africa

Subject Number of veterinary faculties (out of 5) which have introduced
the subject into their curriculum

Undergraduate course Postgraduate course Refresher course

Artificial insemination 3 1 1
Business skills/book-keeping 5
Advising livestock farmers 3
Ethno-veterinary medicine 3
Food hygiene and food quality control 5 1
Natural resource management 3
Project management 4
Quality control of Veterinary Services 1 1
Wildlife production and health 3 1

Table 2: New methods of education delivery in current veterinary training programmes in sub-Saharan Africa

Method of education delivery Course level Number of faculties (out of 5) which
introduced the subject (year of

introduction)

Traineeship in private veterinary practice Undergraduate 4 (1984/1997/1999/1999)
Refresher course for graduates Postgraduate 3 (1994/1994/2001)
MSc courses in modular form allowing
  graduates to attend some of the modules Postgraduate 1 (1996)
Traineeship in animal production units Undergraduate 1 (1999)

Curriculum Review and Related Constraints
Most veterinary faculties do not have a formal ‘feedback
system’ designed to regularly consult graduates.
Nevertheless, all five responding faculties do review their
curricula in some way. However, reforms are often
decided at departmental rather than faculty level, and are
not always endorsed by the university management, often
because of financial constraints. All participating faculties
have a specific committee, having already initiated
changes in curriculum content. Usually, major reforms
must first be endorsed by specific committees established
by the university.

All five faculties stated that a shortage of financial
resources is a major constraint in changing or revising
programmes. Three out of five faculties reported a
shortage of qualified personnel and a lack of continuing
education programmes. In fact, for many African
countries, maintaining a veterinary faculty is too
expensive because the high cost of training a veterinary
student, which exceeds the training costs of any other
university programme (University of Missouri, 2001).
The creation of a regional veterinary faculty, e.g. that of
Dakar, which involves 13 countries, is an excellent
example of cost reduction. Similarly, six veterinary
faculties were planning to start a regional MSc course in
tropical animal health and food safety for the Southern

African Development Community. This would minimise
duplication and improve the quality of training by
combining resources (Coetzer et al. 1999). Unfortunately,
due to lack of funding, this course has not yet
started.Generally, if academic standards are to be upheld,
shortages will have to be met by a combination of
increased financial government allocations, donor
funding, increased student fees and better use of existing
resources. Alternatively, the number of students allowed
to begin veterinary studies may be restricted in some
countries, as is the case at the Veterinary School of Dakar.

Establishing a regional council of veterinary faculty deans
could lead to enhanced collaboration and to improved
standardisation of curricula, as well as integration of the
different levels of livestock service providers (AITVM,
1999), like three out of the five responding faculties
experienced. Attempts to harmonise veterinary curricula
have been made but often only at the sub-regional or
national level, e.g. the Association of African Universities,
as well as le Conseil Africain et Malgache pour
l’Enseignement Supérieur for French-speaking countries.
All five faculties which participated in the survey were
involved in exchange or collaboration programmes with
other institutes, at both the undergraduate and
postgraduate levels, which is enhancing harmonisation
of action.
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Introduction
Employers and the ever changing global challenges
require veterinarians who not only have extensive
knowledge but know how to keep pace with current
knowledge, able to utilize the knowledge to solve
problems and more importantly, function as a team. To
meet these requirements, educators are compelled to find
alternative methods in teaching and learning to
complement lectures and problem-based learning (PBL)
is one of them. Problem-based learning is based on the
assumption that learning is a product of both cognitive
and social interactions in problem-centred ambience
(Greeno et al., 1996). In PBL, it is said that assessment
drives learning. Assessment also shapes the curriculum
where it results in feedback on the curriculum to maximize
test results. Over time, assessment shapes the mental
model students carry with them as to what it means to
know, what it means to learn and how challenges are dealt
in the real world (Evensen and Hmelo, 2000).

Before PBL was introduced into the Doctor of Veterinary
Medicine (DVM) curriculum in 2002, at the Faculty of
Veterinary Medicine, our main teaching and learning
methods were lectures, practicals, clinical practice
rotations and clinical rounds while assessment of learning
were generally to test their ability to recall knowledge.
Thus, the objective of this paper is to describe how PBL
was introduced into the DVM curriculum and assessment
of students and their perception of it.

Implementing Problem-based Learning at the Faculty of Veterinary
Medicine, Universiti Putra Malaysia

C.T.N.I. FATIMAH. S.S. SURI, G.K. DHALIWAL, Y. ROSNINA, H. KALTHUM AND G. SHANTHI

Faculty of Veterinary Medicine, University Putra Malaysia, 43400 UPM, Serdang, Selangor, Malaysia

Abstract
PBL was introduced into the Doctor of Veterinary Medicine (DVM) curriculum in 2002, at the Faculty of
Veterinary Medicine. A steering committee was appointed to plan and implement PBL. Preparation of faculty
members included awareness seminars, attending PBL sessions, case vetting sessions, discussions with faculty
members at the medical faculties of two local universities and briefing on the role of facilitators. Students were
assessed on attendance, communication skills, and content discussions. Students found PBL beneficial in im-
proving their thought and learning process, made them think critically and enable them to integrate knowledge.
It also made them realised the importance of understanding rather than memorizing facts. Furthermore, they
learned to work as a team. The facilitators found it to be a novel experience having to keep quiet and not
interrupt the discussions. The formulation of a case is best done by people familiar with the different aspects of
the case and should start by identifying the concept and learning objectives.

Keywords: problem-based learning, teaching and learning technology, veterinary curriculum

Material and Methods

Planning
A steering committee was appointed to plan and
implement PBL. In the planning and implementation of
PBL, six components were considered: faculty support,
students, case writers, facilitators facilities and funds. The
planning included identifying what and when activities
were to be carried out, who were involved, the course
and students to implement with, discussion venues, and
funding.

Faculty Members
In preparing for the implementation, the knowledge and
skills of the members of the steering committee were
enhanced through attending conferences, seminars and
workshops on PBL, visiting some veterinary schools in
Australia to view their curriculum and alternative teaching
and learning technologies and attending PBL sessions,
case vetting sessions as well as having discussions with
faculty members at the medical faculties of University
of Malaya (UM) and Universiti Kebangsaan Malaysia
(UKM). Awareness seminars were conducted for faculty
members where the concept, the principles, the methods,
the advantages and disadvantages and sharing experiences
of several medical faculties were presented. Discussions
at formal and informal meetings among faculty members
were encouraged. Sitting in at PBL sessions of the
Medical Faculty, UM was also organized and attended
by many of the faculty members. Funds were acquired
from the faculty’s ‘one off’funds.
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Students
The pioneer batch of students was in their fourth year,
second semester of a 5-year DVM programme.  They
had been taught preclinical, paraclinical, production, and
basic clinical courses (veterinary medicine, surgery,
reproduction and theriogenology). From this Semester
onwards the students will be learning about diseases of
the various animal species and will be on clinical practice
rotations. Before the start of the first session, students
were briefed about PBL, the roles of a facilitator,
expectations from the students and how they were being
assessed. The 80 students were randomly divided into
ten groups of 8 members. Each group was assigned a
lecturer-facilitator.  Assessment of the students were based
on individual attendance,  the group achievement on set
learning objectives (LOs), individual participation during
discussion for the various sessions and a group written
report. Students were assessed on their performance in
the following skills: participation and communication;
cooperation or team-building; comprehension and
reasoning and knowledge or information- gathering skills.
Their performances were rated from 0 to 5, that is, from
absence of the above skills to outstanding performance
in all the skills respectively. Students were also given a
set of questionnaire regarding PBL, the facilitator and
accessibility to resource persons and other resources such
as internet, journals and reference books in the library.
For the set LOs the groups were expected to identify at
least 80% of the LO with minimal guidance from the
facilitator.

Case Writers and Case Formulation
The concept and broad learning objectives for each PBL
case were identified by the steering committee. Four
faculty members in the relevant disciplines were
appointed to write the case, prepare the triggers and
request resource materials from relevant resource persons.
Members of the steering committee were always available
during these sessions to facilitate and advise on the
eventual preparation of the case materials for the students
and facilitator folders.

Facilitators
Facilitators were appointed from among the faculty
members. They were briefed about the roles of facilitators
and about the case, the triggers, resource materials and
the timeline of each session. Each facilitator was given a
folder containing the afore mentioned documents and the
various assessment documents  A debriefing session was
conducted within 24 hours of each session so that
corrective actions or improvements was emplaced for the
next session.

Facilities and Funding
The PBL discussion sessions were conducted in existing
facilities at the faculty which included lecture rooms,

laboratories, and meeting and seminar rooms. One group
was assigned to one room, where possible. Each room
had tables and chairs, some had white boards. Each group
was given marker pens, paper sheets and paper clips to
clip their paper sheets up. Stationery were either from
the faculty store or purchased for this purpose.

Results

Faculty
Three awareness seminars were organized. PBL was a
common topic of discussion during those months and
about 40% of faculty members attended the PBL sessions
of the medical faculty at UM.

Students
The students discussed three cases in about 21 weeks.
Generally, the LOs written by the students were generic
although some were fragmented into several. These
fragmentations were observed in several of the groups.
Some of the groups had additional LOs that were
considered acceptable in relation to the case. The ability
of the students to identify LOs improved with practice
(more cases) or familiarity with case content – in Case 1
20% of groups identified 80% of LO while in Cases 2
and 3 60% and 50% respectively. Their communication
skills improved with each case. Students found PBL
beneficial in improving their thought and learning
processes, made them think critically and enable them to
integrate knowledge. It also made them realised the
importance of understanding rather than memorizing
facts. Furthermore, they learned to work as a team.
However, they faced certain difficulties which included
inadequate reference books in the library, poor
accessibility to computers for Internet search and also to
the resource people who were assigned to each case and
time to prepare discussion materials. These difficulties
were taken into consideration and dealt with immediately
to improve, wherever possible.

Case Writers and Case Formulation
One of the goals of case writing in PBL is to prepare a
case which not only stimulates the student to think
utilising existing knowledge but more importantly, to
stimulate them to seek new information to build upon
that existing knowledge. Additionally, it has to be realistic
enough to challenge the critical mind. The early attempts
in case formulation started as an exercise for faculty
members. The case was genuine and that was where we
flawed in our early attempts. We had a genuine case at
hand and used it as the starting point. The LOs were then
decided upon, based on the case we had, which was the
reverse of what should have been. The idea was to
formulate a case which had students thinking about what
they knew and what they needed to find out. Several
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sessions were needed to finish formulating a case
appropriate to the LOs, acquiring and selecting
appropriate resource materials as well as getting the whole
team together. In the initial cases, chunks of materials
sometimes even chapters were submitted and although
this may be useful information, it ended up with
facilitators having the daunting task of sieving through
piles of materials to draw their own conclusions from the
materials provided.

Facilitators
The facilitators found it to be a novel experience having
to keep quiet and not interrupt the discussion. They were
not sure when to intervene so as not to disrupt the flow of
discussion, how to initiate quiet students to talk or discuss,
how to manage talkative students and how to make
students discuss rather than presenting. Some had higher
expectations of students. Another dilemma was, do
facilitators need to know subject matter to be able to help?
These issues were discussed and suggestions offered so
that facilitators may better perform and help the students
during subsequent sessions.

Facilities and Funds
The number of rooms for discussions was adequate for
one class of students, the basic requirements to conduct a
discussion was available. Certainly many of these rooms’
seating arrangements, surroundings and furniture can be
improved to make them conducive for learning. Funds
were provided through the faculty management budget.

Discussion
The Faculty of Veterinary Medicine, UPM decided to
introduce PBL as an alternative teaching and learning
technology in its curriculum. In the first phase of this
initiative it was introduced to DVM 4 through a course
of clinical practice. This certainly helped because students
were able to manage the various activities needed to
complete their case module with minimal guidance.
Facilitators too had time to be familiar with the role of a
facilitator, seeing that almost all were a novice. This
course’s objectives allowed the opportunities to explore
learning in this manner too. Students were in favour of
the method but cautioned to the need to have appropriate
time allocated for these activities since there were other
courses and their assessment running concurrently.
Students need to be made more aware of the importance
of good time management and not do their studying at
the eleventh hour.

Identifying the concept and LOs have to be the starting
point for any case formulation and serves as a guide to
the formulation of the trigger. Perfection and
completeness in providing case information in triggers,

are not ideal, as students tend to cling to the obviously
stated and draw quick conclusions which defeated the
purpose of the whole exercise of PBL. Ambiguity
therefore, may be a better teacher as it raises questions
and doubts that need to be answered by the students
themselves. This holds true to the saying that ‘Learning
begins when you do not know the answers’. The
formulation of a case is best done by people familiar with
the different aspects of the case. This is the challenge.
The resource materials are compiled for the facilitators
to prepare themselves so as to be able to guide the
direction of the student discussions. This is especially
important if a facilitator is not familiar with the case
content. In the preparation of a thoroughly challenging
and comprehensive case, team effort cannot be
emphasized enough.

Conclusion
Problem-based learning has the advantage of being able
to allow a person to acquire skills in identifying a problem,
learn about that problem and subsequently solve the
problem Additional to meeting course objectives or
learning outcomes it also allows a student to learn what
he/she wants to know more about an issue. Support and
committment of faculty members to follow through with
the implementation of the PBL teaching and learning
technology are very important. Time is also essential
particularly for the group discussion sessions. The support
(by allocating resources) and commitment from the
Faculty management to ensure the success of this initiative
is equally important.
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Abstract
Swamp buffalo are abundant in the rice-growing areas of many Asian countries where they have long been an
essential source of draught power on small subsistence farms in the predominantly paddy-oriented agriculture.
The total population of swamp buffalo is 31.5 million (20% of the world buffalo population). Farmers recognize
the value of buffalo manure as fertilizer. An important contribution of swamp buffalo is their potential to supply
animal protein. Recognizing the importance of buffalo in animal production, various countries have established
centers for artificial insemination. Advanced techniques have been developed in reproduction of the major
livestock species. These can be adapted and implemented in tropical areas for improvement of breeding of
swamp buffalo.

The Faculty of Veterinary Science of the Chulalongkorn University (Bangkok, Thailand) organized 13
international training courses on ‘Swamp buffalo reproduction’, during the period 1985 to 1997. The course
will re-appear in 2005 as a Thai national course and in 2006 as an international course, entitled: ‘Swamp
buffalo reproduction and reproductive biotechnology’. The objective of the course is to improve the skills of
the veterinary staff and to improve the reproductive performance of livestock in Asia. The organisation of the
course is an activity of the Asia-Link Project on ‘Reproductive biotechnology: modern technology to improve
livestock production under traditional Asian conditions’.

Keywords: swamp buffalo, reproduction, biotechnology, continuing education, Thailand

source of draught power for paddy cultivation. For
example, about 80-95% of buffalo in Indonesia are used
for drought power in land preparation especially in
wetland or swampy areas. Small farmers recognize the
value of buffalo manure as a cheap fertilizer. However,
manure is not collected outside the buffalo holding areas,
as is commonly practiced in the Indian subcontinent. The
manure is used mainly for rice and vegetable crops. In
many countries, buffalo dung is used as fuel for cooking.
It is prepared by mixing with straw or chaff, molding
into patties and then sun drying.

An important, yet inadequately appreciated contribution
of swamp buffalo is their potential to supply animal
protein to improve the nutritional status of the farmer’s
diet. Unlike the milking buffalo of the Indian
subcontinent, swamp buffalo are low milk producers,
yielding only enough for their calves. The low milk yields
of swamp buffalo can be attributed on their genetic
limitations and to poor feeding and management of these
animals on small farms. Production records may
underestimate milk yields because these often do not take
into account the amount suckled by the calf. Improving
feeding and management can obtain higher milk yields.

Under the current rain-fed conditions and subsistence
farming in developing countries, such as Thailand,
mechanization has not played a major role in sustainable

The Role of Swamp Buffalo

Background on Swamp Buffalo
The swamp buffalo has long been an essential source of
power on small subsistence farms in the predominantly
paddy-oriented agriculture of Asia. They are widely
distributed in south-east China and as far north as the
Yangtze river; westward in Burma, Assam, Bhutan, mid-
hill Nepal, and Sri Lanka; to the south in Vietnam, Laos,
Kampuchea, Thailand, Malaysia, Indonesia and Timor,
and eastward in the Philippines, Taiwan and Japan. The
total swamp buffalo population is 31.5 million (1999),
which is 20% of the world buffalo population of 158.5
million. The other 80% belong to the riverine type of
buffalo, which is mainly found in India and Pakistan. In
Thailand there are only Swamp buffalo (3.5 million in
1999) as well as in Indonesia (3.5 million in 2000).

Buffalo Production on Small-Scale Farms
Buffalo have been exploited for several purposes in crop
fields, particularly, land preparation and product
transportation. Buffalo manure is used as natural fertilizer
to maintain soil fertility by spreading on to paddy fields
in early rainy season and ploughed down before rice
planting. Swamp buffalo are abundant in the rice-growing
areas of most countries, where they provide the major
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crop production. Therefore, in many cultivated areas of
Asia the use of buffalo power will remain proportionately
high. Buffalo are well known to digest and utilize poor-
quality roughages more efficiently than cattle. Thai small-
farm holders commonly use crop wastes and by-products
from the fields such as straw, pineapple wastes and maize
shoots to feed buffalo (Chantalakhana, 1988).

The Role of the Swamp Buffalo in Thailand
In the former time, swamp buffalo have been integrated
in crop-animal production systems, especially, in rice
production in Thailand. The numbers of swamp buffalo
dramatically decreased during 1994 to 1999, from 4.22
to 1.80 million head (Livestock statistics in the year 1999).
Many factors play a critical role on this regression.
Machines became an important replacement for buffalo
power. However, the benefit of mechanization on rice
crop yield can only be significant when other production
factors such as fertilizer and water become available and
can be used economically.

Meat and milk consumption in rural communities is
generally below the recommended nutritional standards.
Among rural families in Thailand, beef (including buffalo
meat) consumption was 2.8 kg/person/year. Raising
buffalo for meat production is generally of secondary
importance. Buffalo meat is mostly from old animals,
which are slaughtered when their value as work animal
has decreased considerably. Therefore, the quality of this
meat is generally poor. However, in recent years, there
have been developments, which have led to an
improvement in buffalo meat quality. In some areas in
Indonesia, buffalo are fattened for 7-8 months and are
sold for slaughter at a higher price.

The high demand of beef for human consumption may
have contributed to the considerable decline in buffalo
numbers in Thailand during the last decade, from 4.9
million heads in 1991 to 1.5 million heads in 2001 (FAO,
2004). Lack and neglect of momentous development,
systematic promotion and vital research may also have
contributed to the decrease in the number of buffalo.

International Course on Swamp Buffalo

Faculty of Veterinary Science of the

Chulalongkorn University
The Faculty of Veterinary Science of the Chulalongkorn
University (Bangkok, Thailand) organized, with support
of Thai Government, 13 international training courses on
swamp buffalo reproduction. A total of 210 participants
from 36 countries participated during the period 1985 to

1997. Chulalongkorn University is one of the leading
institutes which carries out research on swamp buffalo.
The continuing education course will be re-establish in
2005 as a Thai national course and in 2006 as an
international course. The organisation of this course is
one of the activities of the Asia-Link Project on
‘Reproductive biotechnology: modern technology to
improve livestock production under traditional Asian
conditions’. This 3-year project was started in 2003 with
financial support from the European Commission (Asia
Link Programme) and involves 5 veterinary faculties in
Thailand, Indonesia, the Netherlands and Sweden (see:
http://www.aitvm.org/asia_link)

International Course on ‘Swamp Buffalo

Reproduction and Reproductive Biotechnology’
The International Course on ‘Swamp buffalo reproduction
and reproductive biotechnology’ will take place in
Thailand in March, 2006. The objectives of the course
are to improve the technical and educational skills of the
veterinary staff and to improve the reproductive
performance of livestock in Asia.

The course provides updated information on reproductive
physiology and biotechnology to veterinarians and
university staff from Asian countries and comprises 5
parts: (1) basic knowledge of reproduction in swamp
buffalo, (2) genetics, (3) sperm technology, (4) embryo
technology and (5) educational trips. Experts in animal
reproduction from the Asian and European partner
institutes of the Asia-Link project, as well as guest
lectures, will contribute to the course.
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Abstract
The old days of practical classes without resources, long-hour lectures and end of term exams seem to be now
replaced by Computer-assisted assessment (CAA) work, long-distance workshops and new methods to provide
students with broader teaching and learning skills. In our group due to the competition between universities, the
shortfall of students and the increasing workload on academics/researchers, we decided to implement new
teaching outcomes. In the last three years I have developed a new self and peer-assessment (supported by our
national Higher Education agencies such as the HEFCE or LTSN Biosciences) for our parasitology students to
give them a better sense of ownership, critical assertion and to progressively expose them to a more professional
environment and a less cocooning academic structure. This paper will review the advantages and problems
encountered to implement such scheme and what are the student strategies (if any!) to get highest marks. Other
good practices for teaching parasitology through computer-based techniques will be also highlighted.

Keywords: Parasitology, teaching, peer assessment, self-assessment

public relation officer, sponsor officer, technical engineer,
advertising officer. Each student will belong to a group
of 3-4 students and will prepare an oral talk for the
conference but they will work also as a class to agree on
the conference format, find sponsors, and most
importantly attract two guest speakers. The students will
organise the conference as they wish.

Marking
On the day of the conference, the public will return two
marks. Each student will receive a mark for his/her group
presentation and one mark as a class for the conference
organisation. During the debriefing session (usually a few
days after the conference) with the module leader, the
students will modulate the marks. A final third level of
mark modification will be applied by the module leader
if targets were reached or not by the students.

If the students cannot reach a consensus about the marking
or if one of them appeals to the module leader, then a
meeting is called to get a consensual decision. However,
in the last three years it did not happen showing a good
assertiveness from the students when they are confronted
to peer and self-assessment.

Results-Discussion

Matters Arising

- Student groups behave differently, some want more
academic presence, some do not.

- Self-assessment is the most difficult aspect of the
evaluation process for the students and in
contradiction with previous publication (Bostock,

Introduction
Within the B.Sc Animal Science Degree Programme at
the University of Newcastle I was teaching parasitology
for year 2 and 3 students with a similar module format
(written exam at the end of the module for instance). The
need to give our students broader and more challenging
teaching and learning skills (overlapping the scientific
discipline) was not only obvious but also necessary to
respond to the expectations of potential graduates’
employers. Considering that almost all our graduate
students would not continue a career in parasitology; the
inadequacy between the former module structure and
professional requirements was a driving force.
Furthermore peer and self-assessment studies showed that
students perform better when evaluated by their own peers
compared to traditional markings systems done by
academics.

Diversifying students’ assessment is important for the
students to become self-learners and acquire life-long
learning skills (Race, 2001; Gunn and Pitt, 2003;
Sparagano, 2004).

Methodology

Organisation
Final year students starting in September are following
some parasitology lectures to get a minimum knowledge
of the discipline (as it is not compulsory for them to follow
parasitology at year 2 to take this 3rd-year conference
module). At the same time during semester 1 the students
are organising their conference committee, electing a
president, vice-president, treasurer, secretary and the key
positions that the students consider important such as
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2000) the students found easier to judge others than
themselves. The top students (according to their
peers) are always downgrading themselves and the
weakest students are very often in denial returning
better marks for themselves than what the others are
doing. The three key positions of President, Vice-
president and Conference Secretary have always
been upgraded by the student group in the last three
years.

Peer assessment brings a higher degree of reliability, as
the students are mainly working independently during
the conference organisation, away from the module leader,
so the peer assessment prevents some problem related to
single assessor (Race, 2001).

The conference participants are coming from different
scientific backgrounds and return different marks.
Relatives of the students are over generous and not always
following The University marking system.

Students’ Reactions
The students are going through different phases:
suspicious at the beginning of the module, stressed out
middle way when almost nothing is organised, very tensed
a few days before the conference and relieved and proud
of their achievement after the conference. The majority
of the students recognise that it is hard work to organise
and run a conference but they consider that for their long-
term skills and employability it was worthwhile.  Not
knowing the other students coming from different degree
programmes in itself puts the students in a professional
environment when they have to work with unrelated
colleagues.

Focusing on new employability issues, developing a
sustainable network with non-academic professionals and
assisting and evaluating the students will be my next
objective.

Support  Materials
Questionnaires given during the conference are very
enthusiastic but once again you need to know if it is
coming from the students’ relatives or independent
sources. The students’ comments at the end of the module
are positive but the high level of workload is a major
drawback for them. Questionnaires were given to first
and second year students asking them how they would
organise a conference if they had to. Answers showed
that during the first two years the students still do not
have clear ideas about what a conference organisation
means. Students from the first two-year cohort focused
mainly on catering and technical aspects and very little
on the scientific aspects and with no particular aspirations
for their role within the conference organisation.
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Abstract
An observation that newly qualified veterinary graduates lacked specialized skills, and knowledge to work with
communities at the grass roots resulted in this study, which sought for gaps in the training curriculum. Farmers,
district officials and politicians unanimously recommended a program to change attitudes of veterinary students
and enhance their practical skills for more effective service delivery. District administrators and politicians
noted that veterinary graduates lacked basic socio – administrative skills to work and relate with superiors and
local communities, while farmers complained that veterinary graduates lacked conceptual and practical
appreciation of farmer environment and farming circumstances. Field veterinary service providers cited political
interference, poor facilitation, and inadequate understanding of the privatization policy as key factors hindering
their work. A skill enhancement and attitudinal change program currently being implemented has shown positive
changes but also many challenges.

Keywords:  Attitudinal change, skill enhancement, veterinarians

Results
The table below gives information related to attitude and
skill related problems as identified by various stakeholder
groups.

Changes in the Curriculum
After wide stakeholder consultations, and critical analysis
of some of the suggestions given in Table 1, the veterinary
curriculum at Faculty of Veterinary Medicine, Makerere
University has been changed over years. The course was
changed from term to semester system with changes in
contact hours as shown in  Figure 1. New courses aimed
at making the new veterinary graduate more suitable for
service delivery at district level and in a privatized mode
were introduced.

Attitude to Veterinary course by Undergraduate
When a questionnaire was carried out after the curriculum
changes to evaluate the students’ attitude and perception
to the course, only 186 students responded out of the total
survey (211) of Academic Year 2003/04. Of the
respondents, it was noted that only 5% (BVM V), 6%
(BVM 2), 13% (BVM 3), 11% (BVM IV) and 9% (BVM
1) had applied to join the veterinary course as their first
choice. The rest were admitted to the course on second
and third choice of application while a total of 26% were
admitted on 4th choice or none at all.  While 14 students
expressed the fact that they would leave the veterinary
school if they got a ‘better’ opportunity, 46% admitted to
the fact that they are still yet to appreciate the course
even if they are in the veterinary school while 54% have
ended up appreciating the course in spite of not having
selected the course as their first choice. When asked why

Introduction
The Government of Uganda (GoU) embarked on macro-
economic policies of liberalization, privatization,
deregulation, democratization and decentralization.  In a
study to identify demand for human resources at the
districts, graduates from Makerere University were found
to lack the skills, knowledge and attitudes to work at
district level and implement the decentralization program
with respect to both managerial and service delivery
(Makerere University Capacity Building Program for
Decentralization, 2001). In response, the Faculty of
Veterinary Medicine recognized the need to change the
curriculum, and the way of teaching to make the students
responsive to farmers’ and clients needs.

Methodology
The Faculty of Veterinary Medicine and their stakeholders
identified needs and changes to be made in the veterinary
undergraduate curriculum. In addition a feasibility study,
which later culminated into a pilot study on change of
attitude and enhancement of skills, was carried out.
Participatory approaches including FGDs, SSI,
questionnaires, direct observations and person-to-person
consultations were used to obtain information from
farmers, local district administration officials, politicians,
community opinion leaders and field veterinarians.
Information gathered included their perception to the
attitude and attitude related problems hindering the
veterinary graduates from effectively performing at the
decentralized districts and suggested recommendations
for change. Part of the implementation of the changes in
the curriculum is the initiation of the ‘Veterinary Field
attachment program /Internship  program”.
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they were not happy, a diversity of answers were given
as ranked in Table 2.

Impact of farm attachment program on BVM V

students
Of the 46 students placed on farms, records showed that
79% had improved attitude towards veterinary studies,
68% improved interest in veterinary profession, 89% had
improved their skills, 62% appreciated farmer and
farming circumstances, 74% understood better the
problems facing veterinarians. However the program did
not have much impact (38%) on their attitude towards
working at the decentralized districts but gave them a
better understanding of situations in the districts.

Table 1: Stakeholders ranking in perception to veterinarians’ skills and attitude

Problem Farmers   Administrators Service Suggested
providers solution

Rank Rank Rank

Poor socio-attitudinal relations 7 1 5 Skills in sociology and
administration

Get rich –quickly attitude  6  9 Improve government policy
Attitude Inadequate  farm exposure  4  3  1 Train in rural communities

Poor work ethics  2  4 Communication and
veterinary ethics

 Poor conceptualization of farmer  1  2 Establish farm training
environment/circumstances program

Skills Inadequate practical exposure  3  5  7 Establish farm skills
training program

Veterinarians lack tools  5  8  3 Improve Government
policy on vets’ salaries

Others Farmers lack understanding of 7  2 Educate farmers on
the decentralization decentralization
Farmers lack understanding of 6 4 Educate farmers on their
privatization policy roles
Political Interference from 6 Educate the Administrators
administrators e.g. quarantines on the roles of Vets

Figure 1:  Changes in contact hrs/yr

Discussion
The Faculty of Veterinary Medicine, like many other
veterinary training schools, is facing the major challenges
highlighted above. Even when the number of hours of
practical have been increased to over 80% in the clinical
years, the students still believe that the veterinary course
is not friendly and they are worried of the job uncertainty.
Changes have seen the veterinary curriculum embracing
non-traditional courses like sociology, gender,
communications skills which are relevant for the job
market. Currently there are 76 courses which are all core
courses and therefore examinable giving rise to many
examinations over a long period of time.
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Table 2: Reasons of students for being unhappy in the BVM program

Question probed Reasons- students unhappy Reasons - student quitting

Frequence Ranking Frequence Ranking

1. Course very hard and overloaded 35% 1 31% 1
2. Duration of the course very long 17% 2
3. There’s job uncertainity (future) 14% 3 27% 2
4. Examination procedures unfriendly 12% 4
5. Poor teaching approaches 10% 5 22% 3
6. Staff/student relationship very poor 5% 6 6% 5
7. Course demands high, no social life 4% 7 2% 6
8. Lack of career guidance at faculty 1% 8
9. Course not my first choice 0.50% 9 12% 3
10.Others 1%

Key challenging questions on the veterinary curriculum
and students’ attitude and skills are: how often will the
curriculum be revised, to what extent must we integrate
the BVM course with non-traditional courses, what

examination approach is acceptable without
compromising standards and how can we influence
government and private sector policies on veterinary job
opportunities
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Responding to Market Needs in Southeast Asia:  The 1st Joint MSc Course
in Veterinary Public Health (VPH) Between the Freie Universitaet Berlin

and  the Chiang Mai University in Thailand
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Abstract
Within the international framework of standards and regulations as laid out by OIE and WTO (with its SPS
agreement), human capacity building in the field of veterinary public health in the Southeast Asian region is in
increasing demand. In order to address these issues the 1st MSc-VPH Course has been launched in October
2003 by the partner universities Chiang Mai University (CMU) in Thailand and the Freie Universität Berlin
(FUB); the University of Veterinary Medicine, Vienna / Austria with its Institute of Meat Hygiene, Meat
Technology and Food Science being the third and junior partner within the EU ASIA LINK Programme which
provides substantial financial co-funding. The 24-month MSc Course is implemented as a Joint Degree (“Dual
Award”) Programme, with 14 young veterinarians from Asia. Course programme and structure are presented;

experiences with the implementation of the curriculum and the study concepts are reported.

Keywords: Joint MSc course, market needs, Veterinary Public Health, curriculum

The Joint MSc Course in Veterinary Public
Health (MSc VPH)
The Joint MSc VPH course is laid out as a 24 months
“sandwich-programme” leading to the dual academic
degree of both German and Thai partner universities (Joint
MSc VPH of FUB and CMU“). 14 young veterinarians
from Thailand (5), Vietnam (3), Cambodia (2), Laos (1),
Nepal (2) and India (1) were admitted to the 1st course.

In designing a most appropriate and demand-oriented
“classroom and field research” programme it was decided
to emphasise particularly on the areas of food safety,
zoonosis control and risk analysis and, thus, linking
European and Southeast Asian resources and capacities
in the most beneficial way. Consequently, the 1st Joint
MSc Course in Veterinary Public Health (MSc VPH) is
implemented in Chiang Mai, Berlin, Vienna and the
respective home countries of the participants according
to Fig. 1.

The MSc VPH course curriculum focuses in Part A on
classroom and bench work modules involving European
and Southeast Asian regional personal resources and
capacities. Part B in the second year encompasses the
MSc thesis comprising of preparatory project work, field
investigations in the home country of the participant with
accompanying workshops at CMU and in the region. An
overview of the curriculum is given in Table 1.
Table 1: Curriculum overview of 1st MSc Course in VPH, 2003

Introduction
The needs to further control zoonoses and improve food
safety in the Southeast Asia Region is increasingly
recognised by international organisations, such as the
World Animal Health Organisation (OIE) in general and
the Animal Production and Health Commission for Asia
and the Pacific (APHCA) in particular. Veterinary Public
Health (VPH) is given a position of central importance in
world-wide trade of livestock and livestock products, as
acknowledged in international and compulsory standards
and regulations, summarized under the SPS Agreement of
the World Trade Organisation (WTO). To increase
consumer protection through wholesome and safe food
of animal origin and, eventually less foodborne illness
and fatalities in human, sufficient human resource capacity
in the field of VPH has to be built up through the delivery
of pertinent, sustainable and region-based postgraduate
education to professionals.

In order to address these issues the 1st MSc-VPH Course
has been launched in October 2003 by the partner
universities Chiang Mai University (CMU) in Thailand
and the Freie Universität Berlin (FUB); the University of
Veterinary Medicine, Vienna / Austria with its Institute of
Meat Hygiene, Meat Technology and Food Science being
the third and junior partner within the EU ASIA LINK
Programme which provides substantial financial co-
funding.
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- 2005

Year 1

ECTS* Remarks
Credits

Introduction Modules Concepts and Methods of Epidemiology 3 Organised and managed by RC
Intro. to Publ. Hlth & Vet. Publ.ic Health 2 VPH at CMU
Zoonoses 2
Sanitary and Phytosanitary Requirements 2
Data Processing and Computing 2 Involvement also of other
Food Technology (elective) faculties of CMU, and other Thai
Environmental Health (elective) Veterinary Faculties

Advanced Modules Risk analysis 5 At FUB leading involvement of
Microbiological Food Safety 4 Institute of Meat Hygiene and
Food Chain Approach 4 Meat Technology, Institute of
Veterinary Public Health Systems Approach 5 Food Hygiene, and Department
Laboratory Diagnosis 5 for International Animal Health
Laboratory practical 5 At UVMV Vienna
Project Planning & Management (elective) 2
Animal Health Economics (elective)

Region-Spec. Modules Research Methodology & Scientific Writing 3 Involving also regional personal
Disease Surveillance & Information Services 4 resources and capacities from
VPH: Regulatory Tasks 4 governmental and international
VPH: Structure and Legislation 4 organisations
Regulations, Rules &Requirements for Importing 4
Food into EU (elect.)

Regional Programmes for VPH (elec.)

Examination A Joint examination committee

Year 2

Master-Thesis Project Work (Project Proposal) 10 Joint thesis supervision &
Study Design Workshop 10 guidance of FUB, CMU, UVMV
Data Analysis Workshop 10 Field work in participant’s home

countries
Master Thesis 25 Joint assessment
Oral Defence 5 and examination

Total ECTS credit points 120

*European Credit Transfer and Accumulation System

Fig. 1: Implementation structure and venues of the 1st Joint MSc VPH, 2003 – 2005
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Discussion and Conclusions
During the first course year, presently still under
implementation, the feedback from participants and
academic resource persons from the partner universities
- - both as result of formal and informal evaluations - - so
far is positive and constructive. The most important issues
identified refer to the harmonisation of module contents
to minimise overlaps and duplications. However, the
experiences gained will add to further improvement of
the 2nd MSc VPH Course to start in October 2005.

The now fully established “Regional Center for Veterinary
Public Health (RC-VPH)” at the Chiang Mai University
in Thailand, already the managing body of the joint
programme, aims at the development of further innovative
and complementary training formats for the Southeast
Asian region. Thus, contacts to stakeholders and
collaborators such as APHCA, the livestock and livestock
processing industry, as well as veterinary and public health
services in the region are intensified.

At the Faculty of Veterinary Medicine of the Freie
Universitaet Berlin the successful accomplishment of the

MSc Programme in Veterinary Public Health in a joint
European-Asian endeavour is to be the cornerstone of
the “International Graduate School for Veterinary Public
Health” presently under establishment; the expansion
from the MSc level to a led PhD programme under the
Graduate School programme is expected to be achieved
latest by 2007, with first graduation in 2010.

Thus, the partner universities are convinced that through
such further institutionalisation of postgraduate education
at either side, the long-term sustainability of the MSc VPH
Course will be secured.
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The Association of Asian Veterinary Schools:
Making a Difference in Veterinary Education
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Abstract
The Association of Asian Veterinary School (AAVS) is a ‘new’ association, which was formed to enhance the
advancement of veterinary education and research in Asia. It can be used by member and non-member institutions
as a platform to start collaboration in education and research in veterinary medicine in Asia. Through the
Executive Committee and the three sub-committees, activities associated with education and research can be
initiated. Like many other associations, inactivity of AAVS may arise due to lack of recognition, financial
support and commitment from members.

Keywords: Association, Asia Veterinary Schools, veterinary education

Framework of AAVS
The main objective of AAVS is the advancement of
education and research in veterinary medicine in Asia. It
is exclusively educational and scientific, focussed on the
collaborative works in education and research among
member institutions.

To achieve the objective of AAVS, an executive
committee was formed. The committee is assisted by three
sub-committees, formed to coordinate activities in three
main areas, which were agreed-upon as the basis for the
framework of AAVS.

Executive Committee
The Association is steered by an Executive Committee,
which comprises of 7 members with a secretariat at the
University of Tokyo, Japan. Its main function is to
coordinate the general direction of the Association.
Currently, this committee is concentrating on:

1. setting a standard in veterinary education in Asia
2. encouraging member institutes to become research-

oriented university

Academic Committee
The Academic Committee handles matters associated
with undergraduate curriculum, training and mobilisation
of personnel, particularly staff and undergraduate
students. The committee is currently embarks on:
1. undergraduate practical training in member countries
2. staff exchange programme
3. the possibility of credit transfer between member

institutions

These activities enable undergraduate students to get
wider undergraduate training.

Introduction
On 27th July 1978, a group of 7 deans from the Southeast
Asian veterinary schools met at Universiti Pertanian
Malaysia (now known as Universiti Putra Malaysia,
UPM) to discuss common problems and matters of
common interest. There were two deans from Thailand,
three from Indonesia and one each from the Philippines
and Malaysia. The group was subsequently formalised
and was known as ‘Council of ASEAN Veterinary Deans’
with membership of the Council restricted to the deans
of veterinary school in the ASEAN countries. In the next
meeting, held on 19 August 1986, the Council was re-
established as ‘the Association of ASEAN Veterinary
Schools (AAVS)’. However, financial restrictions made
the AAVS less active.

In 2001, a meeting was held in South Korea and was
attended by deans and representatives from 10 Asian
veterinary schools. The meeting agreed, in principal, to
form the ‘Association of Asian Veterinary Schools’. The
subsequent meeting in March 2002 in Japan agreed on
the need of a by-law and the scope of activities and
membership while the meeting in Malaysia in 2003
adopted the AAVS by-law and framework of AAVS.

Scope and Legal Establishment of AAVS
The word ‘Asian’ in AAVS includes countries in the Far-
East and the Southeast Asia. These include Cambodia,
China, Indonesia, Japan, Malaysia, Myanmar, Philippines,
South Korea, Taiwan, Thailand and Vietnam. Following
the registration of AAVS in Japan in June 2003, AAVS
was legally established with current membership of 12
veterinary schools in Asia; 2 each from Indonesia and
Thailand, and 1 each from China, Japan, Malaysia,
Myanmar, Philippines, South Korea, Taiwan and Vietnam.
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Research Committee
The Research Committee handles matters associated with
research collaboration between member schools. This
includes research interest between staff of member school,
postgraduate student of member school and AAVS award
selection. The Association foresees a vast opportunity in
this area, which opens up wider research activities and
postgraduate education for each member school. Among
the activities organised by this committee include:
1. common research projects, which will be discussed

in the 2004 AAVS meeting
2. postgraduate sandwich programme
3. establishment of The Asian Veterinary Medicine

Expert Directory
4. organising symposium and selection of AAVS award

winners

Administrative Committee
The Administrative Committee acts as secretariat and
handle matters associated with membership and finance.
It is located with the President and will move with a
change of the house.

Problems and Obstacles

Official Recognition
The AAVS, like any other associations, is un-official and
voluntary in nature. This, in general, make the activities
organised by the Association secondary to the official
functions leading to less support, particularly financial
support. However, realising the objective of AAVS is
enhancement in education, which is strongly in-line with
the major function of the school, serious attention and

financial support can be considered by each school
member. Approval of the university’s administrator may
enhance recognition of AAVS.

Financial Support
Realising the disastrous effects of financial difficulties
on survivality of the Association of ASEAN Veterinary
School (AAVS) in 1988, financial support for the current
AAVS activity is deemed extremely important. There are
three methods by which financial standing of AAVS can
be strengthened:
1. support from financial bodies such as the Asian

Development Bank (ADB), Southeast Asia Regional
Centre for Agriculture (SEARCA) and private
companies

2. yearly contribution by the member institutions to
AAVS to carry out activities and meetings

3. yearly financial commitment by the dean of each
member school toward AAVS activity that will be
participated by members of the school

Commitment by the Members
Considering all problems, commitment toward AAVS is
the major factor that contributes to the achievement of
the objective of the Association. This includes
commitment by:

1. the members of the AAVS committees toward
strengthening the AAVS

2. the member school toward financial stability of
AAVS

3. the members of each school toward the activity of
AAVS
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Introduction
Quality assurance (QA) comprises all planned and
systematic actions necessary to provide adequate
confidence that quality is being maintained and enhanced
and the products and services meet the specified quality
standards.  In veterinary education, QA, is translated to
mean the system, resources and information devoted to
maintaining and improving the quality and standards of
teaching, scholarship as well as student’s learning
experience. Appreciating the significance of establishing
QA the Faculty of Veterinary Medicine, Universiti Putra
Malaysia embarked in 1999 on a conscious journey with
proper strategic and tactical plans towards certification
of all its core business processes through the Malaysian
Standard (MS) ISO 9001 Quality Management System
(QMS).This was successfully achieved in 7 July 2000
when  SIRIM QAS Sdn. Bhd awarded the Faculty with
the MS ISO 9001: 1994 certification. The scope of the
registration reads “Provision of Education (Undergraduate
& Postgraduate), Research, Veterinary Hospital,
Consultancy, Continuing Education and Support
Services”.  The award of the certificate was auspiciously
done by the then Prime Minister of Malaysia Dr Mahathir
Mohamed.  With the certification, QMS in the Faculty
was thus established.

This paper describes the journey in some details toward
maintenance and continual improvement of QMS with
emphasis on teaching and learning in the Doctor of
Veterinary Medicine (DVM) program.

The Journey Towards ISO Certification
In May 1999, the Corporate Planning Unit of Universiti
Putra Malaysia approached the Dean of the Faculty to

Establishment of Quality Assurance in Veterinary Education:
  the Malaysian Experience

SHEIKH-OMAR, A.R., C.T.N.I FATIMAH  AND A.A.  SALEHA

Faculty of Veterinary Medicine, University Putra Malaysia,

43400 UPM Serdang, Selangor Malaysia

Abstract
The Faculty of Veterinary Medicine, Universiti Putra Malaysia embarked on a journey in 1999 to have all its
core business processes certified through the Malaysian Standard (MS) ISO 9001 Quality Management System.
The core processes comprised the undergraduate and postgraduate teaching, research, veterinary hospital,
consultancy, continuing education and support services. This was a serious attempt by the Faculty to put in place
quality assurance especially in the offering of the Doctor of Veterinary Medicine (DVM) programme. The
Faculty was successful in the attempt and was subsequently awarded by   SIRIM QAS Sdn. Bhd with the MS
ISO 9001: 1994 certificate in July 2000 and with MS ISO 9001: 2000 in July 2003. This paper describes in some
details the journey towards the certification and what is to follow in expediting the evolution of a quality culture
in the Faculty as stipulated explicitly in its Quality Policy.

Keywords: Quality assurance, Veterinary education, Malaysian experience

discuss for the Faculty to go for Malaysian Standard (MS)
ISO 9001 Quality Management System (QMS)
certification in teaching and learning.  A consultant was
provided to assist the Faculty.  The Dean appointed a
Management Representative (MR) as required by the
Standard to coordinate all activities related to the
establishment, implementation and maintenance of the
QMS in an organization.

The Faculty then went through five phases on establishing
and implementing the MS ISO 9001  QMS,   namely   1)
understanding  and  planning  QMS,   2) QMS d
ocumentation, 3) adequacy audit, 4)QMS
implementation, and 5) compliance audit.

The Faculty developed and documented a Quality Policy
following closely to that of the University. It reads “We,

the staff of the Faculty of Veterinary Medicine, are

committed towards excellence through the inculcation of

quality culture in teaching, research and professional

services to fulfill the satisfaction of clients as well as to

improve continually”

The Vision, Mission statements and the Goals of the
Faculty were reviewed and documented. Eight core
business processes were identified (Table 1).

Several task force were set up according to the processes
and each was led by the Dean and a Deputy Dean.  The
teams went through several trainings on QMS, in
particular on the understanding of the standard
requirements and documentation writing. The
documentation comprised 1) a quality manual; 2) QMS
procedures, standard operating



62

procedures (SOPs); 3) supporting documents, such as
guidelines, work instructions; 4) operating manuals,
reference documents; and 5) files, records, log books,
minutes of meetings, reports and filled forms.

The Faculty came up with 126 procedures and 1 work
instruction and several supporting documents.  Strategic
and action plans for five years from 1999 to 2004 were
drawn. On completion of the documentation in September
1999, the Faculty successfully underwent the Adequacy
Audit and officially declared the implementation of the
QMS.  Filing system was subsequently restructured.

Numerous trainings were held for the staff to ensure they
subscribed to QMS and complied with the procedures.
Internal quality audit (IA) to monitor the system and a
management review meeting (MRM) to measure the
Faculty’s performance were held.  In June 2000 the
Faculty successfully underwent the Complianc e Audit.
Corrective actions were taken to rectify the minor non-
conformances. The Faculty successfully underwent
annual Surveillance Audits in June 2001 and August 2002
to ensure that the QMS was maintained.

With the new version of the MS ISO 9001: 2000, the
Faculty was required to upgrade to the new requirements.
The Faculty went through trainings on the understanding
of the new requirements of the Standard and revised the
existing procedures and other documents.  The core
business processes remained eight, the 126 procedures
were reorganised from 126 to 31 procedures and 87 SOPs.
(Table 1) In late May 2003, the Faculty successfully
underwent a Reassessment and Upgrade Audit and was
subsequently awarded the new MS ISO 9001: 2000
certification in early July 2003.

Core Business Process

Management
Administrative and
   support services
Undergraduate teaching
Postgraduate teaching
Research
University Veterinary
   Hospital
Continuing education
Consultancy
TOTAL

Procedures

8
3

10
6
1
1

1
1

31

Procedures

8
14

35
17
11
23

13
5

126

SOPs

2
15

21
9
9

19

9
4

      87

MS ISO: 1994 MS ISO: 2000

Table1: The number of procedures and SPOs according
to the core business process

Teaching and Learning Process
The teaching and learning process (TLP) for the
undergraduate DVM program consists of all major
activities related to teaching and learning, from setting
up of curriculum to student intake, from delivery of
lectures to students sitting for final examinations and
finally graduating.  There are 10 procedures and 21 SOPs
in TLP and these are as follows:

The procedures on teaching and learning process are as
follows:

1. Development and evaluation of a new program
2. Development and evaluation of a new course
3. Review of curriculum
4. Intake of new students
5. Special promotion for students (from a diploma

program)
6. Registration of new students
7. Registration of courses
8. Teaching of courses
9. Evaluation of Learning Performance
10. Evaluation of Teaching

SOPs on teaching and learning process are as follows:

1. Exemption of courses
2. Appointment of course coordinators
3. Preparation of time table for lectures and practicals
4. Preparation and circulation of course schedule and

the giving of code for teaching materials
5. Teaching of courses and/or practicals
6. Practical training
7. Handling of project and seminar for final year

students
8. Preparation of questions for final examination
9. Handling of final examination
10. Preparation of final examination results
11. Review of courses grades
12. Evaluation of students’ performance using statistical

analysis
13. Handling of comprehensive examination
14. Moderation of courses’ marks
15. Handling of appeal by students who failed and were

terminated
16. Handling of problematic and potential problematic

students
17. Handling of students’ complaints
18. Awarding of Faculty’s prizes
19. Preparation of Faculty Guide book
20. Preparation of time table for final examination
21. Security in printing, packaging and storage of final

examination questions

The Faculty provides a similar emphasis on QA in the
offering of its postgraduate programmes (PhD, MVSc,
MS and MVM) which are run and monitored through 6
procedures and 9 SOPs.
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Philosophy of DVM Programme
Establishing and monitoring the standards for veterinary
education is considered a key responsibility of the Fac-
ulty. The Standards defines the competences that need to
be met by the new veterinary graduate, and specifies the
requirements for veterinary degree courses to be approved
for registration purposes. The Faculty was consciously
aware of this all the time. As a result the philosophy of
the DVM program was reviewed and it now reads “The

program provides education and training to an interested

student so that he/she on graduation will have the right

knowledge, the right skills and the right attitudes enabling

him/her to contribute to nation building, wealth creation

and improvement of quality of life through  the diagno-

sis, treatment and prevention of animal and fish diseases,

livestock production, animal welfare as well as human

and ecosystem health”.

The Faculty also deliberated and agreed on the definition
and meaning of the right knowledge, the right skills and
the right attitudes the new veterinary graduate should
possess, and these are as follows:

The right knowledge is defined “a total body of knowledge
in all fields of veterinary medicine, biomedical sciences
and animal production enabling the graduate to begin his/
her career with confidence and autonomy”.

The right skills (day-one skills) are divided into
professional skills, knowledge skills, thinking skills,
personal skills, and business skills. These are defined
as follows:

Professional skills

• capable of animal handling and examination,
• able to use diagnostic aids
• able to perform treatment and surgical procedures
• able to perform disease investigation in animal

populations

Knowledge skills

• ability to apply theory to practice

Thinking skills

• able to exercise critical judgment

• capable of rigorous and independent thinking

• able to account for his/her decisions

• is a realistic self evaluator

• able to adopt a problem solving approach

Personal skills

• capable and committed to life long learning

• able to plan and achieve goals in both personal
and professional spheres

• able to work with others

• able to communicate effectively both orally and
written

• able to use information technology (IT) in prob-
lem solving as well for professional and profes-
sional development

• able to communicate with impact face to face
including listening, conversing, establishing
rapport, resolving conflict, and accommodating
differences.

Business skills

• able to prepare business plan

• able to manage a practice

The right attitudes

• honest

• caring

• tolerance,

• integrity

• sense of responsibility,

• team player,

• commitment to self improvement

• God fearing

The Way Forward
The Faculty has adopted several strategies as the way
forward in its QA quest to coincide with the quality
assurance for higher education in Public Universities
assessment that is being implemented in Malaysia. These
include:
• To provide world standard facilities for TLP. This

will be provided for in the new Veterinary Complex
costing RM55 million to be completed in 2006. The
complex will also house the University Veterinary
Hospital

• To include objective and learning outcome
statements in the new curriculum of the DVM
programme to make it more relevant to current
global scenario.  Identifying outcome is an effective
way to review curriculum and content, design
appropriate assessment, and facilitate instructional
shift from teaching to learning.  The objectives and
learning outcomes will be stated in performance
terms, observable, criterion-based and measurable
that demonstrate competency. It should encourage
students to be more responsible for their own
learning when they know what they are expected to
do and what standard they are expected to achieve.

• To assist the Malaysian Veterinary Council in its
initiative towards accreditation of the DVM to
externally monitor the quality of the programme.
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• To recruit more high caliber lecturers in satisfying
the staff: student ratio of 1:4 from 1:7 as it is no now

• To enhance the systematic training of lecturers to be
better teachers and students better learners.

• To enhance innovations in teaching methods such as
the problem-based learning

• To enhance the Continuous Professional Programmes
in satisfying the increase need of the graduates, old
and new.

• To enhance strategic alliances with the industry and
government agencies in providing quality clinical,
laboratory and farm off campus training experience.

Conclusion
The Faculty believes in its ability to continue this journey
of evolution into a world class faculty with an even greater
momentum in the near future. The impetus and the starting

point for this journey was indeed the bold decision to go
for certification of all its core business processes through
the Malaysian Standard (MS) ISO 9001 QMS in 1999.
The QA Unit of the Faculty is getting stronger and more
visible. A quality culture as stipulated explicitly in the
Quality Policy is indeed rapidly taking root. Of course it
is a never ending journey towards excellence.
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Recent Development and Issues in the Global Markets for Animal Products
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Abstract
The concern for food safety, prevention of zoonotic diseases, and fair trading are issues  influencing decisions
in the global markets for animal products. While the relevant trade rules  such as the WTO Agreement on
Agiculture and the WTO Agreement on Sanitary and Phytosanitary Measures are in place, discussions are still
on-going regarding the practical implementation  and provisions in the agreements. The issues  of particular
concern  to animal health and animal production personnel are those related to managing the WTO Agreement
on Sanitary and Phytosanitary Measures. Animal health and animal production personnel involved wih food
agriculture would need to be conversant and competent in areas of food safety particularly in terms of residues,
zoonotic diseases, highly contagious animal diseases, production system etc.. Products for the global trade
would usually  require veterinary certification attesting the safety of the products.  Such endorsement would
require an efficient and effective veterinary delivery system to be in place covering the whole value chain ie
from farm to table. The Department of Veterinary Services Malaysia address this need through implementing
the Livestock Farm Certification System at the farm level, and the Veterinary Health Mark scheme at the
processsing level.

Keywords: Development and issues, globe markets, animal products
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Development of Animal Health and Production in Timor-Leste
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Abstract
The animal health and production infrastructure was totally destroyed in September 1999.  A system consistent
with the government’s limited resources is being developed including a privatised delivery system of Animal
Health Services at the village level.  Vaccination programs have been put in place.  A quarantine service has
been established.  Formalised agreements for export need to be developed.  Physical and human resources
require development.  The major disease problems are Classical Swine Fever, Septicaemia Epizootica and
Newcastle Disease.

Keywords: Infrastructure, privatised, quarantine, development

education.  The ability to deliver animal health services
at the village level was severely decreased.  From having
several staff in each village, the government can now only
afford one District Livestock Officer per district.  There
are no veterinarians located in the districts.

Development
Since 1999 the United Nations Transitional
Administration in East Timor (UNTAET) with donor
support has conducted distribution programs for cattle
(1,400), buffalo (1,300) and chickens (100,000) to assist
in the restoration of the animal populations.  During this
time vaccination programs for Septicaemia Epizootica,
Classical Swine Fever and Newcastle Disease were
commenced and continue until now with donor support.

Privatised Animal Health Service
With the lack of ministry staff below the district level,
the government introduced the Village Livestock Worker
(VLW) program. This program consists of individuals
trained to deliver a privatised animal health and
production advisory service at the village level.  This
enables farmers to obtain services within an appropriate
time frame on a fee-for-service basis.  Such a program is
important to bring change from the Indonesian system
that depended upon the government supply to one where
the farmers have to stand alone in this newly independent
country.  The current economic situation of this new
country must still depend upon outside donors.  The VLW
program has been implemented with a grant from the Trust
Fund for East Timor (TFET) administered by the World
Bank.  Currently 190 persons have been trained, with a
projected total of 285 persons over the 4 years of this
program.

Outside of the government many local and international
NGOs operate within the agricultural sector.  These
include Caritas Australia, UNOPS and Deutsche
Gesellschaft f?r Technische Zusammenarbeit (GTZ
GmbH).  These organizations work in close cooperation

Introduction
Timor-Leste (East Timor), with a land area of
approximately 19,000 sq km, is divided into 13 districts,
including the enclave of Oecusse in the west.  The
population is approximately 800,000 people of which
80% live in villages dependent on farming.
Approximately 150,000 families have agricultural
animals.  Seasonal wet and dry seasons vary in length
and amount depending on the geography.  The north and
south littorals are separated by a steep mountain range,
with peaks to nearly 3,000m.

Timor-Leste is a country that is struggling with its
independence and development needs.  Agricultural
development is important for the economic development
of this new country.  Currently animals are considered
more important for village traditions than family nutrition
or income generation.  Cattle, buffalo pigs, goats, sheep
and poultry are the dominant animals.  Dogs and cats are
considered pets and also used for protection.  The
estimated animal populations are:  large ruminants:
250,000; small ruminants: 135,000; pigs; 375,000; and
village chickens: 650,000.

The Indonesian Administration established throughout the
country a system of well equipped animal health posts,
most with a veterinarian plus ancillary staff and supported
by a well resourced veterinary diagnostic laboratory in
Dili.  During the same era, the agriculture department
had approximately 4,000 staff extending down to the
village level.  There was a regulated export trade in cattle
to other Indonesian provinces and there were livestock
development schemes.  All this infrastructure of 23 animal
posts and the central office including the laboratory in
Dili was destroyed during the events of September 1999.
Since that time the aim has been to re-establish an animal
health and production support system consistent with the
requirements and needs of the country, keeping in mind
the budgetary constraints and other priorities for
government expenditure – principally human health and
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with the Livestock Division of the Ministry of Agriculture
Forestry and Fisheries (MAFF) mostly through the DLO
for the districts.

Veterinary Manpower
Timor-Leste has only 7 veterinarians, three in the
Livestock division, the Director of Quarantine, two
lecturers at the university and one a high school teacher.
There is no developed private veterinary practice.
Therefore a scholarship system will be necessary to enable
future students to become veterinarians.  We need to work
with universities outside the country to develop a course
in veterinary science within the national university to
provide for the future veterinary manpower needs of the
country.  However, at present there are no current plans
to offer scholarships for students to study veterinary
science outside Timor-Leste.

Quarantine Service
A Timor-Leste Quarantine Service (SQTL) has been
developed with support from the Australian Quarantine
and Inspection Service (AQIS), with its aim to protect
the animal and plant populations from the invasion of
exotic pests.  The opportunity for Veterinarians from
Timor-Leste to follow field work in Australia and also
attend the courses at the Australian Animal Health
Laboratory (AAHL), Geelong Victoria, has strengthened
the abilities of the limited veterinary force.

Future Development
There is a need within Timor-Leste to achieve the delivery
of a basic animal health service to the livestock owners
who live in the villages.  Such a service must be based
upon business principles with the owners accepting that
they have to pay for any services and medicines.  A likely

affect from implementing such a system will be a change
from the traditional to an economic animal production
system.  A close relationship needs to be developed
between MAFF’s production and veterinary services, the
VLWs and farmers.  The Veterinary profession has a role
to play in the development of the VLWs including on-
going training plus the provision of suitable medicines
and supplies at a realistic price so that the cost of service
is affordable by the farmers.

A veterinary laboratory with adequate facilities and staff
well trained in laboratory techniques will reduce some
of our difficulties.  This will enable basic diagnostic tests
to be undertaken in-country to confirm some diagnoses.
We will still depend upon our neighbours and the various
World Reference Laboratories for more complex
laboratory support.

Future Education
Supportive linkages need to be forged with outside
veterinary associations and veterinary educational
institutions in order to develop the animal health and
production force within Timor-Leste.  Donor support will
be required to enable students and graduates to study
Veterinary Science and obtain Post Graduate Diplomas,
Masters or PhD degrees for ongoing capacity building.
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Abstract
Records kept and maintained by the Department of Animal Health and Production in the study area, annual
livestock census data, direct observations as well as structured interviews was utilized as the main source of
data to establish and evaluate communal cattle farmers perceptions and attitude to State Veterinary Services,
roles of livestock, the objectives of rearing cattle, management practices, productivity constraints and their
implications for improvement. The results established that communal cattle production is a deeply rooted
culture in Botswana where about 93% of the country’s 2.5 million cattle are reared under the traditional
communal farming system of grazing animals in vast areas of open land with minimum inputs.  Communal
cattle production system accounts for about 86% of the total beef export and contributes significantly to the
Botswana national Gross Domestic Product. The communal farmers keep cattle mainly as a source of meat
and wealth. The farmers keep mainly local breeds of cattle and their crosses with some big farmers having
few exotic breeds such as Brahman; Simmental to improve beef production. The productivity per animal per
hectare is however low mainly due to lack of proper grazing management systems. The study also revealed
that drought, shortage of drinking water, inadequate grazing pastures, diseases, inadequate marketing facilities
and shortage of veterinary surgeons services constitutes the main constraints to communal cattle production.
The paper also discusses the veterinary services delivery systems for communal cattle farmers in Botswana
and concludes that in order to improve the efficiency of the farmers, there is need for individual farmer
capacity building in areas such as efficient utilization of farm resource and management, increasing the
utilization of veterinary inputs and strengthening of the extension service delivery. It was established that the
efficiency of the communal cattle rearing in the country could be improved upon by increasing easy accessibility
to veterinary surgeons services coupled with improved marketing infrastructure and access to soft loans for
water development.

Keywords: Communal, cattle, production, veterinary, botswana.

Production System
Communal cattle production is based on farmers having
cattle posts on tribal land with arbitrary borders in which
cattle belonging different individuals graze on unenclosed
communal land with minimal management provided by
herdsmen. Watering points controls animal movement and
the provision of water is either by wells or boreholes
drilled by farmers which then gives them individual right
to the use of water. The communal farmers keep local
breeds of cattle and their crosses with minimal control
over practices such as breeding and weaning while
supplementary feeding and veterinary care and other
husbandry practices are rarely provided but a high
adoption rate for vaccination, tick, castration, dehorning
and branding while dry season provision of feed
supplements de-worming and request for veterinary
surgeons services has been observed to poorly adopted.

The performance indicators for the two production
systems are enumerated in Table I. Besides, the level of
management, other performance indicators in cattle
farming between the communal and commercial
production systems also differ significantly (Table I).
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Introduction
The dominant agricultural activity in Botswana both in
terms of income and employment generation is livestock
production primarily cattle rearing with over 60% of the
national herd of about 2.5 million owned by less than
10% of the farming households while the remaining 40%
of the households are without cattle (CSO, 2002). The
country is one of the few African countries where the
economy depends greatly on the livestock industry. The
contribution of the livestock industry to the national
economy is in the form of beef exports to the regional
and lucrative European markets and source of
employment for 35% of the rural population. Cattle
farming in Botswana are broadly classified into the
traditional or communal sector (86%) and the commercial
sector (14%). The communal sector accounts for about
90% of the farming households, about 86% of the total
beef production and nearly 93% of the total cattle
population in the country (CSO, 2002). This demonstrates
that the sector has the potential to play a central role in
raising the living standards of the poor. This paper gives
an update on the communal cattle production in the
Botswana.
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While cattle annual average offtake rate among
commercial ranches is estimated at 17 percent, the
communal subsector records an annual average offtake
rate of about eight percent. The low off-take rate in the
traditional communal sub-sector is partly attributable to
the objective of cattle ownership in the communal sub-
sector being mainly accumulation rather than turnover.

Communal grazing areas are diminishing due to
overgrazing and encroachment of settlements. Limited
watering points due to poor distribution of surface and
underground water sources countrywide are partly
responsible for the historical problem of communal land
overstocking in Botswana (Sweet, 1987). Overstocking
and overgrazing has been observed to be common in the
communal grazing lands this has in turn resulted in low
productivity/animal/hectare and per resource invested
(Abel, 1988). Low productivity in communally managed
cattle areas reduces the potential of the livestock industry
to improve the contribution of agriculture to the economy.
Range degradation, which characterized most of the
country¢s communal grazing lands, has necessitated the
introduction of communal fencing policy to transform
the traditional grazing areas into commercial enterprises.
It is currently estimated that about 25% of the range is
degraded (DAHP, 1990).  Fencing policy was meant to
encourage farmers to adopt cost effective and range
resource-efficient production system (Sweet. 1987).  The
government allows farmers to fence where possible to as
individuals, groups or communities to improve
productivity of the livestock sub-sector.  This policy
provides opportunity for development of range
improvement technologies, which can then be easily
adopted for the fenced area.  So far 587 ranches have
been demarcated and 600 others have been earmarked.
It is difficult to extend technologies such as correct
stocking rates and rotational grazing management in a
communally managed range.

Constraints to Cattle Production
Botswana is a dry country characterized by low and erratic
rainfall and there is very low soil moisture throughout
most of the year and this has limited livestock feed
availability. Botswana has over the years become so prone
to Natural and man-made disasters such as droughts and
uncontrolled veldt fire which militate against efforts to
improve livestock production.  The development of the
country’s water resource, which is currently under study,
is expected to enhance water conservation for irrigation
and livestock. In the last few years, the drought period
has had an adverse effect on the livelihood of the rural
poor communal farmers especially those holding smaller
herds (<40) that suffered heavy losses due to cattle
mortality as a result of starvation. The overall average
cattle mortality is normally about 12 percent during
favorable weather conditions.  However during the 2000/
2003 drought years, cattle mortality reached about 22
percent (DAHP, 1990).  Higher livestock losses were
experienced more by the communal sub-sector compared
to the commercial sub-sector mainly due to the former
being a low input and poorly managed system. The
continuous threat of transboundary diseases such as
CBPP, FMD and Trypanosomosis constitute a major
constraint to cattle productivity. Nutritional disorders due
to deficiencies (minerals, vitamins and imbalances),
together with incidents of plant poisoning which
characterizes drought periods cause widespread morbidity
and occasional mortalities in cattle e.g. about 2.8 million
cattle were reported to have died in Botswana during the
1982 – 1987 drought (DAHP, 1990).

Veterinary service delivery system in Botswana

The Veterinary service delivery in Botswana is based on
four principles: movement control, population immunity,
vector control and surveillance. For veterinary service
delivery, the country is divided into five regions each of
which is supervised by a Principal Veterinary Officer.  The
regions are sub-divided into a total of 20 veterinary
districts most of them run by Veterinarians. The districts
are further sub-divided into extension areas and, finally

Table 1: Some selected cattle production performance indicators in Botswana

Parameter Communal Commercial

Cattle population 86% 14%
Production system Extensive grazing High standard of Animal Health & Management skills
Productivity Low High
Calving rate 50% 60 - 70%
Adult mortality 12% 4.5%
Off-take rates 10% 17.5%
*Cold Dress Mass 200kg 220kg
Types of breeds Local breeds/crosses Improved breeds
Marketed Beef < Half of total marketed beef Large % of Marketed beef and marketed dairy products

Source: CSO, 2002. (*Botswana Meat Commission annual report 2001).
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crush which is a local manifestation of the veterinary
services and it acts as the contact point for farmers and
the veterinary extension staff that constitute the first-line
of defence against disease. Farmers can buy medicines
and equipment from Livestock Advisory Centres attached
to the District Veterinary Offices. Oxytetracycline and
Sulphadimidine are freely available; all other antibiotics
are obtainable only from pharmacies on prescription or
from veterinarians.
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Animal Health: A Breakpoint in Economic Development?

CARDOSO, L.A., A.M.ALMEIDA AND M. JOSÉ SILVA

CIISA, Instituto de Investigação Científica Tropical, Lisbon

FMV, Rua Prof. Cid dos Santos, 1300-477, Lisboa, Portugal

Abstract

The theme of the 15th AITVM conference, “Animal Health: A Breakpoint in Economic Development?” induced
the authors to contribute for an answer to this relevant question. A basic economic consequence of animal
health is the level of livestock production, which can be evaluated through the Livestock Production Indices/
capita, LPI (FAO). Economic development can be monitored by, among other indicators, the Human Development
Indices, HDI (UNDP). To access the interdependence in the evolution of these two parameters, their correlation
was studied within a period of 26 years  (1975-2001) in a number of countries including about 82% of world
population. Our results show that, within the studied cases, in Asia and in the poorest countries of Latin America,
livestock production seems to grow consistently with economic development. Our study shows that in Africa,
livestock production is not playing a relevant role in social and economic growth in most of the countries,
particularly concerning the less developed ones. Our results suggest that there might be a need of rural
development strategy review in these countries, sharply focusing target rural areas populations.

Keywords: livestock, development, strategies, policies

(PLI) is a parameter (FAO) describing the integrated value
of livestock production per inhabitant.  The Human
Development Index  (HDI) integrates the Life Expectancy
Index, the Education Index and the Internal National
Revenue, as described by the World Report on Human
Development UNDP. These two indicators provide us
with relevant information on respectively animal
production and economic development.

 To evaluate the interdependence of these two parameters,
their correlation was studied concerning a period of 26
years  (1975-2001) in a number of countries including
about 82% of world population. Our results show that in
high-income countries (HDI>0.8), PPI has a positive
correlation with LPI within the richest regions (fig 1). In
medium income countries (0.5<HDI <0.8) the correlation
trend between LPI and HDI is almost linear. As it is
shown, in Asia (Fig 4) and in the poorest countries of
Latin America (Fig 5) livestock production seems to grow
consistently with economic development. In the African
countries included in our work, particularly concerning
the less developed ones (Fig 6), results show that livestock
production is not playing a relevant role in social and
economic growth. The same applies to all the low income
(HDI< 0.5) countries included in the study.

No correlation was found between LPI and HDI in 48%
of the countries involved in the study.  The highest rank
of correlation absence was found in Africa (54% of the
35 analysed countries). In this continent 57% of the
correlations were negative, with particular incidence in
Sub-Saharan countries (against 14% of the Latin
American, Asian and European countries).

Introduction
The evaluation of animal health and livestock policies
concerning their relationship with rural development is a
major goal fully justifying the theme of the conference.
We would like to contribute for an answer to this relevant
question.

Development policy designing includes amongst other
components the definition of available funds, target
populations and competent strategies. Concerning funding
policies, we have previously referred (Cardoso and
Almeida, 2001) that the Public Assistance to Agriculture
(PAA) is following a highly irregular pattern regarding
in areas such as Southern African, with a coefficient of
variation varying from 53% to 142% within the last 20
years. We do not think that this irregularity in financial
fluxes is compatible with agriculture development. The
fact that Public Assistance for Development to that region
has decreased for 46% during the last decade did not help
to improve the situation.

Targeting the population aimed in development programs
is not a difficult job. The problem comes when the
development strategies are to be chosen. This is an issue
that we would like to highlight in this paper.

Materials and Methods
A basic aim of implementing animal health schemes is
the increase of livestock production.  It’s economic impact
and role can be evaluated, amongst other methods, by
analysing the interdependence of indicators reflecting the
evolution of animal production and economic
development. The Livestock Production Index/capita
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Pearson correlations between Human Development Index (HDI) and Livestock Production Index (LPI) during 26 years,
reporting to the actual HDI of the analysed countries

Figure 1

Figure 2 Figure 5

Figure 3 Figure 6

HDI HDI

HDI

Figure 4
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Discussion
The fact that livestock production is not positively
correlated with human development in many of the
poorest countries of Africa and the high level of
correlation absence between these two indicators, can
mean that something might be wrong concerning rural
development concepts. Various authors have addressed
the adoption development policies focussing livestock
production and poverty reduction. Some of them (Delgado
et al. 1999) strongly suggest the integration of small-scale
cattle owners with large livestock producers so as to
facilitate their access to credit and trade facilities.
According to those authors, this integration will also
contribute to decrease distortions concerning subsidy
policies that segregate non- commercial livestock
producers and provide the opportunity to include them
into dynamic development network. Research institutions,
such as ILRI have as strategic guide-lines to be
implemented up to 2010, themes such as: Supporting
policy-making and priority-setting for livestock research
and development; Enabling access to innovation;
Improving market access; Securing assets trough
biotechnology.

These rural development policies and research programs
are warmly welcome. They convey very clear principles
and suggest none-expensive and practical methodologies.

It is really up to local governments and funding
institutions to apply those policies and monitor results.
So far, in spite of the financial efforts, overall
achievements have been humble regarding the Sub-
Saharan countries. Most of this region development
indicators reveal that they are drifting apart from other
developing areas and from industrial countries.

The serious commitment of many of the political and
financing leaders in charge is still to be shown. This fact
will not inhibit development but it will delay it. We believe
that our task is to do our best to put into practise the
available scientific and technical instruments conceived
for development. This effort will plainly justify the
resources spent into research.
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Economics of Smallholder Commercial Poultry Production
in Sefwi -WIAWSO District
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Abstract
Smallholder commercial poultry production is an important economic activity in the agricultural sector in
Ghana. It provides farm income and employment for many households. Unlike, other animal species, small-
holder poultry can be owned and managed by all, without any gender discrimination.  Factors of production for
a smallholder commercial poultry farm are effectively and efficiently managed because of close personal in-
volvement, supervision, and monitoring, that enhances productivity.  Such factors include family labour, cost
of construction materials, drugs and feed. These factors are used cost-effectively at the smallholder poultry
farm level. Eggs are the main output of smallholder commercial poultry production. The demand for eggs in the
district is inelastic due to limited supply levels.  Ricerca and Cooperazione, an Italian non-governmental
organisation, uses the approach of smallholder commercial poultry production as a viable economic activity for
women groups to increase their family incomes in the Sewfi-Wiawso District.  The non-governmental organi-
zation provides poultry inputs, training in poultry management techniques and constant monitoring to some
women to raise 100 layers per beneficiary. This paper discusses the economics of smallholder commercial
poultry development as a source of income for household families in the Sewfi -Wiaso District of Ghana.

Keywords: Poultry, commercial, economics, smallholder, monitoring, gender

Introduction
Smallholder producers in both the food crops and
livestock sectors account for the bulk of agricultural
production in Ghana. Smallholder commercial poultry
production is an important aspect of economic activity
that provides income and employment in the agricultural
sector in Ghana.  The average holding capacity of
smallholder commercial poultry producers (SHCPP) is
100-500 birds as is case in Sefwi Wiaso District.  Indeed,
in Ghana, both livestock and crop farms are small-85
percent of farms are less than 2 hectares (USAID/Ghana
2002) and 91 percent of the poultry farmers have less
than 1,000 layer units (Survey in Sefwi Wiaso, 2004) as
in Table 1.  SHCPP could be used as thrust in poverty
alleviation as stated in the Ghana Poverty Reduction
Strategy (Ghana Poverty Reduction Strategy2002-2004,
Government of Ghana). Evidence from other developing
countries, especially Bangladesh, indicates that
smallholder poultry enterprises, having adequate
institutional support aimed at the poorest women and their
families have helped them take a step out of poverty
(Jensen, 2002). In this regards, the International Fund for
Agricultural Development (IFAD) has supported 12
projects in developing countries of Asia and Africa, which
had predominantly poultry -related activities, or projects
in which the poultry-related activities are minor or
represent one options of the credit schemes.  Considering
the importance of smallholder poultry development in
poverty reduction strategies, the Danish Network for
Smallholder Poultry Development organized two

workshops in Burkina Faso and Benin in 2002 and 2003
respectively.  The participants at these workshops
included practitioners implementing smallholder projects
in West Africa (Mali, Senegal, Togo, Benin, Ghana and
Nigeria). The veterinary technical officer providing
veterinary health care services to the beneficiaries of the
Ricerca and Cooperazione poultry project participated in
these workshops. The two workshops focused on
commercial strategies and training needs of smallholder
poultry producers, and how these affect the economic
sustainability of the smallholder poultry enterprises.
Ricers and Coopearzione (R&C), an Italian non-
governmental organization (NGO) has been working in
Ghana since 1987. Its main focus is on integrated rural
community development. R &C has implemented many
different agricultural, environmental, and social projects
in the Sefwi Wiaso and Ahanta West Districts all in the
Western Region Accra Metropolitan Area in the Greater
Accra Region, and Afram Plains District in the Eastern
Region.  In two of the districts (Sefwi Wiaso, and Afram
Plains), it projects had smallholder commercial poultry-
related activities.  These activities included supply of day-
old-chicks and veterinary inputs to beneficiaries,
strengthening of veterinary extension delivery and
technical training of beneficiaries in poultry health and
husbandry management techniques.  R & C also
supervised the construction of appropriate poultry houses
for beneficiaries.  In each case, beneficiaries received
animal health and husbandry management training before
they started the poultry enterprises.
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Role of Smallholder Commercial Poultry
Producers
Smallholder commercial poultry producers (SHCPP)
predominate in the poultry sector of the economy. Eggs
are the main products in smallholder commercial poultry
production because there is an inelastic demand for table
eggs.  Smallholder poultry producers, because of the
narrow window of marketing opportunities available
produce a limited quantity of broilers and cockerels for
meat.  Under the physical and social conditions that
prevail in the country, smallholder commercial poultry
farms have considerable scope for increasing egg
production.  The main emphasis at the moment is to
remove the primary constraints to productivity viz, the
provision of credit, the improvement of poultry
management techniques and poultry disease control.  The
role of smallholder commercial poultry producers to total
egg consumption has been underestimated. Therefore
there is a widespread and often erroneous view that small
farmers are not competitive (IFPRI, 2002). In layer
production units, the relationship between efficiency and
farm size depends on many factors.  It is important that
distortions currently embodied in access to credit to large
producers, infrastructure investments, supply of day-old
chicks, access to markets, nearness to input supply be
removed to allow smallholder commercial poultry
producers to compete on a level playing field with large
commercial poultry producers (LCPP).  The main
disadvantage of the smallholder producers is the economy
of scale. The advantages of the smallholder commercial
producers over the large commercial producers are
considered on the basis of their significant contributions
to the national economy.  SHCPP gives employment to
whole family members who are involved in the different
stages of production.  The Job Creation Programme under
the Decentralized Cooperation Project implemented by
Ricerca and Cooperazione in the Sefwi Wiaso District,
seven (7) job creation economic activities were supported.
SHCPP contributed 13 percent of total share of project
activities that created employment in the district (Table
1). Livestock- related activities (small ruminants and
smallholder poultry) had 45 percent of the total
employment created.  SHCPP operate other economic
activities that earn them income. Seventy-five percent of
the project beneficiaries engaged in petty trade, in addition
to keeping poultry.  In 1988 World Bank Mission Report
stated that poultry enterprises are owned by families of
salaried individuals for whom poultry is an additional
business.  Large commercial poultry farmers cannot
operate other businesses considering their scale of
operations. Other advantages of SHCPP are in the use of
the factors of production.  The returns to labor will be
high considering that there will be total commitment from
family members.  Feed resources and veterinary drugs
will be judiciously used because of personal supervision
and monitoring.

Table 1: Ricerca and Cooperazione Job Creation Programme
in Sefwi Wiaso District

Project Activity in Percent of Total
Job Creation Project Activity

Bakery 20 (32)
Small ruminants 20 (32)
Small holder commercial poultry 8 (13)
Bee-keeping 6 (9)
Mushroom farming 5 (8)
Vegetable growing 2 (3)
Snail rearing 2 (3)
Total number of beneficiaries 63(100)

Ricerca and Cooperazione, 2000

Credit to Smallholder Commercial Poultry
Production
Ghana Commercial Bank, Agricultural Development
Bank, Rural Banks and some non-governmental
organizations provide credit to smallholder commercial
poultry production (SHCPP).  Generally, the livestock
sector accounted for no more than 5 percent of total credit
to agriculture.  Poultry accounted for 80 percent of total
loans in livestock sector (World Bank, 1988).  In the job
creation programmed of R & C, agriculture accounted
for 68 percent of total credit to beneficiaries and out of
this, 13 percent was allocated to SHCPP.  R & C gave
each woman credit of one million, nine hundred and forty
thousand and five hundred cedis (À1,944,500.00) in the
form of inputs such as drugs, feed and day—old chicks.
The beneficiaries were given a grace period of 26 months
from the day of the supply of the day-old chicks to start
repayment of the loan. Each beneficiary made an upfront
payment of 20 percent of the credit received from R & C.
The upfront payment was made as an interest payment
for the credit.

Commercial Strategies of Smallholder
Commercial Poultry Producers in the
District
Factors of production for smallholder commercial poultry
farmers are effectively and efficiently managed because
of close personal involvement, supervision, and
monitoring, that enhances productivity. Such judicious
use of the factors of production forms the core for the
commercial strategies of smallholder poultry farmers in
the district.  These commercial strategies are designed to
ensure sustainable poultry production in the district.
These include the following:

Input supply and marketing
One main strategy in the SHCPP at Sefwi Wiaso was the
establishment of an input supply store in the district. To
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facilitate the supply of poultry inputs to beneficiaries.   R
& C contracted one woman to sell these inputs to
beneficiaries. The woman was given an initial working
capital of seven million and five hundred thousand cedis
(À7,500,000.00) for the establishment of the input supply
store.  The woman bought poultry inputs from the urban
centres and retail to the beneficiaries’ poultry farmers.
This saved beneficiaries time in travelling to Kumasi
about 97 kilometres to buy poultry inputs.  The time
savings were used to work on their poultry farms and
other domestic jobs.   However, not all the beneficiaries
bought all their input requirements from the store.

Reduce Mortalitry of Day-old Chicks
R & C ensured that beneficiaries received day-old chicks
in healthy condition.   Day-old chicks were obtained from
Kumasi, about 79 kilometres from Sefwi Wiaso.  R & C
provided a vehicle to transport birds to beneficiaries.  The
NGO also provided technical assistance in the brooding
of the birds to ensure high rate of survival.  One
beneficiary had 93 out of 100 birds at 32 weeks of age.
This indicated a very successful brooding and good health
care.

Use of Local Material in Poultry House

Construction
To reduce the initial investment costs in constructing
poultry houses R & C advised beneficiaries to use local
materials in the construction of poultry houses. The main
local materials used were bamboo and oil palm fronts.
Seventy-five per cent of the beneficiaries used bamboo
to construct their poultry houses. The other commonly
used material is wawa board and wood savings, which
were cheap because the district has abundant timber.

Health and Husbandry Management Training
None of the beneficiaries had any knowledge in poultry
health and husbandry practices before the start of the
project.  Each beneficiary was trained on feeding and
water management for the birds.  Regular visits were paid
to each beneficiary to ensure that the right regime of
feeding, watering and wood savings were in place.

Use of Family Labour
One main characteristic of smallholder commercial
poultry production is the use of family labour. Returns to
family labour are not considered in assessing profit
margins from their operations.  All beneficiaries used
family labour, which is an opportunity cost to other family
economic activities.  Children of beneficiaries clear up
the poultry houses, tidy laying nests, wash the feed
troughs, feed the birds and collect eggs.

Market Access for Eggs
Market access for the eggs was very important in
sustaining production for beneficiaries.  The women and

children collected eggs each morning.  The spectrum of
customers who buy eggs from the beneficiaries were chop
bar operators, tea sellers and storekeepers.  The demand
for eggs in the district is very high that beneficiaries could
not supply all the egg needs of the district.  All the eggs
produced are sold in the district.

Reduce the use of veterinary drugs
Veterinary drugs formed a major component of the
running costs of SHCPP in the district.  R & C provided
veterinary drugs to beneficiaries up to the point of lay of
birds and they had to buy veterinary drugs when the birds
started laying. The veterinary technical officer engaged
by R &C monitored and supervised the use of veterinary
drugs with beneficiaries. This was aimed at reducing the
running costs of their operations.

Table 2: Farm Size and type of birds in Sefwi Wiaso District

Flock size Type of Birds Number of
farmers

1000-2000 Layers 2
800-900 0 0
600-700 Broilers/layers 2
400-500 Broilers/layers 7
200-300 Layers 4
90-100 Layers 8
Total of farmers 23

Veterinary Services Directorate, Sefwi-Wiaso, 2004

Table 3: Prices of Poultry Products in Sefwi Wiaso District

Name of product Price in cedis

Egg 900.00
Spent layer 35,000.00
Broiler 50,000.00
Cockerel 45,000.00
Indigenous fowl 25,000.00

Veterinary Services Directorate, Sefwi-Wiaso, 2004

Conclusions
Two out of the eight women took keen interest in
smallholder commercial poultry as a business.  They made
repayments of the credit received from R & C. and started
a second cycle of production after selling the spent layers.
Seventy-five percent of the beneficiaries were women.
This indicated the suitability of smallholder commercial
poultry as an enterprise for women.  Considering the role
smallholder commercial poultry farmers play in the
economies of household incomes, it is very appropriate
that pragmatic strategies are put in place to enhance their
potential in egg production. Such strategies will include
financial management and SWOT analyses of their
business characteristics.  Smallholder commercial poultry
production as a private sector initiative will contribute
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significantly to economic growth when given the
necessary resource allocation and institutional support.
The SHCPP is one of the major-under exploited assets in
the country.  A start-up workshop needs to be organized
for stakeholders in the district to create awareness about
SCHPP as a source of household income.
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The Environment, Agricultural Technology and Policy Issues in Nigeria:
Effects on Food Security and Safety
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Abstract
Agriculture remains the mainstay of Nigeria’s rural economy involving more than 80% of the World Bank’s
estimated 120 million population of the country by the year 2000.  Peasant farming accounts for about 85% of
all productive agricultural (agrarian and livestock) systems in Nigeria. The agricultural technologies and policies
put in place by the various governments have not helped Nigeria to be self-reliant in the quantity and quality of
food production, while those required for the maintenance of sustainable of friendly environmental attributes,
are not only inadequate, they are also ineffective. The wanton abuse of our environment is causing much havoc
not only to food production in terms of safety and security; it is threatening the essence of life in man and
animals. While governments, at every level, are to be blamed for this continued negligence, individuals also
have a large chunk of the blame.

Keywords:  Environmental pollution, food safety and security, agricultural policy, technology

Food Safety and Security in a Polluted
Environment
Food Security is “access by all people at all times to the

food required for them to lead a healthy and productive

life”.  Its extreme opposite, food insecurity or famine is a
catastrophic disruption of society as manifested in a
cumulative failure of food production, distribution and
consumption systems (Webb and von Braun, 1994). Food
safety, is the “presentation to man and animals of food,

which is wholesome, balanced and health giving”. Some
common causes of food insecurity and non-safety are
political and social instability, wars, natural disasters,
man-made disruption of the eco-system resulting from
abuse, over-use, neglect and even wanton, and at times
willful destruction of the environment.

There are two basic types of environmental pollutants:
biodegradable and non-degradable. The former include
domestic sewage or municipal and industrial effluents,
some of which rapidly decompose by natural processes
and engineered systems.  When allowed to pile up in very
high concentrations in the environment, especially in
inland water bodies, the issue of safety is overshadowed
by the need for such waters by man and his animals, bio-
accumulation in the food chain with disastrous health and
productivity consequences. The non-degradable
pollutants are plastic cans and bottles, polythene bags,
plastic containers and wares, aluminum cans, mercurial
salts, Cu, Cd, Pb, Co, Zn, long-chain phenolic chemicals,
DDT etc. These types of pollutants do not degrade or
degrade only very slowly in the natural environment.
They do not only accumulate in the environment, they
have been shown to be “biologically magnified” as they
move in biogeochemical cycles along food chains
(Kumar, 1980) causing considerable morbidity and
mortality.

Introduction
At creation, the earth’s major resources are Air, Land and
Water. Added to these are plants, animals, insects, birds,
fish and man, all which form our Environment. The very
delicate but dynamic interplay and balance between the
components in the environment affect their survival. Man,
through his activities, has changed the nature of the world
environment consciously or unconsciously and this has
had one effect or another on food security and safety.
Fresh, unadulterated and unpolluted air, just like blood,
is a life giver and keeper. Air pollution is not only
expressed as the pouring into the atmosphere of poisonous
and obnoxious industrial, automobile and sundry gases,
it is also reflected as the depletion of the popular ozone
layer and the attendant exposure of the environment to
dangerous rays from the sun. Land is a natural resource
on which terrestrial animals and man, amphibious and
even some aquatic plants and animals depend absolutely
or partly for life.  Man in his quest for living and getting
rid his wastes, has turned this all-important natural
resource into his ultimate killer. Water is essential for all
living organisms: aerial, terrestrial and aquatic.  Water
bodies serve as the ultimate sink for all the substances,
natural or otherwise, from both air and land.  These wastes
at high concentration adversely affect the physico-
chemical properties of water, which consequently affect
not only the biota in such water bodies, but man and
animals that turn round to drink such polluted water,
mostly as partly-treated or untreated, especially in the
rural, semi-rural and some urban environments in
developing and under-developed nations.
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Agricultural Technology and Policies and
Their Effects on Food Security and Safety
Rapid world population increase coupled with global and
local technological advances in agricultural and industrial
practices, and misuse or abuse of these practices has
brought about the introduction of various substances into
both aerial, terrestrial and aquatic ecosystems, leading to
the alteration of the course of evolution and shift in the
“balance of nature”.  Environmental pollutants tend to
simplify the community structure through the elimination
of the more sensitive plant and animal (even human)
species, cause changes in species relationship within the
community, and alter nutrient cycles and subsequently
affect the composition of the community. The aerial,
terrestrial and aquatic resources, placed at the disposal
of man, are very abundant, they vary in composition and
are renewable.  Irresponsible usage, overuse or neglect
in some cases, of this resilient but fragile ecosystem
(usually by man), cause varying degrees of ecological
disasters, which adversely affect man and his livestock
(including aquatic) both in terms of availability and
quality of life.  For instance, lack of adequate food
resource for man and his animals will affect their
productivity, while unwholesome and unsafe food will
not only affect productivity, it will lead to morbidity and
mortality.

The damages that air pollution cause to man and his
livestock are very enormous.  Dangerous fumes and
effluents from industries, automobile and sundry sources
can cause asphyxiation and death or severe irritation of
the upper respiratory system, thereby initiating or
complicating innocuous respiratory or other systemic
diseases in man and livestock. Occurrences of “acid rains”
have been reported in various parts of Nigeria within the
last 10-15 years. On Thursday, 12 July 2001, a mortality
of 75% was reported in an experimental homestead 1,000
Clarias and Heterobranchus breeding stock within 4-6
hours after a moderately heavy rain in an environment
where coal tar had been used for sealing leaking roofs of
buildings within the University of Ibadan, Nigeria.  Our
findings revealed acute anoxia, due to carbon monoxide
poisoning in the aquaria, as being responsible for the fish
mortalities. Another example is the dislocation of a
community in Delta State, Nigeria by “salt rain” (Anchor
Newspaper, 12 July 2001: page 3) from aerial pollution
with mist from a salt manufacturing company in the
locality.  Many people and livestock in the community
were reported sick, and some died.  Many of such
incidences have been reported in the press, but many
remain unknown or simply not reported.

In Nigeria, the direct and indirect abuse or overuse of the
land resource and inefficient agricultural policies have
adversely affected the quantity and quality of food supply
to man and his animals. The negative environmental
impact of improper dumping of wastes on man and

livestock production systems is very enormous. Very poor
harvesting, inadequate storage and processing facilities
have caused serious food shortages and huge economic
losses in the agricultural industry. Most of the abattoirs
and meat markets in the country are not only badly
managed, animals are slaughtered and transported and
sold for human consumption in the most unhygienic way
possible. This has led to the sale of contaminated meat
and meat products to unsuspecting public, with very high
risks of zoonotic transmission of tuberculosis (Cadmus,
2001) and other diseases.

Indiscriminate dumping and bad management of refuse,
human and industrial wastes have serious environmental
impact of on livestock production systems which cannot
be easily or justifiably quantified.  Ikem (1996) found
high levels of chemical oxygen demand, dissolved and
suspended solids, ammonia, Pb, Fe, Ni, Cr, Mn, Cd and
pH, and very high coliform counts in soils, streams, wells
and boreholes around waste dump sites in two cities -
Ibadan (Orita Aperin and Ring Road) and Lagos
(Oworonsoki). These water bodies are major sources of
drinking water to inhabitants (including animals) in those
areas.

Fertilizers, herbicides and pesticides have been generally
abused in our agricultural systems to the effect that soil
quality has been compromised. Chemical constituents of
many of these fertilizers and herbicides have been
reported to be bio-accumulated in plants and farm
produce, and have caused considerable mortality to
animals (Fadina et al. 1999). Also improper dumping or
handling and the consumption of chemically preserved/
stored foods (mostly grains) serve as poisonings for both
animals and man.  A recent example (12-15 May 2004)
is the Indomie Noodle (De-United Foods Industries Ltd,
Nigeria) saga, when sporadic cases of gastroenteritis and
deaths were reported from human consumption of
improperly treated chemically preserved corn for the
production of the noodles.  This led to the temporary
closure of their factories by NAFDAC. Heavy fertilization
with nitrogenous compounds and the use of certain
herbicides have been reported to markedly increase nitrite
and nitrate contents of plants, and these have been shown
to cause varying degrees of tissue hypoxia, and may lead
to cardiovascular and renal disorders and death in
relatively high concentrations.  In many parts of northern
Nigeria, where agricultural practice is associated with
consistent use of fertilizers and herbicides, farm produce
from such practice, containing bio-accumulated residues
of chemicals can be potentially dangerous to consumers
(both man and animals). Vegetable farmers along the
mashy stretch of the popular Mile 2 – Badagry
Expressway, Lagos, Nigeria regularly sell their produce
(fertilized with human waste and treated with herbicides)
to consumers without observing the treatment withdrawal
periods, at huge public health risks.  Nobody has ever
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cared to investigate the chemical constituents of food
materials such as tomatoes, pepper, yams, cassava,
vegetables etc produced from these sources and their
suitability or not, for human and even animal
consumption.

Oil prospecting and extraction have caused livestock, fish
and other marine life genocide due to pollution by oil
spillages and shock wave destruction from dynamites and
explosive charges used in seismic activities (Ibeakuzie
and Bereiweriso, 1993). Many hectares of coastal lands
and polluted areas have suffered severe erosion, oil sludge
encroachment and colossal loss of flora and fauna.
Productive fishing and potable water has continued to be
an enigma to human and animal populace in such areas.
As a result of these hardships, there have been deadly
uprisings by restive youths (lately including women!!),
economic sabotage, violent, often fatal, political unrests,
assassinations and threats of secession by the oil-rich
Niger Delta communities.

Recommendations

• General overhaul of all Environmental Protection
Policies, Legislation and Technologies regarding oil
exploration and spillage, air and water pollution by
industrial wastes, urban waste disposal and
management; creation and enforcement of use of
Waste Re-cycling Plants at all levels of government

• Total overhaul of our agricultural policies, especially
those on post-harvest preservation, storage and

processing technologies; abattoirs, animal slaughter,
handling and transport policies

• Encourage the use of processed manure, human and
such other wastes, rather than chemical fertilizers,
all the time by farmers

• Mass enlightenment campaigns and education on
corporate and personal hygiene and medicare
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The Economy of Different Poultry Production Systems
Under Kenyan Conditions
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Abstract
The poultry sub-sector in Kenya consists of commercial and traditional poultry production. The commercial
sub sector is highly specialised and consist of 4.44m broilers and 2.89m layers which are raised in the peri
urban areas. The traditional poultry system consists of scavenging and semi scavenging birds. There are 21.77
m local chickens, which are kept by rural households. Sixty questionnaires were administered to commercial
and rural poultry farmers in a survey undertaken in 2002 in Kiambu and Machakos districts of Kenya. The two
districts are located in the peri-urban and rural areas respectively. The return on investment was 1.51, 1.72, 1.09
and 1.63 for intensive layer, broiler, semi-scavenging and scavenging production systems respectively which
shows they are all economically viable. However commercial layer and broiler production systems had higher
profit margins/bird/year of $5.84 and $1.33 respectively, which could be attributed to better disease control
measures and overall management. The profit margin of the semi scavenging system (US$0.57/bird/year) was
almost half of that of the scavenging system due to the high cost of feed. To increase the profit margin of the
traditional poultry production systems, there is need for improved health and use of locally available cheap feed
resources.

Keywords:  Poultry, Health, Production systems, economy

Introduction
The importance of poultry production to the food security
and the economies of developing countries are
demonstrated by the fact that they are an important source
of nutrition and play an important role in the cash flow
particularly of resource poor rural populations (Gueye,
2001).

In Kenya, the poultry industry is dominated by the chicken
species which constitute 98% of the poultry population,
while other poultry species like turkeys, ducks and quails
make up the remaining 2% of the population. The
population of chicken is estimated at about 29 million, of
which 21.77m are local chickens and 4.44 m broilers and
2.89m layers (Anon, 2002). Chicken are reared under two
main systems namely the commercial and traditional
systems. The commercial system is constituted of broilers
and layers kept under intensive system, whereas the
traditional system consists of local chicken which are kept
under scavenging and semi-scavenging production
systems. Each of these systems offers unique
opportunities for improving household economies. This
study was undertaken to determine the economy of
different poultry production systems in Kenya.

Materials and Methods

Selection of Study Area and Farms
This survey was conducted in July 2002 in Kiambu and
Machakos districts, which are located in the peri-urban
and rural areas of Kenya respectively. Thirty poultry
farmers rearing chicken under different poultry production

systems were randomly selected from each of the two
districts as shown in Table 1. Only poultry farmers who
kept chicken for enhanced household nutrition and cash
income were considered for this study.

District Production system and (number of
chicken)

Kiambu (30) Commercial (16) Broiler (8)
Layers (8)

Traditional (14) Semi scavenging (7)
Scavenging (7)

Machakos (30) Commercial (14) Broiler (7)
Layers (7)

Traditional (16) Semi scavenging (8)
Scavenging (8)

Table 1: Selection of farmers for the survey

Data Collection and Handling
Information on flock production, disease control and
marketing was collected from the farms using
questionnaires. Data was synthesized, coded and entered
in Excel spreadsheets [Ms Excel spreadsheet (Ms Excel
2000, USA)].

Economic Analysis
The economic variables gathered were subjected to
economic analysis. Return on investment, which was
obtained by comparing benefits with costs was used to
determine the economic profitability of the production
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system. Profit was derived from the sum of benefits less
the sum of costs and was used to compare across the
production systems

Results
Income was derived from the number of broilers and eggs
produced, whereas costs were incurred in purchasing

Smallholder broiler Egg production Egg production Egg production
production (3840 intensive semi-scavenging scavenging

birds/farm/yr) (70 birds/farm/yr) (40 birds/farm/yr0 (40 birds/farm/yr)

Income $692.31 $1090.38 $256.41 $128.21
Cost $403.97 $722.35 $233.59 $78.85
Profit/yr $1153.33 $368.04 $22.82 $49.36
Profit per bird $1.33 $5.84 $0.57 $1.23
Return on investment 1.72 1.51 1.09 1.63

Table 3: Results of the economic analysis of various poultry production systems.

starting stock, brooding, feed, litter and provision of
veterinary services. Results of economic analysis (Table
2) show that all the production systems were beneficial
(Returns>1). The profit per bird was highest for intensive
egg production system ($5.84) followed by broiler
production ($1.33).

Discussion
From the results of this study, it is evident that the poultry
production systems practised in Kenya are all
economically viable. However, it was more profitable to
rear commercial layer ($5.84) and broiler ($1.33) birds
than it is to keep traditional scavenging (US$1.23) and
semi-scavenging (US$0.57) birds. Birds kept under the
commercial systems, are of similar age and are usually
confined, which makes disease control easier. Disease
control particularly vaccination against Newcastle and
Gumboro diseases have been shown by (Alders et al.
2001, Bell,1992) to improve poultry productivity through
reduced mortality and morbidity. In contrast, birds kept
under scavenging and semi-scavenging production system
have limited production potential which is aggravated by
limited access to veterinary services and poor access to
vaccines and drugs. The multi-age flocks and the free
range conditions under which the birds are mainly kept
further makes it difficult to control poultry diseases
effectively (Njue et al. 2002). The low profit margin
($0.57/ bird/year) in semi scavenging system which was
almost half of that of scavenging chicken could have been
attributed to the high cost of feed as shown in the work
by Njue et al. (2004).

Therefore, in order to increase the profit margin of the
traditional poultry production systems, there is need to
improve the health of the local birds and use locally
available cheap feed resources for supplementation.
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Introduction
Demographic estimates show that population of Senegal
will increase from 9.5 millions in 2000 to 13.8 millions
by 2015 (Anonymus, 1999), meaning a growth rate of
45.3%. Combined effects of high demographic growth
and climate constraints like endemic drought from years
70 to 80 worsened dependency of the country towards
food products imports. The majority of the population
suffers of malnutrition. Consequently, among strategies
developed by the Ministry of animal husbandry,
promoting short cycle species is considered a priority.
Poultry production is quite young and growing to supply
the fast-growing urban population with animal proteins.
The costs of poultry production have the advantage to be
lower than those for ruminants. However, many
constraints limit intensification of the sector as
disorganized actors and mismanagement of poultry
farming.

International Competition
Modern poultry production is expanding around big cities
owing to private investment. Requirements of the country
in 1-day old chicks are covered up to 95% by the local
production, compare to 87% in 1998 and 17% in 1988.
Presently, production of poultry represents an
approximate value of 26 milliards F CFA per year.
However aviculture is developing in a special economical
context. The supply of poultry meat in the world market
is growing rapidly from a production very concentrated
in USA, in China, in the European Union and in Brazil.
World exchanges exceed 5 millions ECT (exterior
common tariff) and the application of the World Trade
Organization terms plays a great part in their increase.
Frozen chicken cuts disturb the competitiveness of local
products that are sold in full (Doumbia, 2002). In Senegal,

Constraints To Periurban Poultry Production In Senegal
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Abstract
The high growth rate of population and the low livestock productivity in Senegal have resulted in a regular
decrease of meat consumption per capita. In this context, promoting short-cycle species production is consid-
ered as a priority in both politics and economy. The main constraints to modern periurban poultry production
result from globalization and the institutional environment like the lack of legislation and quality control of
commercial poultry food, meat and eggs, and of farmers’ technicity and organisation.  High mortality rate is
observed in farms, due to the uncaring of hygienic rules and the relative protection potency of vaccine against
Gumboro disease. Strategies to improve performances of poultry farming are also formulated.

Keywords: Aviculture, competitivity, quality, feeding, health

imports of poultry meat peaked in 1987 with the
liberalization, and then decreased progressively following
the application of import tax (Habamenshi 1994). Increase
in imports became accentuated when agreements of the
Monetary Union of West African States came into effect.

Low Organization of Actors and Technicy
of Poultry Farmers
The State is no more implicated in merchant activities.
After the check of many organization attempts, the last
being the “Poultry Farmers House” that regrouped all
professional categories, there is now a typology of
associations based on activities. The main organizations
are the Collective Union of Aviculture Technicians
(COTAVI), the National Union of Manufacturers (UNIA),
the Association of Women poultry Farmers (AVIDAK)
and the Association of Poultry Products Sellers
(ASCOPA). The most important complaints of actors
concern the decrease of the value-added tax and the
interdiction of frozen chicken legs’ imports. However,
the juridical context and the open-market constitute a
major obstacle to satisfy their desires.

A typology of periurban poultry farms showed that
aviculture is a secondary activity for politicians, rich
businessmen, or employers of public administration. The
latter often recruit unqualified and underpaid workers.
Financial profit is not reinvested in the activity, but covers
other expenses like car; dresses or food purchase. This
lack of circulation of capital takes part in the weakness
of poultry farming.
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Variability in the Quality of Poultry Food
and Dependance In Provisioning
Poultry food industry has made great strides. However,
the quality and efficacy of commercial food on poultry
productions are not always guaranteed due to the non-
existence of official food quality control. Most of the
commercial foods are unbalanced at the nutritional level.
An excess in crude fibre in starter diet anD often high
crude protein content, a deficiency in lysin, in methionin,
in threonin and in phosphorus and a phosphocalcic
imbalance were established in most of foods (Cissé et al.

1997).These nutritional imbalances have to be taken into
consideration due to their adverse effects in poultry
farming profitability (Cissé et al. 2001). Feeding
represents 60 to 80% of production costs of broilers and
eggs. It is easy to understand that modern poultry
production cannot expand without a good management
of food quality both at the factory level and by an official
repressive control.

Industry of poultry food is strongly dependent on imports
of raw materials. Maize, the most used cereal, is imported
from USA, Brazil, Argentina and Mali. Small amounts
are locally produced. Conversely to the enormous mass
of data related to the chemical composition and nutritive
value of imported maize, similar detailed information are
not available on maize produced in West Africa. For
example, it is not easy to distinguish varieties of maize
from Senegal and Mali. Millet is also a category that is
not well defined in occidental tables of feed nutritive
value. The generic term “millet” can refer to several
species (Pennisetum sp., Panicum miliaceum, et même
Eleusine sp., Setaria italica). For the variety “Souna”
found in Senegal, metabolisable energy (ME) is estimated
using predictive equations established for “Millet”, or
“Maize”, or “Sorghum” as reported in European tables
of feed nutritive value. There is a need for research
concerning the nomenclature of cereal by products
because commercial categories declared by purveyors do
not correspond to those of tables of feed nutritive value
(Widyobroto, 1989). That is the case of rice flour which
is often mixed with rice bran (N’Gom, 2004). Industrial
groundnut cake commercialized by SONACOS (National
Society of OilSeeds ) corresponds to international norms
of groundnut cake after oil extraction, but its content in
crude fibre is higher (0 to 20% DM) due to an incomplete
shelling. Crude protein of fish meal produced by the main
manufactures in Dakar (Senegal-proteins and Africazote)
is highly variable (from 40 to 58% DM).Unconsidered
use of shellfish and quarry as source of minerals could
also explain phosphocalcic imbalances generally
observed (Cissé et al. 1997). The effort to formulate and
produce a good quality food requires knowledge about
chemical composition of raw materials. Foreign tables
of feed nutritive value used for diet formulation are not
often adapted to the context. A reference table on chemical

composition of raw materials available locally needs to
be developed to improve the quality of poultry food and
expected performances.

Health Constraints
Promiscuity of poultry farms, concentration of birds in a
unique place and use of selected strains more productive
but less strong, milit in favour of diseases expansion that
sometimes devastate poultry flocks. Newcastle disease
is better controlled but Gumboro disease induces high
mortalities directly or in association with opportunist
diseases (Cardinale et al. 1998), and its prevalence could
be explained by several factors including rearing
conditions which are disrespectful to hygienic rules and
hypothetical efficacy of protective inoculation.

Coexistence in the periurban areas of modern poultry
farms and family poultry at household level (germs
reservoirs) is a major constraint.

Uncertain Quality of Poultry Products
The health aspects mentioned above combined with
excessive use of antibiotics, without respect of the
slaughtering time, interfere with the quality of poultry
products. Infections with Salmonella and Campylobacter

are two common causes of gastroenteritis worldwide.
These microorganisms are also a public health concern
and poultry products are considered the major infectious
source for human. Contaminations may occur at the farm
and slaughterhouse level. A recent study (Cardinale et

al. 2003) showed also that numerous poultry carcasses
remain infected in retail shops. Salmonella was isolated
from 32% of the analyzed carcasses and Campylobacter

in 56% of samples. There is a strong need to improve
hygienic conditions at farm and during the slaughtering
process and also to train poultry meat handlers.

References
1. Anonymuos, 1999. Watt Poultry Statistical Yearbook 1999.

Poultry International 38, (9).
2. Cardinale E., Arbelot B., Kaboret Y., Dayon J.F., Biaou

C., Bada Algom O., 1998. La maladie de Gumboro dans
les élevages semi-industriels de la région de Dakar. Rev.
Med. Vet. Pays Trop., 51, 293-296.

3. Cardinale E., Perrier Gros-Claude J.D., Tall F., Cissé M.,
Guèye E.H.F., Salvat G., 2003. Prevalence of Salmonella

and Campylobacter in retail chicken carcasses in Senegal.
Rev. Med. Vet. Pays Trop., 56, 13-16.

4. Cissé M, Ly I, N’Doye ND, Arbelot B., 1997.
Caractéristiques analytiques des aliments de volaille
commercialisés au Sénégal. Rev Méd Vét., 148 : 883-892.

5. Cissé M., Ly I., Gongnet M.P., Missohou A., N’Doye N.,
Kâ F., Boye C.M., Korréa A.,2001. Efficacité des aliments
du commerce chez le poulet de chair au Sénégal. Cahiers
Agriculture, 10, 57-61.



87

6. Doumbia F., 2002. L’approvisionnement en intrants de la
filière avicole moderne au Sénégal. Thèse de doctorat vé-
térinaire, n° 27, EISMV, Dakar, 115p.

7. Habamenshi P.E., 1994. Contribution à l’étude des circuits
de commercialisation du poulet de chair : cas de la région
de Dakar. Thèse EISMV, n°12, Dakar.

8. N’Gom S., 2004. Ebauche d’un référentiel sur la
composition chimique et valeur nutritive des matières
premières utilisées en alimentation des volailles. Thèse
de Doctorat de 3è cycle en Chimie et Biochimie des
produits naturels, Université Cheikh Anta Diop, Dakar.

9. Widyobroto P., 1989. Valeur alimentaire des issues de riz
distribuées aux animaux domestiques. Mémoire DEA
ENSA, Université de Rennes I, IEMVT-CIRAD, Mai-
sons Alfort, 107 p.



88
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WOODS, P.S.A.1

Faculty of Vet. Sci., University of Zimbabwe, PO Box MP 167, Mt Pleasant, Harare.

Abstract
An almost complete breakdown in the previously-free veterinary services provided by the government has
created a huge unmet demand for animal health services amongst poor farmers in Zimbabwe.  Veterinarians
can assist by providing focused and appropriate information to groups of farmers.  The impact of short courses
on small-scale dairy farmers’ knowledge and behaviour was assessed.  Day-long training courses were conducted
at 10 cooperative Dairy Centres (DC) throughout Zimbabwe.  This project comprised 3 phases:
1. Initial, baseline on-farm interviews of farmers (n=141) about dairy management and health problems.
2. Open invitation to a one-day course at their local DC, leading to an unprecedented attendance of over 600

farmers (40% women).
3. 3 months post-course, re-interviews about knowledge from the course and changes instituted.

Attendance resulted in improved milking hygiene to nearly 100% of farmers (previously 81%).  Identification
of mastitis cases increased (90% of herds compared 61% before).  The active diffusion of information after the
courses was encouraging, every attendee having told at least one person about what they had learned.  This
teaching role of veterinarians could be the first step in establishing partnerships for community-based herd-
health programmes

Keywords: Small-scale dairy, Communication, Extension

health problems.  These LLEs could be precursors of an
informal network of Community Animal Health workers.
Phase 2) Open invitation for all interested farmers to a
one-day course held at their local DC, leading to an
unprecedented total attendance of over 600 farmers (40%
women).

The objectives of the course were to:
• Recognise certain livestock diseases that are straight

forward to diagnose and treat
• Suggest appropriate treatment, dose and nursing

methods
• Advise preventive measures

• Teach basic record-keeping system

Phase 3) 3 months post-course, re-interview the same
farmers as in Phase 1 about knowledge from the course
and changes instituted, together with their suggestions to
facilitate learning.

Results
During the Phase 1 baseline survey, 65% of households
reported that the head of household (HH) decided the
dairy herd management, and 31% of farms reported the
HH wife in charge.  Male employees (23%) and male
children (19%) were often involved in the milking (HH
36% and HH wife 22%).  It is important to include both
the decision makers, (who decide the allocation of
finances), the milkers who have to recognise disease, in
the courses.

Introduction
Access for poor, remote farmers to veterinary assistance
is difficult and expensive, usually involving long time
delays.  In Zimbabwe, some farmers are developing from
subsistence activities to small-scale commercial dairy
enterprises.  However, government -provided veterinary
services are limited by lack of funding, and diseases are
spreading.  Thus these small-scale farmers need to have
appropriate information so that they can recognize
livestock problems and start appropriate treatment or
preventive measures.  Because of time and distance
constraints, together with disease epidemiology, this
information is most effective if given to all surrounding
farmers.  Accordingly, in order to address large numbers
of farmers, a project to hold training courses through local
Dairy Centres (DC) in 10 regions throughout Zimbabwe
was implemented.

Materials and Methods
This project comprised 3 phases:
Phase 1) Initial, baseline on-farm surveys of farmers
(n=141) about dairy management and health problems.
Interviews were structured, followed by open-ended
questioning to obtain additional opinions.  Farmers were
not identified by name on questionnaires, and could voice
their views in a respectful, safe, and private environment.

In addition, to see how the community was already
dealing with animal health problems, questions were
included  about the existence of  ”Local Livestock
Experts” (LLEs) who could provide assistance with dairy

11TH INTERNATIONAL CONFERENCE OF THE ASSOCIATION OF INSTITUTIONS FOR TROPICAL VETERINARY MEDICINE AND 16TH VETERINARY

ASSOCIATION MALAYSIA CONGRESS 23-27 AUGUST 2004, SUNWAY PYRAMID CONVENTION CENTRE, PETALING JAYA:  88 - 90



89

For the Phase 3 survey, paired interviews were obtained
from farms in 8 DC regions (n=105).  97% of farms had
heard about the course and 93% had at least one household
member attend.  97% of attendees reported that the course
had been useful, and instituted some of the knowledge
learned (Table 1).  There was also an active exchange of
information after the courses, every attendee having told
at least one person about what they had learned.  82%
farmers reported having had a sick cow in last 24 months
before the course, (70% after the course), and the
percentage of farmers who reported their sources of help
for the last sick cow is shown in the Figure 1.

Discussion
The percentage of farmers who themselves were able to
identify and treat various cattle diseases increased from
4% to 41% after attending the course. The use of a local
livestock expert (LE) remained constant and important.
Most farmers (75%) knew of, and had used the services
of an LLE.  Most LLEs (30%) had gained their expertise
after attending agricultural courses, and 68% were male.

In 30% of cases, the farmers paid the LLEs for their
assistance, which was the same percent as for more
qualified persons such as dairy officers or extension
agents.  LLEs remained an important source of assistance
even after the course.  Communications was aided by the
phase 1 survey visits due to:
• Interactions between the veterinary personnel and

all family members working with cattle, leading to
more caretakers attending the courses.

• More farmers in remote areas attended after they met
the veterinarians personally.

• Rapport and professional trust was developed during
the visits.

• The veterinarians saw on-farm conditions, and could
identify potential problems to include.

• The course materials were relevant and included
diseases grouped together with nursing, treatment
and prevention methods.

• Pictorial flow charts were effective teaching aids.

• Question times allowed discussions.

Table 1: Comparison of pre- and post-course implementation of recommended management procedures that the farmers
reported to perform

Procedure Percent of farmers performing Percent of farmers performing
before  the course (n=141) after the course (n=105)

Use of milking salve 93% do, 3% use Vaseline, 2% use milk from bucket 99% use milking salve every time
they milk

Teat dipping 81% farms do TD at least once daily 86% do teat dipping every time
Use of Dry Cow therapy 67% farms had heard of this, but only 90% heard, 67% always

24% always used DCT used, and 22% sometimes
Mastitis problem 61% farms recognised mastitis 90% recognised mastitis
Treatment of mastitis 16% used no treatment, 80% used teat dip or other 67% used Intramammary

mammary treatment, but only 10% used IM antibiotics antibiotics, only 1% no treatment
Use of acaricide 52% spray cattle, 16% dip, 32% both 81% spray cattle, rest dip
Vaccinate cattle 80% vaccinate, mainly QE or Anthrax No change
Vaccinate against Brucella NONE, no vaccinations were performed 76% know that it is a legal

requirement

Figure 1: Reported sources of diagnosis and treatment for last sick cow pre- and post-course
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Conclusions
• Farmers were experiencing problems as the

Government -provided veterinary services are now
limited by lack of funding, and diseases are
spreading.  Many farmers have to cope with these
problems without veterinary assistance.  Therefore
they want knowledge to enable them to make
informed decisions about management techniques
that could prevent livestock disease, treat livestock
disease, increase productivity, and decrease wastage.

• The courses were extremely well attended, and more
were requested.

• Active diffusion & utilisation of information after
the courses was encouraging, every attendee having
told at least one person about what they had learned.

• The role of informal “local livestock experts” in
providing animal health care is important, especially
in more remote areas.

• Prevention of zoonosis such as Brucellosis,
especially where natural fermentation of milk is used
without pasteurization should be a priority.

• Private pharmaceutical companies can be a valuable
partner in providing knowledge on animal health care
in small-scale areas.

• Group communication is an essential, effective tool
for veterinarians working in developing countries
with the rural poor.  However, communicating with
groups can be a problem for veterinarians, especially
those from developing countries who are not trained
in these skills.
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New Approaches to Extension Service Delivery in Uganda:
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Abstract
The need for wider farmer options in information and technology led to the adoption of the ‘National Agriculture
Advisory Services’ a new approach to extension service delivery in Uganda. It was designed to deepen
decentralization by nearing services to the poor, empower farmers to demand for advisory and research services,
mainstream gender issues, intensify productivity and specialization and increase private sector institutional
efficiency. The study assessed previous extension approaches, in comparison to the current approach, viewed
challenges, stakeholder participation and satisfaction. Local Government officials ranked the new approach
better in addressing rural poverty and farmer empowerment in decision-making, farmers (80%) especially
women noted that the approach improved their skills, information access and provided new and more profitable
crop varieties and livestock breeds. Challenges to livestock service providers included; lack of skills in
participatory learning approaches and economic –management skills, poor conception of farming as a business,
environmental issues, HIV /AIDS and gender-related issues in livestock service delivery. They cited constraints
in accessing latest literature while in sub counties.

Key words: Agricultural extension and advisory services

Introduction
In order to reduce the number of Ugandans (39%) living
under the absolute poverty line, a Government of Uganda
(GOU) developmental framework ‘Poverty Eradication
Action Plan (PEAP, 2000)’ was designed to create a
supportive environment to enable the poor raise incomes
and improve the quality of their lives. It was envisaged
that modernizing agriculture would be one of the ways
in achieving this since 39.8% of the National GDP, 85%
of export earnings and 80% of employment are dependant
on agriculture.  A strategic policy framework, referred to
as ‘Plan for Modernization of Agriculture (PMA) was
designed to transform subsistence agriculture into
commercialized agriculture. One of the seven components
of this strategy is agricultural extension introduced as
‘National Agricultural Advisory Services (NAADS)
whose mission is to increase farmers access to
information, knowledge, and technology for profitable
agriculture.  The new approach envisioned a
decentralized, farmer led and private sector serviced
delivery system. The program is currently in its 3rd year
of implementation and beneficiaries’ assessment of the
services is summarized.

Methodology
The assessment is based on information gathered from a
series of studies, primary and secondary data available at
sub county and district offices and the national NAADS
Secretariat on the different institutions including farmers’,
private sector and policy makers. Information was
gathered by interacting with participating and non
participating farmers, community opinion leaders, private

service providers contract holders, policy makers, sub-
county and district program coordinators and
administrators. Conversational interviews, FGDs, SSI,
direct observations, questionnaires, key informants and
assessment of institutions involved were some of the
methods used.  Data was critically analyzed and assessed
to evaluate beneficiaries’ perception.

Results
Demand for livestock agricultural advisory

services (AAS) under new approach (facts and

figures 2003)
Currently 21/56 districts of Uganda are participating in
the program.  By the end of the financial year 2003
(implementation phase 2), a total of 531 agricultural
enterprises, had been selected by farmers in demand for
advisory (extension) services of which 38% (201/531)
were demands for livestock advisory services. This
implies that approximately 150 private service providers
had been contracted for the work. In Table 1, ranking for
the demand is shown.

Farmer Groups Accessing AAS (Extent)
Out of a total of 8,638 farmer groups that were formed
along farming interest, only 60% went through the process
of registration to access the services. Most of the groups
(40%) dissolved for different reasons and in the majority
of cases the initial group membership were reduced to
50% of the original numbers. On average the groups are
composed of 60% women, 35% men and 5% youth.
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Comparative Assessment of the New Approach

to the Old Approach
Out of the total respondents (400), 88.6% of the farmers
were of the view that the AAS approach was better while
11.4% were not sure or believed otherwise. While 86.1%
believed the new approach met their advisory needs,
13.9% did not agree. Merits cited for the approach being
better were: increased quality and quantity of agricultural
produce, improved knowledge, increased farmer
participation at grass roots, farmer empowerment to
demand services, farmers’ major role in ‘hiring and
possible firing’ of service providers and inclusiveness of
women in  participation. Demerits cited were: inadequate
knowledge of program, lack of farmer to extension worker
interaction at individual level, unwillingness to work in
groups, programs inability to supply agricultural inputs
and loans.

Responsiveness to Needs and Priorities

of  Farmers
It was shown that 85% farmers participated in enterprise
selection and 72% in technology selection. Critical factors
identified to affect selection, uptake and adoption of
technology were ranked as: prospects for higher yield or
food security (1), skills and knowledge acquired  (2),
inputs/resources needed to establish technology (3), ease
of technology implementation and management (4), and
availability of market (5). Others were: initial interest in
particular technology, influential farmers, and lack of
involvement by the poorest of the poor farmers. The
guidelines given by the Secretariat to farmers ranked the
enterprise selection based on: profitability (priority rank

1), ease of market and low capital inputs (priority rank

2), and low risks involved (rank 3) while the farmers
ranked technology benefits according to increased yields,
profitability of crop varieties and livestock breeds  and
ability to improve land utilization.

Quality of Extension Services
Whereas modern farming technologies were being
introduced, there was poor agricultural research,

extension –farmer linkages. Farmers claimed that some
technologies generated did not meet farmer priority needs;
some service providers contracted showed ignorance in
subject matter with lack of current information and skills
to disseminate information. Also having been trained in
the English language, they were unable to deliver
messages effectively using local languages, and in many
cases, conflicting technical messages were given by
different service providers on the same subject matter

Discussion
Challenges faced in the new extension approach in
Uganda have been found very similar to the challenges
in World Bank Policy Research paper (Anderson and
Feder 2003), and Rural Development Strategy
Background Paper (Alex et al. 2002).

Many farmers appreciated the new approach, however
challenges are: the ‘40% group drop out’,  and the poorly
functioning groups with no rationale for staying together.
The need to establish mechanisms for sustainability of
the already existing groups, improve inclusiveness and
address special interest group needs of  youth, disabled,
landless and People Living with AIDS (PLWAs) among
others. Further challenges include farmers’ capacities to
procure technical services and service providers, manage
contracts, and M&E functions. Limiting factors include
literacy levels, technical competence of some NGOs
entrusted with institutional building, and absence/ weak
M&E standards, inadequate technical audit procedures,
poor and limited administrative and political support  and
political interference in some cases.

Although the factors affecting adoption were discussed,
some issues and challenges take a broader perspective.
Such include relevance, responsiveness and cost
effectiveness of the agricultural research extension
systems to ensure simple and farmer orientated
technologies. In as far as rural information systems is
concerned, the main challenge is the decision between
highly qualified service providers like graduates who are
equipped with knowledge of intensive production

Table 1: Livestock enterprises selected by farmers

Livestock enterprises Phase 1 Phase 2 Total No Rank
No of enterprises  No of enterprises Livestock  Enterprises

Beef cattle 19 21 40 4
Dairy cattle 7 17 24 6
Mixed cattle 19 7 26 5
Capture fisheries 2 0 2 8
Aqua-culture 7 2 9 7
Goat farming 28 16 44 2
Piggery 23 20 43 3
Poultry (indigenous) 30 21 51 1
Api-culture* 19 21 40
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technologies but lack innovative skills and indigenous
knowledge like ‘indigenous chicken management’ which
is demanded by farmers. Lack of facilitation and
communication skills, conceptual knowledge of the
dynamics of market forces and market information
systems which were never part of the agricultural training
curriculum calls upon the training institutions to take
action. The fall back is the ‘aged, old extension workers,
with functional knowledge, long  and diverse experience
of the village  systems but incapable /unwilling to undergo
further training.
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Abstract
Madagascar is net importer of dairy products. For small-scale farms, selling of milk is an important source of
income.  The objective of the study was to identify the different types of mastitis involved and to analyze the
losses caused. This study was conducted on forty four peri-urban smallholder dairy farms. Milk samples from
a hundred and thirteen lactating cows were screened for presence of bacteria. The incidence of clinical mastitis
in lactating cows was 11%. The most frequently isolated organisms from positive cultures were Staphylococcus

sp. (60%) and Streptococcus sp. (26%). The costs of treatment and economic losses caused by clinical mastitis
range from US$60 to 100 cow during the dry season. These estimates include loss of milk production, costs of
drugs and veterinary fees. The costs of clinical mastitis represent a loss of 10% to 20% of milk revenue per
lactation. Sub-clinical mastitis was diagnosed in 77% of cows investigated, however farmers do not easily
detect this type of mastitis nor do they realize the economic loss caused by it.  Additional bio-economic evalu-
ation of this problem will provide farmers and policy makers with valuable data to better implement mastitis
control programme.
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Introduction
Madagascar island is located in the tropical region in the
south eastern part of Africa. Dairy production is mainly
concentrated in the Highland and peri urban zones where,
climate is characterized by  5-7 months dry season from
May to November. Madagascar is  a net importer of dairy
products and the mean dairy products consumption is
estimated to be 5kg per capita/year (MAEP,2003).
Nevertheless an increase of dairy production has been
noticed in recent years and is due to a rapid increase in
urban population demand. All over the country milk
production is based on small scale dairy farms with very
few materials and cows are milked manually
(Rasambainarivo et al. 1996) This paper presents a survey
conducted in the peri-urban zone of Antananarivo in order
to evaluate the mastitis cost for such smallholders.

Materials and Methods
The study area was the 20 km peri-urban zone of
Antananarivo, the capital of Madagascar. A list of dairy
farms was obtained from our own service as we are
conducting on farm trial in this zone. Thirty-three partner
dairy farms were randomly selected for this study
conducted during the dry season of 2001. A structured
questionnaire was used to collect livestock production
data and general farm management including
reproduction and feeding practice. Costs induced by
mastitis were collected for the previous 12 month period.

CMT was explained to farmers and performed on-farm.
Then milk samples from a mixture of the 4 quarters of
each cow, were collected for an analysis to determine the
microbial agents involved. For the mastitis economic
analysis, two formulae developed by Thirapatsakun
(1989) were used.

The basic financial loss due to clinical mastitis per cow
is (Em)

Em =(P / NL+(L x Kg x B)) x M/4.   (1)

And the financial loss of each treatment of a mastitis case
per cow is (Et) :

Et =M x [C+( Im +In /M ) D]+A (2)

Where:
P   = cow’s price
NL= no. of lactation
L   = days no milk delivered
Kg = average daily milk production
B   = price per kg raw milk
M  = no. of affected quarter(s)
C   =  cost of bacterial culture and sensitivity test
Im =  cost of one intramammary infusion syringe
In  =  cost of one systemic injection
D  =  days of treatment

1 FOFIFA-Departement de Recherches Zootechnique et Vétérinaire

Po Box 4 Antananarivo 101,Madagascar
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Table 1: Losses induced by clinical mastitis per cow (Em) and treatment per cow (Et)

Cost $ Cost milk  (kg) equivalent
min Max Mean min Max Mean

Em 54 246 118 81 369 178
Et 34 118 70 51 177 105
Total 122 264 188 182 396 283

A  = miscellaneous expenses

We have introduced a modification in the original formula
(1) in order take account of the number of lactations (NL).

Results
The total number of lactating cows present on farms was
108 .The mean herd size per  farm  was 4 dairy cows. As
the survey was conducted during the dry season, the
general mean milk production was 11 kg varying from 6
to 18 kg /day/cow.  The results of the on-farm CMT
showed a typology of mastitis situation in these farms
where 88% of the cows have their udder infected: 79%
had sub-clinical mastitis and 9% had clinical mastitis.
The most frequent microbial agents were Staphylococcus

sp. 55%, Streptococcus sp. 26% and Coliforms 14%.

Clinical mastitis was seen in dairy cows as from their
third lactation. But sub clinical mastitis was observed at
all ages even after the first lactation.  On 2001 Malagasy
price conditions, the results of the application of these
formulae applied on the 33 farms are presented in Table
1.

It appears that the basic loss due to the occurrence of
clinical mastitis (Em) is higher that the cost of treatment.
The combination of the 2 costs may reach 188$ per cow
which is equivalent to the loss of 283 kg of milk.

For the sub clinical case the cost is more difficult to
evaluate, and is estimated to be 10% of  dairy production
(Kirk  and DeGraves 1994).This figure needs to be more
refined in the conditions of small-scale farmers in the
Malagasy environment.

Discussion
Most of the farmers have no written records either for
the events occurring on the farm or on the cost of products.
Therefore the results obtained may not reflect very
accurately the situation in this zone, but they nevertheless
provide a broad indication of the magnitude of economic
losses. After discussion with farmers and extension agents
it is apparent that they had not realized the costs were so
high with relation to mastitis.

In fact, for the Malagasy farmers, dairy cows are, at least,
dual purpose animals, producing milk and fertilizer for
rice production. Most farmers do not consider losses due
to disease which does not induce animal mortality. Sub-
clinical mastitis seems to be an important disease but at
this moment private veterinarian and extension services
have no special programme for a permanent mastitis
diagnosis.
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The Results of Developing Programme of Breeding in the
Centres of Børnefonden – Togo. Perspectives of Effective

Fight Against Poverty in Country Environment

ABIASSI, E. D. AND BANGUE–L. B.
Breeding Consultants at BØRNEfonden-TOGO

Abstract
A developing country in West Africa, Togo has an economy essentially based on agriculture, which is practised
in extensive way by farmers who occupied 70 to 80% of the active population and living for the most in poverty.
Taking part of the fight against poverty, the Danish International Non Governmental Organization BØRNEfonden
helps a great part of this population by giving them a financial and technical support in agriculture. It has the
merit to accept the execution of Breeding Developing Programme in BØRNEfonden centres that is proposed to
it.  The objective of this development programme is to train beneficiary farmers to become real bloomed farm
producers. The actions founded on the popularisation of new technical suited in breeding allow it to solve the
previous problem, to help the beneficiary to trust once to veterinary services and improve the output of their
breeding. Its impact explained by a best taken into charge of beneficiary in health, feeding and education shows
the importance of breeding in Togo social and economical developing. These quantitative and qualitative results
found on analysis of evaluation indicators are satisfactory and encouraging and justified its prorogation, widening,
and improvement to facilitate the perpetuation of its experiences.  The perspectives that offer this programme
are really enormous and promising.

Keywords: Farmers, poverty, breeding, development, veterinary services.

Introduction
In Togo, farmers live for almost in a great poverty and
this constitutes a real social problem. Here, breeding also
stays a secondary activity for the farmer. But the
development of this important sector of agriculture is
without doubt the fundamental of social and economic
development in Togo and is possible with an efficient
veterinary service. It is what Dr. ABIASSI Etsri and his
partners would like to demonstrate through the breeding
development programme in BØRNEfonden-Togo centres.
The objective of this programme is to make poor farmers
real bloomed farm producers (Dr. ABIASSI, 2000).This
programme allows for reducing difficulties and increasing
the income of beneficiaries.

Financing
The programme is entirely financed by the Danish Non
Governmental Organization BØRNEfonden–TOGO1 .

Execution Zone of the Programme
The programme actually covers all zones of
BØRNEfonden-TOGO centers with two zones of
coordination. The South zone regroups eight centers and
the North seven centers. It has known a trial period from
May to October 1999 and then enlarged to all centers of
South zone until July 2000 before its real beginning on
the first August 2000. After three executive years, its

results allow for other improvements: it is now in the
second phase of the programme.

Actions Led on the Field
The Different Interveners
Two consultant veterinary doctors are charge in to
coordinate the actions in each zone of the programme.
They work with the TAB2  and the ACB3 .

Actions Lead on the Field

Technical support to stockbreeders
The TAB and ACB of each center have as work:
1. To make stockbreeders sensitive to adhere to the

programme
2. To organize vaccination campaigns against

Newcastle diseases and pest of small ruminants.
3. To practise veterinary basic care (deparasitage of

animals, taking care of houses and diverse primary
cares).

Financial Support
Certain families have received financial support in order
to improve traditional bird breeding. Ninety families in
the North zone have benefited from this support. The
programme has given to farmers wire fencing, doors and
poultry fowls for the reproduction.

1 BØRNEfonden TOGO: Danish Non Governmental Organization that assists poor families through a system of sponsorship.
2 TAB: Technician Adviser in Breeding.
3 ACB: Auxilliary Countryman in Breeding.
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Table 1: Membership and loyal customers’ rates to the programme /south zone

Center Number of sponsorship families Membership Loyal customers

Number Rates Number Rates

Agbeyeye 485 359 74.02 50 13.92
Djigbodi 508 322 65.35 54 16.77
Iressan 535 299 55.88 51 17.05
Iyatan 489 310 63.39 52 16.77
Essofa 572 367 64.16 53 14.44
Biyagnim 1043 671 64.33 184 27.42
Ossara 547 329 60.14 52 15.80
Watelsra 462 311 67.31 105 33.76
TOTAL 4641 2968 63.95 601 20.24

Table 2: Evolution of poultry numbers between March 2003 and February 2004 Tibidpo centre

Case Number Number in Mortality March 2003 Out poultry due Number in
March 2003 to February 2004  to the event February 2004

120 54 127 80 74
112 27 72 88 19
462 60 166 69 50
368 79 54 92 83
302 65 138 105 61
375 49 79 80 48
160 58 63 71 50
407 34 62 105 38
TOTAL 426 761 690 423

Results of the Programme
Membership and Loyal Customers’ Rates

of Beneficiaries in South Zone
These are evaluation indicators. The first one shows the
quantity of the work and the interest of beneficiaries to
the programme. The second one indicates the quality of
the work. We present in board No.1 the results after 3
years (ending July 2003).  This rate is encouraged. The
rate denotes the renewal of trust in veterinary services
from stockbreeders. This also testifies the efficiency of
veterinary services that are installed in the level of every
BØRNEfonden centre.

Evolution of Animals’ Numbers
It has been introduced in each family breeding follow-up
exercise books. The TAB is charged to record in this
exercise book all the movements done in the month. Each
family of beneficiary of BØRNEfonden is identified by
a figure that we call case number. Due to the action of
the programme, we note an evolution of the number of
animals in all families. The deducted numbers are
considerable in comparison with the living number of
the day when we see the beginning number.

Traditional Bird Breeding Support
Certain families, ninety (90) in the North zone of the
programme have received equipment on credit to improve

their bird breeding. We present the evolution during a
year in the beneficiaries’ families of Tibidpo centre of
Biankouri (Table 2).

The mortalities taken are those of the chicken before the
age of two months. The main causes were the birds’
salmonellosis and attack by predators (sparrow hawk,
corbel).

On average, each stockbreeder had taken eighty-six adult
poultries for the diverse needs of the family (feeding,
health, and education of children).

On the average sale cost of adult poultry being of one
thousand and five hundred (1,500) francs CFA, the
stockbreeders have realized a theory receipt of one
hundred and twenty nine thousand (129,000) francs CFA
during a year.

Results Analysis and New Orientations
The results are satisfactory and encouraging. The
quantitative results are widely more than previsions; this
showed that the programme responds exactly to the needs
of stockbreeders. The qualitative results, in contrary, are
slightly less than previsions; this indicated that the action
had known difficulties and lack of efficiency. These
difficulties are identified and the second phase of the
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programme, in order to facilitate the perpetuation, favours
the close follow-up and an increased financial support
for more stockbreeders. For that, it has asked for the
collaboration of other veterinary doctors of private
veterinary grouping in countryside.

Conclusion
The success of the programme allows not only the
development of the breeding but also the promotion of
veterinary medicine as a liberal profession in country and
an integrated development factor in the fight against
poverty.
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Abstract
An essential component of WHO work in food safety is to ensure that independent science-based risk
assessment are conducted and submitted to the risk assessors for policy-based risk management strategies
development. The subjects are identified by WHO (e.g. microbial risk assessment for salmonellosis, E.
coli,  campylobacteriosis. genetically modified food….) or suggested to WHO by other bodies such as the
Codex Executive Committee. Risk assessment and management in food safety are carried out in
collaboration with all partners concerned: FAO and OIE are usually involved in the series of meeting that
lead to the development of a scientific and subsequent managerial consensus opinion. The private sector is
invited to provide data and to contribute to the  scientific debate but as a rule is not invited to participate in
sessions of the meeting that issue conclusions and recommendations whereas all stakeholders including
the private sector are involved in risk management decision-making.

One recent example will be provided on antimicrobial resistance in food pathogens due to the use of
antimicrobials in  food animals. In 2001, the Codex Executive Committee requested FAO and WHO, in
collaboration with OIE, to give advice to Codex on non-human antimicrobial use and antimicrobial
resistance. It was suggested that issues related to antimicrobials, raised by several Codex Committees,
requires a more general, multidisciplinary and multi-agency response. In considering a reply to this request
FAO, WHO and OIE considered 1) that the advice needed by Codex would include risk assessment issues
as well as risk management implications and 2) that the outcome would have implications not only for
Codex work, but also for other standard setting work in OIE, FAO and WHO. Therefore - in accordance
with Codex Risk analysis principles - it was decided to separate the considerations in two workshops, i.e.
a 1st workshop on scientific issues and a 2nd workshop on management options.

The combined outcome of the two workshops represents the consultative effort by the three Organizations
involved and is hoped to be a relevant and timely input for the official standard setting process of Codex.
The outcome of the consultative process described has been discussed in detail at the Codex Alimentarius
Commission meeting in June 2004 in Geneva, based on the full publication and distribution of both reports
to all Member States.
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A Progressive Zoning Approach to the Control of Foot
and Mouth Disease in Southeast Asia

EDWARDs, J.  and R. ABILA

 OIE Southeast Asia Foot and Mouth Disease Campaign, Bangkok, Thailand

Abstract
The OIE Southeast Asia Foot and Mouth Disease Campaign (SEAFMD) involves the coordinated control of
Foot and Mouth Disease by eight of the ASEAN countries and a progressive zoning approach is being developed
as the key element of a long term vision for FMD control in the region. This paper describes the current status of
FMD in the region , achievement of free zone status in Indonesia and parts of Malaysia and the Philippines and
progress with implementing the Malaysia-Thailand-Myanmar Peninsular Campaign for FMD Freedom. Potential
sites for FMD control zones have been established in the lower Mekong, upper Mekong, Red River Basin and
Myanmar and a process for carrying out feasibility studies for zoning in these locations is explained.

Keywords: Foot and mouth disease, zoning, Southeast Asia

Introduction
The OIE Southeast Asia Foot and Mouth Disease
Campaign (SEAFMDC) involves the coordinated control
of Foot and Mouth Disease (FMD) by eight of the ASEAN
countries and these are Cambodia, Indonesia, Lao PDR,
Malaysia, Myanmar, Philippines, Thailand and Vietnam.
A long term vision for SEAFMDC has been developed
and the core element is a progressive zoning approach to
the control and eradication of FMD in the region.

FMD Status in SEAFMD Countries
Indonesia is a free zone for FMD and is faced with the
challenge of maintaining this status and infection in
neighbouring countries is a threat.  The Philippines has
made good progress with their plans to eradicate FMD
and now has Mindanao and the Palawan-Masbate-Visaya
Islands as free zones to OIE standards. In May 2004, OIE
approved East Malaysia (Sabah and Sarawak) as a free
zone for FMD without vaccination. A review in 1999,
recommended that establishment of control zones was
an effective way to progressively control and eradicate
the disease in mainland SE Asia and that countries would
have to work together to achieve lasting benefits from
FMD control. The Malaysia-Thailand-Myanmar (MTM)
Peninsular Campaign for FMD Freedom has been
established to put this into practice and on 6 November
2003, a Memorandum of Understanding was signed by
the three countries. This is a programme to progressively
establish a free zone on the MTM Peninsular and will
take a minimum of five years.

FMD is endemic in the remainder of Southeast Asia and
there are varying levels of control and this depends heavily
on the capacity of the countries to implement effective
animal health programs. Some countries are very poor
and require external support to be successful in improving
control of FMD. All countries in this area have one of

more neighbouring countries and there are significant
movements of animals between them.  This is the major
reason for the spread of disease.  There is also
reintroduction of the disease from countries to the north
and the west. For these reasons progress in mainland
Southeast Asia is likely to be slow.

The FMD serotypes present in the region are types O, A
and Asia 1. Type C has not been reported since the mid
1990’s. Type O strains have been the most common and
there are several topo-types present. These include the
Southeast Asia topo-types, the pan-asia topo-type and the
Cathay (pig adapted strain) has been reported from
Vietnam. Type A has been reported in several countries
and there has been a recent upsurge in outbreaks due to
type A in Thailand and Malaysia. Lao PDR recently
reported its first case of type A. Type Asia 1 is declining
in importance.

The Progressive Zoning Approach
There is evidence from many parts of the world that FMD
can be controlled and eradicated provided that it is
possible to implement a package of control measures
including effective quarantine and movement control,
surveillance, emergency control, measures to eradicate
outbreaks and where necessary vaccination.  Public
awareness and industry support are also important.

Progressive zoning has been widely used as a means of
eradicating diseases in many parts of the world.  It
recognises that there are several phases in any campaign
and these usually include a control phase to get the
prevalence down to where an eradication objective would
be feasible.  The disease control measures applied in these
phases will be different.  Progressive zoning also
recognises that a stepwise approach will most likely bring
success and that in many cases it will be necessary to
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concentrate resources in the zones where there is the
greatest chance of success and then to build on the
successes. Within the MTM area, “zones” of different
status will be established to assist with the phased process
of control and eradication of FMD.

Livestock are very important in most parts of Southeast
Asia and many of the countries have a comparative
advantage in the production of livestock and there is
significant untapped export potential for livestock and
livestock products.  FMD is a major obstacle to exports
and is also a costly imposition on internal movements.
FMD also has significant impacts on the health and
production of susceptible animals and this includes
reduced draught power in several of these countries.  The
benefits of a more targeted cost effective approach to
FMD control are likely to be substantial. It is these
benefits that should provide the economic drivers and
incentives required to encourage active participation by
all stakeholders.

It is considered that little further progress will be made
in the region without having a long-term strategic vision.
It is thought that the time frame required will be in the
order of 20 years. This is consistent with the rate of
progress for other major disease control programs in other
parts of the world.

This paper is the result of discussions on future approaches
to FMD control and eradication in the region and has
been endorsed by the OIE Sub-commission for FMD in
Southeast Asia (The OIE Sub-commission) and the recent
Mid Term Evaluation of the SEAFMDC.  These
discussions have led to the development of a set of
principles to guide any future control or eradication
activity in the region and these include:
• Strong co-operation and support between

neighbouring countries is required.
• Initially zones should be small and established where

there is greatest strategic benefit.
• Zoning should, wherever possible, be established at

the source of animal movements and/or the source
of the disease.

• Use geographical barriers whenever possible eg.
oceans, rivers, lakes and mountains.

• Zoning should be planned to maximise the
facilitation of trade and movement of animals and
minimise disruption of traditional movement
patterns.

• Build on existing plans and priorities for the
establishment of zones whenever possible.

• The method used to control FMD should be based
on the status of the zone and should use the most
cost-effective measures appropriate to that zone
status.

• Establish agreed minimum standards for control of
FMD within the zone

• The type of zones used will depend on the status of
the zone and the phase of control.

Using these principles, some possible locations for the
establishment of additional zones for FMD control and
eradication have been identified for further discussion.
These are Luzon Island (Complete eradication activity),
the MTM Peninsular Campaign for FMD Freedom, the
Lower Mekong (Vietnam, Cambodia) and Region 2 of
Thailand, the Upper Mekong (Lao PDR, Myanmar,
Thailand, Vietnam and PR China), the Red River basin
and the border with PR China (Vietnam and PR China)
and the Rhakine State and Sagaing Divisions of Myanmar.
If successful these zones could be expanded and
eventually would coalesce as progress was made.

It is recognised that some of the countries involved do
not at present have the capacity or the resources to
effectively establish and maintain these zones.  If these
zones are strategically placed to bring long term benefit
to the whole region there needs to be a whole of region
approach to building capacity and finding the resources
required. The OIE/FAO GF-TADS also recognises that
there will also be global benefits and the FMD free
developed countries would benefit from investment in
controlling FMD at its source.

It is considered that a long term strategic vision will be
of benefit to the region because it is more likely to be
successful and is more likely to attract the support of
decision makers and potential funders.  It can also give a
focus to the existing funding provided within the region
by a range of organisations that are funding various
aspects of disease control. There is already some progress
in this regard. It will need high level political support
and co-operation with neighbouring countries PR China,
India and Bangladesh will be necessary.

Zoning Working Groups and the Feasibility
Process
The OIE Sub-Commission has endorsed the concept of
the progressive zoning approach and agreed to the
formation of working groups to progress planning. The
process is to begin detailed discussions with member
countries and relevant stakeholders to define the zones
and the requirements for their establishment. This is the
first step in a process to objectively assess the technical
and economic feasibility of zoning proposals.  Leadership
of the working groups would come from the member
countries and the SEAFMDC and other supporters assist
with meeting costs and providing technical advice.
Funding for four meetings over two years for each
working group is assured and is coming from a range of
sources including AusAID, OIE Japan Trust Fund and
the EU projects in Lao PDR and Vietnam.
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There have now been two meetings of the Lower Mekong
Working Group, three meetings of the Upper Mekong
Working Group, two meetings of the Myanmar Zoning
Working Group and an expert mission (cooperation
between, the EU SVSV project, New Zealand and the
SEAFMD Campaign) to Vietnam to provide advice on
the feasibility of the Red River Delta Disease Free Zoning
proposal.

The progressive zoning approach is already having an
impact as member countries and international agencies
see the logic of this approach and are aligning their
activities in support of the approach. Organisations such
as OIE (Tokyo), EU (Lao PDR and Vietnam), AusAID,
FAO, JICA and MAF New Zealand are providing cash
or in-kind support and providing expertise to conduct the
workshops or expert missions and developing projects
that will assist the progressive approach.

The MTM Peninsular Campaign for FMD
Freedom
The MTM Campaign for FMD Freedom is being
developed as a model for other zoning proposals and
already there is a tri-national management structure (the
MTM Tri-state Commission), an MOU, a project
description and logical framework, minimum standards
for FMD control, definitions of zone status, criteria for
zone progression and a surveillance strategy. These
materials are already being used and modified to suit the
other zoning proposals.

An area of the MTM Peninsular was selected as a potential
Free Zone for FMD because it has natural advantages
that favour FMD control and eradication, there is a
relatively high chance of success and it is a good tripartite
example of the need for international cooperation and
there are benefits to all three participating countries.

The essential element of the MTM Campaign is a co-
operative approach between Malaysia, Thailand and
Myanmar to develop a free zone for FMD to OIE
Standards within five years and the strategy initially
involved the establishment of buffer and control zones
with progression to eradication zone and then free zone
status in areas where it can be demonstrated that the
disease has been eradicated. Buffer zones have been
established in the Myeik district of Myanmar’s
Tanintharyi Division and the Prachuab Kiri Khan
Province of Thailand.  The main focus in these zones
will be movement control, surveillance to investigate
vaccine breakdown and to guard against new FMD virus
strains and vaccination where necessary. Mass vaccination
(>80%) will be applied in the Thailand Buffer Zone. In
Myanmar, vaccination will only be used for eradication
of outbreaks because recent surveillance has shown a low
prevalence of FMD.

The area to the south of this will be a Control Zone, where
the main activities will be surveillance and eradication
of outbreaks.  This includes the Kawthaung District in
Myanmar; Regions 8 and 9 in Thailand; and all of Perlis
and Kedah states and parts of Penang, Perak, Kelantan
and Terenganu states in Malaysia. Vaccination will be
used in high risk areas and to assist in the eradication of
outbreaks.

Free zones will be established in areas where OIE
standards can be met and maintained.  The focus will be
on surveillance for early detection and to demonstrate
continued freedom. In all zones, the strategy will also
require close attention to the management of animal
movements, training, communication, public awareness,
research and industry development.  Achieving
commitment and compliance at the local level will be
very important.

To be successful, the MTM Campaign and other zoning
proposals need an integrated collaborative approach to
resourcing and this involves:
• High level commitment and maximum resource

allocation by each of the collaborating countries.  The
MOU signing has demonstrated that the MTM project
has strong support from Ministers and Director
Generals in all three countries.

• A co-operative approach between the member
countries.  For example, Thailand and Malaysia have
indicated a willingness to assist Myanmar whenever
possible.

• Co-ordinated and integrated support by donor
agencies.  This recognises that many of the agencies
have mandates that are complementary to each other.

• Myanmar is the country requiring the strongest
support and work is underway to implement an
integrated plan for assistance.

• There are several matters requiring harmonisation
between countries participating in this regionalisation
initiative.  These include minimum standards for the
control of FMD in all three countries, design and
implementation of an enhanced surveillance strategy,
an import risk assessment and epidemiological and
economic analysis.

Now that management structures have been established,
it is necessary to provide the MTM Tri-state Commission
with ongoing advice on patterns of FMD infection, the
risks to the campaign, to enable them to monitor progress
with disease control and to recommend revised strategies
for FMD control.

Dr Peter Black from the Australian Department of
Agriculture, Fisheries and Forestry carried out a mission
to the MTM zones and has provided the Tri-state
Commission with detailed advice on the surveillance
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needs for the Campaign and Dr David Banks of
Biosecurity Australia has provided advice on import risk
management strategies for the future of the Campaign.

An epidemiological network involving the three countries
is being established and epidemiological studies are now
being carried out. A preliminary epidemiological study

has been carried out by Dr Pebi Purwo Suseno (Regional
secondee to the SEAFMDC from Indonesia) using
existing data and Dr Kachen Wongsathapornchai, a Thai
postgraduate student from Colorado University, is
collaborating with the members of the epidemiological
network in carrying out a risk assessment of animal
movements in the MTM zones.
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Harmonisation of Risk Assessment Procedures in the European Union
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Abstract
The European Commission (EC) in 2000 started a process to address specifically the general principles of risk
assessment with a particular reference to measures that would enhance compatibility of approaches between
the eight Scientific Expert Committees (SECs) advising the EC on issues relating to consumer health.. The
initial 2000 report made several recommendations to overcome various differences in the way risk assessments
are conducted by the different SECs. The second report in 2003 reviewes progress made since 2000 and added
further recommendations how a more harmonised approach might be achieved. To date implementation has
been very limited.

Keywords: European Union, risk assessments, harmonisation

The first report of 2000 (EC, 2000) contained various
recommendations which embrace both the scientific basis
of risk assessment and the administrative/organisational
framework in which it is conducted. Immediate measures
to promote harmonisation are suggested. The follow-up
report of 2003 (EC, 2003) reviews progress made since
2000 and adds further recommendations how a more
harmonised approach might be achieved.

Materials and Methods
Specific areas of the risk assessment process and progress
made in them upon the recommendations made in 2000
are reviewed. Areas specifically addressed are consistency
in definitions and terms used in risk assessment,
underlying principles and key steps applicable to risk
assessment and issues of developing quantitative
approaches in two horizontal domains (microbiological
and toxic chemicals risk assessments. Issues for
improvement and for enhancing compatibility of
approaches are raised.

Results
Need was identified to use a standardised terminology.
As yet there are no agreed definitions of terms. Moreover,
a variety of terms are in use to describe apparently the
same phenomenon, e.g. different terms were identified
in the EU to describe de minimis risk. This is a potential
source of confusion in risk communication. Subsequently,
a proposal for definitions of terms in form of a common
glossary of risk terms is made. Need further exists to agree
on a stepwise procedure for assessing exposures.

A tool for integrated exposure assessment including all
relevant exposure sources and pathways must be provided
by development of common exposure model scenarios,
including procedures for their validation.

Introduction
Risk assessment plays a major and increasing role in the
European Union (EU) in informing the work of risk
managers. Consumer Protection in general and Consumer
Health in particular is of utmost importance. Consumer
Health is regarded as including matters on public health
(food safety), as well as animal health and welfare, plant
health and environmental health.

Issues relating to scientific risk assessment in the area of
consumer health is provided to the European Commission
via the Scientific Steering Committee (SSC) of its Health
and Consumer Protection Directorate General (DG
SANCO) and by eight Scientific Expert Committees
(SECs), providing scientific advice or opinions on
scientific and technical questions in their respective field
of competence. While there is a general agreement that
risk assessment is best addressed in four stages, i.e. hazard
identification, hazard characterisation, exposure
assessment and risk characterisation, differences exist in
the way risk assessments are conducted by the different
SECs. While the observed differences may, to a certain
extent, be explained by factors such as the specific
characteristics of the technological sector, the availability
of information and data, or by historical, administrative,
legislative or regulatory requirements, unjustified
differences may result in discrepancies, lack of
transparency and consistency and difficulties in
subsequent risk communication. A co-ordinated approach
is needed to avoid conflicting opinions arising from
differences in access to data, procedural variations and
differences in the quality of the necessary expertise.

The EC consequently did establish a working group to
address as from 2000 specifically the general principles
of risk assessment with a particular reference to measures
that would enhance compatibility of approaches between
the SECs.
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Progress has to be made to a more probabilistic means of
describing exposure and expressing the risks. The
deterministic approach, involving the definition of a
threshold, may provide a too sharp distinction between
the level where there is an effect or not, thus reducing the
chance to make good risk management decisions.
It is imperative that progress is made to establish a
comprehensive and validated data bank of united
information relevant to risk assessment. The data bank
would reduce one of the major barriers to harmonisation,
providing information to all committees, agencies and
individuals conducting risk assessments. Other benefits
are the avoidance of unnecessary animal experiments,
an improvement in the extrapolation of results between
related agents and a valuable aid to the design of new
safer products and technologies.

Conclusions
The European Union has initiated an internationally
unique attempt to assess the extent to which the broad
spectrum of risk assessment activities could be
harmonised.

Although the work has concentrated on risk assessment
in the EU and specifically in its DG SANCO,

harmonisation issues are of interest to the whole
international community concerned with risk assessment.
Animal welfare, quality of life and sustainability are
emerging issues, gaining in importance. It is appropriate
to consider whether the current definition of risk
assessment: a science led process for establishing the
likelihood of adverse effects on human health and to the
environment from exposure to risk sources, is too narrow
to reflect the future requirements placed on scientific
advice relating to both foods and non-foods.
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Abstract
Traditionally, the field of epidemiology has always dealt with the concept of infectious diseases in populations.
A relatively recent and broad definition of it has been stated as 1the study and evaluation (assessment) of disease
(infectious and chronic) in populations and of factors that determine its occurrence“. Further, the notion of
disease has now been expanded to include other health-related events (notably productivity, promotion of health
and quality-of-life). Epidemiology also provides scientific bases on which to form decision(s), make choices
and determine cost-effective health management programmes.

Latest developments and changes in response to the globalisation of trade, veterinary public health needs per se,
advancement in information technology, biotechnology and changes in animal production and husbandry have
presented epidemiologists with new challenges. These demands constitute important competititve challenges at
the national and international levels.

Keywords: Epidemiology, challenges, globalisation,  surveillance, risk analysis.

— and in paritcular animal-movement control and disease
durveillance systems. Epidemiology plays important role
in proposing such criteria based on scientific reasoning
that can be adopted by international organisations such
as OIE and WTO (Marabelli, 2003; Zepeda et al ., 2001).

Envisaged Future Epidemiology Challenges
The days of teaching veterinary epidemiology that covers
all species in both industrialised and developing countries
appear to be numbered.  The challenge is to have species-
specific epidemiology for example in  poultry, aquatic
animals, bovine, small ruminant, canidae, equine, etc.
And with renewed space exploration recently, for example
going to Mars, there will be soon challenges in learning
new tools to apply to space veterinary epidemiology as
people plan for space tourism coupled with need of high
food safety of animal origins.

In response to these challenges, several developing
countries in collaboration with developed/ industralised
countries have started joint
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Introduction
Epidemiology is the study and evaluation (assessment)
of disease (infectious and chronic) in populations and of
factors that determine its occurrence. The notion of
disease has now been expanded to include other health-
related events (notably productivity, promotion of health
and quality-of-life and environmental health). Generally,
epidemiology offers methods/ways to identify modifiable
risk factors, provide scientific basis on which to form
decision(s) and make choices, determine cost-effective
health management programs and design and evaluate
surveillance and monitoring systems. In addition, the
concurrent development of global rules-based production
and trading environment under WTO-SPS introduces vital
concerns on disease free animals and animal products
which regulate/limit the kind of and extent of disease
management measures, diagnostic methods and improved
animal health information sytems (Marabelli, 2003;
Zepeda et al. 2001).

Thus, the relationship between epidemiology and free
international trade on animal and animal product revolves
around animal-health risk analysis and regionalization
(WTO-SPS).  To perform this risk analysis, there is a
need for available scientific data generated by
comprehensive surveillance systems with sound
epidemiological designs. The results obtained from this
animal-health risk analysis provide the scientific basis to
satisfy international free trade requirements. As for the
animal-health risk analysis and regionalization, either a
zone within an infected country or a region (comprising
of several countries or parts within an infected sub-
continent) could be declared disease-free based on factors
such as geography, ecosystems, veterinary infrastructure
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Abstract
Rapid increasing breeds of livestock and growing automation of the livestock industry has brought a pressing
need for more reliable identification of livestock.  Electronic animal identification is now fast becoming more
and more important in the new economic global environment to control livestock on the outbreak and eradication
of diseases, limiting economic losses and control of residues in slaughtered animals, the addressing question of
farming automation and recovery of lost or stolen animals.  Animal diseases, outbreak of “Mad Cow scare”,
“Nipah virus”, “Birds flu”, etc. have greatly intensified the evaluation of the various electronic RFID systems
for an effective lifetime identification of livestock for food safety, health, breeding and diseases control and
management.

The first projects using electronic identification on livestock to evaluate the performance, compatibility,
limitations, application methods were carried out in the early 1990s.  Since then, many smaller and larger
projects have been undertaken including IDEA (1998 – 2001) where almost one million animals (cattle, sheep,
goats and buffaloes) using three types of electronic tags (ruminal bolus, ear tag and injectable transponder) in
EU countries and Botswana’s cattle information system involving 300,000 cattle.

The main results and conclusions of the effectiveness, limitations and benefits of electronic identification methods
in livestock animals are summarised in this paper.

Key words: Electronic animal identification, bolus, microchip, livestock.

Materials and Methods
• Microchip

A microchip, encapsulated in a tiny bio-glass tube
and encoded with a non-reprogrammable number that
can be read using a suitable reader, is totally inert
electronic transponder about the size of a grain of
rice.  This method of electronic identification is used
extensively for permanent identification of a range
of animal species and various implantation sites for
different species that also can be obtained from the
WSAVA website.

• Ear-tag

This is a combination of a tab and transponder.
Electronic ear-tag is used today for animal farming
and feeding stations, but losses and failures and low
dynamic reading efficiency are the main problems.
Experience has shown that this method is limited
suitable.

• Bolus

A ruminal bolus is a ceramic capsule (size:
dia=19mm, L=75mm) that contains a RFID
transponder, administered orally to the animals and
it remains retained in the reticulum of the ruminants
(cattle, sheep, goat, deer).  In young stock, care is
required when inserting so as to avoid damage to the
throat.  Boluses provide protection from fraud and
stay in a constant position.

Introduction
To improve animal traceability throughout the animal’s
lifetime, a permanent, unique coded electronic
identification system is the most applicable technology.
An electronic identification must be in place as soon as
possible after the birth to the death of the animal.

The use of Radio Frequency Identification (RFID)
enhance animal and farming management with reduced
labour cost and increased accuracy of data collection 1&2
.
Some available analysis results indicate that ruminal bolus
present the lowest means of losses (< 0.5%) compared to
injectable transponders and suggest that using of ruminal
bolus is an efficient and reliable method for the
identification of livestock.

Fraud-safe electronic identification of swine can only be
done with injectable transponders.  Research has shown
that the recovery rate is still not satisfactory and Food
Health Authorities argue that implantable should not be
used for meat supply because of the difficulty of
recovering during slaughter.  At the slaughterhouse: No
implant – no acceptance of the animal or must be x-rayed
and eventually destroyed.

On the other hand where a closed meat system is in place
(breeding, farming, slaughter owned by one organisation)
an electronic identification system for food safety and
health control may not be necessary as some industry
leaders argue.
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• Scanner
The Scanner sends radio-frequency-signal to the
transponder, providing the energy power needed by
the microchip and send its unique ID code back to
the scanner.  Scanner reading distance will vary
depending on the antenna size and transponder
quality, size and orientation.  Handheld scanners with
a reading distance of up to 40 cm are available.  For
the IDEA project “walk-by” or “race” station readers
a 90cm reading performance is required.

• Standardisation
The ISO standard 11784 describes the structure and
the information content of the radio-frequency
identification code for animals and ISO 11785
defines the technical aspects of communication
between transponder and scanner.

The ISO standards and associated protocols provide
a mechanism whereby it is every country’s
responsibility to regulate and guarantee number
uniqueness of the 15 digit code including a country
code (ISO3166), a manufacturer’s code, a species
code, a race code, a year-of-birth code, a category
code, a farm code, a gender code in combination with
an individual number code  and database
management.  Codes for the Representation of
Countries.  (e.g. 458 for Malaysia, followed by an
application’s code “1” = livestock, a manufacturer’s
code “981” = Datamars and serial number
12345678).

Many countries have regulated for the use of RFID
devices within compulsory programs.  Under the US
National F.A.I.R. ISO compliant electronic devices
is a requirement.  Australia has adopted the standard
within NLIS (National Livestock Information
System) but restricted devices to those using HDX
bolus (to ensure they achieved a minimum read
distance >100cm).

• Registration
Electronically identified animals should be registered
in national central databases with all its relevant ID
code, health & breeding details, & particulars of the
owner, otherwise the system is rendered useless.
Owners must check that the animal “passport” is
completed properly before an animal is moved onto
their holding or purchased.  The EU, in particular,
the UK has already implemented such schemes under
British Cattle Movement Service and Pet Travel
Scheme for dogs.

Anatomical and Physiological Studies
on Bolus
• Cattle

Early research already indicted that the room of

reticulum of a newborn calf is sufficient for the
retention of ceramic designed cylindrical “bolus” and
that the morphology was unaffected by the ceramic
bolus in accordance with the physiological and
performance results.  In rare cases (>0.3%) the
animals expelled the bolus after application but it
can be easy recovered from the floor and the animals
can be re-identified.

During the IDEA project, it is reported that at least
one calf died.  It was believed that the bolus was
lodged in the throat.  It is suggested that boluses,
well moistened with calf saliva slid down easily even
in newborn calves. Recovery of boluses of animals
identified with a bolus at abattoirs were recovered
very easy and fast (approx. 270 animals/hour).

• Sheep and Goats
Research on electronic identification of sheep and
goals has shown that ear tag is the most unreliable.
Injected transponders can migrate and leading to
time-consuming and difficult recovery at the abattoir.
Intra-ruminal transponders has proven to be the most
reliable method.

Bolus of the size of (7.5 x 2.0cm), weight 68.5 to
70g can be administered in mature sheep or lambs
greater than 20kg in weight.  Some researcher found
that lambs weighing less than 20kg are not able to
swallow the boluses, but are able to swallow the
boluses once they grew to 20kg.  The Alberta
Agriculture, Food and Rural Development
Department, Lethbridge reported that at slaughter,
boluses were recovered from the rumens of the lambs
with a 100% success rate.

• Deer
New Zealand seems to be the only country where
the electronic identification of deer has been
regulated since December 2001.  However, the author
of this paper has no knowledge of any scientist report
on experience with electronic identification of deer.

Economic Benefits
The principal benefits of improved animal identification
systems are the limitation of spread of diseases,
facilitating quick trace-back of infected animals, limiting
production and stock losses, and ultimately keeping trade
losses at a minimum.  Consumer confidence and
authentication of origin certifying superior quality
resulting in premium prices of the product (meat) will
result in direct benefits.

IDEA analysis results showed direct net savings of 17%
using boluses compared with plastic ear tags and a cost
for the electronic identification system of 5 Euros/animal/
year in a scenario involving one million animals .
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Conclusion & Discussion
Electronic identification in livestock is a necessary key
to advanced livestock management. Electronic
identification has shown promise for meeting this need,
but unfortunately national or international system for
animal identification has been slow in its development
and endorsement.

Although each method of the electronic identification
offers a solution towards permanent identification and
management control for animals, each method has its own
application limits. As such there is no single effective
method that can be used for all the animals.  The use of
electronic ear-tag is limited by its easy detachment leading
to loss and possible fraud compared to bolus and
microchip, both of which guarantee permanent life time
and fraud-proof identification of the animals.  Electronic
identification in the form of bolus transponders seems to
be the best method for identification of ruminants (deer,
goat, sheep and cattle) and can be administered on very
young stock.  The retention rate is very high and the
removal of the bolus in live animals virtually impossible.
From the economic point of view, identification with
bolus transponders proposes a net savings of up to 17%
compared with other methods.

Setting of standards for an effective electronic
identification of livestock system that would meet
performance needs of the various livestock species in
addition to technical standards would prove to be
challenging to the new economic global environment.
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Abstract
Malaysia needs to prepare for the re-emergence of Nipah virus (NV).  Rapid accurate and robust tests need to
be developed before we are again faced with the disease.  To be one–step ahead of the disease, research
collaborations and work between VRI-JICA and the universities in Malaysia have been propelled towards the
production of novel biologicals for the development of diagnostic assays for NV.  Real time-RTPCR, RT-
PCR for rapid and accurate detection of viral RNA and restriction enzyme analysis method to differentiate
Nipah and Hendra viruses, have been developed.  A neutralising monoclonal antibody (Mab) and a panel of
other Mabs against the L, G, M and N proteins have been established.  Recombinant proteins of the L, N, M
and G genes have been produced for diagnostic and research purposes and will replace the crude formalin-
inactivated NV antigen currently produced at a very high risk.  The neutralizing Mab that can differentiate
between Hendra and Nipah virus infections in immunodiagnostic assays has been utilised in the establishment
of a competitive C-ELISA for antibody detection, which is valuable for the screening of wildlife sera.  The C-
ELISA is currently utilised for screening NV antibodies in fruit bats and flying foxes trapped in the country.

Keywords: Nipah virus, diagnosis, Malaysia

development and improvement of methods of diagnosis,
control and future prevention of the disease.

Identification of Priority Research Areas
After the outbreaks, one of the priority research areas
identified was determining persistency of the virus in
animals including wildlife and the environment.  The
ability to isolate and detect Nipah virus from the flying
foxes may suggests that other wildlife might be infected
with the virus.  The possibility of other mammals whether
arboreal or terrestrial being also natural hosts for Nipah
virus has not been ignored.  This is because, during the
outbreak, many other species of animals including horses,
birds, lizards and rodents were found dead alongside the
pigs.  It is therefore vital that other carriers, vectors,
amplifiers and transmitters of this disease besides the
flying foxes, be identified.  The disease in pigs is very
difficult to identify as the pig morbidity and mortality
are low.  The clinical signs are not markedly different
from those of other diseases of pigs in Malaysia.  It is
therefore more critical that the disease be detected earlier
in the pig herds before they spread to the pig farmers or
handlers.  Rapid, accurate and robust diagnostic
procedures are therefore needed to either directly detect
or show evidence of Nipah virus infection by the
laboratory and by the farmers themselves using accurate
and easy to handle pen-side tests.  Improvement in the

Introduction
Nipah virus (NV) infections in human, pigs, horses, and
other domestic animals like dogs and cats were first
recognised between May 1998-1999 in Malaysia, i.e.
when the Nipah disease outbreak was at its peak (Aziz
1999; Mohd Nor et al. 2000).  The virus was isolated
from patients manifesting encephalitis (Chua et al. 2000)
and from sick pigs during the outbreak (Mohd Ali,
unpublished, Maizan et al. 2000).  A NV was also isolated
from flying foxes in Malaysia (Chua et al. 2002 ).  Since
the virus was shown to have been harbored by flying
foxes, it was hypothesised that the virus shedded was
amplified in the pigs and spread to human via pigs.  It is
vital that the disease be monitored in the pigs and bats,
where early detection, especially in pigs, will allow for
an early warning system for actions to be immediately
taken before the disease can spread to human especially
those closely associated with pig-farming and handling.
Furthermore, with the emergent of a NV outbreak in
Bangladesh, the possibility that Nipah virus may occur
again is very high.  Due to its tremendous implications
on the national economy and threat to public health, it is
imperative that effective measures for diagnosis, control
and prevention be developed.  Research collaborations
to investigate the basic molecular biological properties
of Nipah virus were established.  This paper reports on
some of the results of the research collaborations between
VRI-JICA-UM-UPM-UKM in Malaysia especially in the
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mass screening tests for pigs and other animals is needed
so that the disease is detected early and a more
comprehensive and effective surveillance, monitoring and
control programmes be formulated.

Real Time–Quantitative RT-PCR, RT-PCR
and Restriction Enzyme Analysis for the
Rapid Diagnosis of Nipah Virus Infection
Due to its zoonotic nature and its apparent potential to
infect a range of animals, it is vital that sensitive and
rapid diagnostic techniques for detection of the virus be
made available for the current control and surveillance
programme in the country.  Not only should the viruses
be rapidly identified from dead pigs but detection of the
virus in live pigs to detect early, sub-acute or subclinical
infection from infected body fluids including serum and
the buffy coat of blood and excretions need to be
established.  A RT-PCR and nested PCR based on the N
genes of Nipah and Hendra viruses have been established
(Maizan et al. 2000).  (Although Hendra virus infection
in horses had not been reported in Malaysia, tests to
differentiate Nipah from Hendra virus infection was also
established, as the Hendra virus is closely related to Nipah.
Further differentiation of Nipah from Hendra virus was
evaluated by sequencing and restriction enzyme analysis
of the partial N gene of the 397 bp PCR products).  The
work was made possible by the Nipah viruses isolated
from lung homogenates of pigs grown in VERO (African
Green monkey kidney cells, ATCC, CCL 81) and the
availability of viruses isolated from pigs at the Veterinary
Research Institute during the outbreaks in 1998/1999.  A
quantitative real-time RT-PCR assay to determine the
kinetics of NV replication in cell culture systems has also
been established (Li-Yen et al. 2003).

A New Nipah Virus Strain
An accurate understanding of the basic genomics and
proteomics of the Nipah viruses isolated including
establishing a molecular database of the virus is required.
The information derived is necessary to elucidate, for one,
the potential biological properties of genes encoded within
the genome.  The full genome sequence of three Nipah
virus isolates from the Malaysian pigs revealed high
sequence similaritie (>99%) between the Nipah virus
sequences from the pigs and all other reported Nipah virus
sequences; almost all from human except one from the
pteropid bats or flying foxes (Sazaly et al. 2001).
However, closer examination of the sequences revealed
distinct nucleotides and amino acid differences amongst
some of the isolates.  It was discovered that a pig NV-
Tambun strain is diverged from the NV-flying fox, NV-
human and two other pig NV isolated from 2 different
areas in Malaysia (NV-Seremban and NV-Sungai Buloh)
during the outbreak; the possibility of NV shedding from
different flocks of flying foxes may therefore occu (Sazaly
et al. 2004, submitted to EID).  The shedding might not

only affect pigs but other wildlife in the vicinity of its
roosting or feeding sites.

Production of Monoclonal Antibodies (Mabs)
to Nipah Virus, Development of C-ELISA
and Use of Mabs in Enzyme-immuno Assays
Currently the Indirect ELISA is used as the method to
detect NV antibodies.  One of the problems of the Indirect
ELISA is that an anti-species IgG linked to enzymes is
needed to detect antibodies in the serum.  With the
surveillance programme that need to be set up in the
country i.e. to consistently monitor Nipah virus and
determine prevalence in all species of domesticated
animals and wildlife, this system has therefore its
shortcomings.  Eight clones of Mabs to Nipah Virus were
produced against formalin-inactivated NV antigens.  They
reacted positive by indirect immunofluorescent antibody
test and one of them also demonstrated virus neutralising
activity.  They were classified into 6 different types based
on their biological properties (Imada et al. 2003).  One
of the Mab is a neutralizing antibody with no cross-
reactivity with Hendra virus antigens.  With the
production and identification of specific monoclonal
antibodies that does not cross-react with any other
paramyxoviruses, a competitive type or inhibition ELISA
was established.  The C-ELISA has a sensitivity and
specificity of 95% using pigs sera.  The
immunohistochemical detection method for Nipah virus
antigen detection in formalin-fixed paraffin embedded
pig lung tissues from experimental Nipah virus antigens
(Pig and lung horse embedded tissues were provided by
Dr. John White, AAHL, Geelong, Australia) was aslo
established using the Mabs.  The Mabs produced against
the L, M, N and G proteins are very useful for the
development of other immunodiagnostic tests for NV
infections in animals and further research studies
involving the genomes and proteins of NV.  The C-ELISA
is currently widely used to screen sera of flying foxes
and fruit bats for Nipah virus antibody.  The C-ELISA
will be extended to screen other wildlife for NV.

Production of Recombinant Proteins
To cope with the very large number of sera required to be
screened in the shortest possible time period, a rapid and
easy to perform test like the ELISA would be sufficient
to give an indication of the antibody or infection profile
of the herd.  Currently the Indirect ELISA based on whole
antigens in crude Vero cells lysates is used as the antigen.
The crude lysates contained all the protein antigens (esp.
F, G, N, M).  These have posed problems of cross- and
non specific reactions especially with other
Paramyxoviruses and most probably with other viruses
which might contain nearly similar M and N proteins, as
these genes are usually very conserved and might encode
similar full length proteins or similar peptides
configuration, shared by Nipah virus.  These have posed
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constraints in the analysis and interpretation of results.
One way to overcome the problems of cross-reactivity
and non-specific reactions is by using antigens which are
proteins or peptides specific only to the virus.
Recombinant proteins or peptides have been produced
and the specificity of these proteins/peptides in their
ability to distinguish between other Paramyxoviruses are
still under study.  Recombinant G proteins (Suriani et al.

2003; Taznim et al. 2003), N protein (Ong et al. 2001,
2002) and L protein (Shahreza et al. 2003) have been
produced.  Polyclonal and monoclonal antibodies to the
recombinant antigens will be made and together with the
proteins will be evaluated in enzyme-immunoassays
development for the detection of NV infection.

Conclusion
Recent studies of NV in flying foxes in Malaysia showed
that the flying foxes from various roosting sites or colonies
throughout the peninsular have high antibodies to NV
(Shirai and Sohayati, personal communication).  Malaysia
should therefore be prepared for the possibility of the
virus re-emerging.  The production of Mabs, recombinant
proteins and the development of assays using these
biologicals will hopefully placed us one step ahead of
the virus and disease.
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Abstract
Disease outbreaks can be both highly distressing, and in many cases, expensive both in treatment and replacement
cost. Diagnosis is the essential first step in the prevention of disease. Conventional diagnostic methods such as
isolation and characterization of pathogens using microbiology and virology assay systems were time consuming
and complicated. Molecular biology tools such as PCR, RT-PCR, real time PCR, engineered mammalian cells
to express a particular protein, recombinant proteins base ELISAs, and monoclonal antibodies based antigen
detection systems, have become the main tools used in disease diagnosis.

Keywords: Molecular biology tools, disease diagnosis

In this presentation, I use the diagnosis of SARS
coronavirus infection in human as an example since the
outbreak of SARS has had a regional impact on the
economic of Asian countries that were affected.

Materials and Methods

Sera
Human sera used in this study were collected from
Singapore General Hospital, Singapore and Tan Tok Seng
Hospital, Singapore. The panel of serum samples satisfied
the W.H.O definition of SARS.

Gene Coning and Recombinant Protein

Expression in E.coli
Immunogenic domain of nucleocapsid (N) and spike (S)
proteins from SARS-CoV was expressed, cloned into
PGEX4T-3 and transformed into E.coli BL21 for protein
expression. Western blot assay, ELISA and lateral flow
assay were conducted using SARS infected sera to test
the sensitivity and specificity of these proteins.

Recombinant Protein Expression n

Baculovirus System For IFA
Construction of recombinant Autographa californica

multiple nucleopolyhedroviruses expressing His6-tagged
N and S proteins from the polyhedrin promoter was
performed according to Bac-to-Bac system protocol. IFA
was carried out according to previous study (Lu et al.

2004)

Monoclonal antibody production for ELISA
Female BALB/c mice were immunized intramuscularly
thrice with N and S proteins. Mabs production were
carried out according to previous study (Seah et al. 2001).

Introduction
Disease outbreaks are recognized as a significant
constraint to human and animal populations, aquaculture
production and trade, affecting both economic
development and socioeconomic revenue of various
sectors in many countries in the world. Diagnosis and
surveillance of infected populations have thus taken an
important role in the management to reduce the likelihood
of these diseases spreading. Thus, diagnosis has becomes
an essential step in the early detection and disease control.
Current techniques employed in the diagnosis of animal
pathogens include bacteriological isolation, identifying
the organisms by using biochemical reactions, or specific
antibody reactions such as slide agglutination,
fluorescence antibody test, compliment fixation, etc.
These tests either has been proven less sensitive or
required lengthy procedures. For viral disease diagnosis,
a definitive identification of the virus either grow in cell
cultures or directly in the specimen is made by using one
of the following tests such as immunoelectron
microscopy, whole virus enzyme-linked immunosorbent
assay (ELISA), agar-gel immunodiffusion (AGDI),
immunofluoresence antibody assay (IFA), neutralization,
etc. This tests either employ viral antigens that were
produced by an inefficient and time-consuming tissue
culture system or complicated laboratory procedures.

In the last decades, the application of molecular biology
tools for the diagnosis of disease has been developed to
circumvent these problems. These tools for disease
diagnosis, such as sequence detection, via PCR, RT-PCR
and real time PCR; antibody detection, via ELISA,
Western blot and lateral flow rapid test, using recombinant
proteins of high purity; antigen detection, via monoclonal
antibodies; and others. These technologies will facilitate
the identification of pathogens in a very short time, cost
effective, easy to perform, safe, reproducible and some
are automated to facilitate the evaluation of large numbers
of specimens.
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RT-PCR /Real Time PCR
Total SARS-CoV RNA was extracted from viral infected
specimens. RT-PCR and real time RT-PCR were carried
out according to previous study

Results
Immunogenic domain of N and S protein of SARS-CoV,
at 684bp-1269bp and 1323bp-2100bp, have been
characterized by positive and negative sera. These
recombinant proteins were expressed and purified for
development of molecular diagnosis tools such as Western
blot, ELISA, and lateral flow. These tools were evaluated
using a panel of 274 clinically blind samples and able to
detect SARS positive samples with the sensitivity and
specificity of 90.9% and 98.3% respectively (He et al,
2004). ELISA and lateral flow assay have identical
sensitivity and specificity to Western blot assay.
Monoclonal antibodies based ELISAs give a sensitivity
of 375pg of viral antigen and 500 TCID50 of SARS virus.
When comparing both baculovirus expressed
recombinant IFA with conventional whole virus IFA, we
found the sensitivity and specificity to be identical to one
another at 95.6% and 100% respectively, when evaluated
using identical serum samples as above (Manopo et al,
2004).

Discussion
Due to the SARS outbreak, there is a need for a rapid and
safe identification method to detect SARS infected
patients. Diagnosis tests were generated using molecular
techniques to allow for prompt and appropriate clinical
management, isolation, and quarantine, thereby
minimizing the risk of cross-infection in hospital or in
local community. We have seen recent SARS infection
due to carelessness of researches handling live virus
research in Singapore, Taiwan and in China. Safety in
doing researches has becoming a paramount issue in
dealing with diagnosis of SARS infected samples. The
advancement in molecular biology has provided an
alternate safer and user-friendlier method for the diagnosis
of SARS infection with equal or better sensitivity and
specificity to the conventional method.

RT-PCR and real time RT-PCR are the recommended
method used for the detection of SARS-CoV RNA in
clinical samples. Although they are sensitive and specific,
the drawbacks of using these assays are time consuming,
technically demanding and expensive. These drawbacks
make them a difficult procedure to be conducted in
majority of clinical laboratories, especially those in

developing country. Mab based ELISA is used for SARS-
CoV antigen assay. This test is used to circumvent
problems faced above. For antibody detection assay,
Western blot, ELISA and lateral flow assay using
recombinant proteins were used. These assays can be used
to screen large amount of samples at one time, and cost
effective. Moreover, rapid format-lateral flow assay needs
less than 15 minutes for the whole process of diagnosis.
However, the recombinant proteins used need to be
purified and could be denatured during purification
process. Samples from early infected patients also could
not be used as there is a lag period of 7 to 10 days before
detectable SARS antibodies are formed.

Conventional whole virus IFA is considered to be the Gold
Standard in SARS diagnosis. However, this method
utilizes live virus to infect cell culture for antibody
detection. As such, it needs to be conducted in BSL-3
facilities to prevent the risk of infection and
contamination. To resolve this problem, we used
baculovirus expressing recombinant protein in cell culture
for IFA. This recombinant protein IFA has the advantage
of not using infectious virus culture and can be used in
majority of the laboratories without having to use BL3-
facililies. Moreover, this test has identical sensitivity and
specificity of conventional whole virus IFA. Thus it can
be used to replace conventional IFA.

In conclusion, molecular biology tools can provide a
rapid, safe, cost effective, user friendly, more sensitive
and more specific diagnosis test.
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Abstract
The poultry and pig industries are highly dependent on imported feeds with negligible production of feed
crops, and under-utilisation of agro-industrial by-products.   The slow growth of the ruminant subsector may
be because of the low base population of cattle, buffaloes, sheep and goats for rapid multiplication, limiting the
ability for intensive selection for genetic improvement.  Artificial insemination technology has not been fully
utilized to multiply superior stock and produce crossbred animals because of poor conception rates.  Fish
production can be intensified by good management over different functions and variables of the cultivated
organisms, the stock and their environment.  The concept of farming systems reflects the existence of relationships
between resource variables; only certain systems are ecologically, biologically and technically viable.

Malaysian scientists have carried out research on various aspects of biotechnology as means of enhancing the
economic production of livestock and fish. These are now a strong network among researchers in the universities
and research institutions. Multidisciplinary and inter-institutional research is encouraged.  Recent advances in
biotechnology are applied in order to develop rapid and cost effective diagnostic reagents, vaccines and other
biologics, to improve genetic resources for ruminant and fish production, and to improve local feed resources.
Animal models are also used for the study of human health.

Keyword: Animal biotechnology, research and development, Malaysia.

Introduction
Several issues confront the livestock industries in
Malaysia.  The poultry and pig industries, the two most
developed sectors, are highly dependent on imported
feeds with negligible production of feed crops, and under-
utilisation of agro-industrial by-products.  Also,
technologies for production of quality animal products
(e.g. lean meat) are lacking.

The ruminant sub sector is slow in its growth, may be
because of the low base population of cattle, buffaloes,
sheep and goats for rapid multiplication, thus limiting
the ability for intensive selection for genetic improvement.
Artificial insemination technology has not been fully
utilized to multiply superior stock and produce crossbred
animals because of poor conception rates.  Efforts to
utilize our own indigenous animals such as the Kedah
Kelantan cattle have been minimal and disorganized.

Fish is now an important source of protein and contribute
significantly to the industry. Fish production can be
intensified by good management over different functions
and variables of the cultivated organisms, the stock and
their environment.  The concept of farming systems
reflects the existence of relationships between resource
variables; in which fish is now an important source of
protein and contribute significantly to the industry. Only
certain systems are ecologically, biologically and
technically viable.

To overcome the above constraints, biotechnology is
rapidly acquiring a prominent place.  Animal
biotechnology research worldwide has made rapid
advances in the production and health of livestock, as
well as fish.  The application of new biotechnology
methods in livestock industry, such as recombinant DNA
techniques, cell culture, monoclonal antibody and others,
have already generated a number of products for
improving milk and meat production, animal health and
food processing, and will definitely continue to do so.
Products now emerging ranged from rapid diagnostic tests
for contaminants in animal products, to genetically
engineered animals to produce high value
pharmaceuticals.  In the veterinary medical research,
biotechnology was initially applied to vaccine
development and diagnostics for early disease detection.
Recently this novel technology has contributed toward
efforts for improvement of detoxification systems.  The
important areas of interest by animal researchers
worldwide include:
• Animal cloning: transgenic animals for the

introduction of important traits.  The species of
animals involved ranged from cattle, sheep, poultry
and fish.

• Development of rapid diagnostic kits.
• Development of recombinant and DNA vaccines.
• Improvement of reproductive biotechnology

methods.
• Treatment of unutilized local feed resources with

genetically engineered microbes.
• Animal models for the study of human health.
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• Biopharming: use of animals in the production of
pharmaceutical products.

Research and Development
Malaysian scientists have been researching on various
aspects of biotechnology since 1980s, as alternative
means of enhancing the economic production of livestock
and fish.  Expertise and laboratory facilities in
biotechnology and allied disciplines are brought together
in many multidisciplinary research and inter-institutional
group. Research projects are coordinated under Animal
Biotechnology Cooperative Centre, and funded mainly
by the grants under the Ministry of Science, Technology
and Innovation.  The areas included:
• Mass production of in-vitro sexed embryos, using

new reproductive biotechnologies and recombinant
DNA technology.

• Efficient ultilisation of feed and plant by-products.
• Development of recombinant vectors for vaccine

delivery.
• Improvement of genetic resources for better

commercial value in fish and wild-life species.
• Development of rapid diagnostic reagents and kits,

vaccines and other biologics.
• Other basic research in animal biotechnology which

include: isolation and characterization of local
organisms for establishment of databases and
pathogenesis studies.

Animal Biotechnology Cooperative Centre
(ABCC)
The Animal Biotechnology Cooperative Centre was
formally established in 1996, under the auspices of
Ministry of Science, Technology and Innovation
(formerly, Ministry of Science, Technology and the
Environment).  It is a virtual centre, managed by a
coordinator, and acts as a mechanism for coordinating
the National Biotechnology Programme more effectively.
The centre also coordinates a collaborative network with
the participations of the universities, research institutions
and relevant industries. In this way, it is hoped that leading
edge research can be pursued and diffusion of knowledge
to the industries can be accelerated.

The objectives of ABCC are:
i) To create a centre of excellence in the field of animal

biotechnology.
ii) To conduct leading edge national coordinated

research on important diseases that will allow rapid
technology transfer.

iii) To increase livestock productivity through the
development of new reproductive and nutritive
strategies.

iv) To promote the efficient use of available resources
in various institutions through collaborative and
coordinated research.

v) To increase human resources in animal biotechnology
through short courses and research attachments,
locally and overseas.

Research Priority
Four research and development (R and D) priority areas
were identified for National Animal Biotechnology
programme:

1. Animal Nutrition and Production

Although Malaysia has an abundance of forages and
agriculture by-products, the livestock industry is
heavily dependent on imported cereal feed grains for
animal production, particularly in the poultry and pig
industries.  Feed constitutes a major portion of the
total animal production costs.  Efficient utilization
of feeds to produce meat, milk and eggs can therefore
significantly reduce the overall production costs.
Two approaches (direct and indirect) are available
to improve feed utilization and production efficiency
in livestock production.  The direct approach includes
modifications of agriculture by-products for efficient
intake of nutrients. The indirect approach includes
immuno-manipulation and genetic manipulation of
the animals’ genome and improving digestive
capability of rumen microbes.

2. Animal Breeding and Reproduction

Artificial insemination (A1) in cattle has played
major roles in genetic improvement of livestock
worldwide.  Embryo transfer (ET) can be viewed as
the female counterpart of A1.  In Malaysia, Al has
been practiced for over 30 years in cattle but genetic
progress has been slow due to difficulties in oestrous
detection.  The first ET calf was born in Malaysia in
the 1980s and several research institutes are now
actively engaged in in-vitro fertilization (IVF) and
embryo bisection technology.  The stage is now set
to expand these technologies to accelerate genetic
improvement for mass propagation of animal clones.
At the same time, recombinant DNA technologies
are being developed to identify individual genes and
increase the accuracy of predicting breeding
performance.

3. Animal Health

Effective disease control is a major prerequisite in
enhancing livestock productivity. The rapid
modernization of the poultry and pig industries, and
the convenient global movement of animals,
necessitates the strict control of important animal
diseases.  The ruminant industry suffers significant
financial losses through occurrence of diseases such
as parasitic gastroenteritis, septicaemia, pneumonia
and diarrheoa.  Not all commercially available
vaccines confer enough protection against the
diseases because imported vaccines have
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incorporated strains of organisms which are not
completely matching the Malaysians strains.  There
is also lack of effective rapid diagnostic tests to
identify the causative agents; either they are not
available commercially or they are too expensive to
be cost effective.  Food safety and zoonotic diseases
are also of major concern. These concerns are being
addressed, using biotechnology tools.

4. Fish Production and Health

Currently, conventional methods such as
crossbreeding and interspecific hybridization are
used in commercial breeding stocks in aquaculture.
Production and quality of both cultured and
ornamental fish can be improved by genetic
manipulation and gene transfer.  Several parasitic,
viral and bacterial diseases inflict economic losses
in fresh water and marine fishes, and in shrimps.
Conventional diagnostic tests are time-consuming,
thus there is a need to develop field-ready diagnostic
kits, using nucleic acid amplification technologies.
Studies are also ongoing on conservation of genetic
resources by cryopreservation in gene banks and the
use of fish as a sensor of pollution of the aquatic
environment.

Achievements
Research in animal biotechnology has produced
significant results especially in the form of diagnostic
kits and vaccines. Some examples are ELISA-based
diagnostic kit for identification of Newcastle disease
virus, and single-tube PCR diagnostic kit for the detection
of White spot virus in shrimps. The White spot virus
diagnostic kit has been sold worldwide. Several vaccines
such as for infectious bursal disease and swine fever are
undergoing field trials.

In ruminant reproduction, the concept of being able to
alter the sex ratio and produce offspring of pre-determined
sex is attractive. The follicle maps of some local cattle
breed types have been established for effective
synchronization and super stimulation of cattle. Molecular
marker technique for determining X and Y chromosomes
in spermatozoa has been successfully established. On the
fundamental side, a lot of databases on various organisms
have been generated and deposited in gene banks.

Conclusion
The development of core competency of scientists in any
R and D system is of paramount importance as it is
desirous to address the issue of low productivity of
livestock populations.  The establishments of well-
equipped laboratories are also essential in bringing
together scientists with common interests.

Therefore, a strong nucleus of trained manpower in the
leading edge technology and key areas, as well as well-
equipped laboratories are the key factors in accelerating
progress in animal biotechnology in the new millennium.
The government has taken the initiative to build a National
Agro-biotechnology Institute which will be equipped with
state-of-the-art facilities. Efforts are being made to bring
renowned scientists abroad to assist in training and
working on collaborative research programmes, alongside
with Malaysian scientists.

Strengthening R and D activities in animal biotechnology
will enable the Malaysian livestock and fish industries to
achieve high production efficiency at minimal cost and
face the future challenges of a more market oriented and
global trading environment. Advances in biotechnology
will help to substantially decrease the input costs in
producing high quality meat and milk proteins, produce
fish of high quality, reduce the susceptibility of livestock
and fish to specific diseases and environmental stresses,
rapid detection of important livestock diseases, and finally
reduce food-borne human illnesses through consumption
of quality meat, poultry and fish products. Rapid detection
and control of zoonotic disease are also on a high priority.
Animal models are in great demand for the study on
human health.

It is hoped that ABCC is able to coordinate research
projects of top priority by bringing together researchers
of similar interests and various expertise. The planned
National Agro-biotechnology Institute should establish
well equipped laboratories and attract renowned scientists.
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Introduction
Methods for the livestock reproduction potential have
progressed and developed since the middle of the last
century. There are several successive generations of
reproductive biotechnology from artificial insemination
(AI), multiple ovulation and embryo transfer (MOET),
in vitro maturation, fertilization and culture (IVMFC),
nuclear transfer (cloning) and transgenesis. The main
interest in reproductive biotechnology in the livestock is
its potential application for rapid genetic improvement
for increase production of meat and milk. Recent
outbreaks of Foot and Mouth Disease (FMD) and Bovine
Spongiform Encephalopathy (BSE) in various parts of
the world have highlighted another important application
of these biotechnologies for the control of infectious
diseases in the international and local movement of
genetic resources (Thibier, 2001). The development of
the livestock reproductive biotechnology in Malaysia
follows parallel to other countries. Research and
development in reproductive biotechnology are mainly
carried out in research institutions and universities
(MARDI, UPM, UM and NIAB DVS) with main funding
from MOSTI (Ministry of Science, Technology and
Innovation) through its IRPA (Intensified Research
Priority Areas) and DBD (National Biotechnology
Directorate) programmes. In this paper, some highlights
in the in vivo and in vitro production of gametes, its in
vitro manipulation and some research associated with
genomic investigation in Malaysia are discussed.

In Vivo Production and Manipulation of
Gamete

Artificial Insemination
AI is the first assisted reproductive technique introduced
into the country in the 1950s using fresh semen in cattle
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Abstract
This paper is an overview of the research and development of various reproductive biotechnologies in livestock
in Malaysia. The main reproductive biotechnologies are associated with the in vivo gamete production (artifi-
cial insemination, multiple ovulation and embryo transfer and oocyte recovery), in vitro embryo production
and manipulations (in vitro maturation, fertilization and culture; cryopreservatin and sexing) and genomic
research. The main application of these biotechnologies is in livestock genetic improvement where more accu-
rate and rapid selection of genetically superior animals can be carried out and distributed to wider areas. There
is a need to consolidate all the resources in the various agencies towards more structured breeding strategies for
various livestock species incorporating reproductive biotechnology tools with a common objective of improv-
ing livestock production in Malaysia.

Keywords: Reproductive biotechnology, livestock, in vivo, in vitro embryo production

and followed by swine (Ng and Kok, 1997). Currently
AI is performed mainly in dairy cattle under the MCC
(Milk Collecting Centre) scheme and crossbreeding of
local KK (Kedah-Kelantan) beef cattle with exotic
European beef breeds such as Charolais using imported
frozen semen. The number of AI performed per year is
low with estimation of less than 10,000 services per year.
The use of AI in small ruminants (sheep and goat) is still
limited to research and small field trials in university,
government and private farms. Laparoscopic intra-uterine
AI was introduced in the late 1980s for crossbreeding of
local sheep with frozen locally produced or imported
semen such as Barbados Blackbelly, St Croix, Bali-Bali
and Finn sheep with conception rates of 40 to 75% under
various farm conditions (Abdul Rashid et al. 1995;
Michael and Mohamad Ngah, 1994). In goat, a crossbred
known as Germasia, between the local Katjang and
German Fawn was developed by University Malaya and
a sheep crossbred “Bardolin” was developed in MARDI
between local Dorset Malin and a hair sheep breed Bali-
Bali from Mali, Africa.

Multiple Ovulation and Embryo Transfer

(MOET)
MOET in cattle was introduced in the middle of 1980s
with the transfer of imported frozen embryos from USA
(Friesian dairy breed) and France (Limousine beef breed)
into local Sahiwal Friesian recipient cows (Sharif et al.
1989). The initial conception results were low with
pregnancy rates of about 20 to 35%. Similar result was
reported from locally recovered and transferred embryos
from Sahiwal Friesian cows (Ng et al. 1990). In sheep
and goat, a modified laparoscopic aied embryo recovery
and transfer have been evaluated under experimental and
field studies (Abdul Rashid et al. 1989; Abdul Rahid et

al. 1994; Abdullah et al. 1995). Under field condition,
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conception rate of 60% and lambing rate of 53% were
achieved in a study on the application of MOET for the
production of Barbados Blackbelly using local Dorset
Malin ewes as recipients (Abdul Rashid et al., 2000). In
goat, embryos had been recovered and transferred
surgically with a 22% kidding rate (Abdullah et al. 1995).
The main problems in MOET are the none-responses from
some individuals to superovulation treatment and the high
variability in ovulation responses between animals.
Current research is emphasizing on the improvement of
the superovulation and conception rate after transfer.

In vivo Oocyte Recovery
Interests in the development of oocyte recovery from live
donors are due to its potential for producing genetically
superior animals from juvenile donors and thus reducing
the generation interval and to increase the number of
offspring in conjunction with IVF. Two main approaches
have been evaluated in Malaysia, the use of laparoscopic
ovum pick up (LOPU) for ewes (Abdul Rashid et al. 1993)
and calves (Sharif et al. 1997; Azizah et al. 2001) and
ultrasound guided ovum pick up for cows (Azizah et al.,
2000). The recovery rates reported varies between 40 –
70% with mean number of oocytes recovered per ovary
of between 3 and 8 (ranges from 0-25) oocytes per donor.

In Vitro Production and Manipulation of
Gamete

In Vitro Maturation, Fertilization and Culture

(IVMFC)
Research works on IVMFC are mainly carried out in
MARDI (cattle, goat, sheep), UPM (cattle) and UM (goat)
in optimization of the conditions for maturation,
fertilization and culture for production of viable embryos
(Rajikin et al., 1994). Viable calves had been produced
from fresh transfer of IVMFC embryos with results of
25 to 50% calving rates (Sharif et al., 1995). In Malaysia,
the main constraint is the very low availability of female
animals from the abattoir. This again justified for the
development of in vivo oocyte recovery technique as
mentioned above.

Sperm and Embryo Sexing
The ability to choose the sex in livestock production is
very useful in the present specialized production system
where in dairy more female and in meat production more
males are desired by farmers. Preliminary work on the
bovine sperm sexing was initiated in MARDI (Sharif et
al., 2002). The technique uses flowcytometry for sorting
the differences in DNA content of the X- and Y-bearing
spermatozoa. Sexing of embryos is currently being
evaluated using molecular probe technique for SRY and
ZFX on the Y bearing chromosome.

Other Related Biotechnology

Cryopreservation of Sperm and Embryo
Sperm from ruminant (cattle, sheep and goat) have been
routinely cryopreserved using commercial or standard
glycerol based cryo-protectant. Egg Yolk-TRIS diluent
with glycerol have been used successfully for ram semen
freezing (Abdul Rashid et al., 1995). In the freezing of
oocytes and embryos, most research works are in the rapid
freezing method using conventional straw or pulled straw
technique with comparison between various cryo-
protectants such as propylene glycol, glycerol, ethylene
glycol and DMSO (Abas Mazni, 2002). Viable lamb was
produced using rapid freezing method (Abas Mazni and
Abdul Rashid, 1991).

Genomic Research
Development in  molecular technique has provided a
useful tool to identify more accurately the genetic makeup
of an individual animal link to some useful production
traits. Random amplified polymorphic DNA (RAPD)
analysis was used to assess the genetic differences among
various local beef cattle (Johari et al., 2001). RFLP-PCR
(Restriction fragment length polymorphism-Polymerase
chain reaction) technique has been used for identifying
the polymorphic distribution of milk S1 casein gene in
the local and imported goat breeds (Abdul Rashid and
Musaddin, 2002). The main aim of using molecular
technique is in genetic improvement where specific
molecular probe associated with production traits will be
used as marker assisted selection (MAS). Using MAS,
selection can be carried out at birth and his will reduce
generation interval and increase the accuracy of selection.
Several research projects are currently being carried out
in MARDI for prolificacy in sheep and growth in beef
cattle.

Conclusion
Since nuclear transfer of somatic cell from the udder
resulted in the birth of “Dolly”, no new significant
reproductive biotechnological technique has been
reported. During this period, more money and effort has
been allocated in the areas of genomic investigation and
manipulation. In order to maximize the potential benefits
of reproductive biotechnologies in local animal
production, there is a need for: 1. more structured and
well conceive breeding strategies and plan for the various
species incorporating reproductive biotechnology and 2.
the need to pool the various skilled personal, equipment
and financial resources for a common objective of
improving the livestock production in Malaysia.
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Introduction
Intellectual property (IP) is now becoming the most
important foundation of commercial power for creating
values and wealth in most industries. As a result, the
definition of capital resources has shifted from old
paradigm with balance sheet of cash or capital equipment
in mind to intellectual asset. The definition of capital shall
include intellectual property such as patents, copyrights,
industrial design, trade secrets and technological know-
how. This appeared to be important since most start-up
companies are inventing new products based on valuable
intellectual property but not on extensive resources or
cash holdings. In contrast, previous players in the industry
rely on their capability to hold extensive natural resources
and manufacturing facilities that establishing great
barriers to new entrants. In decades ahead, new winners
in industries will emerge based on their understanding
and efficient management of intellectual property.
Intellectual property protection, which for purposes of
this paper is defined as that area of the law which are
protected by the Malaysian law involving patents,
copyrights, trademarks, trade secrets, industrial designs
and geographical indications.

Patent is A Non-tangible Asset
A patent is a form of property granted by the government
to the owner of an invention giving the owner of the
invention the right to exclude others from making, using,
or selling the invention for a stated period of time (Patent
Act, 1983). Patents may be issued for a new and useful
process, machine, manufacture, or composition of matter.
The rationale behind the patent law is to foster innovation.
The owner of the invention must be guaranteed some
degree of exclusivity on their inventions in order to be
assured a reasonable profit and to justify the risks of
development. In return for a patent, the inventor discloses
how the invention works so that the knowledge is
available to the public and others may build upon that
knowledge.

Intellectual Property Rights (IPR): What is a Patent Worth?

MOHD-AZMI, M.L.
Department of Pathology & Microbiology, Faculty of Veterinary Medicine

 University Putra Malaysia, 43400 UPM Serdang, Selangor Malaysia

Abstract
Patents provide exclusivity for the commercialization of inventions and often play a crucial role in convincing
potential investors in many industries. Patent is a kind of intangible asset and its value can be estimated using
cost approach, market approach or income approach. However, the usefulness of each approach is rather situ-
ational and it demands different kinds of consideration. The value of patents shall be higher if it is packaged
together with other forms of intellectual property rights. One or more patents along with other forms of IP such
industrial design, trade secret or know-how are often the best proof of an entity’s ability to exclude competitors
from free riding on the novel/original or aesthetically attractive features of its products or services.

Keywords: Intellectual Property, Patent, IP Valuation

Patenting in Animal Biotechnology
Patents have been viewed as vital to protecting
commercial interests and intellectual property rights. In
the past two decades, dramatic new developments in the
ability to select and manipulate genetic material have
created heightened interest in the commercial uses of
living organisms that originally can be isolated from
animals. Biotechnology includes any technique that uses
living organisms (or parts of organisms) to make or
modify products, to improve plants or animals, or to
develop micro-organisms for specific uses e.g. probiotics
and production of specific enzymes. The wide-reaching
potential applications of biotechnology lie close to many
of the world’s major problems including malnutrition,
disease, energy availability and cost, and pollution.
Organisms have been used since the beginning of
civilization to improve agriculture, animal husbandry,
baking, and brewing. Today, the science has advanced to
the novel uses of new biological techniques including
recombinant DNA techniques, cell fusion techniques,
monoclonal antibody technology and new bioprocesses.
There have been inventions such as genetically engineered
mice that are very susceptible to cancer that facilitate the
testing of carcinogens and of cancer therapies. However,
patenting of living organisms, particularly animals, also
raise a number of ethical, economic, emotional, and
practical issues. The premise that life forms are patentable,
and particularly that higher animals are patentable, has
engendered considerable political controversy.

Generally, biotechnology has changed the way human
live due to its potential to produce new, safer, and more
cost-effective products. In order to develop these new
products, research and discovery resulting in the creation
of new inventions must occur. However, developing a
new patentable technology requires an extensive
investment in R&D. Despite extensive natural resources,
its development in developing countries is rather slow
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 due to low investment, low commitment and minimum
number of knowledge worker. Developed countries spend
about $5 in R&D for every $100 in agricultural output;
but developing countries spend only 66 cents.

Valuing Patent
Patents and other form of IPs e.g. copyright (Copyright
Act, 1987), shall be exploited in many ways including
in-house manufacture, sale of a good incorporating patent,
sale of the patent outright and licensing. To decide the
most appropriate approach, one should assess the risks
and rewards involved in each alternative. The person who
intended to value the IP must gain an understanding of
the purpose and nature of the evaluation. The owner may
have to assess the value of other companies’ IP, including
know-how, decision to license and on what terms. This
shall determine the basis of evaluation and appropriate
methods of evaluation.

Patents as well as other forms of IP can be valued in a
similar manner. There are three common valuation
methods for IP: cost approach, market approach and
income approach. The cost approach defines the value
by estimating the cost of reproduction or cost of
replacement of the asset, minus losses in value due to
physical depreciation, functional obsolescence and
economic obsolescence. It is the direct cost to replace
the functionality or the utility of the said IP. Its calculation
is based upon expenditure necessary to develop the IP.
This is a historical cost-based approach that may satisfy
the criteria of objectivity, consistency and reliability.
However, it has a fundamental drawback because the cost
of IP development is not directly correlated with the
subsequent value of the asset. Practical difficulties will
involve in deciding how many years of R&D to take into
account; isolating R&D expenditure which is specifically
related to the IP; and differentiating expenditures that
maintain the value of IP from that enhancing the IP value.

Therefore, historical cost shall not be used as a basis to
recoup the cost to develop the IP.

 The market approach determines the value based on the
exchange of comparable property in an active market
place especially the recent transactions. The most
common source of comparable transactions for valuations
is licensing agreements. However, the determination of
comparability is rather difficult to practice. It is difficult
to value the transactions in great details between other
parties for similar IPs. The income stream from such deal
may form a benchmark or “industry standard”, but it is
difficult to judge whether it is sufficiently comparable in
a particular situation.

The third approach, the income approach defines the value
by calculating the present value of the future economic
benefits of ownership in a capitalization of the potential
income. It specifically identifies, separates and quantifies
the cash flows attributable to the IP. It is the most common
practice by which discounted cash flows are capitalized
in the valuation process. This approach considers many
factors for valuation including the degree of leadership
of the IP in its market; the stability of the cash flows from
IP in previous years, the remaining IP life; pricing and
regulatory issues and the cost of developing competing
products. Alternatively, it could be valued based on
estimated annual royalty payable for the use of IP under
a licensing arrangement. When licensing rights involved,
there would be a conclusion about how economic benefit
would reasonably be divided between licensor and
licensee. With this income approach, one may analyze
the economic benefit that can be obtained as a result of
an exclusive right to the IP.

Conclusion
Similar to other forms of IPs, patent is a crucial intangible
asset that attracts potential investors. It establishes the
market opportunities for commercialization of new
inventions. Because IP provides competitive advantages
and increases the value of the invention, it is necessary
to determine the value of the patent using appropriate
methods and adequately integrating them into the product
commercialization plan.
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Table 1:The basis of patent or IP valuation and its
application

Basis of IP/Patent Valuation Application

Existing use value

Perceived value under existing Licensing agreements
marketing, operational and Merger/Acquisition
financial strategies. Financial Reporting

Litigation
Market Value

Amount that would be agreed Licensing agreements
by willing buyers/sellers in an Merger/Acquisition
open market Transfer Pricing
Liquidation Value

Assumes that IP will be sold in a Security for
forced sale situation debt financing
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Competing Expectations of the Australian Live Export Trade from Farmers,
Overseas Consumers and the Australian Public
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Abstract
Australia has the largest live export industry in the world, supplying animals mainly to the Middle East as well
as Malaysia and other south-east Asian countries. The trade attracts considerable attention from the Australian
public, mainly out of concern for the welfare of the animals. The perspectives of the farmers, the overseas
consumers, the Australian public and the animals themselves are compared and the views of veterinary students
examined. Veterinary students were ambivalent about the trade until they were informed about it in detail, after
which they were mainly in favour, especially if there are improvements to the provisions for the animal’s welfare.
This contrasts with the majority view of the Australian public, which is against the trade. As veterinarians would
be expected to have the greatest concern for animal welfare, it is possible that the public opinion might be
different if they were given detailed, unbiased information about the trade. It is concluded that there is a need for
research and information about this industry, which could improve its standing in the eyes of the Australian
public.

Keywords: Animal welfare, consumer expectations, live animal trade

with emphasis on the different expectations of the
different parties involved.  Social, political, economic and
animal welfare ethics are all integrally involved in the
trade, with some involvement of environmental ethics.
The following list of issues helps us approach this ethical
dilemma with fairness and consideration for all parties.

1. The Animal’s Perspective

Points in favour of trade
They are relatively well fed and watered during the
journey, better than on many farms in Australia. The
payment scheme usually rewards weight gains between
loading and discharge of the cargo and penalizes voyages
with high mortality (> 2% for sheep and 1% for cattle,
triggered by 8% of voyages in 2003), which ensures that
it is in the exporters’ interest to provide suitable quantities
and quality of food for the animals. Mortality, the only
current measure of welfare used for the voyages, has
declined in recent years, at least for cattle.

The quantity of life is extended by maintaining a viable
export trade. At its most extreme, the animals might not
have a life at all, if it were not for the export trade.
However, it could be argued that no life is preferable to a
life of misery. It could also be argued that their life is
extended by the export process, but life could be more
humanely extended by having a minimum slaughter age
on farms. The main concern is therefore of the quality
not the quantity of life.

Introduction
Australia is the biggest exporter of livestock in the world
today, producing c. 30 million sheep and lambs and c. 8
million cattle annually, of which 43 and 63%, respectively,
are exported either alive or as carcases. The trade has
been in existence for about 35 years, but for cattle it grew
substantially in the mid 1990s to its current level. The
sheep trade has been operating at its approximately its
current level since the early 1990s. The volume of trade
has suffered some perturbations recently arising from
fluctuating currency exchange rates. The trade has been
constantly scrutinized over its entire existence for its
impact on animal welfare, but most recently it has been
extensively investigated following the extended voyage
of the Cormo Express, whose shipment of sheep was
rejected by Saudi Arabia ostensibly on health grounds1.
The shipment was eventually donated after 79 days at
sea to the Eritrean government, together with feed and
$1 million for labour costs, when faced with the difficult
alternative of being returning to Australia, which raised
serious health and welfare concerns.

When considering whether the trade should continue, we
must take into account the ethical position of all parties:
the animals, the farmers, the public and the consumers.
Different people will place different weighting on the
rights and considerations of these four groups, but very
often extreme positions are arrived at because people fail
to understand or have sufficient concern for the position
of all stakeholders in the trade.  In this paper the ethical
issues surrounding the live export trade are discussed,

1. Saudi veterinarians claimed that too many of the sheep had scabby mouth (orf). The official maximum prevalence for the shipment to be
accepted is 5%.
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Points against
a. Mortality rate is increased during the voyage (0.99

and 0.11% respectively for sheep and cattle in 2003),
compared to the on-farm situation. There have been
occasional high mortality voyages (notably the
Charolais Express in 1998, 50%; the Temberong in
1999, 85%; the Becrux in 2002, 44%; and the Cormo
Express in 2003, 10%).

b. The transport is a stressful procedure, with
overstocking, high temperatures, motion sickness,
accumulation of excreta, novelty of the situation,
rough human handling and several other factors all
potentially contributing to high levels of stress.

c. Access to feed may be limited by high stocking
density

d. The animals may be without feed or water for
extended periods of time, perhaps up to two to three
days. This happens, for example, during transport to
the ports and following loading.

e. Transporting animals between countries carries a risk
of disease transmission to the recipient country. Live
export may have spread the foot-and-mouth disease
from England to France and Ireland in the 2001
outbreak.

2. The perspective of the farmer

Points in favour of trade
a. This is a major revenue earning trade, worth over

$0.8 billion to the Australian livestock industry
annually. Animals sold for live export command a
high price

b. Without the live export trade, livestock prices
generally would decline to the extent that profit
margins would be seriously affected and farmers
income would be eroded. Since the ban on export to
Saudi Arabia in October, 2003, wether prices have
fallen by $10-20 per head (DAFF, 2003). The total
value of the livestock industry to the Australian
economy is in excess of 15 billion $ per year and
any reduction in profitability has a marked income
on an already depressed rural economy.

c. All farmers have a natural desire to provide high
welfare conditions for their animals and would not
allow their livestock to be transported overseas if
they did not believe that good conditions were being
provided.

d. A market is found for mature wool-producing wether
sheep, which would otherwise be wasted since there
is little or no market for these to enter the human
food chain in Australia.

e. Markets are opened up by the live export trade for
carcase export.

Points against
a. Farmers have spent much time and effort raising

stock and preserving their welfare, they would not
wish to see them treated badly at the end of their
life.

b. Farmers are unsure of the stress that their animals
are subjected to during live export and therefore do
not want to take the risk of them being maltreated.

3. The Perspective of the Overseas Consumer

Points in favour of trade
a. Meat can be provided that would not otherwise be

available from their own country.
b. The quality of Australian livestock produce is better

than from home produced livestock.
c. If livestock products were not obtain from Australia.

They would be obtained from Africa or South
America, where quality would be reduced and there
might be less concern for and regulation of the
animals’ welfare.

Points against
a) A Muslim country should not support the purchase of

goods from a Christian country, especially Australia
which was part of the coalition to invade and occupy
Iraq in 2003. A total of 98% of Australian sheep are
destined for the Muslim countries of Middle East
and many cattle and the majority of goats are sent to
Malaysia.

b) Livestock production should be intensified in the home
country, if necessary, purchasing feed stocks from
abroad to feed their animals.

c) The Middle East is adapting to modern living
conditions, with more meat being purchased through
supermarkets, which can be provided in the form of
vacuum packed or frozen meat, and less through the
souk, or wet market. More households have
refrigeration to store the meat before cooking.

4. The perspective of the Australian public

Points in favour of trade
a. The trade maintains farmers’ jobs. Over 9000 people

are employed in the industry and for every job in the
industry it is estimated that another 1.6 jobs are
created, for example livestock agents, transport
operators and in feedlots (DAFF, 2004). Thus the
trade boosts the national economy and maintains a
vibrant population in the rural areas. However, the
number of people employed is small in comparison
with other industries of comparable economic size2.

2. TheAustralian thoroughbred racing industry is of approximately the same economic value and provides 77,755 full-time and c. 170,000 part-
time jobs.
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It is unlikely that the home industry could absorb
the extra livestock availability3 if the trade was
restricted, and home prices would fall leading to
reduced ability of the farmers to care for their stock.

b. The trade preserves a rural environment that is well
managed and to some attractive and nostalgic.

c. The trade provides a valued food source for an
overseas population with limited income, helping to
feed people in countries where there high quality
meat protein cannot easily be provided.

d. Most purchasers of the livestock are Muslims,
therefore the trade will help to reduce the divide
between Muslim and Christian parts of the world.

e. If livestock are not provided by Australia, other
countries will provide them that are less sympathetic
to animal welfare considerations. However,
international standards being prepared by the OIE
may eventually require other countries to adopt
equally stringent standards.

Points against
a. Australia is a civilised nation, which should not allow

animals to be mistreated and stressed during live
export.

b. Australians have no control over the way in which
the animals are treated when they arrive in a foreign
country, and there is evidence that they are sometimes
severely mistreated. Slaughter in Muslim countries
does not generally involve stunning the animals,
whereas this is mandatory in Australia for welfare
reasons. Slaughter of sheep for Eid-al-Adha (the
Feast of Sacrifice) involves laying the animal on its
left side facing the Holy Ka’aba while its throat is
cut, therefore requiring a live animal. However,
pilgrims purchase a ‘sacrifice voucher’, and there is
no certainty that this ritual has been adopted for
Australian sheep.

c. The keeping of cattle and sheep on large areas of
Australian outback contributes to land degradation
and depletion of subterranean water reserves. The
industry is not ecologically sustainable.

d. The native flora and fauna of Australia are being
marginalised by the extensive use of land for pasture
production to rear livestock for live export. Many
species in northern Australia are threatened with
extinction because of habitat degradation, which is
mirrored in the environmental degradation in South
America due to conversion of tropical and sub-
tropical regions into pastureland for cattle.

e. The moral integrity of farmers may be challenged
by the need to supply animals for the live export
trade, or if they are aware of the problems they may
become immune to them because their livelihood
depends on the trade.  Farmers may feel a greater

responsibility to provide for their family than to cater
for the welfare of their stock, or this conflict in their
ethical persuasions may in itself cause them stress.

f. The use of land for the production of livestock, which
are transported halfway around the world before they
are consumed, is wasteful of energy and other
resources and wasteful of labour.  Land would more
efficiently used for growing crops to feed people
locally.

g. Local jobs in abattoirs have been lost (estimated by
the Australian meat processing industry to be 17000
jobs and 25 abattoirs) due to the live export,
compared with if the animals were slaughtered
locally.

Combining the Positions and Needs of All
Parties
Having considered the viewpoints of all the major
stakeholders in the livestock export industry, how can
these be amalgamated to arrive at an informed viewpoint?
In some ethical dilemmas the relative importance of the
different stakeholders is immediately obvious to most
people.  The value placed on human welfare, for example,
would be placed above that of animal welfare by most
people in consideration of whether to raise animals for
food consumption in underdeveloped countries. However,
this is not the case necessarily for the live export industry,
where the impact on animals appears direct and
considerable, and that on most Australians is more
marginal and less direct. All solutions seem wrong from
some perspective, but all perspectives are not equally
heard. The voice of the Australian public is more apparent
than the consumers, especially in Australia, and the media
regularly portrays the views of idealist animal activists
but rarely the views of the industry. The situation is
therefore complicated by the influence that the media will
have on people’s perspective of the welfare of animals
during the transport process.  This may not be a correct
perspective and the public have a right to fair and unbiased
information on the issue.

People also have very different perspectives on the use
of fragile, climatically challenged  land to grow livestock,
and the rights and wrongs of doing this to support food
production for a country many miles away.  In any
democratic country the majority view should prevail, but
in this instance the majority of the population may not
have a clear idea on what the exporting procedure
precisely involves other than that gained from the media.
Hence it is essential that the trade is opened up for
inspection and research is conducted to improve those
aspects of the trade causing people most concern.
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Veterinary Perspective
The trade currently requires an attendant veterinarian for
all long distance voyages with cattle, but not sheep,
although mortality of the latter is much higher, suggesting
that veterinary provision is dependent on economic value
of the cargo, rather than the welfare risk. The Keniry
report (DAFF, 2003) recommends mandatory attendance
on all long distance voyages (over 10 days). The
veterinary profession therefore have an important stake
in the industry, particularly when the links to farmers are
taken into account.

An exercise with 88 first year veterinary students at the
University of Queensland revealed that, despite the high
profile Cormo Express disaster 10 months previously
which received extensive media coverage, only 16 had a
firm opinion before studying the topic (8 in favour of the
trade, 8 opposed). After viewing a video recording of a
live shipment, being explained the considerations of all
parties (as presented above) and writing a researched
report on live export, 60% of students were definitely in
favour of continuing the trade, 8% were mainly in favour,
14% were unsure, 6% were mainly against and 13% were
definitely against. Most students who believed that the
trade should continue conceded that some modification
of practices was required. This compares with a majority
of the Australian public who are believed to be mainly
against the trade (DAFF, 2003) and demonstrates either

the need for education of the public or that the public
have a different ethical perspective to prospective
veterinarians. The latter seems unlikely since prospective
veterinarians would be expected to rate animal welfare
as a higher priority than other interested parties.

Conclusions
The live export trade is being scrutinized by many parties,
but all voices are not equally heard and not all parties
have adequate information on the impact of the trade on
animal welfare in particular. The views of the Australian
public appear at odds with that of informed veterinary
students, at least, which may be due to lack of adequate
information provided to the public since prospective
veterinarians would be expected to rate animal welfare
impact higher than other ethical issues surrounding the
trade.  The voice of the consumer is rarely heard. There
is a need for openness on the part of the trade, and for
unbiased reporting on the part of the media.
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Global Issues on Consumer Expectations of the Livestock Food Industry
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Abstract
Consumers expect that the food isn’t stale, it should be affordable and environmental friendly in its production
and it doesn’t contain any additives that cause side effects in us. Consumers are also concerned about the
animal’s welfare in the Livestock Industry.  Some money minded livestock producers add chemicals to quickly
fatten up the animals. Some others add colours that are permitted only for textiles to foodstuffs, to make them
more attractive.

The Food Act 1983 prohibits the use of Boric Acid in
food preservation. Previously Boric acid was also added
to noodles. In 1988, 14 people, 13 of them children died
in Perak (Malaysia) after eating noodles. Boric acid is
also used to arrest the bacterial/viral growth in milk and
hence it is used as milk preservative in milk processing
in Kenya.3 Boric acid is a stomach poison and can also
enter the blood stream by inhalation. Since Boric acid is
an acid, it will decrease the pH level with the possible
side effects of renal, respiratory and cardiovascular
failure.4

Animal Health and Welfare
The following points are for sustaining the livestock
industry5:
1. There is a need to extend the scope of ‘animal health’

from food production to include habitat management
for biodiversity and conservation grazing for native
equines.

2. A truly sustainable system for the livestock products
industry should collate animal welfare,
environmental impact, and human health and safety.

3. There should be no significant loss of human life
resulting from failure to maintain animal health and
welfare, and to look into best practices of all
countries.

Consumers Like to Know What They Eat
Nowadays many livestock products are spiced up to mask
the flavour of the raw materials. So chicken balls and
beef and pork balls taste almost the same. This would
offend customers who won’t eat pork or beef, but eat
chicken. If they were served beef or pork, they would
think they are just eating chicken. It is awful when one
kind of food can be made to taste like another. It makes
you frightened when you can’t even trust your own taste
buds.6

Some consumers want to be ‘informed’ the source of their
food and they need to know how the meat or egg was
produced. Giving a short description of the food and its
sources is a general practice. There are consumers who

Consumer Concerns
Eggs are sold in the super-markets that claim to be
‘Selenium eggs’. Does any authority certify these
products? Does anyone know what these eggs actually
are and what ‘Selenium eggs’ mean, etc.?

Carcinogens in Livestock Products
The Consumer Association of Penang (CAP) found in
2002 that samples of shrimp paste contained Rhodamine
B, a banned carcinogenic dye. The dye wasn’t a food
colouring agent; it was meant to colour plastics and
textiles. Most of these ‘tainted’ shrimp paste is imported
and the government can only put import restrictions.

Steroids in Livestock Products
Steroids are added to the animal feed so that the animals
grow and put on weight quicker than normal. The
manufacturers claim that it helps them to produce cheap
food. But cheap food shouldn’t go against consumer
health. High levels of steroids can cause kidney failure
in humans.2

Asthma Drug Beta Agonist Used to Produce
Lean Meat
‘Beta Agonist’ is an asthma drug, but is used by pork
producers to produce lean meat and reduce fat content.
The government banned beta-agonist in food production,
after recent tests indicated that 81% of the samples of
beef and pork were positive for the drug. The Ministry of
Health has now 8 trained staff for analysis of the samples,
as compared to 2 earlier. The drug is also known to cause
insomnia and worsening of heart disease. Doctors are also
oblivious to the dangers of the drug as they only treat the
symptoms and don’t know of the root cause of the
problem.

Boric Acid in Food Products
To enhance the aesthetic appeal of the Rice Dumplings,
Boric acid which isn’t a permitted food preservative, is
added. Boric acid is so toxic that a teaspoonful of it can
kill a child. Boric Acid is also added to Fish, Squids,
Sotong Balls, Fish Cake, Wet Noodles and Bak Chang.
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look at the label of the livestock food for some information
at least, if not for all the information on the label.

Factory processed meat products are full of nitrates and
nitrites to preserve the meat. Just one slice of bright pink,
vacuum-packed supermarket ham contains what the
World Health Organization (WHO) considers an
acceptable daily intake of nitrates for a child. The
children’s liver can’t cope with more and too much of
nitrate is a suspected cause of cancer7.

Four Things That Consumers Expect from
the Livestock Food Industry
1. Nutritious food: For a livestock product to be

nutritious, it should be tasty and with minerals and
vitamins. The livestock products shouldn’t contain
more than the recommended levels of certain
minerals like nitrates and nitrites.

2. Safe food: The food should not have growth of
moulds, etc during storage. The animal products sold
are not living. So they have to be protected from
microbial contamination and rotting.

3. Convenience: Consumers all over the world love
food that is easy to prepare and best, if they don’t
have to prepare it at all. Egg powder is one such
product that is yet to kick off in many parts of the
world. Egg powder can also be stored for a longer
period than eggs. Convenience food is the best option
to turn to in today’s fast life.

4. Price: Price is one of the most important factors
governing the buying decision of consumers in many
countries. Animal products such as milk, eggs, meat,
etc, should be appropriately priced so that all can
afford it, right from the rich to the poor – many grades
to cater to the whole lot of consumers.

Do Consumers See Social Value Too?
Thanks to organisations like People for Ethnic Treatment
of Animals (PETA) the awareness of the plight of animals
in the livestock industry is growing and now people are
demanding that these animals be grown in better
conditions.

Example With a Dairy Industry8

Globally consumer expectations from a dairy industry
can be grouped into five headings such as:
1. Animal Health: Animals that produce milk need to

be healthy and an effective health care programme
should be in place.

2. Milking Hygiene: The milking of the animals should
be under hygienic conditions and the milk thus got
should be stored under hygienic conditions.
Equipment used to harvest and store milk should be
sustainable and be kept well maintained.

3. Animal Feeding and Water: Animals need to be fed
and watered with products of suitable quality and
safety.

4. Animal Welfare: Animals will be kept free from
hunger and thirst, discomfort, pain, injury, disease,
fear, and free to perform normal patterns of animal
behaviour.

5. Environment: Milk production should be managed
in balance with the local environment that exists
around the farm.

Good Agricultural Practices (GAP)9

Practising GAP will ensure that the environment is clean
and healthy and will also take into account the welfare of
the farm animals and livestock. GAP is defined as “the
essential elements of best perceived practice which are
needed to ensure food is produced according to food-
safety requirements and perceived standards of quality
for the consumer” (EUREP, 2001).

Good Animal Husbandry Practices (GAHP)
Good Animal Husbandry Practices (GAHP)10 are
procedures to ensure animals are farmed to meet a certain
quality and safety requirement. GAHP are a prerequisite
program for food quality and safety plans.

Medication Records, Proper Medication and
Sanitation
The medication records should be kept for at least 12
months so as to enable tracking of the treated animals for
at least a year. The medication record should be complete
and accurate. The livestock producers should follow the
labels on the drugs, for proper storage of the drug, for
example keep in a cool dry place. They should use only
clean needles and give proper dosage to the animals. Only
proper equipment and utensils should be used for
medication and feeding. They should be cleaned and
stored properly.

Biosecurity, Pest Control Program, Supplies
and Raw Materials
The livestock herd should be kept safe from diseases of
other animals. A quarantine check should be in place to
monitor the new stock in the farm. There should be a
proper fencing for the farm so that diseased animals and
pests don’t enter the farm. A foot-bath, a vehicle-dip and
a visitor-bath will also help in effective quarantine. Pests
such as fleas, ticks and mites can be carriers of disease.
So there should be a mechanism to control the movement
of birds, rodents, insect pests and vermin such as
cockroaches. The livestock producers should only buy
supplies and raw materials from approved and reputed
sources. The supplies should be certified for their quality
and safety through measure such as a Supplier Quality
Assurance.
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Herd Health Management Plan, Defect
Action and Documentation
Prevention is better than cure. Give adequate prophylactic
treatment to the animals. There should be a proper
vaccination program in place. Post-mortem should be
conducted on dead animals. In case of defect the livestock
producer should be able to trace the products/animals
through product coding and distribution records. There
should be a means of notifying the consumers, retailers
and wholesalers. Documentation materials should cover
all operations and procedures in detail. Information should
be recorded and stored so as to refer back when needed.

Conclusion
Globally consumers expect the livestock food industry
to give them good and safe products that can be trusted
upon. The products should not only be nutritional, but it
should also be balanced. The production process of the
livestock products should also be acceptable and the
animals should be treated in a humane manner. Many
consumers expect the livestock products to be cheap, long
lasting, easy to cook/make, and also attractive (i.e.,
odourless, and pleasing to the eye). Cconsumers expect
the livestock producers to practice GAHP.
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Abstract
The Good Farm Practices Scheme (SALT) is based on healthy livestock and good animal husbandry practices
to produce quality livestock and safe for consumption. The criteria for the certification of Good Farm Practices
Scheme are based on ‘Good Animal Husbandry Practice’ (GAHP), Animal Health Management, Bio-security,
good infrastructure and prudent use of drugs. The Scheme was implemented in two phases, i.e. First Phase from
year 2003 to 3008 and Second Phase from year 2009 to 2014. This Scheme covers all types of livestock such as
beef cattle, dairy cattle, broiler chicken, layer chicken, breeder chicken, deer, goat, sheep and pig. Other
Certification Schemes such as the Certification for Salmonella Freedom, poultry farm accredited for export to
Singapore have been consolidated into SALT.

Second Phase 2009 - 2014
The Second Phase of the scheme will be made compulsory
by law. All livestock farms, whether for the local market
or export are required to participate in the Scheme.

Scheme Criteria
The first phase criteria includes:
a. Good Animal Husbandry Practices
b. Livestock Health Management
c. Infrastructure and Bio-security

The Second phase will have additional criteria:
a. Labelling and Trace Back System
b. Quality System
c. HACCP

Consolidation of other Schemes into SALT
Commencing 23rd Sept 2003, a directive was issued by
the Director, Epidemiology and Veterinary Medicine
Division, Department of Veterinary Services, Kuala
Lumpur to all the state veterinary offices concerning the
Absorption of the National Avian Salmonella Control and
Eradication Program (NASCEP), Export Farm Review
Program, Inspection of Farms for the Purpose of Export
and several components/protocols of the National Poultry
Health Plan (Unggas Plan) into the Good Farm Practices
Scheme (SALT).

Therefore, certification of the abovementioned programs
has been incorporated into the Good Farm Practices
Scheme.

Introduction
The Good Farm Practices Scheme is based on healthy
livestock and good husbandry practices to produce quality
livestock and safe products for consumption. The criteria
for the certification of Good Farm Practices Scheme are
based on ‘Good Animal Husbandry Practice’ (GAHP),
Animal Health Management, Bio-security, good
infrastructure and prudent use of drugs. The
implementation of Good Farm Practices Scheme is to
promote high management standard for livestock and
sanitary practices to ensure safe food produced from
livestock.

This Scheme implementation covers all types of livestock
such as beef cattle, dairy cattle, broiler chicken, layer
chicken, breeder chicken, deer, goat, sheep and pig.

Implementation Concept
The implementation of the Good Farm Practices Scheme
is undertaken in two phases:

First Phase 2003 – 2008
The scheme was first implemented in 2003. All livestock
farms were given the opportunity to participate in this
scheme. However, the focus was on the breeder, export
and contract poultry farms.

As for the livestock farms that wish to export their
livestock, they have to participate the Good Farm
Practices Scheme to fulfill the pre-condition for export.
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Farm Accreditation: Implementation and Continual Improvement
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Abstract
The implementation of farm accreditation schemes by the regulatory authorities for livestock and poultry farms
is assessed. Suggestions and continual improvement actions are presented.

Keywords: Farm accreditation

The implementation of the NSCEP scheme has been well
publicized and with a coordinated roadshow involving
the various stakeholders. The SALT scheme was targeted
primarily to producers and was not clear to veterinarians
in the private sector. The producers and veterinarians were
in particular unsure on various formats – some of which
were duplicated from previous directives in preparing the
documentation.

Interviewers were in agreement that DVS has to be clear
on when the scheme is to be applicable to all and not
leave it a voluntary scheme as commitment would be
weakened at all levels. The schemes currently only
attracted producers who were exporting and had a desire
of export. It did not permit commitment by others to do
something about it, after all it was not a compulsory
scheme for breeding and laying stock producers.

Updates by the authorities on the implementation to date
has been sketchy and the interviewers were not aware of
statistics issued within the last 2 years. Issues that appear
to have arisen in the implementation included a)
insufficient resources, b) variable commitment focus at
state levels, c) competency of regulators and e)
contradicting roles of DVS as regulator, provider of
services and auditing. Resource in both quantity -at
national level and quality – at authority, private
veterinarians and implementers were insufficient.

Whilst documentation was stressed as important at the
producer level, the same could not be said at national
and state levels – status and stage of approval. Certain
states were more effective in getting producers to commit
to the scheme and little was heard about the scheme in at
least 2 major poultry rearing states.

Interviewees were agreeable that the implementation of
any farm accreditation scheme is fraught with unique
problems as many stakeholders are involved. It will
initially require minimal standards to start with and should
evolve to higher standards, preferably with datelines.
Initially it is acceptable that it is a voluntary scheme and

Introduction
Farm accreditation has been identified by regulatory
authorities in food animal production as a transparent
measure to ensure farms have complied to requirements
prepared by the accreditation authority for common good.
Accreditation is considered good for the industry as it
achieves many objectives and for the general public, trust
on product quality and health related issues. This paper
attempts to present the viewpoint of the implementer and
as such is limited by the knowledge and information
gathered.

Materials and Methods
Viewpoints on the implementation of farm accreditation
schemes introduced by the Department of Veterinary
Services on livestock and poultry farms between 2000
and 2003 were obtained from 3 other private veterinarians
and 8 producers involved in the accreditation exercise.
The viewpoints considered were a) why they think the
scheme was launched, b) their perceptions on the
progress, c) how is the implementation to date, d)
perceptions on issues that have arisen and opportunities
to improve upon and e) what the scheme should evolve
to. The data were compiled and generalized. The sample
size was too small for meaningful statistical analysis.

Results and Discussion
Producers and private veterinarians agree that the
Department of Veterinary Services, Malaysia (DVS) has
been proactive in implementing farm accreditation
schemes in particular the NSCEP and the SALT schemes
(NSCEP – National Salmonella Control and Eradication
Program and SALT- Skim Akkreditasi Ladang Ternakan).
The rationale of the schemes are obviously to take stock
of what is required of the industry with increasing
expectations of consumers, import-export trade and
international requirements – OIE and AFTA. At the same
time the scheme will decrease the involvement of
veterinarians in public sector in services with the
exception of servicing which is to be provided by private
veterinarians. Producers are expected to be committed to
the schemes.
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it must be implemented uniformly. Leaving the scheme
to a voluntary nature invites – poor commitment on all
stakeholders.

Improvement areas that were identified included:
Authorities - Stating clear goals, transparency, improved
coordination and standardization, responsibility,
separation of functions

Veterinary surgeons: responsibility matching with
authority, skills insufficient for accreditation, opportunity
for specialization and consultancy

Producers: Status updates and regular communication
Various stake holders and consumers: training, education,
awareness, promotions and public relations.

The implementation of schemes should be evaluated
routinely and shortfalls addressed. Various techniques are
available to address shortfalls which include i.e. Gap
analysis, root cause analysis and SWOT techniques. A
review should involve stakeholders and an updated plan
of action should be distributed. Communications and
consultations are pivotal to the success of farm

accreditation scheme. One veterinarian proposes that the
Farm Accreditation scheme should follow proven models
following ISO certification schemes where there are
clearly defined requirements, certification body, assessors
and qualified personnel to supervise and implement
schemes at the production level.

In general all interviewees are agreeable that DVS has
taken this move the last few years and they hope that this
scheme is a stepping stone for betting things to come in
future and Malaysia can export more produce as the
current market is saturated.
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Epidemiology and Control of Avian Influenza
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Abstract

Introduction of AI viruses into poultry flocks usually originates from wild waterfowl or live bird markets that
are endemically infected with low pathogenicity (LP) AI virus. Next, if the virus is of the H5 or H7 subtype, it
may mutate into a high pathogenicity (HP) AI strain. Consequently, primary introductions of AI viruses into
commercial poultry flocks should be prevented by bio-security measures. Moreover, surveillance for antibodies
or clinical signs of LPAI may detect virus infection in commercial poultry before mutation to HPAI has taken
place. During an epidemic, the spread of AI virus between flocks is mainly caused by the transfer of infected
birds or feces attached to persons, equipment or vehicles. Thus, movement of personnel and equipment must be
strictly controlled and strict hygiene enforced. In addition, during epidemics of highly pathogenic AI- infected
flocks have to be stamped out. However, this may not be sufficient to stop epidemics in densely populated
areas. In such areas either very draconic measures such as pre-emptive culling of contiguous flocks or
depopulation of entire areas have to be done to stop an epidemic, or emergency vaccination should be applied.

Keywords: Avian Influenza, Epidemiology, Control

Epidemiology of Avian Influenza

Primary Introductions of Avian Influenza

Viruses into Poultry Flocks
Primary introductions of Avian Influenza viruses into
commercial poultry flocks originate from waterfowls, live
bird markets or pet birds. The relative risk associated with
each of these sources varies depending on the likelihood
of direct or indirect contacts with susceptible poultry.

Free flying aquatic birds, especially of the orders
Anseriformes (ducks and geese) and Charadriiformes

(shorebirds, gulls, terns and auks) serve as an important
reservoir of low pathogenicity (LP) AI virus strains
(Alexander, 2000). These LPAI virus strains can be
transmitted from waterfowl to poultry by infected feces
either through direct contact or indirectly through
contamination of feed, water, or free-range area. Next, if
the LPAI strain is of the H5 or H7 subtypes, the virus
may mutate into a HPAI strain. In addition to waterfowls,
the live bird market system poses a significant risk to the
introduction of AI viruses into poultry flocks (Swayne
and Halverson, 2003). Because of the continuous
marketing process, LPAI virus can persistently circulate
in these systems. Indirect contacts through contamination
of persons, equipment or vehicles could transmit the virus
to industrial poultry flocks. Additionally, companion or
pet birds may also serve as a source of infection, because
AI viruses have been recovered from caged birds, usually
during quarantine. However, transmission from this
source to poultry has not been documented.

Introduction
In the beginning of 2004 South-East Asia was struck by
a huge epidemic of Avian Influenza (AI). During that
epidemic not only millions of domesticated birds died or
had to be sacrificed, sadly enough also several humans
died because of infection by the causative agent.
Moreover, in recent history devastating epidemics have
been reported from the USA, Pakistan, Mexico, Italy,
Hongkong and The Netherlands (Swayne and Halvorson,
2003; Stegeman et al., in press). Also in the last two
countries fatal cases due to HPAI virus infections in
humans have been reported (Mounts et al. 1999; Fouchier
et al. 2004).

AI is caused by Influenza A viruses, which are common
pathogens in various animal species, such as pigs, birds,
horses, and humans (Alexander and Brown, 2000). Virus
strains of high pathogenicity of Avian Influenza A (HPAI)
can be devastating to poultry flocks because of their high
transmission rate and high associated mortality rate
(Alexander, 2000). HPAI is, therefore, categorized as an
Office International des Epizooties (OIE) list A disease
(OIE, 2004).

To stop future epidemics of HPAI, knowledge of the
effectiveness of the control measures implemented during
an epidemic is important. This paper gives a short
overview of the measures to control AI, subdivided into
measures to prevent the primary introduction of AI viruses
into poultry flocks and measures to control the secondary
spread of AI viruses between poultry flocks. However,
first the epidemiology of AI will be briefly described,
because this knowledge is essential for understanding the
rational behind control measures.
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Secondary Transmission
Birds excrete AI viruses from both the respiratory and
the digestive tract. Thus, within a poultry house, bird-to-
bird transmission is probably by aerosol and ingestion.
Between flocks, infected poultry feces appear to be a most
likely source of transmission, man-associated contacts
being the main route (Swayne and Halverson, 2003). In
several specific accounts strong evidence has implicated
the movement of caretakers, farm owners and equipment,
trucks and drivers moving birds or delivering food, and
artificial inseminators in the spread of the virus. Birds or
other animals which are not themselves susceptible to
infection may also become contaminated and transmit
the virus. Moreover, shared water or food could become
contaminated and serve as an infection source. Finally,
there is some evidence that windborne spread may have
played a role amongst very closely situated farms and
that flying insects could become contaminated with
infected feces (Swayne and Halverson, 2003). Vertical
transmission of AI viruses is unlikely, because AI viruses
are embryo lethal.

Control of Avian Influenza

Preventing Primary Introductions of Avian

Influenza Viruses into Poultry Flocks
The basic means for the prevention of primary
introductions of influenza viruses into poultry flocks is
to minimize the direct and indirect contacts between birds
in these flocks on the one side and wild water fowl, live
bird markets and pet birds on the other side. Consequently,
bio-security is the way to minimize the risk of the initial
introduction of Avian Influenza viruses into commercial
poultry flocks. The most important bio-security measures
are: 1) poultry kept indoors, 2) only one species of poultry
on the premises, 3) no pet birds on the same premises as
commercial poultry, 4) all in – all out production system
(reduces the risk of an endemic infection with LPAI
viruses), 5) no items (such as ponds) that attract wild birds
to the premises, 6) feed and drinking water for poultry is
not accessible for wild birds, 7) poultry workers do not
have access to other birds,  8) fence around the poultry
house 9) only those persons that really need to be there
are admitted to the poultry house, 10) persons change
clothes and boots before entering the poultry house.

In addition to preventing the introduction of AI viruses it
is desirable to impose surveillance for antibodies or
clinical signs of LPAI. Such a program may detect LPAI
virus infection in commercial poultry before mutation to
HPAI has taken place. When adequate measures are taken
in such a situation, an epidemic of HPAI may be
prevented.

Controlling Secondary Transmission
The basic factors that determine secondary transmission
of AI are 1) the amount of virus produced by an infected
flock (infectivity), 2) the amount of virus necessary to
infect a susceptible animal (susceptibility), 3) the amount
of virus that is transferred during a contact, 4) the contact
rate, and 5) the number of flocks that make contact with
each other (adapted from Koopman and Longini, 1994).
Consequently, interventions reduce transmission through
their effect on one or more of these factors.

The amount of virus produced by an infected flock can
be reduced by the killing and removal of these flocks
(culling). This approach is followed in most countries,
for instance during the epidemics in Italy (1999-2000),
the Netherlands (2003), most countries in Asia and the
US (e.g. 2003-2004). The culling of infected flocks is
often accompanied by depopulation (pre-emptive culling)
of contiguous flocks. Some of these contiguous flocks
may already have been infected and, consequently, will
be depopulated when their infectivity is still low. Despite
their rigorous nature, it is questionable whether these
measures are sufficient to stop an epidemic in poultry
dense areas and areas with many turkeys (Swayne and
Halvorson, 2003; Stegeman et al., in press). In such areas
virus circulation may remain until all poultry flocks have
been depopulated.

Another way to reduce the amount of virus produced by
an infected flock is vaccination. Moreover, vaccination
reduces the amount of virus necessary to infect a
susceptible animal. Experimental studies have
demonstrated that inactivated monovalent and polyvalent
virus vaccines with adjuvants are capable of inducing
antibodies and providing protection against mortality,
morbidity and decline of egg production. Moreover,
vaccination significantly reduces the excretion of virus
(Boyle et al. 2000; Swayne et al. 2001; Tollis and Di
Trani, 2002; Di Trani et al. 2003), which may reduce virus
spread in an infected area. However, in several countries,
vaccines designed to contain or prevent HPAI are
specifically banned or discouraged by government
agencies, because they may interfere with stamping out
control policies. It is argued that, since immunized birds
are still able to become infected and excrete virus, the
virus may continue to spread. In addition since immunized
birds may not show clinical signs, infection may go
unnoticed for long periods and even exacerbate the spread
of the virus. However, most HPAI control regulations
reserve the right to use vaccination, because a stamping
out policy may be unsuccessful, unethical and, depending
on the situation, not economically desirable. Because of
the rare nature of HPAI, pre-emptive prophylactic
vaccination on a large scale is not desirable. However,
vaccination can be applied to establish a (large) buffer
zone around an outbreak. As examples, vaccination was
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used during outbreaks of LPAI in Italy from 2000-2002
(Capua and Marangon 2003; Marangon et al., 2003), in
Utah in 1995 (Frame, 2000; Halvorson, 2002), and HPAI
in Mexico and Pakistan in 1994 (Naeem, 1998; Arriola,
2000). It is important that the use of vaccination must be
regarded as complementing strict bio-security, quarantine
and other measures aimed at preventing spread of the
virus.

To reduce the amount of virus that is transferred during
contact persons must change boots and clothing upon
entering the premises. Moreover, equipment that comes
into direct contact with poultry or their feces should not
be moved from farm to farm without adequate cleaning
and disinfection. Cleaning of fecal material and
disinfection of eggshells may be necessary to prevent the
hatchery-associated dissemination of AI viruses (Swayne
and Halverson, 2003). In addition, the contact rate
between flocks and the number of flocks that make contact
with each other should be minimized by measures such
as a ban on the transport of poultry and poultry products,
strict control of the movement of personnel and
equipment. Furthermore, it is important to keep the traffic
area near the poultry house from becoming contaminated
with manure.

Concluding Remarks
To prevent new epidemics of AI the poultry industry
should focus on minimizing the contacts between
commercial poultry flocks on the one side and waterfowls,
live bird markets and pet birds on the other side.
Moreover, to stop future epidemics, movement of
personnel and equipment must be strictly controlled and
strict hygiene enforced. In addition, infected flocks need
to be stamped out and contiguous flocks must be
depopulated pre-emptively. The latter may, however, be
insufficient in densely populated area, leading to a choice
to either depopulate an entire area, or vaccinate all poultry
in a buffer zone. In all cases it is essential to educate
poultry workers regarding how viruses are introduced,
how they spread, and how such may be prevented.
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Diagnosis of  Avian  Influenza
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Abstract

When investigating suspected outbreaks of avian influenza (AI) in poultry detailed field observations , including
clinical symptoms, age and breed of bird, and vaccination history , are required in order to assist in establishing
a diagnosis. It is also important to select suitable specimens for laboratory investigation from recently dead
birds as well as sick ones. The successful diagnosis of avian influenza will be determined by the laboratory
facilities available and the level of staff expertise. The most widely used method for the isolation and identification
of avian influenza virus is by the inoculation of embryonated chicken eggs in which embryo mortality and
haemagglutinating (HA) activity  can be detected. Isolates can then be  identified by haemagglutination  inhibition
(HI) and neuraminidase inhibition (NI) tests using AI subtype specific antisera. To date 15 haemagglutinin (H)
and 9 neuraminidase (N) subtypes have been recognised of which only H5 and H7 have been associated with
highly pathogenic avian influenza. Further characterisation is required in order to determine the pathotype of
the virus using the intravenous pathogenicity index (IVPI) test . The pathogenic potential of the isolate can also
be evaluated by determining the amino acid sequence of the haemagglutinin (H) cleavage site by RT-PCR and
nucleotide sequencing.  Increasingly, molecular methods and antigen capture ELISA’s are becoming available
which can identify and characterise AI viruses directly from clinical specimens.  Serological tests such as
haemagglutination inhibition, which is used to detect AI subtype specific antibodies, and the agar gel precipitin
and ELISA tests which detect AI group specific antibodies, are also available to undertake serological monitoring
of poultry.

Keywords: Avian influenza, diagnosis

Carcases and live birds should be handled wearing gloves
and appropriate protective clothing both on the farm and
in the laboratory, which should have suitable containment
facilities. The use of bio-hazard or safety cabinets is
recommended to protect investigators from potentially
infective agents, particularly strains of avian influenza
associated with disease in humans. For attempted virus
isolation the respiratory tract as well as a range of other
tissues should be selected as avian influenza virus will
replicate in various non-respiratory organs. For samples
requiring despatch to a specialist diagnostic laboratory it
is essential that specimens are sent immediately on ice
using an appropriate courier. If delays of more than two
days are expected the samples should be frozen (-80oc)
prior to despatch otherwise they can be kept at refrigerator
temperature. Swabs for attempted virus isolation should
be sent in 5-10ml of buffered virus transport medium
containing antibiotics, but those for PCR analysis can be
sent dry or appropriately inactivated.

Serum samples should be separated from the blood clot,
preferably heated at 56oC and stored at –20oC prior to
testing.

Virus Isolation and Identification
The most widely used method for the isolation of avian
influenza virus is by inoculation of embryonated fowls’
eggs via the allantoic cavity route. The preparation of
bacteria-free inocula and the techniques involved have

Field Observations
When investigating suspected outbreaks of avian
influenza (AI) in commercial and backyard poultry it is
necessary to obtain detailed case histories and field
observations, which should include the onset and type of
clinical symptoms and mortality, the age and breed of
birds affected and the management procedures and
vaccination history. It is worth remembering that the only
clinical signs associated with low pathogenicity avian
influenza (LPAI) may be mild respiratory signs and egg
production problems, symptoms which could be
associated with several other avian respiratory viruses;
including infectious bronchitis, infectious
laryngotracheitis and Newcastle disease. Conversely, the
clinical signs associated with LPAI can also be
exacerbated by secondary pathogens resulting in high
mortality and morbidity.

Sample Collection and Handling
It is important to select suitable specimens for laboratory
investigation. Carcases which are decomposing are of
limited value for attempted virus isolation. Ideally sick
as well as recently dead birds should be submitted to the
laboratory for necropsy and diagnostic examination. The
use of tracheal and cloacal swabs allows large numbers
of samples to be taken from both dead and live birds on
the farm for future examination The submission of live
birds allows detailed observation of clinical symptoms
and the collection of blood samples for serological assays.
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been described in detail elsewhere (Alexander, 2001).
Primary isolation of the virus follows inoculation in the
allantoic/amniotic cavity of 8 to 11-day-old embryonated
fowls’ eggs. Ideally the eggs should be derived from a
specific pathogen free (SPF) or specific antibody negative
(SAN) flock of chickens. The inoculated eggs are
incubated at approximately 370C and examined (candled)
daily. Dead or dying embryos and those surviving for
seven days are chilled and the amnio-allantoic fluids
(AAF) harvested and tested for haemagglutination (HA)
activity using 0.5 to 1.0% washed chicken erythrocytes.
Fluids in which no HA activity can be demonstrated are
passaged in embryonated eggs once more. Highly
pathogenic avian influenza (HPAI) virus may cause
embryo mortality in under 24 hours producing little or
no HA activity, it is therefore important to further passage
AAF from these dead embryos. If a haemagglutinating
agent is detected a number of techniques can be used,
depending on the laboratory facilities available,  which
will identify the agent.  Direct electron microscopy (EM)
examination of concentrated preparations of AAF may
be used to identify the influenza virions but this will give
no indication of the strain or serotype. More commonly,
the presence of avian influenza virus or antigen can be
detected in concentrates of AAF or  chorio-allantoic
membranes (CAM) from infected eggs using the agar gel
immunodiffusion (AGID) test. However, a positive result
for influenza will give no indication of serotype identity.
More recently antigen capture ELISA kits have been
developed using monoclonal antibodies which have the
ability to bind to specific avian influenza proteins. These
kits can be used to detect AI in AAF or clinical specimens,
providing sufficient virus is present, and have been used
in AI surveys in poultry flocks, although it is generally
considered to be less sensitive than virus isolation in eggs.
Direct demonstration of AI antigen in clinical specimens
and fixed tissues using immunocytochemistry,
immunohistochemistry  and immunofluorescent
microscopy have  been reported but are also considered
to be less sensitive than virus isolation (Swayne and
others, 1998).

Subtype Classification
Avian influenza viruses show great antigenic diversity
with 15 haemagglutinin (H) and 9 neuraminidase (N)
subtypes recognised. This represents 135 possible
combinations of the virus so subtype determination is
usually carried out at an OIE designated AI reference
laboratory with appropriate facilities  and reagents.
To determine the subtype of an AI isolate the most widely
used techniques are the haemagglutination inhibition (HI)
and neuraminidase inhibition (NI) tests which are usually
performed in microtitre plates with monospecific
polyclonal reference sera. Care must be taken in selecting
appropriate reagents as steric inhibition may occur if the
selected reference antiserum used for identifying the H
subtype contains N antibodies that are homologous with

the isolated virus. These techniques have been described
in detail elsewhere (OIE Manual, 2004). Any isolates that
are identified as subtype H5 or H7, irrespective of
neuraminidase subtype, require further examination in
order to determine their pathogenicity. It is also a
requirement that the isolation of these viruses should be
reported to the appropriate national or state authority and
the Office International des Epizooties (OIE).

Molecular Detection
Reverse transcriptase-polymerase chain reaction (RT-
PCR) techniques have been developed to rapidly detect
the presence of AI in clinical samples from infected birds
and to identify molecular markers for virulence in H5
and H7 subtypes. Further information on the procedures
and advantages/disadvantages are discussed in more detail
elsewhere (OIE manual, 2004).

Pathotype Determination
Assessment of AI virus pathogenicity is determined by
the intravenous pathogenicity index (IVPI) test, by
sequencing the viral genome and in some cases plaque
formation in cell cultures in the absence of trypsin.

 The procedure for the IVPI test has been described in
detail elsewhere (OIE Manual, 2004). Briefly, ten 4 to 8-
week-old susceptible chickens are inoculated
intravenously with bacteria-free infective AAF and
observed daily for a period of 10 days. At each observation
the birds are scored according to the clinical signs, as
follows; 0=normal, 1=sick, 2=severely sick and 3=dead.
The IVPI is the mean score per bird per observation over
the 10 day period. An index of  3.0 means all birds died
within 24 hours and an index of 0.0 means the birds
showed no clinical signs during the 10 day observation
period. Isolates with  IVPI values >1.2 are considered to
be HPAI viruses and require the implementation of control
measures.

Pathogenicity or potential for pathogenicity is determined
by the presence of multiple basic amino acids (arginine
or lysine) at the deduced sequence of the cleavage site of
the HA0 precursor molecule. In the presence of multiple
basic amino acids host proteases are able to cleave this
molecule resulting in a systemic infection by the virus
with rapid death of the bird. Several methods have been
used to sequence the nucleotides of the gene coding for
the cleavage site region , the most common being an RT-
PCR using oligonucleotide primers that complement
areas either side of the cleavage site coding region
followed by cycle sequencing (OIE manual, 2004).
Commercial kits are available to facilitate the various
stages in the procedure.

Serological Tests
To obtain meaningful serological results it is essential to
know the full vaccination history of the poultry flocks
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under investigation, particularly if AI vaccines have been
used. The quality of the sera is also important as badly
haemolysed samples are of little value for antibody assay.
Wherever possible sera separated from the blood clot
should be submitted which has been heated at 56oC for
30 minutes. Sera for imminent testing should be stored
at 4oC and for longer storage at -20oC with a suitable
preservative. As an aid to diagnosis in certain situations
it is preferable to submit paired sera at 2 to 4 week
intervals in order to demonstrate a four-fold rise in
antibody titre, which usually indicates a current or recent
infection. For disease investigation a representative
number of serum samples should be submitted, at least
20 is desirable.

Three main tests are used to detect AI antibody; the agar
gel immunodiffusion (AGID) test, the haemagglutination
inhibition (HI) test and the enzyme-linked immunosorbent
assay (ELISA).  The AGID test is often used to screen
sera for AI group specific antibodies directed against the
viral matrix and nucleoprotein antigens. Antigen for the
test is prepared from AI infected chorio-allantoic
membrane (CAM) and the test procedure has been
described in detail elsewhere (OIE manual, 2004). Sera
which are positive by the AGID test require typing by HI
or other tests in order to identify the subtype antibodies.
The test will detect AI antibodies in chicken and turkey
sera within a week and up to 3 months after infection.
For some avian species, particularly waterfowl, the
conventional AGID test is not suitable for detecting AI
antibodies. The HI test is subtype specific depending on
the H antigen used and has limited application for large
scale screening of poultry flocks for the presence of AI
antibodies. However, in a disease investigation situation
where the presence of specific subtype antibodies, such
as H5 and H7, needs to be determined the HI test is the
preferred assay. Some avian sera contain non specific
inhibitors and require specific treatment before they can
be tested. For this reason and the need for a large stock of
standardised reagents the HI test is best suited for AI
reference laboratories. Full details of the test can be found
in the OIE manual (2004).  A variety of commercial
ELISA kits are becoming available for the detection of
AI antibodies. Some are blocking Elisas’ utilising a NP
monoclonal antibody which allows detection of antibodies
against the nucleoprotein. These kits can be used to test
sera from a variety of avian species but give no indication
of the AI antibody subtype. More recently ELISA kits
have been developed which are able to specifically detect
antibodies to AI subtypes H5 and H7. The advantages of

the ELISA are that large numbers of sera from different
avian species can be monitored for the presence of AI
antibodies. However the HI assay is still the test of choice
in order to confirm the presence of specific subtype
antibodies and confirm ELISA results which fall into the
“inconclusive” or “suspect” range.

Developing Techniques
During the past 5 years there has been a significant
increase in the development of improved techniques for
the diagnosis of AI, in response to the global spread of
the disease in commercial poultry. Many of the
conventional diagnostic techniques require expensive
facilities and can be slow to perform. More recently both
molecular and antigen detection techniques have been
developed for the rapid diagnosis of AI.  An antigen
capture ELISA incorporating a monoclonal antibody to
the viral nucleoprotein has been developed which can
demonstrate the presence of AI virus in 15 minutes. The
main disadvantage is that the test is not subtype specific
and lacks sensitivity with certain samples (Senne and
others, 1996).  There has been a greater emphasis on
developing molecular techniques that with specific
primers can detect and identify the AI virus directly from
clinical material, in particular HPAI (Koch, 2003). Using
the products obtained from the RT-PCR nucleotide
sequencing can then be undertaken to fully characterise
the isolates. More sophisticated techniques are also being
evaluated which overcome the problem of inhibitory
substances, particularly in faeces, when testing clinical
material for AI subtypes H5 and H7. The so-called nucleic
acid sequence-based amplification (NASBA) which can
provide results within six hours (OIE manual, 2004).
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It is now accepted that pandemic influenza is a zoonosis
and that avian influenza viruses contribute to its
emergence. The pandemic influenza viruses of 1957 and
1968 acquired the novel haemagglutinin, the PB1
polymerase gene; and in the case of the 1957 pandemic
virus, also the neuraminidase, from avian influenza
viruses. Thus, surveillance of avian influenza viruses is
important for pandemic preparedness. In addition, avian
influenza viruses have transmitted zoonotically on a
number of occasions. The “bird flu” incident in Hong
Kong in 1997 was the first time that severe human disease
associated with a purely avian virus was documented.
On that occasion, there were 18 known human cases and
6 deaths caused by an influenza A subtype H5N1 virus
(H5N1/97). However, human to human transmission was
inefficient. The outbreak in humans was aborted through
the slaughter of 1.5 million poultry across the farms and
markets of Hong Kong. This virus had not undergone
prior reassortment with a human influenza virus but had
arisen through reassortment between a goose H5N1 virus
and other avian influenza viruses common in quail. The
H5N1/97 virus has not been detected since.   However,
the precursor Goose/Guangdong/1/96-like H5N1 viruses
persisted in geese. More recently, they have undergone
reassortment with other viruses of aquatic avian origin
and generated a series of H5N1 reassortants that are now
adapted to chicken and other terrestrial poultry. None of
these viruses have the internal gene constellation of
H5N1/97. One of these new reassortant genotypes
(genotype Z) has become dominant in the southern China
region and gave rise to the widespread avian disease seen
in Asia in late 2003 and 2004. This outbreak affected 8
countries and has resulted in a loss of over 200 million
poultry, either through disease or slaughter. This virus
jumped species from avian to humans in Vietnam and
Thailand, giving rise to 33 cases and 24 deaths. The
reasons for this sudden outbreak in poultry in not fully
understood. Asymptomatic infection in ducks very likely
plays a role in maintaining this virus in the environment.
The detection of H5N1 virus in dead wild birds is an
additional cause for concern and may contribute to the
spread of the virus from farm to farm. However, whether
the virus has a wild bird reservoir in unclear. Prospective
surveillance in live poultry markets in southern China
has demonstrated that H5N1 virus activity increases in
winter months. This may be associated with better

viability of the virus under conditions of low temperature.
Given the large geographical area affected, it is likely
that H5N1 avian flu virus is going to pose a long- term
threat to human and veterinary health in this region.

The biological basis for the unusual severity of human
disease associated with the H5N1/97 bird-flu outbreak
has remained an enigma. We have demonstrated that, in
comparison to human influenza viruses such as H1N1,
the H5N1/97 viruses are potent inducers of cytokine
responses. For example, the levels of TNF-a induced by
H5N1/97 are more akin to that induced by E.coli

endotoxin. Independently, others have shown that H5N1/
97 viruses evade the antiviral effects of cytokines. We
postulate that these mechanisms may work synergistically
in the pathogenesis of the unusually severe disease
outcome.

Other avian influenza viruses have caused infection and
disease in humans. Influenza A subtype H9N2 viruses
are presently endemic in poultry across Asia and mild
human flu-like disease has  been reported. An outbreak
of H7N7 influenza in poultry in Holland was associated
with conjunctivitis, and less commonly, flu like illness in
humans involved in culling poultry. One veterinarian
developed severe fatal H7N7 virus pneumonia.
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About 75% of  the  new diseases that have affected
humans over the past 10 years have been caused by
pathogens originating from an animal or from products
of animal origin (Taylor, Latham, and Woolhouse 2001).
A wide variety of animal species, both domesticated and
wild, act as reservoirs for these pathogens, which may be
viruses, bacteria or parasites.  In addition a number of
well known and preventable animal diseases that can be
transmitted to humans (i.e zoonoses) such as rabies,
brucellosis, leishmaniasis and echinococcosis continue to
occur in many countries especially in the developing world
where they mostly affect the poorest segment of the human
population (WHO, 1998 A) ( OIE, 2000).  These diseases
particularly those that are new and emerging have had a
very variable direct impact measured in terms of human
mortality and morbidity on human health (Meslin 1997)
) (Meslin, Stöhr, and Heymann, 2000). Large human
outbreaks due to animal agents represent the “tip of the
iceberg” and as well documented in the USA (USPHS,
1994)  are usually associated with contamination of
drinking water and/or large scale production and
distribution of contaminated processed food of animal
origin.  This was the case in  the 1993 outbreak of
Cryptosporidiosis with four hundred thousand cases and
no fatality due to contaminated municipal water in
Milwaukee, Wisconsin, USA, and in 1993 in the E.coli
O157:H7 outbreak in the USA due contaminated
hamburgers which were served in a least 93 restaurants
belonging to a fast food chain. Over 500 children and
adults became ill and four children died (CDC,1993).

Conversely outbreaks of new and emerging zoonotic
diseases were mostly of limited size such as the 1997/98
Hong Kong outbreak of Avian influenza virus H5N1 with
less than 20 cases including 6 unfortunate deaths (WHO
1998 B) and the 2003/2004 H5N1 Asian outbreak of
unprecedented scope and magnitude which has so far led
to death from disease or destruction of 120 million birds
and reporting of 34 human cases and 23 unfortunate deaths
in 2 affected countries (WHO, 2004A. WHO, 2004B).
Another such example is the 1998/99 outbreak of Nipah
paramyxovirus responsible of the “barking pig syndrome”
in Malaysia with 154 cases and 55 deaths confirmed to
be due to the Nipah virus alone (WHO 2001).
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Forecasting with some precision the death toll when the
disease and the causative agent are entirely new is very
often difficult as relevant epidemiological or experimental
evidence is usually missing.  For example at the end of
2003 the number of definite and probable cases of new
variant Creutzfeldt-Jakob disease (vCJD) caused by the
bovine spongiform encephalopathy (BSE) agent is less
than 150 in the UK (R.Will, personal communication,
2003).  During the late 1990ties various vCJD predictive
models were developed which led to very variable
estimates of the impact of the disease in the UK ranging
from a total over time of a few hundred cases for the
optimistic model to tens of thousand for the worst cases
scenario (WHO 2003 A). Today information seems to
indicate that the current epidemic is receding and
specialists are becoming more optimistic regarding the
future evolution of vCJD (Smith 2003). It is however
recognised that cattle and bovine products including
foodstuffs for humans and animal feed containing bovine
tissues (meat and bone meal) were exported mainly from
the UK to many countries both developed and developing
outside of Europe, until bans were put into place.
Therefore globalisation of trade as well as animal feeding
practices may have led to the exposure to the BSE agent
of other human populations than those living in BSE
infected countries of  Europe (OIE 2002).

In many instances however the direct impact on health
of these new, emerging or re-emerging  zoonoses has been
small compared to many other human infectious diseases.
The annual cumulative number of death due to major
infections and parasitic diseases was estimated at about
15 million in 2002. Six diseases cause 86 % of these
deaths:  respiratory infections (3,95 million), AIDS (2,87
million), diarrhoeal diseases (2 million), tuberculosis
(1,64 million),  malaria (1,12 million) and  major
infectious diseases of children (1,3 million) (WHO 2002).
Six parasitic tropical diseases including trypanosomiasis
and leishmaniasis were estimated to be responsible for
1,38 million deaths during that same year. The classical
zoonotic diseases such as rabies which is the leading cause
of reported death in the zoonoses group accounting for
about 55 000 deaths per year (Knobel et al. in press)  in
Asia and Africa, when Japanese
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Encephalitis is estimated to cause about 15000 (WHO
2002).  On the other hand the total number of reported
Ebola cases since the first identified  outbreaks in 1976
to the end of 2003 slightly exceeds 1800 cases although
more than 1200 of them eventually died of the disease
(Formenty, personnal communication 2003).

The impact of these new, emerging zoonotic diseases on
politicians and health professionals’ assessment and
public perception of their health significance went;
however, far beyond the actual numbers of cases and
deaths they induced (Prost 1998). This is due to the fact
that responsible agents were new and their modes of
transmission mostly unknown at the outset (e.g. vCJD,
Nipah) and for certain agents even after the epidemic died
out (e.g. SARS) or to the horrifying nature and the almost
invariably fatal outcome of certain of these diseases
(haemorraghic fever such as Ebola, vCJD) or to the
usually high case fatality rate (30% for Avian flu, 50%
for Nipah and 50 to 90% for Ebola outbreaks.

The series of filovirus outbreaks which were reported
from 1989 to date (Formenty et al 2003) (Leroy et al, in
press) (WHO 2003 B)(WHO 2003 C) have contributed
greatly to promoting among public health officials the
concept of emerging communicable diseases, stressing
the renewed importance of microbes and denouncing the
existing complacency in minimising the importance of
communicable disease surveillance, prevention and
control in our fast changing world. It also reinforced both
people and health professionals’ feeling of belonging to
the same world and sharing of the understanding that the
emergence of a new killer disease in a very remote area
of the world represented a threat for all human beings.

The possibility that the Ebola agent could spread outside
of rural areas to infect the populations of larger cities
triggering a major outbreak in the affected countries was
seriously considered. Furthermore the risks that the
disease be exported to other continents via international
flights were also discussed and contributed largely to
increasing everyone attention and feeding fears that the
disease might become a major killer worldwide.  If these
latter fears did not materialize, Ebola viruses were
exported beyond their regions of origin: with one human
case from Ivory Coast to Switzerland in 1994 (Formenty
et al 1999) and non-human primates originating from the
Philippines to Reston, USA first in 1989 and again in
1996 (CDC 1989) (CDC 1996).   Monkeypox is another
zoonotic viral agent outbreaks of which regularly occur
on the African continent (WHO 1999). This poxvirus was
imported into the USA in 2003 where only several human
cases were reported following contacts with sick pet
prairie dogs infected by imported African wild rats (CDC
2003). This outbreak underlines the need for
comprehensive and standardized guidelines to regulate
wildlife trade and prevent wildlife animal disease spread
at the international level.

In addition to their direct impact on human health through
the sickness and death that they cause, these new,
emerging zoonoses can have other important
consequences:  they contributed largely to reminding us
of the continuous potential emergence of new infectious
agents and diseases as well as their capacity to occur very
unexpectedly in new places and animal species; they
stressed the need for stronger international cooperation,
better local, regional and global networks for
communicable disease surveillance and pandemic
planning; they contributed to the definition of new
paradigms especially as it relates to food production and
food safety, agriculture practices and environmental
protection, international trade of live wild animal species
and disease spread,  and more generally to the impact of
human activities on public health; they helped bringing
back to our mind the importance of interdisciplinary
collaboration for disease containment as well as that of
independence of sectorial interests and transparency when
managing certain health risks.
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This was rapidly followed by more than 174 reported
outbreaks in 40 provinces throughout the country. Both
commercial flocks as well as indigenous village chickens
were affected. Subsequent to the initial peak of the
epizootic in late January, the number of cases declined
with the last case reported on 23rd April 2004. However,
new outbreaks began to emerge in early July in several
provinces.

The Cambodian veterinary authorities reported their first
HPAI outbreak on 24th January 2004. By mid March 2004,
9 more cases were reported.

On 27th January 2004, Laos made its first and only report
of HPAI in a layer flock. Diagnosis was done with the
assistance of laboratories in Vietnam and Thailand.

On 2nd February 2004, the Indonesian veterinary
authorities officially reported an incident of HPAI that
occurred in 15th December 2003. More reports of
outbreaks throughout the most part of the huge Indonesian
archipelago ensued. By late March 2004, there were signs
of the epizootic abating but sporadic cases continue to
occur with the latest reported on16th June.

The first outbreak of HPAI in the People’s Republic of
China (PRC) was confirmed in Guangxi Province on 4th

February 2004. This was followed by 49 other outbreaks
occurring in 16 mainland provinces. On 19th March 2004,
after a 32 day period of no new reported outbreaks, the
PRC officially declared that HPAI has been effectively
controlled. On the 6 July 2004, a new case of HPAI
emerged in Anhui province.

Malaysia, Singapore and the Philippines continue to
remain free HPAI.  There were indications that the virus
had become more virulent. Unusually high mortality was
recorded in ducks and geese.  HPAI was reported to have
caused clinical signs and deaths in non-poultry species
such crows, herons, egrets, cranes, raptors and psittacines.

In Thailand, there were also confirmed cases in the cat
family. The deaths of 2 domesticated cats, and a captive
clouded leopard in a zoo were confirmed to be caused by
avian influenza H5N1 infection. Another white tiger in a
zoo that fell sick was also diagnosed positive for the H5N1
virus.

Keywords: Avian influenza, asian epizootic

Beginning mid December 2003, East Asia experienced
its worst epizootic of highly pathogenic avian influenza
(HPAI) caused by a H5N1 avian influenza virus. The scale
and the geographical distribution of the epizootic were
completely without precedent. A total of 8 countries were
affected by this epizootic.

On the 12th December 2003, Korea reported its first case
of avian influenza in a single farm involving 24,000
broiler breeders. This was followed by 16 other outbreaks
involving chickens as well as ducks with the last case
being reported on 24th March 2004.

HPAI in the southern part of Vietnam was first confirmed
by its veterinary authorities on the 8th January 2004. This
was quickly followed by reports of numerous outbreaks
in various parts of the country. By late February 2004 at
least 1730 outbreaks had occurred. The epizootic then
apparently subsided but resurfaced with a single case in
May. Several new cases were reported beginning in July
2004.

On the 12th January 2004 Japan reported its first case of
HPAI in a layer flock located in the Yamaguchi prefecture.
This was the first case of HPAI since 1925. This outbreak
was quickly and efficiently stamped out. After a lull of
over a month, a second case was detected in a backyard
flock of 14 birds in mid-February followed by 2 other
outbreaks in commercial flocks. The last outbreak
occurred in early March. In each of the outbreaks, the
authorities had managed to swiftly control the disease
from spreading.

The Taiwanese authorities confirmed the presence of
H5N2 subtype in two farms on 20th January 2004. Gene
sequencing and the intravenous pathogenicity index test
(IVPI=0.0) showed that the virus was a low pathogenic
strain. Further surveillance detected infections in another
24 premises where stamping out was subsequently
applied.

After initially attributing the occurrence of high mortality
in birds in Thailand to a mixed infection of fowl cholera
(Pasteurella multocida type A), and acute pasteurellosis
(Pasteurella hemolytica), Thai veterinary authorities
finally reported its first case of HPAI on 23rd January 2004.
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Vietnam reported 22 human cases while 12 human cases
were reported in Thailand which resulted in 15 and 8
deaths respectively. Many of those infected had a history
of exposure to sick or dead poultry. There is no conclusive
evidence of human-to-human transmission.
All the affected countries except Indonesia and People’s
Republic of China (PRC) adopted a stamping out policy.
Vaccination is prohibited in these countries. Indonesia
and People’s Republic of China (PRC) adopted a modified
stamping out method which involves culling and
vaccination.

The degree of success in the control measures adopted
by individual affected countries was influenced by several
factors. Financial, infrastructural, organisational and
expertise resources were limited and inadequate,
especially in poorer countries.

There was a general national preparedness to handle the
epizootic of this magnitude. The slow confirmation and
declaration of the presence of the disease in some
countries resulted in the disease becoming widespread
before official controls were put into place.

There was often a lack of cooperation from the farmers
and bird owners. Panic selling by local farmers
contributed to the spread of the disease. Compensation
was a controversial issue when seeking cooperation from
the farmers. Some owners smuggled their prized fighting
roosters out of infected areas to avoid their destruction.

The ubiquitous presence of free roaming village chickens
in many villages or communes complicated the
eradication of all birds in an infected area.
Many small local farmers were not able to apply basic
biosecurity measures. Unhygienic practices like throwing
out viscera to be scavenged by free-ranging chickens in
villages or dumping dead chickens into rivers were likely
contributing factors to virus spread. The practice of
keeping “nomadic ducks” where they are transported into
open fields to graze for food such as snail pests probably
impeded the eradication of the virus in an infected area.

Poultry smuggling is a practice reportedly widespread in
East Asia. The pattern of spread of the epizootic strongly
suggests that the virus has been carried by people
smuggling poultry between countries.

The 72nd OIE Annual General Session proposed new
articles for avian influenza to be added to the OIE
Terrestrial Animal Health Code. Under this proposal
notifiable avian influenza (NAI) is defined as an infection
of poultry caused by any influenza A virus of the H5 or
H7 subtypes or by any AI virus with an IVPI greater than
1.2 or alternatively causing at least 75 percent mortality.
NAI viruses is be divided into highly pathogenic notifiable
avian influenza (HPNAI) and low pathogenic notifiable
avian influenza (LPNAI). This will mean that detection
of any H5 or H7 subtypes will be reported since there is
ample evidence that LPAI H5 and H7 subtypes circulating
in poultry can mutate to HPAI.
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Public Awareness Programme
Prime stakeholders for HPAI are poultry farmers, poultry
farmer association, poultry farm veterinarians, importers
and the department staffs themselves. A paper entitled
“Highly Pathogenic Avian Influenza Infection: Risk and
Surveillance Programme”  was presented at the Meeting
of the State Veterinary Directors and Senior Officers of
the Department Veterinary Services in Penang on 12
December 2003. It created interest among department
staffs. Risk assessment on possibility of the infection to
occur in Malaysia was also made. Similarly, a series of
seminar and meeting on the disease and plan of action to
be taken by Malaysian authority when the outbreak hit
Malaysia were discussed and elaborated. Various issues
that might affect the poultry industry in Malaysia were
addressed. Aspects that were keenly debated by the
farmers were the stamping out policy, vaccination policy,
compensation issue and culling procedures.

Importation Ban on Poultry and Poultry

Products
Importation ban was imposed from countries affected by
the disease earlier than 23rd January 2003. They included
China, Holland and Belgium. Importation of frozen
chicken meat from China that was banned since May
2003, has created a special interest in both the industry
and the government, which resulted in the ban on
importation of chicken meat from China in May 2003
before the ban was lifted toward end of last year and re-
instated back on 16 February 2004. If the speculation that
the East Asian HPAI outbreaks originated from China is
true, the slow resumption of the importation from China
might have safe this country from HPAI.

During peak period of East Asian HPAI

outbreak (23 January – 20 April 2004)

Intensified Surveillance Programme
Following an official admission by the Thailand Authority
that HPAI had hit the country on 23 January 2004 and
subsequently by the Indonesia Government on 26 January
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Introduction
Malaysia is among a few countries in East Asian that are
spared by the recent fatal outbreaks of the Highly
Pathogenic Avian Influenza (HPAI) infection. While the
definite reasons for the fortune remain to be explored
and explained, the reality is that the measures
implemented by all the stakeholders are effective.
Considering the fact that Malaysia is bordering both
Thailand and Indonesia, which were devastated by the
disease, the absence of the disease and the ability to
maintain the free status is an unbelievable truth and a
remarkable achievement. This paper discusses the
measures that were put in-place before, during and after
the peak period of HPAI outbreaks in East Asia.

Pre-East Asian HPAI Outbreaks (before 23

January 2004)

Surveillance Programme
The HPAI infection is one of the thirteen diseases under
the purview of the National Diseases Prevention, Control
and Eradication Programme. The surveillance programme
for the disease, which was started in 2000, was conducted
to determine the status of HPAI infection in Malaysia’s
bird and poultry populations. The virology surveillance
was focused on pet bird population since most of pet birds
in Malaysia are imported. Countries that supply these
birds include Pakistan, Holland, South Africa, Republic
Cotadore, Taiwan, Tanzania, Republic Cunea,
Mozambique, New Zealand, Singapore and Indonesia.
From a total of 2,474 samples that were screened by egg
inoculation test none of the samples were positive
indicating bird’s population in Malaysia is free of HPAI
virus. A serological survey was also conducted in the
poultry population. A total of 5,272 serum samples were
collected randomly from 216 poultry farms throughout
Peninsula Malaysia and tested using the OIE
recommended AGID test. None of the samples were
positive. This showed that poultry population in
Peninsular Malaysia is free of any evidence of HPAI
infection.
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2004, the surveillance program was intensified.
Hypothesis was made that HPAI virus might have entered
the country earlier than the official declaration dates. The
virus might have entered the country through importation,
either legal or illegally, of poultry, duck or pet birds and
their products. Other possibility is through migratory birds
that normally fly down south during winter via “The East
Asia Australasia Migratory Flyway”. On the way down
during winter of the northern hemisphere the migratory
birds are hypothesized to have a stop over the infected
countries and may carry the virus to the Malaysian bird
sanctuaries. Thus, the objective of the intensified
surveillance was to rule out the possibility of poultry, duck
and bird population in Malaysia had been infected and if
the virus was already in Malaysia the disease to be
detected as early as possible. Subsequently, the intensified
surveillance was formulated to cover all the risk areas
including farms and premises associated with poultry,
duck, migratory and pet birds.

During this surveillance period, the department staffs were
mobilized to inspect all types of chicken, duck and quail
farms. At the same time, pet shops, bird sanctuaries, other
specialized farms such as partridge and ostrich farms, wet
markets and poultry processing plants were also visited
and inspected. A total of 12,346 visits were made with
average visit per farm or premise was 2.6 times and none
of clinical HPAI infection was observed. This extensive
clinical surveillance showed that poultry, duck, pet bird
and migratory bird populations in the country were free
of clinical evidences of HPAI infection.

Simultaneously, virology surveillance was conducted and
any isolation of H5 or H7 was considered positive to
HPAI. A total 8,430 cloacae swab samples were collected
(Table 4) and tested via egg inoculation at the Regional
Veterinary Laboratory (RVL) in Petaling Jaya, Johor
Bharu, Kota Bharu, Kuantan, Bukit Tengah, Kota
Kinabalu and the Veterinary Research Institute. Samples
were from poultry and ducks at farms (50.7%), pet birds
(24.1%), poultry at wet markets (9.5%), migratory birds
(8.7%), and poultry at slaughter houses and poultry
products (7.0%). All samples were negative, indicating
that chickens, duck, pet birds and migratory bird
population in Malaysia were free of HPAI virus.

Preparedness to Face the Possibility of HPAI

Outbreak Spreading into Malaysia

The HPAI Outbreak Emergency Response System

(OERS)

The key element of OERS was speed. The spread of
highly contagious HPAI outbreak can only be arrested
effectively if OERS was established and functional. At
the same time, the tasks and responsibilities of each
component of OERS were fully explained and
understood. It was fortunate that Malaysia had an

experience in handling Nipah virus infection outbreaks
in 1999. The magnitude of the outbreaks and the zoonotic
impact were far greater than the HPAI outbreaks, which
were seemed to be overly highlighted. Thus, the sense of
emergency was still fresh in mind of most of the
department staffs and thus, the response seemed natural.
Mortality rate of chickens, duck or bird exceeding 3% in
a farm or premise will trigger the OERS. The Alert
Management Team (AMT) was the heart of OERS. All
AMT members were on-call for 24 hours a day. The team
consisted of the Director of Epidemiological and
Preventive Medicine, Head of Disease Control Unit and
a Veterinary Officer of the Disease Control Unit. Members
of AMT were mandated to receive notification, inform
state director to impose temporary quarantine of the
suspected farms, direct the Rapid Action Team (RAT),
inform VRI about sample to be tested, receive results of
the test from VRI and execute the follow-up actions.

The Rapid Action Tem (RAT) was the most crucial team
that linked the suspected or the infected farm and the
laboratories. The RAT is responsible for through
investigation and sample collection to be sent and tested
at VRI or UPM (UPM was included at the later stage to
increase the testing and confirmation capability). The
team was based in laboratory. All team members were
veterinarian, forming a total of 11 RATs; one each at the
Regional Veterinary Laboratory in the states of Kelantan,
Penang, Pahang, Selangor, Johor, Sabah, Sarawak and
UPM, including 3 teams in VRI. It was important for the
RATs to act fast and to ensure that samples reached VRI
or UPM soonest.

The Veterinary Research Institute played the confirmative
role. Results that were obtained from VRI were
considered official. Upon receiving samples, VRI
processed and tested using PCR at once. The PCR results
were immediately conveyed to the AMT for follow-up
actions. At the later stage, UPM laboratory was included
for testing and confirmation using the same technique.
Legislation and enforcement

Handling of HPAI outbreaks must be backed-up by
sufficient laws. The state director’s order for control and
eradication for HPAI, for example, must be gazetted under
Section 36(2) of Animal Ordinance, 1953. Similarly, a
temporary quarantine order under Section of 18(2) of the
same ordinance must be pre-prepared and be served once
a farm is suspected to experiencing HPAI outbreak. Other
orders that must be prepared include order to destroy birds
and animals on farm in accordance to Section 19 of the
Animal Ordinance, 1953.

Depopulation policy

Outbreak of HPAI in Malaysia was planned to be arrested
by the stamping out procedure. Once an outbreak is
confirmed, three zones will be established immediately.
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Infected zone is a zone within 1 km radius from infected
farm. Buffer zone is another 2 km radius from the infected
farm while Surveillance Zone will be another 7 km (total
radius for the three zones are 10 km). Actions on birds
and animals vary according to the zone. In the infected
zone, all birds and other animals and their products will
be destroyed. In the buffer zone, only birds and its
products will be destroyed and no movement will be
allowed. The Surveillance Zone will be intensively
surveyed. If no infection detected for 21 days after the
last depopulation exercise, the farms in the surveillance
zone will be cleared and the farm will be back to its normal
operation.

Compensation Scheme
The mechanism for compensation scheme has been
formulated but the amount will be decided when outbreak
occurs.

Communication system
At the peak of HPAI outbreaks, accurate and transparent
information are critical to all levels of Malaysian citizen.
From the Prime Minister’s office to the people on the
street, all seemed hungry for an updated status of HPAI
in Malaysia. The only credible source of information was
from the Department of Veterinary Services’ HPAI
operation room. The room was in operation for a period
of 14 hours daily. The daily status report and the
surveillance results were conveyed to all parties. In
addition, the HPAI website was created and the status
updated daily. The web-based information was very
effective and managed to reduce the number of curious
callers for information. In addition, the traditional
communication methods through posters and leaflets were
also implemented. Posters and leaflets on the disease and
what farmers should do if she/he noticed the signs were
produced and distributed.

It was interesting to note that local mass media had played
an important role in disseminating the information
regarding the situation of HPAI in Malaysia. Although
the poultry industry experiencing a drop in sales and price
of chicken, it drop was for a short period of time. With
the help of aggressive marketing campaign by the
industry, the poultry market improved and returned to
normal faster than any other countries in the region.

Preventive measures
Importation ban that was enforced during pre-outbreak
period was found to be effective during outbreak period.
As the HPAI outbreak spread to many more countries,
the list importation ban was also increased

Border control
Following implementation of importation ban, entry of
poultry and poultry products into Malaysia, if occur, must

be from illegal activity. To prevent this, border control
must be tightened up. The Department’s enforcement and
quarantine officers in collaboration with other agencies
such as the Department of Immigration, Custom and Anti-
smuggling unit worked hand-in-hand in preventing illegal
entry of poultry and poultry products. Any poultry
products caught at entry points were confiscated and
destroyed.

Post Peak Period of East Asian HPAI

Outbreak (Beyond 20 April 2004)

Surveillance Programme (Second Phase)
During this period, the situation of HPAI in East Asia
had improved. By the end of May 2004, only Thailand
was experiencing new outbreaks in Chiangmai Province.
The situation in Indonesia had also improved with the
last reported outbreak on 16 April in Lampung and
Yogyakarta. Although the risk was lower as compared to
the peak period, surveillance programme was formulated
to address the possibility of infection carried by the north-
bound migratory birds. Thus, intensified clinical
surveillance was focused on farms within the 10
kilometers surrounding the identified bird sanctuaries.
Similarly, intensified virology surveillance was focused
on duck population within the same areas. Other premises
or farms were monitored as of the pre-outbreak period.

Short Messages System (SMS) of HPAI

Notification
A new notification system utilizing SMS communication
had been developed. Using this system, the mobile
telephone number of farmers were registered and kept in
database. In the initially stage, farmers were required to
activate their membership in this system by responding
to a message that had been transmitted by a mobile
transmitter (MT). Once responded, by typing JPH and
submitted to the number 39300, the membership was
activated. Active members were ready to submit daily
reports. Each morning, the MT sent a SMS asking for
farms with mortality rate of more than 3%. Upon
receiving a ‘YES’ answer, AMT members of the OERS
were automatically informed. Further verification and
decision were made by the AMT member. If the answer
was ‘NO’, the report for that day was complete.

Border Control
As in the peak period of HPAI outbreak in the region,
vigilance border control is still vital during the post-peak
period. Cooperation with other agencies is still continued.

Conclusion
The scares created by the recent fatal and devastated
outbreaks of HPAI infection in East Asian region have
streamlined and strengthened the existing surveillance
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system. It also stimulated the readiness and preparedness
of the Department of Veterinary Services and other
stakeholders to overcome the possibility of outbreak in
Malaysia. The HPAI outbreak emergency response system
was established and tested to be functional and effective.
The episode also provided a platform for multi-agencies
cooperation, multi-level communication, media and
public relation. At the same time, it showed the
importance of accurate and transparent information
exchange within the region. To further improve the
delivery and notification system, a new technology on

communication must be capitalize. Speed is the key
element of controlling and eradication of the highly
contagious disease. Hopefully, Malaysia will remain free
of HPAI infection.
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Introduction
Alfalfa planting has been attempted in Malaysia since
August 2000. Since then there has been some notable
achievements. They are as follow:

• Alfalfa can be successfully grown under Malaysian

conditions with an estimated production level of 54
metric ton per acre of fresh alfalfa at a production
cost of RM403 per metric ton

• The development of at least 20 people from various

levels who are competent in alfalfa production

• One horse breeder has stopped using imported alfalfa

for his horses and replaced it with home-grown
alfalfa while another horse breeder is using locally
grown alfalfa quite extensively to feed his horses

• A dairy farmer has been suceesful in growing and

using alfalfa as a component of feed for his dairy
cattle

• Alfalfa can be grown for seed production with

germination rate of 60 %

Alfalfa (Lucerne) Production in Malaysia and Lessons from India
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In spite of these successes, there is a need to explore
efficient systems for weed control, seedbed preparation,
fertilization, drainage and irrigation methods, worm and
nematode control, seed harvest and storage and feeding
regimes practiced in similar agro-climatic regions. Hence,
India was chosen as a source of reference for this purpose.

Observations and experiences from India require certain
modifications to the current practice in alfalfa production
in Malaysia are summarized in the table below.

The cost of production is much cheaper in India and most
of the alfalfas produced there are consumed locally. The
factors contributing to lower cost include labor, planting
methods, materials used and increased efficiency.

Further collaborative research and human resource
development will be initiatated with the Indian Council
of Agricultural Research (ICAR) and the Tamil Nadu
Agriculture University, India.

Existing Practice in Malaysia

Conservation of plants- plants in Malaysia are maintained
beyond 4 years

Seed Selection- Seeds purchased from Australia

Land preparation- 1 ploughing, 1 cross- ploughing, 1
harrowing, 1 rotavation and raised-bed

Planting methods- seeds are planted in polybags and the plant
transplanted after 45

Drainage- raised bed as well as drainage between raised beds,
drainage surrounding planting beds

Irrigation- use of water pump and watering twice weekly
Fertilisation System

(i)Forage
Basal- 4 tons ground magnesium limestone/ha ,
phosphorus 500kg/ha

Modifications required

Keep plants to 3 years for forage production and later use for
seed production

3 seed varieties(T-9, Anand2 and CO-1) from India are
available to be planted in the various location in Malaysia

1 ploughing, 1 cross-ploughing, 2 and flat bed.   Rotavation
only if clay soil.

Line-sowing/sowing seeds directly in the soil

Building bunds around planted area can be used in certain
locations

Alternatively, flood irrigation every 3 days for 1st week, 2nd-
3rd week every 5 days

(i)Forage
Basal- Lime based on soil analysis, phosphorus 500kg/ha,
40kg/ha N, 500 kg potassium/ha, farm yard
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N:P:K (15:15:15) at 153 kg/ha, horse/chicken manure added
Maintenance
Liming and CIRP at 52kg/ha, N:P:K (15:15:15) at 153 kg/ha
(ii) Seed production
Zinc and Boron not used

Weed control
spray herbicide, pre-emergence spray 2 days before sowing),
manual weeding

Pest control
(i) weevil and aphid infestation-use

malathion,
(ii) nematode-use laminae

Disease control- no disease yet and hence treatment not done
(due to small scaleplanting)

Harvesting system
(i) Forage- sickle and knap-sack mower
(ii) Seed- manual pod plucking

Farm implements and tools- plough, wee~ harrow, rotovator

Feeding Systems
(i) Horses: 1 kg sun-dried lucerne per
(ii) Cattle: 1 kg fresh lucerne per cow

manure(50tons/ha)
Maintenance
30 kg/ha Lime, 30kg/ha phosphorus, 30 kg/ha
potassium, farm yard manure(l0tons/ha)
(ii)Seed production
Day 1- Zinc sulphate (3gm/litre) and Boron(3gm/litre)

Day 8- Repeat as treatment for Day 1

Pre-planting soil application of herbicide, seed spray with
pre-emergence immediately after sowing, manual weeding to
start at day 30 and then after every harvest

Retain existing practice in Malaysia

Use Indian system if disease confirmed

Use sickle and cut up to 5 cm above the ground while seed is
plucked

Plough, harrow, conditioner mower, rake, baler, weeder cum
mulcher

(i) Horses: 2kg sundried for adults and 1 kg for foal
(ii) (ii)Cattle: 10 kg wilted lucerne for lactating cows an’

horse kg of wilted lucerne for weaned calf
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Mid Cannon Soft Tissue Injuries of the Left Hind Limb
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Abstract

Soft tissue injuries namely the flexor tendons can significantly compromise the athletic performance and may
culminate in a career ending injury. Soft tissue injuries are common during racing as horses are running at a full
gallop bunched close to each other. Flailing hooves can cause lacerations to the lower limbs of horses. Injuries
being either self inflicted or by another horse. Most injuries occur in the mid metacarpal region.  A subtle injury
to the superficial digital flexor tendon (SDFT) may culminate into tenosynovitis of the SDFT tendon sheath.
Early diagnosis, wound management, limb support, medical and surgical management has resulted in a good
prognosis for this case.

This paper discusses the medical, surgical and farriery aspects of the mid cannon injury to the soft tissue of the
left hind limb.

Keywords: Track injury, SDFT, wound management,  bandaging, casting and surgical shoeing, equine
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Metabolic Problems in Equine Endurance

BALAKRISHNA POLANAIDOO, S.P 1
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Abstract

Despite many improvements in horse training and in veterinary examinations during long distance endurance
rides (Celine Robert, 2004), too many horses develop metabolic problems that can be severe and definitively
ruin their career. The vision of exhausted horses receiving fluid treatment during International rides is not
acceptable for the general public. It appears ethically unjustifiable and it is highly detrimental to the image of
endurance.The observed clinical signs were typical of those usually assessed at veterinary inspections. At least
half of the cases showed obvious signs of fatigue, exhaustion and dehydration.

Keywords: Metabolic, endurance, fatigue, exhaustion, dehydration, equine

1. Heart Rate – Resting and Cardiac Recovery Index
(CRI) after one minute

2. Dehydration – Skin recoil
3. Mucus Membrane
4. Capillary Refill Time (CRT)
5. Gut Sounds / Anal Tone
6. Girth wither Back
7. Impulsion
8. Weighing – Pre and Post competition

Discussion on metabolic problems relates to the above
parameters. Equine endurance is one of the fastest
growing sports in the world today and there are many
areas of research that has yet to be done on this subject.

Topic is as follows:
1. Heat Stroke
2. Dehydration
3. Synchronous Diaphragmatic Flutter (SDF) -

THUMPS
4. Exertional Myopathies (Tying Up)
5. Colics
6. Fatigue and Exhausted Horse Syndrome (EHS)

Discussion
Metabolic problems in equine can very much affect the
performance of an endurance horse and that aggressive
treatment is imperative to prevent further disaster. In 85%
of cases, the metabolic problems improved or disappeared
in the hours following treatment.

Acknowledgements
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Introduction
Success in all equine events, whether Racing, Eventing
or Endurance depends on the individual metabolic
adaptations to efficiently convert chemical energy into
mechanical energy. Recently veterinary inspections at
Endurance rides demand a high standard of veterinary
inputs, apart from the temperature, pulse, respiration and
trot up for lameness. It is imperative that careful individual
metabolic profiles examinations are carried out at the vet
gets. The likelihood of the horses getting metabolically
compromised during competition has been markedly
reduced.

As veterinarians, focused to the metabolic status of the
horses, we observed more “metabolically unsound”
horses being withdrawn from the ride. There have been
many fatal episodes as a result of this thus there is now
an increased awareness and knowledge among riders.
There are on occasions, whereby a horse “slip through
the net” and horses get sick after passing the veterinary
checks.

Examining veterinarians are encouraged to get involved
with discussions with riders and finding out information
about the performance of the horse and if the horse are
eating and drinking including feed additives etc.
Metabolic profiles ensure the examining veterinarian has
“hands on” approach which will enable them to accurately
assess the metabolic status of the horse. At a recent
International Endurance Veterinary Seminar & FEI Event
Veterinarian Course  in New Market, England (June 2004)
it was stressed that the Veterinary Commission should
Vet the metabolic profiles thoroughly and may recall back
a horse in doubtful cases, before the horse sets off for the
next leg.  There is a combination of parameters in the
veterinary card which gives a clinical finding on the
metabolic status of the horse. Metabolic profiles examined
during Endurance events are as follows:
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Management of Periapical Infection in a Thoroughbred

JAMES YU KENG TEIK

Veterinarian, Central Equine Hospital, Perak Turf Club, Jalan Raja DiHilir, 31400, Ipoh, Perak

Abstract

A 3-year-old thoroughbred gelding developed an abscess on its left mandible. After warm compression for a
few days the abscess burst and the horse was treated with a course of antibiotics with regular flushing of the
draining abscess. Although improvement was seen, the swelling persisted with slight discharge for two weeks.
The horse was then presented for a further examination.  Upon palpation, the swelling was firm, not painful and
slightly warm to the touch.  Serosanguineous fluid was produced when pressure was applied to the swelling via
a non-healing sinus tract. The horse was radiographed. Diagnosis was made of an infected foci in the bone
(osteomyelitis) surrounded with callus formation.  Close proximity of the osteomyelitis to the tooth root of the
second premolar was noted on the radiograph. While curetting this lesion, a probe was inserted to ascertain the
depth of the infection. The infection was found to have penetrated through the tooth root.  This would suggest
a periapical infection and possibly an abscessation of the tooth root of the second premolar. This condition
which occurs commonly in horses is also described as periradicular or apical disease, or alveolar periostitis.

Keywords: Abscess, mandible, osteomyelitis, equine
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Equine First Aid
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Abstract

Veterinary services provided to the Equine Industry is very inadequate considering the ratio of trained equine
vets to the estimated 15 000 horses and ponies in Malaysia. To address this situation, there have been previous
efforts by various parties to introduce some form of first aid training to hopefully improve the level of basic
health care and disease awareness within the industry.   A recent effort has been undertaken, with the support
from the Lembaga Totaliser Malaysia and the Perak Turf Club Equine Hospital, to provide an equine first-aid
training course in Kota Bharu, Kelantan. There were 10 participants in this initial 3 day module consisting of 6
Department of Veterinary Services staff, 3 pro-active horse owners and one equestrian rider.

The areas covered in the first module included topics from the following headings:

• Basic Health Care.
• Common Conditions
• Basic Techniques
• Treatment Kits

There will be subsequent visits to asses the progress of the participants and also to conduct a second and
third module. The focus of this current effort, therefore, is to provide on-going support and technical
assistance to help in human resource development for the long term.

Keywords: First aid training, equine, non-professional
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Medical Management of Corneal Ulcers in 50 Thoroughbreds in

Selangor Turf Club (August 2003 –January 2004)

AMRITSEET KAUR

Abstract

Corneal ulcer is defined as a defect or well-defined discontinuity in corneal epithelium and some amount of
stroma that may be caused by trauma, chronic irritation as from distichiasis, entropion or keratitis or infectious
agents. The cornea’s avascular structure and paucity of mesenchymal cells render it highly susceptible to infection
following minor penetrating injury. Equine corneal ulceration is definitely a potentially sight threatening disease
requiring early diagnosis, laboratory confirmation and appropriate medical as well as surgical therapy.  The
purpose of this paper is to review 50 cases of corneal ulcer that was managed medically in Selangor Turf Club
from the period of August 2003 to January 2004. The diagnosis, different combinations of treatment methods
used and difficulties faced by the equine veterinarian are discussed. The hopeful outcome of this paper is to a
better approach; understanding of corneal ulcer management in horses in the future.

Keywords: Corneal ulcer, racehorse , equine

Results
There were 50 horses during the period studied. Diagnosis
methods were direct optalmoscope at +15 to 20Diopters
for the cornea. Fluorescein stain, Auriculopalpebral nerve
block, Supraorbital nerve block and sedation. Causes of
the corneal ulcer in this 50 horses were mainly mechanical
due to post-race from foreign objects 46, abrasions from
ropes or whips 3,self inflicted from rubbing the eye or
striking an object 1.Ulcer depth were divided to
superficial, deep or descemetocoeles. The superficial ulcer
involves only epithelial erosion without stromal
destruction. Deep ulcers have stromal extension of
epithelial defects and this can run from margin stromal
involvement. Descemetocoeles form when all stromal
tissue has been destroyed, leaving only Descement’s
membrane. This being elastic in nature because of its
collagen Type IV content bulges through the stromal
defect under intra-ocular pressure.

In this study period, all 50 cases were cause there were
46 cases of superficial ulcers, 3 deep ulcer and 1
descemetocole. The number of days from treatment was
started to the complete healing of the corneal ulcer were
7-10 days for the superficial ulcer, one month for the deep
and descemetocole cases. Topical antibiotic treatment
used for the superficial ulcers were Tobramycin 45%,
Tricin 25%, Optigen 15%, Garamycin 10%, Faramixin
3% and Pocin G 2%. Antiinflammatory used were Flunixil
70%, Phenylbutazone 20%, Cu-algesic paste 18% and
Butalone sachets 2%. Mydriatic used in all cases is
Atropine sulfate ophthalmic solution 1%. Anti-
collagenase used is serum in 8% of cases. Anti-fungal
used was Silvazine.

Discussion
The essential steps of management of corneal ulcers are
to determine the cause, establish appropriate treatment

Introduction
The cornea comprises four anatomically distinct layers,
which terminate at the limbus and are continuous with
the bulbar conjunctive, episclera, sclera and iridocorneal
angel (Barnett et al. 1995). The outermost stratified
squamous epithelium is made up of three cell types: 1)
superficial squamous cells; 2) wing cells; and 3) deeper
basal cells (Brooks, 2002). This outermost layer forms
as a barrier to the precorneal tear film.The normal cornea
is devoid of both blood vessels and lymphatics and
receives nutrients and oxygen from the aqueous, preocular
tear film and perilimbal capillaries (Barnett, et al. 1995).
Besides that, the cornea is also innervated by branches of
the trigerminal nerve at the superficial region, making it
one of the most sensitive tissues in the body.Nevertheless,
no nerve is present in Decemet’s membrane (Brooks,
2002). Corneal ulcer is defined as a defect or well-defined
discontinuity in the corneal epithelium and some amount
of stroma that may be caused by trauma, chronic irritation
as from distichiasis, entropion or keratitis or infectious
agents (Barnett et al. 1995; Blood and Studdert, 1988).
Ulcers can range from simple superficial breaks or
abrasions in the corneal epithelium to full-thickness
corneal perforations with iris prolapse. Hence, equine
corneal ulceration is definetely a potentially sight
threatening disease requiring early clinical diagnosis,
laboratory confirmation and apropriate medical as well
as surgical therapy (Brooks, 2002).

Criteria for Selection of Cases
Records of 50 horses brought to the Selangor Turf Club
Veterinary Clinic between August 2003 and January 2004
was reviewed.  Signalment, history, description, treatment
and outcome of corneal ulcer in these horses were
evaluated.
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and if needed protect and support the cornea (Severin,
1986). Causes are mechanical, infectious, metabolic and
neurogenic (Severin, 1986). In this study, all cases were
caused by mechanical, which could be confirmed by the
history given by the trainers.  Infectious agents may be
opportunistic following injury, drug therapy or primary
corneal infections (Severin, 1986). This could be
determined by culture with sensitivity testing (Severin,
1986). This was not done in this study due to pressure
and constrains in getting the horse back to track as soon
as possible.

The diagnostic methods using local nerve block are
excellent aid to equine ocular evaluation. A horse with
corneal ulcer would be experiencing pain,ocular
discharge, loss of corneal transparency and change in
corneal contour manisfested by blepharospasm,
enopthalmos, photophobia and lacrimation (Severin,
1986).The most helpful nerve block to limit
blepharospasm for the eye for eye examination is the
auriculopalpebral block (Hamor and Whelan, 1999). This
blocks some of the motor nerves of the upper eyelid and
enables the examiner to easily control the horse’s upper
eyelid. Fluorescein staining of the cornea will detect the
presence of corneal ulceration. The fluorescein dye only
stains hydrophilic tissue. The cornea epithelium is
hydrophobic while the underlying stroma is hydrophilic
(William et al. 2002). Thus, when there is a corneal ulcer,
destruction of the corneal epithelium exposes the stroma,
allowing penetration of the dye into the hydrophilic
stroma and subsequently staining the ulcer.  The ideal
treatment of corneal ulcer may require drugs that are
antimicrobial, anticollagenase, pain relieving, mydratic
and antifungal if needed (Severin, 1986). In this study
topical antibiotics which were broad spectrum were
tobramycin, gentamicin effective against one of the most
pathogenic bacteria of the eye Pseudomonas sp., triple
antibiotic combination (Pocin-G) contains polymixin B,
neomycin and gramicidin.  Anti-inflammatory used in
this study was Flunixin, Phenlybutazone and Ketoprofen,
Cu-algesic. Systemic flunixin meglumine 1mg/kg daily
will control pain and reduce secondary anterior uveitis
(Brooks, 2002).  Atropine is needed to induce mydriasis
and to provide relief from ciliary spasm. Atropine is
effective in stabilizing the blood-aqueous barrier, reducing
vascular protein leakage, minimizing pain from ciliary
muscle spasm and reducing the chance of synechia
formation by causing pupillary dilatation (Brooks, 2002).
An ulcer solution can be made for easy administration of
medicine into the eye of the horse by the syce using a
mixture of antibiotic, acetylcysteine, atropine sulfate and
artificial tears (Severin, 1986). Fungi are normal
inhabitants of the equine environment and conjunctival
microflora, but can become pathogenic following corneal
injury (Brooks, 2002). Miconazole 1% parenteral solution
is an excellent choice for mycotic ulcers (Severin, 1986).
Corneal ulcers rapidly progress to descemetoceles.

Topical corticosteroids are contraindicated when cornea
retains fluorescein stain (Brooks, 2002).  The last phase
of corneal ulcer management is corneal support and
protection by eyelid suturing, a nictating membrane flap
and conjunctival flap (Severin, 1986).  Stromal scaring
will never completely disappear but will gradually
decrease and pigmentary keratitis is likely to occur during
the first four months of convalescence but will be self
limiting. The owner should be advised that this may be
initiating cause fo the patient to develop equine recurrent
uveitis (Severin, 1986).

Many limitations of this study, numerous clinicians made
the diagnoses. None of the veterinarians were
ophthalmologists. Interpretation of ocular signs and
consistency of reporting all ocular lesions probably
variable among the veterinarians. Diagnostic methods of
corneal cultures using microbiologic culture swabs which
should be obtained prior to placing any topical
medications in the eye or corneal scrapings to obtain
cytology specimens was not done in this study due to
pressure of a fast return of the horse to racing. The amount
of times for the medicine to be administered was
sometimes not done based on the instructions of the
veterinarian is a problem faced in some of these cases.
Although this study cannot be used to determine exact
number of affected horses; it could shed light on
prevalence of corneal ulcer in the racing industry. The
study was done entirely on the interpretation of the author.
Last but not least, veterinarians should realize that owner
compliance is an important factor in determining the
treatment and healing of the ulcer.
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Abstract

A total of 52 horses from the SLTC(Selangor Turf  Club) with the complaint of recurrent of colic  and reduce
performance were gastroscoped. All the horses were aged between 3 to 7 years old and came from the racing
field with different working status ( rest, training, and racing) at the time of complaint. Majority of the horses
were fed mixed feed 3 times a day. From the Study, 45 horses were confirmed to have gastric ulcer of various
grades. Treatment was given and reevaluation was done after 21 days.
All the horses showed reduction of the ulcer grade.

Keywords: gastroscoped, gastric ulcer, equine

The anatomical peculiarities of the horses digestive
system compared to other mammals are: (I) its relatively
small stomach; (II) the absence of gallbladder and (III)
the largest the hind gut volume, namely caecum and colon.
It is in this hindgut that the major digestive process and
bacterial fermentation of fibers take place. The size of
the horses  stomach is relatively small compared to its
body size with a volume of stomach about 5-10 liters. It
is situated predominantly to the right of midline. The
fundus projects dorsally above the cradia as a blind sac
(saccus cecus), and the rest of the stomach lays
cranioventral to the sac. The nucosa is subdivided into
several regions. The proventricular  (or oesophageal) part
includes the blind sac (saccus cecus), which is
nonglandular, and is covered with stratified squamous
epithelium. The junction between this region and the
glandular part is marked by an irregular raised ridge, the
margo plicatus. Histologically, three glandular regions
can be recognized. These are the cardiac, fundic and the
pylorus region. The pylorus region has two muscular
rings, a well-developed pyloric sphincter proper, and a
more proximal muscular ring that divides the pylorus into
the pyloric canal and the pyloric antrum. A  disorder
peculiar to this region is gastric ulceration. This gastric
ulcers are clinically important in human and pigs (Curtin
et al. 1963; Burkitt et al. 1975). Gastric ulcers known to
be the cause of  poor performance among racing horses.
The time spent in rest and cost-effective treatment options
warrants that this disorder is a primary consideration of
the equine practitioner dealing with such complaints
Gastric ulceration is a prevalent disorder in foals (Becht
et al., 1986) and adult horses (Hammond et al, 1986).
The economic and health effects of ulcers differ between
foal and adults horses.

Ulcers are potentially more devastating in foals but have
a more significant overall economic impact in adults
(Murray 1994). The advent and the use of gastroscopy in
horses have heightened awareness of gastric ulceration
as a critical problem, but the manifestation of gastric
ulcers is still often not clear. Primary consideration for
an equine practitioner with regards to gastric ulceration
in adult horses include horses at risk, potential causes of
ulcers, clinical signs, diagnosis, cost effective treatment
options and prevention (Murray, 1994). Gastric ulcer
disease in foals was final reported by Rooney (1964). He
described 8 cases of perforated gastric ulcers in foals over
a 4 year period (600 foal necropsies) and noted that
erosions and ulcerations of the esophageal region of the
stomach of foals were common after first 2 weeks of life.
Subsequent reports on the incident of gastric ulcers
include 25% of 511 foals (Wilson, 1986) and 66% of 195
adult horses (Hammond et al. 1986) at necropsy and by
gastroendoscopy, 51% of 183 foals (Murray, 1989), 77%
of 18 young ponies (Mac Allister et al. 1992) and 94% of
16 adult horses (Mac Allister et al.1993). Gastric
ulceration commonly occurs in the squamous epithelial
lining or glandular region. Ulceration of the squamous
epithelial mucosa can be considered to result principally
from excessive acidity, whereas ulceration of the
glandular mucosa typically is primarily a consequence
of diminished mucosa protection (Murray, 1994).
Excessive treatment with nonsteroidal anti-inflammatory
drugs (NSAID’S) is a well-known cause of gastric ulcers
in foals (Traub. et al. 1983) and adult horses (Mac Allister
et al. 1993), however dosages of NSAID’S recommended
by the manufacturer are unlikely to cause ulcers in most
horses.
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Gastric acidity also fluctuates in response to a horse’s
diet. There is significantly lower acidity if a horse eats
grass hay than if hay is unavailable (Murray, 1993). Eating
behavior and probably the type of feed being consumed
thus can influence gastric acidity (Murray 1994)

Stress is also most popularly believed to be an important
cause of ulcer in animals (Murray, 1994). Physiological
stress has been correlated with an increased incidence of
gastric ulceration in horses.

Other causes include potential infectious etiological
agents such as clostridium, E.Coli, campylobacter and

helicobacter, rotavirus (Rebhun et al. 1982; Becht and
Hendricks 1983); fungus including candidia sp. (Kadel
et al. 1969) and parasites as bot fly larvae (Dart et al.
1987).

Material and Methods

Horses Used in the Study
All the horses are from the Selangor  Turf Club (SLTC).
Their age ranged between 2-8 years old and comprises
geldings and mares only. Horses presented to the
veterinary clinic with the following complaints; recurrent
colic cases, poor performance, grinding teeth, dull hair
coat and changing of behavior will be gastroscoped in
this study.

History will be taken from horses that are suspected to
have gastric ulcers. The horses are given an ID for the
purpose of  recording. Sex, age, type of feeding, and
frequency of feeding will be recorded.

Related clinical signs in the particular horses will be
recorded  including poor performance, signs of the colic,
teeth grinding, dull hair coat, changing behavior.

Horses are fasted at least 24 hours and withdrawn from
the water for 6 hours prior to the gastroscopy.

Equipment and Techniques
Video gastroscopes will be used in this study. The
gastroscope was attached to a monitor and printer. The
length of the endoscopes is 2.4 meters long in order to
reach the stomach of an adult horse.

Before gastroscoping, the horse was sedated first using a
combination of xylazine (0.5mg/kg) and acepromazine
(0.05mg/kg). This is to ease the process of endoscopy.

The Sedivet‚ that consist of romifidine (0.5mg/kg) can
be also given as a muscular relaxation.

Before inserting the gastroscope, a well lubricated

stomach tube was inserted through the nostril into the
esophagus, ad advanced until it reach the lower
eosophageal sphincter (LES). The stomach tube serves
to protect the gastroscope from kinking  and aloe easy
passage of the gastroscopes into the eosophagus.

Then tip of the gastroscope was inserted into the nostril
through the stomach tube and towards the eosophagus
until it reach the lower esophageal sphincter (LES), the
stomach was insufflated to aid in the examination of all
portions of the gastric mucosa. The stomach wall was
flushed with distill water to remove digesta and provide
a clearer picture of the stomach wall. The figure 2 gives
a better picture about the process of gastroscopy, the tip
of the gastroscopes was advanced from the cardia,
following the greater curvature into fundus and pylorus
and eventually into the lesser curvature and meets the
scope again after making a turn.

It is important at this point to look in all directions by
both steerage of the end of the scope and mild torsion of
the whole instrument. If there is not too much fluid in the
bottom of the stomach, a better part of the margo plicatus
along the greater curvature can be seen. The lesser
curvature, a site for early indications of squamous ulcer
disease, is identified by the presence of a larger fold
around which the squamous mucosa drapes, such that the
margo plicatus there cannot be seen from this view. The
scope should then be advanced; it will almost naturally
direct itself up into the saccus cecus and come around to
a point where you are looking directly down into the
stomach, and can actually  see the scope coming through
the cardia. From this viewpoint the full diameter of the
organ can be seen. From here further advancement will
approach the fundic portion, and as the  scope rounds the
lesser curvature the pyloric opening should come into
view. Slowly advance the scope while twisting it slightly
back and forth and moving the end up and down with the
a steering knob as you move forward.

Management of Gastric Ulcer Patient

a. Feeding

For the patients confirmed to have gastric ulcers, the
frequency of feeding is increase as often as possible,
comprising of small amounts of individual feeds. Hay is
given ad libitum for the night to prevent the gastric fluid
accumulation.

Small amount of grains are usually offered before the
horse is worked in the morning to prevent overloaded of
gastric fluid in the stomach.

b. Medication

Horses suffering from the gastric ulceration are treated
using Ulcerguard‚ Oral Paste will be given 3 times a day,
15 ml each time for 3 weeks.
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Besides that, anti-acid treatment is also given. Stoma-
coat‚ is given 60 milliliters orally 3 times a day. Stomac-
coat‚ is also given 60 milliliters before working.

c.       Activities

Study have shown that horses which are under anti-ulcer
drugs respond better with rest compared to horses which
are still in work. Hence, advice will be given to the trainer
to reduce the patient’s workload or even rest the horse
which will speed up the healing process.

Reevaluation
Reevaluation is usually done after 3 weeks of initiation
of treatment.

Ulcer Grading
The ulcer grading is divided into 3 grades, mild (grade
I), moderate (grade II), and severe (grade III).

Grade I  ulcers involve the superficial erosion of the
squamous mucosa on the greater curvature or the
squamous mucosa on the lesser curvature.

Grade II ulcers involve the sub-mucosa lesions which
superficial erosion with no haemorrhaging or sub-mucosal
lesions covering a greater area of the squamous sp.

mucaso without hyperkeratosis. Hyperkeratotic area
surrounding the deep sub-mucosa lesion or the isolated,
deep haemorrhaging lesions in the squamous mucosa on
the lesser curvature also belongs to grade ulcer.

Grade III ulcers  involve the deep isolated haemorrhaging
lesions encircled with hyperkeratotic squamous mucosa;
linear haemorrhaging or advanced linear haemorrhaging
lesions with hyperkeratotic suamous mucosa also
classified under grade III ulcers

The more severe type of grade III ulcer which involve
entire squamous mucosa eroded with deep sub-mucosal
lesions haemorrhaging with hyperkeratosis or just deep
ub-mucosal lesions and extensive haemorrhaging.

Results

Table 1: Age and sex involved in the gastric ulceration

Age Gelding Female Total

3 3 0 3

4 16 (18)* 1 17 (19)*

5 11 (14)* 2 (3) 13 (17)*

6 6 0 6

7 5 1 (2) 6 (7)*

Total 41 (46)* 4 (6) 45 (52)*

* Total number of the horses under gastroscopy.

Table 2: Ulcer grade related to the working status

(rest, training, and racing)

Ulcer Rest Training Racing Total

Grade

0 6 0 1 7

(Normal)

1 1 0 3 4

2 1 3 14 18

3 0 1 22 23

TOTAL 2 (8)* 4 39 (40)* 45 (52)*

* Total number of the horses under gastroscopy.

Table 3: Feeding program of the total 52 horses

Feeding Frequency Regime

Program

Times/Day Mix

No. Seperate

2 0 52 0

3 50

4 2

Total 52

52 0

Table 4: Ulcer grading after treatment for 21 days.

Ulcer After Before

Grade Treatment Treatment

0 (NORMAL) 4 -

1 18 4

2 23 18

3 0 23

Toal 45 45
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Off fifty-two flat racing horses between the ages of three
to seven years old, that was gastroscoped, forty-five (87%)
had gastric ulceration. Forty-six o these horses were
gelding and six were females (Table 1). Forty one gelding
(89%) and four females (67%) were diagnosed to have
gastric ulceration.

The occurrences of  ulcers and its severity were tabulated
against the type of work done. From eight that were
resting, only two horses had gastric ulcers. The ulcers in
these horses were graded 1 and 2. No lesions were noted
in six other horses in this group. All horses that were
undergoing training, suffered gastric ulcers of grade 2
and 3. Thirty-nine of forty horses that are competitively
racing, had gastric ulcers. Three of forty (7.5%) had grade
one ulcers, fourteen of forty (35%) had grade two ulcers,
and twenty two of forty (55%) had grade  three ulcers,
(Table 2).

The table 3 showed the feeding program on the total of
52 horses in this study. A total of 50 horses were fed 3
times a day whereby the other 2 horses were fed 4 times
a day. All 52 horses were fed on a mix regime, which
combined of roughage and grains.

Ulcers were graded again after treatment for 21 days. All
45 horses responded, seen as reduction by one grade in
the severity of lesions at day 21 after treatment at day 21
of treatment.

Discussion
Gastric ulcer and its association with sex and age of the
52 horses presented for gastroscopy, 46 of them were
gelding and rest female. Their age ranged from 3 to 7
years, as horses of this ages are normally used in flat
racing in the turf club. It was not possible from this study
to state that there was sex predilection for gastric ulcers
due to the small sample size of female horses in this study.
It was not also possible to determine associations between
clinical signs and gastric ulcers for lack of medial records.
A recent study (Sandin et al., 2000), however, reported
significant associations between gastric ulcers and signs
of colic (P<0.001), sex (P<0.001), liver (P<0.001) and
esophageal lesions (P<0.001). More four and five year
old horses(16 and 10 respectively) had gastric ulcers, but
this may be due to the larger number of horses in this age
group in this study were racing. A chi-square analysis of
horses in this study, showed no significant differences
between the age group in developing gastric ulcers. All
horses regardless of age, in this study have an equal
chance to suffer from gastric ulceration.

Feeding and Gastric Ulcers
Almost all the horses presented for the gastroscopy were
fed on the same feeding program. Fifty horses were fed 3
times a day and two remaining horses fed four times a

day. Both horses fed four times a day, had grade 1 ulcer.
It is possible more frequent feeding can reduce the
occurrence of gastric ulcer, but this cannot be determine
from the present study.

The squamous mucosa of the equine stomach lacks a
mucus or bicarbonate layer, and it has minimal resistance
to exposure to the gastric acid (Camo et al. 1990; Murray,
1993). Horses secretes acid even when not eating, and
gastric pH can fall below two soon after a horse stop eating
(Murray, 1994). Intermittent periods of feed deprivation
can induce gastric ulceration in horses, as a result of
increased gastric acidity. In fact, a study found that turned
out onto pasture full-time typically have no gastric lesions.

All horses in the study were fed on the mixture of the
roughage and the grains. The feed in this study in
contributing to the gastric ulceration is unclear. In other
study, gastric acidity fluctuates in response to a horse’s
diet. There is significantly lower acidity if a horse eats
grass hay than if hay is unavailable (Murray, 1993).
Gastric acidity was approximately 60 times greater in
fasted horses than in horses fed hay(Murray, 1994). Also
consumption of grain caused a greater increase in serum
gastrin (a stimulus of gastric acid secretion) than  did
consumption of feed (Smyth et al. 1988).

Ulcers and Type of Work
Six horses had normal gastric lining; the remaining forty
six were diagnosed from the gastric ulceration of varied
severity (grade 1 to grade 3).

All the ulcer lesions were found in the non glandular
region, and mostly distributed in the greater and lesser
curvature. That are however no preferences of ulcer
distribution to the greater and lesser curvature. For the
non glandular region, comprises of squamous epithelium
cells and lack of mucus or bicarbonate layer. It has
minimal resistance to the exposure of hydrochloric acid.
Ulceration of the squamous epthelial mucosa can be
considered to result principally from excessive acidity,
whereas ulceration of the glandular mucosa typically
consequence of dimished mucosal protection (Murray,
1994).

Analysis using chi-square had proven a significant level
between the different working statuses that actually
contribute to the gastric ulceration in this study. The more
stressed a horse (depending on type of work it does), the
higher chances for the horses to develop gastric ulcers.
Reduced mucosal perfusion may be a principal factor in
stress-associated ulceration (Jubb et al. 1985). Studied
had shown how stress in horses could act on the pituitary
adrenal axis and lead to an adrenocortical hyperfunction
which in turn could alter splanchnic blood and increase
the production of tyhe pepsin. (Acland et al. 1983)
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Some study suggests that the reduced blood flow is stress-
mediated, and may be mediated by the catecholamine and
corticosteroid. The reduced blood causes ischaemia,
which causes necrosis of the gastric mucosa and the
formation of ulcers on the stomach wall (Moody et al.

1976)

The Effect of Treatment on Gastric Ulcer

Graded After 21 Days
That was a positive response to the grade of the gastric
ulceration in this study after 21 days of the treatment. All
the ulcers have improved one grade. The treatment regime
that has been described or prescribed earlier was a
successful treatment to the flat racing horse under this
study.

Ulcerguard which contain ranitidine is a histamine-H
antagonist that blocks the effect of histamine on the
parietal cells in the glandular region of the stomach by
competitive antagonism, resulting in decreased of gastric
acid secretion (Grant et al. 1989). Ranitidine inhibits
gastric secretions in horses (Sangiah et al. 1988:
Campbell-Thompson, 1987) and partially protects the
gastrointestinal tract of foals.

Stoma-coat an antacid contains the calsium and
magnesium which can neutralize the gastric acid in the
stomach and prevent gastric ulcers. They effectively
reduce gastric acidity, but usually only briefly (30-60
minutes) unless large volumes are given (Murray, 1992).

Antacids may be useful in horses that have evidenced of
excessive gastric acidity  such as moderate to severe
hyperkeratosis of gastric squamous mucosa, but no gastric
ulceration (Murray,1992)

Conclusion
In racing horses, clinically significant gastric ulceration
is widely recognized as an important performance
concern.

Accurately matching suspicious clinically signs with
lesions required treatment is challenging, but when
gastroscopy as available, accurate and immediate
diagnosis can be make. The treatment also should be given
immediately to have a better prognosis.

From this study, we know that the all the ages in this turf
club will contribute to the gastric ulcerations. Horses that
are recently raced and training are likely to have  severe
gastric ulcers than horses that are resting. Clinical
management for the cases of ulceration can be successful
in reducing the severity of ulcers, perhaps if rested and
treated longer, reevaluation will review that more lesions
resolve.
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Abstract

This paper highlighted the importance and contribution of PUFAs (polyunsaturated fatty acid) and their
metabolites to the skin health of horses. PUFAs are the major constituents of cellular membrane and regulates
membrane fluidity as well as normal skin growth. These are achieved through the presence and balance of their
metabolites, which incidentally possess unique anti-inflammatory and/or pro-inflammatory properties. The
understanding of the roles and balance of these fatty acids offered an additional approach in the management of
skin health in horses.

Keywords: Polyunsaturated fatty acid (PUFA), skin, equine

Introduction
The skin is the body’s largest organ and is a natural barrier
made up of mainly lipids that protected the organism from
infection, ultraviolet radiation, dehydration and other
potentially harmful insults. The skin can be affected by
local problems but it is also the best indicator of the
horse’s general health and condition.  The coat may
become dry and dull if it is not lubricated by normal
sebaceous secretions or became hidebound when the skin
is tight and does not move freely over the underlying
structure.  This can be due to dehydration and lack of
subcutaneous fat, and is also seen in grass sickness and
poorly nourished horses (Pilliner and Davies, 1996). The
common horse feeds may contain up to 12% fat (NRC,
1989). Fats present in common grain-based horse feeds
are frequently high in linoleic acid, an 18-carbon n-6
polyunsaturated fatty acid (n-6 PUFA). This led some
investigators to suggest that well-cared horses are less
prone to dermatological conditions as a result of essential
fatty acid (EFA) deficiencies (Lewis, 1996). Furthermore,
the development of dramatic symptoms as a result of EFA
deficiencies, such as substantial hair loss and overt clinical
dermatitis would require severe depletion of EFAs over
a period of many years (Siguel and Gould, 1998).
However, balanced PUFA intake is also important as it
has been shown to affect skin and hair coat conditions in
horses (Goh et al. 2003).

The Fatty Acids
The fatty acids are the basic building blocks of lipids,
and therefore important as a key constituent of animal
cells and tissues. Fatty acids may be described as
saturated, monounsaturated or polyunsaturated on the
basis of the number of double bonds in the fatty acid’s
carbon chain. Saturated fatty acids (SFA) are inert fatty
acids without any double bond in their carbon chains,
monounsaturated fatty acids (MUFA) had a single double
bond, whereas polyunsaturated fatty acids (PUFA) had
multiple double bonds within their carbon chains. The

fatty acids can also be classified as non-essential fatty
acids (NEFA) and essential fatty acids (EFA). The
essential fatty acids are those fatty acids that either cannot
be biosynthesized or are synthesized in inadequate
amounts by animals that require these nutrients for
growth, maintenance, and proper functioning of many
physiological processes (Cunha, 1991).  In mammals, the
EFA included fatty acids from the n-3 PUFA family (e.g.
alpha-linolenic acid (LNA)) and n-6 PUFA family
(linoleic acid, (LA)).  However, the concept of EFA is
slowly being replaced, in favour of the individual
functionalities of each fatty acid (Gunstone, 1996). Apart
from structural roles, the fatty acids are also critical for
both storage and metabolic functions of the mammalian
body (Gurr et al. 2002). They also serve other functional
roles such as those related to the regulation of membrane
structural integrity, chemical signaling of the body
functions, immune system modulation, and many others
(Vesper et al. 1999).

The Essentiality of PUFA
Good nutrition could have a positive effect on an animal’s
coat and skin. In fact, the dietary PUFA, especially the n-
3 fatty acids had demonstrated excellent results in
alleviating dermatological conditions in many species of
animals (Bauer, 1994). It was also reported that the hair
coat score of Thoroughbreds kept under Malaysian
conditions benefited greatly from high n-3 PUFA
concentration and low n-6:n-3 ratio in their plasma (Goh
et al. 2003).  The essentiality of PUFA in skin health is
further underlined by the fact that the linoleic acids and
arachidonic acids are major components of the cellular
membrane, where both exerted significant influences on
the overall skin health (Lauritzen et al. 2001). The
presence of linoleates are known to down-regulate the
hyperproliferation of keratinocytes which contribute to
scaly skins (Miller and Ziboh, 1990). The arachidonic
acid on the other hand, played a central role in the
production of many important pro-inflammatory
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substances. Therefore, the PUFAs are critical in the
maintenance of epidermal barrier function (Lauritzen et
al., 2001), as phospholipid components of cell membranes
and as precursors of a variety of potent, short-lived
molecules including the prostaglandins (PGs),
thromboxanes, leukotrienes and hydroxyeicosatetraenoic
acids (HETEs) (Ruzicka and Printz 1984). Figure 1
showed the metabolism of PUFA and their respective
metabolites in mammals.  Dihomogammalinolenic acid
(DGLA, a derivative of linoleic acid) is a precursor of
the 1-series PGs that have predominantly anti-
inflammatory actions, of particular significance is the
PGE1 (Lee, 1993), whereas the 2-series prostaglandins
originated from arachidonic acid are mostly pro-
inflammatory (Simopoulus, 1999). The 3-series PGs
derived from the eicosapentanoic acid (EPA, an n-3
PUFA) had potent anti-inflammatory effects. The n-3
PUFA generally produce metabolites that are less
inflammatory, having the potential to modulate hair
growth and thus promote better skin health (DeGroot,
1998). The relationship between the various PUFA and
their metabolites are often complex. When the tissue is
damaged, the liberated arachidonic acids are metabolized
by the lipoxygenase and cyclo-oxygenase enzymes to
produce substances with potent, predominantly pro-
inflammatory properties.  However, the release of free
arachidonic acid is inhibited by glucocorticoids and also
by the action of PGE1, while lipoxygenase is inhibited
by 15-hydroxy-dihomogammalinolenic acid, another
metabolite of DGLA (Miller et al. 1989). These
characteristics led Watkins and German (1998) to propose
that dominance of either n-3 or n-6 determines the pro-
inflammatory or anti-inflammatory tendencies of the
mammalian body, which warrants a balanced intake. It is
therefore suggested that dietary PUFA should be
supplemented at a recommended ratio of 3 – 5 parts of n-
6 PUFA to a part of n-3 PUFA. The balanced intake is
also necessary as both n-6 and n-3 PUFA families shared
the same enzymatic system in the animal’s body (Lee,
1993). The likelihood of these fatty acids being
metabolized to their respective anti-inflammatory or pro-
inflammatory agents depended on the ratio of n-6: n-3
PUFA in the body.
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n-3 family Series-3 PG2

Linolenic acid Stearidonic acid Eicosapentaenoic acid Docosahexaenoic acid (18:3 n-3)
(18:4 n-3) (20:5 n-3) (22:6 n-3)

n-6 family

Linoleic acid Dihomogammalinolenic acid Arachidonic acid Docosapentaenoic acid
(18:2 n-6) (20:3 n-6) (20:4 n-6) (22:5 n-6)

Series-1 PGs

Figure 1: Metabolism of the n-3 and n-6 PUFA and their metabolites in mammalian liver
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An Ecological Study of the Free-roaming Cat Population

in the Universiti Putra Malaysia (UPM) Campus

BAJUNID, A.F.I. ∗ , N.B. SALIM, N.A.B.Y. CHENG, L. HASSAN

Faculty of Veterinary Medicine, Universiti Putra Malaysia, 43400 UPM Serdang, Selangor

Abstract

This pilot study seeks to develop a system for the establishment of an animal population database and the
identification of some of the ecological niches that sustain their existence. The study site was the built up area
of the Universiti Putra Malaysia (UPM) Campus and the study was carried out during the 1st semester six-week
break.  Methods used for the various parts of the study were the Schnabel’s Photographic Multiple Recapture
Method (photographic trapping technique) and field observations.  The population of the free-roaming cats in
UPM was calculated to be 533 cats with a population density of 80 cats/km2.  Characteristics of the population
such as their sex, age group, body condition score and health status were determined.  The ecological niches
researched on include the cats’ food, water and shelter procurement.  It was concluded that the Schnabel’s
Photographic Multiple Recapture Method had good potential to be used to develop a population database and
that the issue of free-roaming cats needs more consideration and attention by the authorities.

Keywords: Free-roaming cat population, photographic trapping technique, population density, population

characteristics, ecological niches

Introduction
One of the major welfare issues involving cats worldwide
is the large number of abandoned, stray or feral cats and
kittens (Rochlitz, 2000).  Malaysia, too, has a stray cat
issue and concerns about stray cats in relation to their
impact on human lives include zoonoses, environmental
pollution, human emotions and animal health.  There are
many studies of urban stray dogs and cats especially from
developed countries (Beck, 1973; Franti and Krause,
1974; Schneider and Vaida, 1975; Heussner and Grant,
1978; and Rangel et al., 1981).  Results and conclusions
of these studies have contributed to our understanding,
however, there is a need to study the ecology of the urban
animals and collect usable databases on the local stray
situation first. The main objectives of this study are to
develop a system for the establishment of an animal
population database for the Malaysian context, and to
classify the various possible ecological niches of the
animals.  The data obtained would:
1. Provide information that could be used as a basis for

developing an animal control programme,
2. Provide a basis for monitoring the effectiveness of

any animal control programme over time,
3. Generate understanding regarding the significant

factors that promote the existence of free-roaming
 cats in particular areas and

4. Guide policy formulation, revision and elaboration
regarding animal care and control.

Materials and Methods

Area and Time of Study
Two routes – Route A and B, were mapped out to cover
the built up area of UPM and the total area of study was

4.95 km2.  All fieldwork conducted during this study was
 on foot and by bicycle.   Each route was traveled once in
the morning (7 am to 11 am) and again in the evening (4
pm to 8 pm) over a period of ten days.

Photographic Trapping Technique
An Olympus Camedia Digital camera with 3 Mega-pixel
and 8 times optical and 3 times digital zoom was used
for the photographic trapping technique. Every cat on
route and within the range of the camera was
photographically captured.  Several different views of the
cat were taken to record its different markings and help
in the identification of individuals.  Photographs of
landmarks along the routes were taken to pinpoint highly
populated areas of free-roaming cats.  To estimate the cat
population from these data, Schnabel’s variation of the
Petersen-Lincoln Index using multiple recaptures was
used and the formula was then applied (Beck, 1973;
Heussner et al. 1978): N = ∑Mn / (1 + ∑m)

(Where n = size of recapture sample;  m = number marked
in sample; M = total marked in population; N = total
number in the population.)

Observation
The characteristics – sex, age category, body condition
score and health status, and the ecological niches – source
of food, water and shelter of the marked individuals were
observed and determined.

Results

Population & Population Density
Schnabel’s Multiple Recapture Method was applied and
the estimated total population of the free-roaming cats in
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the built up area of UPM campus was calculated to be
533 cats with a population density of 80 cats/km2.

Population Characteristics
From observation of the marked individuals, the
characteristics of the population were determined and
summarized as in the tables below.

Food, Water and Shelter Procurement
From observation, the cats’ source of food was from the
garbage bins where they scavenged for bits of leftover
food, and direct human provision of leftovers and
commercial pet food.   Water was available in gutters,
puddles and also from several water bowls provided by
individuals.  The free-roaming cats were observed to seek
shelter from the sun, rain and harm, almost everywhere –
from under parked cars, between bushes, in drains, to
even in motorbike baskets.  The open buildings of
colleges, canteens and faculties provided unlimited access
of shelter to the cats.

Discussion

Photographic Trapping Technique
This method of photographic trapping is an evolution
from the physical trap, mark and release method for
population studies.  Beck (1973) used a 35-mm camera
with a 105-mm lens and Heussner and Grant (1978) used
a 35-mm camera with a 135-mm lens and high-speed

colour film.  In this study, a digital camera was used and
this minimized expenditure on film and processing.

Population Characteristics
The population showed a male to female ratio of 1:1.3,
which is similar to a study on feral cats on the Texas A &
M University Campus (Slater et al., 1999).  Population
growth calculations showed that a breeding female cat
could produce up to 12 kittens per year and this data
suggested that the uncontrolled high number of breeding
males and females would ensure rapid growth of the
present population.  The results showed that 11% of the
population was unhealthy and 87% had low body
condition score and was thin.

Food, Water and Shelter Procurement
The main source of food in this population was similar to
the study by Tabor (1983) and Natoli et al. (1999) where
they observed that in larger cities, a common source of
food for a free-roaming cat would be through
unintentional feeding by humans at a refuse depot, and
by direct hand-outs from ‘cat lovers’.  In this study, there
was an unlimited resource of shelter but food was not
abundant and this differed from the study by Haspel and
Calhoon (1990) in Brooklyn where the food was abundant
but shelter was limited.

Table 1: Cat Population Characteristic Using the Schnabel’s Multiple Recapture Method – Age Category & Sex

Age & sex Age Total

Adult Juvenile Kitten

Sex Female 180 17 17 214
Male 140 05 12 157
Spayed Female 010 00 00 010
Castrated Male 002 00 00 002
Undetermined 000 00 62 062

Total 332 22 91 445

Table 2: Cat population characteristic using the schnabel’s multiple recapture method – age category, body condition score &
health status

Age, Body Condition Age & Health Status Total
Score & Health Status

Adult Juvenile Kitten
Healthy Unhealthy Healthy Unhealthy Healthy Unhealthy

Body 1 000 4 00 1 00 20 025
Condition 2 265 4 19 2 53 18 361
Score 3 038 0 00 0 00 00 038

4 020 0 00 0 00 00 020
5 001 0 00 0 00 00 001

Total 324 8 19 3 53 38 445
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Conclusion
The data obtained in this study would provide valid
information and a basis for suggesting an animal control
programme, planned and suited for the local environment
and would also provide a basis for monitoring the
effectiveness of the animal control programme over time.
The study also outlined the factors that promoted the
existence of free-roaming cats in particular areas.  In
general, our local society perceive that free-roaming cats
can fend for themselves, however, the results in this study
proves otherwise as the cats actually do need help.
Therefore, the issue of free-roaming cats needs more
consideration and attention by the authorities and the

society.
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Introduction
Treatment of big skin defect involving the limb and
extremities always poses challenges to the veterinary
surgeon. Some of the reasons are these area have less
extra skin for primary wound closure, and second
intention wound treatment will render delayed wound
contraction and tissue healing. The poor skin contraction
with scar tissue formation can lead to limb functional
deformity under certain circumstances. Various degrees
of traumatic skin damages can be treated surgically using
several reconstructive techniques, which should be
preceded by appropriate basic wound treatment.

Materials and Methods
Three Domestic Short Hair cats and one local breed dog,
were presented to the UVH-UPM with traumatic big skin
defect with varies degree of wound contamination at the
extremities. Some of the animals were presented with
other concomitant problems, which warranted concurrent
clinical evaluation and treatments. All animals received
initial basic wound treatment and supportive therapy.
Reconstructive surgery was opted for definitive treatment
of the wound, as the sizes of the defect were relatively
big. In addition the wound located at the limb extremity
making the primary wound closure impossible and open
wound treatment impractical. Skin flap and full thickness
skin graft were used based on the location and size of the
wound.

Results
All cases were successfully treated and the wound fully
healed with normal function and acceptable cosmetic
appearance. In some cases, there was immediate partial
tissue graft rejection postoperatively, but was able
corrected immediately and healed uneventfully. Most of
the surgical treatment involved multistage surgical
corrections.

Discussion
The management of such cases requires proper
preoperative wound evaluation, appropriate plan and

Reconstructive Surgery of Traumatic Skin Wound of

Extremities in Cats and Dog

M.Y. LOQMAN
1 , I. B. AINA-FAZLIN, K.L. JUN, A. H. NORAZIAN AND RASHID-IBRAHIM

Faculty of Veterinary Medicine, Universiti Putra Malaysia,43400 Serdang, Malaysia

Abstract

A few examples of traumatic skin defect at limb extremities of cats and dog are illustrated. The selected
reconstructive surgery using various skin graft techniques with good clinical results are described.

Key words: Cat, dog, skin graft

choice of surgical technique, meticulous surgical
treatment and not least, the support and commitment from
part of the owner. Useful techniques to repair big skin
defect at limb extremities are tubed pedicle flap,
thoracodorsal axial pattern flap, and full-thickness free
skin graft. The detail procedures of each techniques are
described elsewhere (Pavletic, 1993; Anderson, 1997,
Loqman et al. 1998 and Lemarie, 1995). The common
problem encountered during the healing period was partial
graft rejection as a result from inadequate preparation of
the recipient bed, iatrogenic vascular damage of the donor
tissue graft during surgical handling; and postoperative
self-infliction to the unprotected repaired wound.
Experience handling several cases like this will make one
able to anticipate such problems earlier in future.

Conclusion
Reconstructive surgery is always indicated in severe
traumatic integumentary wound of extremities. Principle
wound evaluation and management should be strictly
adhered before proceeding to surgical repair, which
required appropriate planning. Surgical skin flap and full
thickness free skin graft found to be feasible technique
to treat such cases in cats and dogs.
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Abstract

The mental health status of 100 dog and 100 cat owners were compared.  No differences in overall self esteem,
bonding, social support and self efficacy were observed.  Thus, the species of pet does not influence the pet
owner’s mental health.  However, there were some differences in the way dogs and cats were socialized and
treated at home.  Pet-owners tended to treat dogs more as guards, whereas cats were allowed into the more
private areas of the home.  Despite this, both dogs and cats were allowed to interact regularly with their owners,
providing a similar degree of companionship and fun.  Thus, despite the differences in boundaries and social
roles that the dogs and cats have, they do provide similar amounts of companionship for their owners.

Keywords: Pet Owner, Mental Health, Dog & Cat, Home Socialization

INTRODUCTION

Dogs and Cats are two different species of animals.  Both
species have different behavioural and emotional
characteristics.  In human terms, one might say that the
differences in dogs and cats, parallel human beings from
different cultures.  Just as the human mental health rates
vary from culture to culture, so might the interaction
patterns differ?  Given that the way humans interact with
one another does affect their mental health, we wonder
whether the different ways that cats and dogs interact with
their owners gives rise to differing mental health
problems.  The methods by which dogs and cats are
treated are assumed to be related to physiological factors,
such as their size.  However, one wonders whether the
frequency of interactions does differ according to species,
given that their treatment by their owners may be
different.  If this is the case, then how might these different
styles of interaction, and social support affect pet owner
mental health?

Given the above questions, the research questions
addressed by this paper were:
1. Were there differences in the way pet owners

regarded dogs and cats?
2. Were there differences in the amount of time that

pet owners spent with their dogs and cats?
3. Were there differences in mental health status

between cat and dog owners?

Materials and Methods

Sampling
The subjects in this study were interviewed face-to-face
using structured questionnaires.  In total, 200 pet owners

were interviewed.  Of this number, 100 subjects owned
cats, and the other 100 owned dogs.

Measurement Instruments
Self-esteem Testing Scale
Self-esteem is a person’s perception of their self-worth
and value.  It includes overall self-worth, social
competence, problem solving ability, intellectual ability,
self-competence, and worth relative to other people. The
scale consisted of 40 items which respondent responded
to on a seven-point scale.

Self-efficacy Scale
Self-Efficacy is defined as a person’s perception of their
ability to carry out tasks competently.  The scale consisted
of 17 items which respondents responded to on a five-
point scale.

Dog/Cat Attachment Questionnaire
The Dog/Cat Attachment Questionnaire was based on a
bonding instrument used between children and parents.
It examined the emotional and behavioural responses that
the pet displayed when the pet owner was around.  A
likert scale was used to report these responses, where
lower score suggested a greater bond between pet and
pet owner.

Multidimensional Scale of Social Support
Social support is defined as availability of the pet to attend
to the owner’s needs.  It involves being sensitive to the
owner, and being there when the owner is in distress.
Scoring is on a likert scale, where higher scores indicate
a greater availability of perceived social support by the
pet-owner.  The measurement devices were written in
English and translated into Bahasa Malaysia and Thai
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Were there differences in mental health status between cat and
dog owners?
No differences between cat and dog owner’s self-esteem, self-

efficacy, bonding to pet and pet social support were observed.

Data analysis
Analysis of the data was conducted using Statistical
Package for the Social Sciences (SPSS).

Results
The data analysed in this study attempted to answer the
research questions from the perspective of understanding
causal relationships between variables, and the frequency
of occurrences of behaviours.

Were there differences in the way pet owners regard dogs
and cats?
Both dogs and cats were generally considered part of the
family, allowed to eat tidbits from the table, shared their
owner’s snacks.  In addition, both dog and cat owners
did not regularly celebrate their pet’s birthday, but they
did often talk to their pets, and they felt that their pets
understood their feelings.  Differences were observed in

Table 1:  A comparison of cats and dogs on measures of the ways pet owners style of interactions

Type of Interaction Percentage of Positive Responses

Dogs Cats

Considered as part of the family 97.1 94.7
Allowed to enter the house 69.5 94.7
Allowed to sleep with a family member 34.3 61.1
Allowed to eat tidbits from the dining table 49.5 52.6
Allowed to share pet owner’s snacks 75.2 71.6
Celebrated pet’s birthday 24.8 21.1
Talking to the pet 92.4 92.6
Pet understood feelings 69.5 64.2

Table 2: A comparison of cats and dogs on measures of the frequency of pet owners interactions

Regular Interactions with Pets Percentage of Regular Responses

Dogs Cats

Playing with pet 63.8% 74.7
Patting pet 37.1 43.2

Table 3: A comparison of cats and dog owners on mental health status

Mental Health Measure Mean F value
Dogs Cats

Self Esteem 48.1 46.2 0.280
Self Efficacy 62.7 62.2 0.247
Pet Social Support 51.5 52.4 0.209
Bonding with Pet 31.8 32.8 0.469

* = p < .01

that more cats than dogs were allowed to enter the house,
and also more cats were allowed to sleep with a family
member.

Were there differences in the amount of time that pet
owners spent with their dogs and cats?
No major differences between cat and dog owner’s
regularity of interacting with their pets through playing
or patting them were observed.

Discussion
Despite the differences in boundaries and social roles that
the dogs and cats have, they do provide similar amounts
of companionship for their owners.  Therefore, species
specific interactions do not predict mental health, thus
race does not predict mental health, it is probably personal
characteristics that do.
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Abstract

Five captive Sumatran rhinoceros (Dicerorhinus sumatrensis sumatrensis) housed in a facility in Selangor
Malaysia died in a biphasic epidemic that spanned 18 days.  Four of the five rhinos had been wild-caught in
peninsular Malaysia and translocated into captivity; one was the only offspring of a female that had been
pregnant at the time of capture.  Clinical signs included initial depression and anorexia followed by rapidly
progressing incoordination, muscle tremors, nasal hemorrhage, recumbency and labored breathing, followed
by death.  Despite broad-spectrum antibiotic and supportive therapy, all five rhinos succumbed.  Trypanosomes
identified as Trypanosoma evansi were detected in blood smears taken just prior to death from the last two
animals.  Gross pathology was nonspecific; however, histopathologic examination revealed multi-systemic
disease compatible with historical reports of surra in other animals.  Three animals had intralesional trypanosomes
and extravascular hemolysis; three of four animals for which spleen was available had unique and characteristic
splenic lesions consisting of marked enlargement of periarteriolar sheaths with lymphoid depletion.
Trypanosomes were identified in the brain of one animal in association with endothelial hypertrophy.
Immunohistochemistry was performed on tissue samples to further characterize the disease. E.coli  was also
isolated from several organs  A herd of buffalo located adjacent to the Sumatran Rhino Conservation Center
shared a common fence with the 10-acre reserve where the first animal had been housed for the two weeks

immediately prior to its death.  This outbreak represents the first report of surra in the Sumatran rhinoceros.

Keywords: Trypanosomiasis, Sumatran rhinoceros

not share similar disease ecology.  Recent examples of
diseases that are infecting new species or crossing
environmental barriers include BSE, CWD, West Nile
Virus, Highly Pathogenic Avian Influenza, Monkey Pox
and Ebola Virus, and the list continues to grow.  Zoonoses
are also becoming more prevalent as more people and
their livestock move into new environments.5,11,12  Many
of these diseases, including surra, are emerging directly
or indirectly because of mankind’s exploitation of the
earth’s resources for food, fuel, medicines, and agriculture
- problems compounded by the modern trend towards
globalization.11,12

Materials Methods
The epidemiology and pathology of an acute epidemic
mortality event involving the last captive Sumatran

Introduction
The Sumatran rhinoceros (Dicerorhinus sumatrensis) is
considered the most endangered rhinoceros species, even
though the estimated 300 animals outnumber the rarer
Javan species (Rhinoceros sondaicus).  The Sumatran
rhino remains the most threatened of the five extant
species largely due to poaching for the rhino’s horn,
compounded by forest degradation.  Following the tragic
loss of five animals in Peninsular Malaysia, just eight
Sumatran rhinos survive in captivity worldwide, four in
zoological facilities in the USA and four in sanctuaries
in Southeast Asia.

Wild populations increasingly face risk of emerging
diseases, especially where domestic animal reservoirs
exist near populations of captive or wild species that may
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rhinoceros in Peninsular Malaysia was investigated.  In
addition to extensive necropsy and laboratory testing
conducted in Malaysia, partial pathologic tissue sets
collected from each animal  by the attending veterinarian
or the Universiti Putra Malaysia were imported into the
USA for further examination.  Epidemiologic data were
reviewed.  This included assessment of chronological and
demographic information; local staff interviews;
evaluation of scientific reports and laboratory analysis
of samples taken during the outbreak and of testing of
domestic animals surrounding the reserve; and review of
the literature.

Results and Discussion
Five Sumatran rhinoceros (four females and one male)
housed in a species conservation facility in Selangor
Malaysia died in an epidemic that was a significant
setback to an already struggling captive propagation
program.  Four of the five rhinos had been wild-caught
in peninsular Malaysia and translocated into captivity;
one was the only offspring of a female that had been
pregnant at the time of capture.  The biphasic epidemic
spanned just eighteen days in October and November of
2003, during the peak of the rainy season. The first animal
died on October 30, within twenty-four hours of being
moved from the adjacent forested reserve back to the barn.
This death was followed ten days later by the first clinical
signs in the male.  Despite broad-spectrum treatment that
included antibiotics, fluid therapy, anthelminthics, anti-
inflammatory medications and other supportive measures,
the animal died.  Clinical signs included lethargy,
depression, anorexia, and weakness that progressed to
posterior paresis, labored respirations, recumbency and
death, which were compatible with those seen in surra in
other species4.  The next day another female was affected
with similar signs, and soon succumbed.  The remaining
two animals, which became ill about the same time,
appeared to be recovering with treatment.  However, six
days later severe clinical signs recurred and death
followed.  Blood samples collected during the event
showed mild anemia and monocytosis, but an otherwise
unremarkable leukocyte count.

An initial diagnosis of trypanosomiasis was made by
identification of trypanosomes on thick and thin blood
smears at the Universiti Kebangsaan in Kuala Lumpur,
Malaysia2. The organisms were classified as Trypanosoma

evansi based on size and morphology.  Unfortunately,
this diagnosis was not made until after all of the animals
had succumbed to the disease.  Additional diagnostic tests,
including enzyme-linked immunuosorbent assays
(ELISA), card agglutination test for trypanosomiasis
(CATT), mouse inoculation test (MIT),
immunohistochemistry (IHC), and polymerase chain
reaction (PCR), have been developed to help improve
detection of T. evansi, surveillance for infection, and
diagnosis of surra.9,10  These methodologies often are used

to monitor  recurrent parasitemia post-treatment.  A unique
lesion was observed in three of the four spleens examined
microscopically.  The splenic white pulp was greatly
expanded by histiocytes, with central lymphoid depletion,
a pathologic lesion observed in both natural and
experimental surra infections and classified as depletion
of periarteriolar lymphoid sheaths3.  Anemia, circulating
hemosiderophages and marked splenic hemosiderosis
were documented, suggesting extravascular hemolytic
disease.  One animal had evidence of disseminated
intravascular coagulation, a condition attributed to
trypanosomiasis in humans.  Histopathology revealed
presumptive trypanosomes in the brain of one animal, in
association with endothelial hypertrophy, and in multiple
other organs.  Further testing of frozen and formalin-fixed
tissues, including reproductive organs, for trypanosomes
was facilitated by immunohistochemistry.  Infertility has
been associated with trypanosome infections, which
disrupt spermatogenesis in domestic boars and rams.  The
salivarian trypanosomes, such as T. evansi, are readily
transmitted by tabanid flies and other diptera.4,6  Tabanids
were abundant at the rhino center, with increased numbers
prevalent at the time of this epidemic, likely because of
the rainy season conditions.7  Transmission would likely
be efficient in the captive environment because of the
concentration of susceptible animals exposed to infected
vectors, and the unique nature of trypanosome biology.
A herd of buffalo located adjacent to the Sumatran Rhino
Conservation Center shared a common fence with the
10-acre reserve where the first animal had been housed
for the two weeks immediately prior to its death, and may
have been a reservoir of infection for local tabanids.
Perissodactylids as a group appear to be highly sensitive
to trypanosomiasis, with high mortality reported in
domestic horses.4  Trypanosomes have been associated
with disease in African black rhinoceros (Diceros

bicornis), although that species appears relatively resistant
to disease, unless stressed by translocation, presumably
because of innate resistance.3,8 Such tolerance of
trypanosome infection would provide an adaptive
advantage for a species like the black rhinoceros that has
co-evolved with these blood parasites.  Since T. evansi is
a relative newcomer to Southeast Asia,4 Sumatran rhinos
probably have had little opportunity to adapt to infection
with this agent.  Hence, surra might be expected to appear
as an epidemic in a group of susceptible animals exposed
to infection at a common site over a short period.
Numerous bacteria such E.coli, mucoid E.coli,
Corynebacterium Spp. and Klebsiella pneumonia were
isolated from the organs. E.coli and mucoid  E.coli

predominated in all the organs of all the rhinos. E.coli

was also a contributing factor for the death.
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Introduction
Hernias and other abdominal wall defects are fundamental
problems of manpower (Kapan et al. 2003). Currently
more than 80 types of synthetic meshes are used for
replacement of lost abdominal wall muscle and fascia or
for reinforcement of repair accomplished by primary
approximation of native tissue (Kingsnorth and LeBlanc,
2003). Because of post-repair clinical complications
associated with these materials no one was recognized to
be ideal for hernial repairment. Recently, preserved
biological membranes such as bovine pericardium, fascia
lata, and human cadaveric tissue have been tested as
substitute for these synthetic meshes. Although up to 10
x 7cm or larger collagen rich sheet can be obtained from
bovine parietal tunica vaginalis no clinical data were
available about its surgical application. Therefore, the aim
of this study was to evaluate the response of rat soft tissue
to glycerol preserved bovine tunica vaginalis surgical
patch.

Materials and Methods
Parietal tunica vaginalis sacs were collected from adult
male cattle shortly after slaughter at local abattoir, they
were cleaned, cut into pieces of 3 x 2.5cm, disinfected in
0.05% sodium hypochlorite, shaken in serial changes of
sterile normal saline for 60 minutes and then preserved
in 99.5% glycerol at 4ºC. The tunica vaginalis pieces were

Evaluation of Rat Soft Tissue Response to Implantation

of Glycerolized Bovine Tunica Vaginalis
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Abstract

The aim of this study was to evaluate glycerolized bovine parietal tunica vaginalis implant in rat model. Pieces

of 3_2.5cm bovine parietal tunica vaginalis preserved in 99.5% glycerol and stored at 4 c° were used to repair
3_2.5cm full thickness abdominal wall defects created in a group of 30 male Sprague Dawley rats (300-400 g).
Another group of 30 rats were underwent sham operation and used for comparison. Each group was divided
into five subgroups (n=6) and sacrificed at post-surgical intervals of 1, 3, 6, 9 and 18 weeks for macroscopical,
histological and mechanical evaluation. Loose adhesions were observed between the implanted graft and
underlying visceral organs in 6.6% of the treated group. Histologically the graft was biocompatible and gradually
replaced by the recipient fibers tissue. The graft healing tensile strength increased with time in both groups and
no significant different (P>0.05) was observed between the overall means of healing tensile strength of the two
groups. The outcome of this study revealed that glycerolized bovine tunica vaginalis is biocompatible surgical
patch that can be used for reconstruction of soft tissue defects. However, further investigation is required
regarding the glycerol preservation efficiency.

Keywords: Bovine tunica vaginalis, Glycerol, biocompatible

used to repair the same size of full thickness mid ventral
abdominal wall defect created in a group of 30 adult male
Sprague Dawley rats aseptically and under general
anesthesia. The rats were sacrificed in subgroup of six
rats at 1, 3, 6, 9, and 18 weeks post surgery for
macroscopic evaluation and specimen’s collection for
SEM and histological staining. Computer controlled
instron machine (Instron 4301) was used for measuring
biomechanical properties of glycerol preserved bovine
tunica vaginalis and healing tensile strength between the
implanted graft and recipient abdominal wall. The
bacterial load of the preserved grafts was assessed by
Bioburden test.

Results
Bovine tunica vaginalis is mainly fibro-collagenous in
nature with tensile strength of 7.849±0.377 MPa and
5.514±0.315 MPa in circumference and longitudinal
directions of the testis respectively. The increase in
healing tensile strength was inconsistent in both groups
(Figure 1), however, there is no significant different
between the overall means of healing tensile of treated
group and control group at 0.05% significant level.

All the rats in the treated group survive till the end of the
experiment while three rats died from the control group
after 7 and 15 weeks post surgery without obvious
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connection to post surgical complication.
Macroscopically no serious postoperative surgical
complications were observed in both groups. However,
loose adhesions between implanted grafts and underlying
visceral organs were occurred in 6.66% of the treated
group and superficial infection was encountered in 3.33%
of the sham operated rats (n=1) due to skin suture
breakdown. The implanted graft was lined with fat layer
at week 6 post-implantation onwards, while in the control
group there was no fat layer found.

Histologically the implanted grafts were remained without
marked structural changes during the first three weeks of
implantation. However, inflammatory cells infiltration
and newly developed connective tissue made of fibroblast,
fine collagenous fibers, and newly developed blood
vessels were seen on the outer and inner surfaces of the
implanted grafts. The intensity of the inflammatory cells
was decreased with time and the collagens fibers became
more arranged at the later stage of implantation. At week
18-post implantation the implanted grafts were almost
completely replaced by recipient tissues No calcification
or foreign body giant cells formation were found in this
study. Macrophages engorged with lipofuchsin pigments
were encountered at the margins of the fibers tissue that
replaced the implanted graft at later post implantation
stages.

Discussion
To our knowledge this may be the first trial of utilizing
glycerolized bovine tunica vaginalis in abdominal wall
reconstructive surgery.  However, Wong et al. 2002,
carried out a preliminary study on the use of freeze-dried
bovine tunica vaginalis for abdominal wall surgery.
Glycerolized tunica vaginalis mechanical properties

measured in this study encourage its use as surgical patch.
The different in bovine tunica vaginalis tensile strength
in longitudinal and circumference dimensions of the testis
could be attributed to the variation in constituent fibers
orientation. Glycerol crosslinking seems to improve
bovine tunica vaginalis biomechanical properties and to
increase its durability in the recipient body. In a similar
study freeze-drying was found to enhance graft
resorpation before recipient tissue that replaced implanted
graft gain sufficient supporting strength (James et al.,
1991).

In this study glycerolized bovine tunica provide scaffold
for recipient fibroblast to incorporate its own collagen
fibers that replace the implanted graft. The 6.6% of
adhesions that occurred in the treated group is far less
than that reported for synthetic meshes commonly used
for repairing of abdominal wall defects (Kingsnorth and
LeBlanc, 2003). The minimal tissue reaction showed by
recipient soft tissue towards the implanted graft in this
study reflected the biological inertness of glycerolized
bovine tunica vaginalis; this is in accord with the
homology of collagenous tissue from different animal
species (Park and Bronzino, 2003). The outcomes of this
study encourage the use of glycerolized bovine tunica
vaginalis for soft tissue reconstruction. However, strict
veterinary screening of donor animals is required before
graft collection to safe guard against communicable
disease transmission.
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Abstract

More than five mammalian schistosome species are existing in India, thus raising the question which schistosome
species are dominating over others. Interestingly Indoplanorbis exustus is developing three schistosome species
viz Schistosoma nasale, S.spindale, S.indicum while Lymnaea luteola is developing S. incognitum and
Orientobilharzia dattai. Buffalo is capable to harbour S.nasale, S.spindale,S.indicum, O. dattai species while
sheep or goat may harbour S.incognitum,S.spindale,S.indicum thereby creating the possibility of existence of
all the five schistosome species in an endemic area as has been demonstrated at Jabalpur. The dominance of
schistosome species appears different when analysed as per intermediate host and final host still leaving the
question to determine which schistosome species is dominating in an endemic area.

Keywords: Schistosome species, India, Snails, ruminant, heterologous infection.

Introduction
It is difficult to ascertain how many mammalian
schistosome species exist in India specially because of
discontinuation of taxonomic work on schistosomes after
Dr S.C. Dutt (Agrawal, 2002) and creation of new species
in East Asia from Schistosoma japonicum complex on
the basis of minor morphological features. The work of
early twentieth century suggested prevalence of nine
mammalian schistosome species in India i.e.
S.spindale,S.indicum, S.incognitum, S.nasale,

S.haematobium, S.bovis, S.bomfordi S.nairi

(Bivitellobilhariza nairi)  orientobilharzia dattai ( Baugh,
1978) . While prevalence of S.bovis, S.bomfordi,

S.haematobium became doubtful due to non-existence of
pertinent snail species in India, possibility of other
schistosome species with similar terminal spined eggs
was not explored. Therefore, the existing work
authenticated existence of only six mammalian
schistosome species in India with little work on their
dominance in endemic areas .We have attempted to
analyze it under following heads.

Snail Hosts
As stated earlier, I.exustus is transmitting three species
of mammalian schistosome cercariae. However,
determination of dominant species on snail basis poses
important question of correct identification of cercarial
species which often is difficult and being responsible for
false claims (Baugh, 1978). Nevertheless, simple methods
of differentiating cercarial species, particularly on the
basis of cercarial furcal tip (Kohli and Agrawal, 1995 )
or biological behaviour ( Agrawal, 2003) made it possible
to identify them with more accuracy. The work, carried
out at Jabalpur, revealed highest prevalence of S.spindale

cercariae followed by S.indicum with rare identification
of S.nasale cercariae in I.exustus. Likewise, Lymanea

luteola had maximum number of S.incognitum cercariae

with rare incidence of O.dattai (Agrawal, 2000). No
doubt, season and area of surveillance also played its role
as S.indicum in I.exustus and O. attai in L. uteola confined
to particular locality with more prevalence in particular
season. Therefore, almost 98% positive I. xustus were
positive for S.spindale cercariae while 99.5 % L luteola

were positive for S.incognitum cercariae (Agrawal, 2000).

Disease Syndrome
Three disease syndromes exist in India because of
schistosome species. Urinary schistosomiasis in man was
confined to few places in India and was claimed to be
caused by S.haematobium but later by S.indicum variant
(Baugh, 1978) .Snoring disease or nasal schistosomiasis
was a prominent syndrome reported from West Bengal,
Bihar,Orissa, Assam, Karnataka,Tamil Nadu, Andhra
Pradesh, Maharashtra suggesting as if S.nasale was the
only species prevalent in these areas which was not true
( Agrawal and Alwar, 1992 ). Either S.nasale is a dominant
species, among schistosomes or pathognomic symptom
of snoring sound made the malady to identify among
veterinarians as well as farmers which was not the case
with hepatic form of schistosomiasis. In contrast of these
two forms, hepatic form causes non-specific symptoms
of anaemia and diarrhea and is caused not by one
schistosome species but a number of them hence difficult
to identify without parasitological examinations.

Final Host
Final hosts are better source to determine dominant
species in an endemic area because of their easy
identification on egg morphology basis. However,
examination of different host species provided different
results.
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Pigs
Examination of pigs’ faeces, iver, intestine, and mesentery
revealed only existence of S.incognitum and no other
blood fluke species from this host species has been
reported from India (Agrawal and Shah, 1989).

Elephants
Bivitellobilharzia nairi has so far been reported only from
the elephants ( Singh and Agrawal, 2000 ). Therefore, its
prevalence can not be confirmed without examining
elephants of the area.

Ruminants
As many as five mammalian schistosome species exist
in the ruminants but their prevalence differs as per host
species. Though cattle harbors S. asale with clinical
symptoms, equal number of buffaloes may harbor the
parasite but without producing clinical symptoms. In
some places like Jabalpur, S nasale is primarily prevalent
in the buffaloes causing clinical symptoms in cross bred
cattle while local cattle remain refractory to the clinical
syndrome. Among hepatic schistosomes, O dattai has
been reported only from the buffaloes which harbor S.

pindale as dominating schistosome species (Agrawal and
Southgate, 2000). In contrast, S. ndicum is a dominant
species of the cattle in same endemic area. Recent work
on 50 goats by examining mesentery for the blood flukes
revealed 10 goats harboring S. pindale, 8 S. ncognitum

and 5 harbored S. ndicum. These animals caused recovery
of 264 (39.3%) S. pindale, 245 (36.5%) S. indicum and
162 (24.1%) S. ncognitum blood flukes, respectively. A
more significant result was obtained when 7 goats were
experimentally infected with 2000 number of cercariae
each of S. spindale and S. incognitum simultanouesly and
sacrificed at different time intervals. The results confirmed
dominance of S. spindale over S. incognitum not only by
their number but also by eliminating the latter species

completely at 505 days post infection when only S. spidale

males (505) were prevalent (Gupta, 2002).
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Abstract

This paper results from the author’s experience as a trainer in giving presentations to audiences ranging from
50 to 500 and as the president of the Sunway Chapter of Toastmasters International USA. Areas such as
preliminary speech initiation, the various speech structure approaches and also effective speech culminations
will be stressed.
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Other Attention Stimulants
Veterinarians are also encouraged to relate – albeit very
briefly – their personal accounts in regard to the topic as
a speech opening. For instance, if the topic is on broiler
health, the presenter could tell of a personal experience
while preparing a defective carcass for cooking. This
would inevitably anchor the audience’s attention to the
rest of the presentation. Besides the above, the beginning
of scientific presentations could be enhanced by using
related newsworthy events, anecdotes or philosophical
quotations.

Structure
As the presentation gets underway, we veterinarians more
often than not utilize multimedia in helping our audiences
follow the structure of the speech. There are several
imperatives attached to the use of power-point slides.

Visual Anchors
Slides should include visual anchors for each jugular point
in a technical presentation to enable conceptualization.
Verbal delivery alone which appeals only to left-brain
thinking modes must be accompanied by pictorial-
diagrammatic representations to enhance right-brain
appreciation (DePorter & Hernacki, 1992). This means
that compared to the verbal description of a surgical
procedure using a slide comprising of just words, a
pictorial step-by-step illustration of the actual surgery
would increase audience assimilation and extend attention
span.

Other Considerations
However, technology should not replace nor detract from
the presenter’s face-to-face presentation (Newell-Legner,
2002). This means that the veterinarian must not merely
put up a slide that is wordy and just reads from the slide.
Instead, only the key words or key phrases should be
included in the slide. It is the responsibility of the presenter
to elaborate on these based on his inherent knowledge of

Introduction
The veterinary profession is always at the fore-front of
scientific breakthroughs, which benefit not only the
animal-related industries but human health in general.
The promulgation of pertinent findings from the
laboratory and from field work is irreplaceable in
educating the scientific community and the general public
on the implications and applications of said findings.
However, a researcher’s hard work over the months and
oft times years could be relegated to practical obscurity
if the researcher’s speech delivery during scientific
conventions does not do justice to the weight of his speech
content.

Speech Initiation
Commencing a technical presentation demands a
captivating speech opening to offset the tendency of the
audience to lose focus midway. If the opening is flawed,
the entire presentation would be compromised in terms
of audience comprehension and interest. In opening
technical presentations, the author of this paper has used
and recommends the following techniques highlighted
by Jeary (1997).

Attention Grabbing Statistics
Veterinarians are encouraged to start off presentations
with topic-relevant salient statistics to induce the audience
to listen further. The first imperative involved here is for
the presenter not to resort to slides with voluminous data
as an opening, but to flash one single data on the slide
(eg. the number “80%”). This invariably leads the
audience to question inaudibly the significance of what
is shown. Thus, their thinking and interest is aroused at
the very onset. The next imperative would be for the
presenter to couple the statistic with an attention-
stimulating proactive question (eg. “Did you know that
80% of meat consumers do not know about what happens
in the slaughter house?”). This sets the tone for the rest
of the presentation on that topic.
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the topic at hand. Also, power-point slides must always
have bright fonts against a dark background, never vice-
versa.

Culminations
Presentations should not conclude with Q&A sessions
per se (Sherman, 2002). During our VAM conferences, it
is the procedural norm for presentations to conclude in a
question-and-answer session. The negative aspect of this
is that even a good and informative presentation could
have its inspirational value compromised if insensitive
questions were asked at the end. It is this paper’s author’s
experience that Q&A sessions deflate the emotional
appeal which was gradually built up during the
presentation.

The Technique of Summarization
Jeary (1997) recommends leaving the audience with a
lasting impression via a summarization of key ideas after
the Q&A session. By very briefly summing up the various
key points touched upon in the presentation, the tone of
the presenter could be re-established. This also facilitates
the retention of the presentation’s contents in the audience.

Other Closing Strategies
The above writer also recommends the issuance of a
challenging question leading from the topic to wrap up
the Q&A session. For example, after presenting on and

answering questions regarding the future of aquaculture
in Malaysia, the presenter could invite the audience to
consider investing in the industry, or ask for a show of
hands on how many are convinced of its viability. Also,
scientific presenters could employ a gripping analogy to
illustrate the principal message of the presentation. The
analogy need not be scientific but ought to be derived
from everyday life instead in order to bring home the
final message.

Conclusion
By adhering to and using the techniques highlighted
above, it is hoped that veterinarians would be able to add
value to their scientific presentations. As such, their
speech opening would encourage the audience to listen
attentively to their hard-earned research findings, their
speech structure would facilitate audience comprehension
while their closing would help their listeners remember
the significance of their work being presented.
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Introduction
Bali cattle are one of the most widely distributed cattle
as they are very  suitable for Indonesian
climate(Wiryosuhanto, 1997). The main problem
associated with the distribution of Bali cattle in Indonesia
is their susceptibility to Jembrana disease (JD). This
disease has killed many Bali cattle (Soeharsono and
Temadja, 1997) and is still endemic in several areas in
Indonesia (Soeharsono et al. 1995).  In order to control
and to stop the spread of the disease from endemic areas
to JD free-areas, a good quality vaccine is urgently
needed.  The development of some vaccines for control
of Jembrana disease in Bali cattle and its effort to improve
the vaccine is reported in this paper.

Materials and Methods

Development Of Crude Vaccine Using

Spleen of JDV-Infected Cattle

Preparation of Lymphocytes from the Spleen

of JDV Infected Cattle
Spleen of JDV-infected cattle collected at the peak of the
disease was used. Lymphocytes were isolated, washed
three times with PBS, and treated with 0.5% triton-X –
100 in PBS to inactivate the virus. The spleen mixture
was homogenized in a mixer,  emulsified in adjuvant and
used for the immunization of cattle.

Detection of Immune Response and Its

Protection Against JD in Bali Cattle
Antibodies against JDV antigen in the sera of immunized
cattle was detected by ELISA using JDV antigen purified
by sucrose density gradient centrifugation.
ELISA positive sera  was further tested with
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Abstract

A crude inactivated JDV vaccine derived from spleen of Jembrana disease virus (JDV)-infected cattle have
been developed and used for immunization of Bali cattle against Jembrana disease (JD). The protection induced
by the vaccine is however still unsatisfactory and mostly partial. Now a cell line culture consisting of myeloma
cells and lymphocytes of Bali cattle has been established and is expected to be the new source for the production
of a large quantity of JDV native antigen. This JDV native antigen is expected to be able to induce an improved
protection against Jembrana disease in Bali cattle.

Keywords: Jembrana disease virus, crude vaccine, heterohybrid cells

Westernimmunoblotting to detect the protein which
reacted with antibodies.

The protection rate of the immune response induced by
the vaccine was determined by challenging the
immunized and the negative control cattle with 100 CID
(cattle infective dose).

 
On post challenge, the cattle were

then observed clinically and pathologically for  the
presence of classical JD.

Heterohybrid Cells as a Possible Source of

JDV Antigen
Currently, heterohybrid cells containing lymphocytes of
Bali cattle and myeloma cells of mouse origin have just
been produced and their possibilities to be used in the
production of a large amount of JDV native antigen in
vitro  is still under investigation. The cells were produced
by fusion of mouse myeloma and bovine lymphocytes
using 45% polyethylene glycole (PEG) according to the
method described by Kohler and Milstein (1975).

Result

Immune Response of Immunized Cattle and

Its Protection Against JD in Bali Cattle
Vaccination of cattle using crude JDV antigen resulted in
the production of JDV-specific antibodies detectable by
ELISA. Antibody against JDV was not detected in
unvaccinated cattle or in cattle prior to vaccination. In
western-immunoblotting, the antibodies detected were
mainly reactive against JDV major protein with the
molecular weight of 26 KDa (p26). The antibody was
detected soon after the first vaccination (figure 1).
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Figure 1:western immunoblotting photograph of sera collected
from Bali cattle immunized with crude JDV vaccine. JDV
antigen was analyzed by SDS-PAGE, transferred onto
nitrocellulose membrane. Sera of immunized cattle were added
to the nitrocellulose membrane and the presence of antibodies
against JDV antigen was visualized by adding anti-bovine IgG-
alkaline phosphatase, and BCIP/NBT substrate.

Most vaccinated cattle showed classical Jembrana disease
after they were challenged with infective JDV. Compared
to the non-vaccinated cattle, however,  the disease
observed in vaccinated cattle were milder and
characterized by longer incubation period, shorter period
of febrile state, milder clinical signs, and much lower
mortality rate.

Heterohybrid cells as a promising new technique for the
production of large amount of JDV native antigen in vitro

Several clones of heterohybrid cells containing
lymphocytes of Bali cattle and mouse myeloma cells have
been produced. Inoculation attempts with infective JDV
have been made. The replication of JDV in the inoculated
heterohybrid cells was detected by western-
immunoblotting and polymerase chain reaction (PCR)
(data not shown).

Discussion
Although antibodies were detected in most of vaccinated
cattle, the degree of protection induced by the
immunization using crude vaccine was still unsatisfactory
and gave partial protection. Most vaccinated cattle still
developed Jembrana disease when challenge with
infective JDV. The partial protection induced by the
vaccine was characterized by milder disease to the
unvaccinated cattle. The low protection rate induced by

the vaccine seemed to be associated with low level of
infected cells found in the spleen used for the preparation
of vaccine. Studies has shown that only about 5% of cells
in the spleen collected at the height of the disease was
infected (Cadwick et a. 1997; Dharma, 1997) so that  most
cells used in the preparation of vaccine was uninfected
cells. The vaccine has however now been widely used as
it can greatly reduce the mortality of JD in Bali cattle.

The establishment of cell lines called heterohybrid cells
is a promising a new technique for the production of a
large amount of JDV native antigen. This is possible as
the heterohybrid cells contain myeloma cells of mouse
origin and lymphocytes of Bali cattle. As a lentivirus,
JDV has long been suggested to infect certain type of
lymphocytes, possibly T lymphocytes bearing CD4
surface marker (Dharma et al, 1991).
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Introduction
Currently aquaculture is an important and prioritised
activity in fishery industry in Malaysia. With the increase
in activity, fish health has became an important research
area to control disease outbreaks, e.g. due to culture
environment degradation and live fish movement for seed,
brood stock, and aquarium trade. The objectives of the
programme are thus:   (a) To identify and determine the
pathogenicity of fish and shellfish viruses in commonly
cultured fish and shellfishes (carps, catfishes, tilapia,
aquarium fishes and tiger shrimp); and (b) to develop a
diagnostic test kit for important diseases.

Materials and Methods
Fish and shellfish samples were collected during farm
visits to various places in Peninsular Malaysia and from
clinical cases submitted to Faculty. Water samples and in
situ  parameters were also taken. Fish and shrimps samples
were processed accordingly and examined for the
presence of infectious agents by cell culture,
microbiology, histopathology and electronmicroscopy.
The isolated infectious agents were propagated, purified
and identified through biochemical and biophysical
characterisations. Monoclonal antibody and PCR primers
for the isolated agent were also developed. The shrimp
project was also aimed to evaluate the correlation between
the incidence of white spot syndrome virus with culture
management and environmental parameters

Results
A new variant of cyprinid herpesvirus (CHV) (Sano et

al, 1985; 1991) was isolated from locally bred Japanese
Koi carp (Cyprinus carpio) and goldfish (Carassius

auratus). Grossly the virus induced soft, whitish
papilloma on the body. The virus was successfully grown
in EPC (goldfish tumor) and BB (catfish) cell lines.

Epidemiological Study of Viral Diseases in Fish and Shrimp at

Hatchery and Grow-out Phases In Malaysia
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Abstract

A study was undertaken to determine the presence and incidence of viral disease infection in cultured fish
(carps, catfishes, tilapias) and shellfish (tiger shrimp, Penaeus monodon ) in Malaysia. Samples were obtained
from farm visits and clinical cases submitted. Fish and shrimps samples were processed accordingly by routine
laboratory culture and microscopic studies and examined for the presence of infectious agents. A new variant of
Cyprinid herpesvirus (CHV) was detected in koi carp (Cyprinus carpio) with papillomatous skin growth, while
in shrimp important diseases viz., WSSD, YHD, MBV, IHHNV, BMN and HPV were detected.

Keywords: Koi carp, Penaeid shrimp, Viral diseases.

Purified virus has a diameter of 250 nm, with a capsid
size of 100 nm. The virion contains approximately 28
viral proteins. A PCR-based detection procedure was
successfully developed.

In shrimp virus study, eight viruses were found present
in the cultured tiger shrimp (Penaeus monodon). They
were Systemic ectodermal and mesodermal  baculovirus
(SEMBV) or also known as White spot disease syndrome
(Lightner, 1996), Monodon Baculovirus (MBV)(Lightner
and Redman, 1981), Yellowhead virus (YHV) (Flegel et

al. 1992; Boonyaratpalin et al. 1993), Infectious
hypodermal and hematopoietic necrosis virus (IHHNV)(
Lightner et al. 1983), Baculoviral midgut gland necrosis
(BMN)(Sano et al. 1981), Hepatopancreatic parvo-like
virus (HPV)(Lightner, 1992), Penaeus monodon singly
enveloped nuclear polyhedrosis virus (PmSNPV),
Penaeus monodon  digestive organ necrosis flavi-like
virus (PmDONFV) and Penaeus monodon  entomopox-
like (PmEPV). Multiple infections were frequently
detected.  Water quality especially in intensive culture
practice plays an important part in disease outbreak.

Discussion
CHV virus could be grown in fish cell lines not of cyprinid
origin, which is a unique property. Cross- species infection
of the virus was also successful i.e. could cause infection
in other non-carp cyprinid, which is a first report. The
optimum in vitro culture temperature was at 25oC, which
is comparatively higher than its

Japanese reference strain CHV-1. The virus grew well in
BB cells (Ictalurid fish cells) and could attained a
maximum titer of 105 TCID50/ml. Unique immunogenic
sites are currently being explored.  MAb against MCHV,
recognising two specific viral proteins, showed positive
reaction against CHV-1 but not against CCV (an ictalurid
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herpesvirus) and SHV-2 ( Salmonid herpesvirus). In situ

hybridisation using a specific CHV-1 gene probes was
also found to react with MCHV-infected papiloma tissues.
Comparison of nucleotide sequences for sequence
homology was also carried out on specific CHV genomes
and homologous genes after amplification with PCR.

Some of shrimp viral agents are of first record of incidence
and/or a new variant.  These viruses were associated with
the recent and previous serious disease outbreaks in
hatchery and grow-out shrimp farms. Preliminary study
on SEMBV infectivity revealed that oral and cohabitation
could transmit the virus. The SEMBV could also be
detected in mangrove mudskipper, tilapia and white
shrimps. These aquatic animals are considered as either
mechanical or biological host. A further study is needed
to investigate the potential alien pathogens to indigenous
fish and shellfish.
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Introduction
Morphological characteristics of immature bovine
oocytes and their ability to mature in vitro have been
documented first by Leibfried and First (1979) and later
by other researchers including Younis et al. 1989, Loos
et al. 1991 and Thein et al. 2001. Microscopic
appearances  of cattle cumulus-oocyte-complexes have
become reliable predictive values in predicting the
survival and viability of these oocytes. Therefore, this
research was undertaken to depict the morphological
appearances of organelles and associated structures of
immature bovine oocytes in freezing solution and after
undergoing freezing procedure.

Materials and Methods
Oocytes were obtained from ovaries of cows slaughtered
at the abattoirs. These oocytes were divided into three
groups of ten oocytes each. The first group of oocytes
were taken as control. In the second group of oocytes,
they were exposed to freezing solution for 10 minutes
whereas the oocytes in the third group were initially
equilibrated in ethylene glycol-based freezing solution
for 10 minutes and then frozen. The frozen oocytes were
thawed 3 days later. They were thawed in air for 5 seconds
and then in waterbath  at 37oC for 20 seconds. All the
oocytes from the three groups were washed in maturation
medium thrice and the morphology of each oocytes was
examined under a stereo microscope as well as under an
inverted microscope.

Results
Table 1 shows the summary of results obtained from the
three groups. In all the groups, most cumulus cells
surrounding the immature oocytes appeared normal and

Ultrastructural Changes of Immature Bovine Oocytes Caused by

Freezing Solution and Freezing Procedure
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Abstract

Viability of frozen-thawed oocytes is very low with current techniques. This experiment was conducted to
determine the ultrastructural changes caused by freezing solution and freezing procedure. Oocytes were recovered
from ovaries obtained from abattoirs. The oocytes (n=30) were divided into 3 groups of 10 oocytes. The first
group of oocytes acted as control. The oocytes in the second group were exposed to freezing solution for 10
min. whereas the oocytes in the third group were equilibrated in ethylene glycol-based freezing solution for 10
min and subsequently frozen. The frozen oocytes were thawed after 3 days. The ultrastucture of all oocytes
were examined under transmission electron microscope. No significant changes in zona pellucida, perivitelline
space, microvilli, mitochondria, cortical granules, vesicles, lipid droplets and germinal vesicles were observed
in oocytes exposed to freezing solution. Abnormal changes in perivitelline space, microvilli and vesicle were
observed in significantly increased percentage of oocytes that were subjected to the freezing procedure.

Keywords: Immature bovine oocytes, ultrastructural changes, freezing

only very few cumulus cells contained cytoplasmic
vacuoles. Enlarged perivitelline space and fewer
microvilli were the major aberrations observed in frozen-
thawed oocytes. There were a few vesicles and lipid
droplets that migrated slightly towards the periphery
observed in all the oocytes in the three groups. However,
germinal vesicles of oocytes in all the groups were intact
following exposure to cryoprotective solution and
cryopreservation procedure.
Discussion

Table 1: Number (%) of oocytes exhibiting ultrastructural
abnormalities in freezing solution and following
freezing procedure.

Ultrastructure Control FS-exposed Freezing
(n = 10) (n = 10) (n = 10)

Zona pellucida 0 (0)a 0 (0)a 0 (0)a

Pervitelline space   1 (10)a   2 (20)a 10 (100)b

Microvilli/oolema 1 (10)a   2 (20)a 10 (100)b

Mitochondria 0 (0)a  0 (0)a 0 (0)a

Cortical granules  1 (10)a   1 (10)a  2 (20)a

Vesicles  3 (30)a   2 (20)a  7 (70)b

Lipid droplets 0 (0)a 2 (20)a 3 (30)a

Germinal vesicle 0 (0)a  0 (0)a 0 (0)a

a,b  Values with different superscripts within rows are significantly

different (P<0.05);Chi square

Several auhors have documented the deleterious effects
of freezing solutions and freezing procedure on the
viability of immature oocytes (Arav, 1992; Agca et al.,
2000). Majority of cytoplsmic processes and microvilli
lost their elasticity and integrity following cooling and
thawing. Peri viteline space and microvilli are closely
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associated structures and thus osmotic stress exerted on
the oocytes might have caused alterations altogether.
Chilling alone may disrupt the integrity of the cytoplasm.
It is clear that damaged and interrupted cytoplasmic
processes may negatively affect intercellular
communication between cumulus cells and oocyte. The
oocyte and entire mass of suurounding cumulus cells are
regarded as a structural and functional syncytium
(Thibault et al. 1987). The maturation of bovine oocytes
depends on this fact and any undue disturbance of the
intimate connections is likely to affect the oocyte
subsequent developmental capacity (Gordon, 1994).
Therefore, the changes in organelles may contribute to
the low viability of frozen-thawed oocytes. Mild
ultrastructural alterations observed in this study are
probably because of using a physically and chemically
less damaging permeable cryoprotectant and
equilibration/dilution methods.

Conclusion
In conclusion, ethylene glycol-based freezing solution did
not cause significant ultrastructural changes whilst
freezing-thawing procedure induced wide perivitelline
space, reduced number of microvilli and big vesicles in
immature bovine oocytes.
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Training at the Department of Animal Health of the Institute

of Tropical Medicine in Antwerp, Belgium
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Abstract

The different training opportunities organized by the Department of Animal Health, Prince Leopold Institute of
Tropical Medicine in Antwerp, Belgium are presented. Beside a modular one year Master course in Tropical
Animal Health, targeting particularly African graduates and alternatively taught in English and French, the
Department is currently involved in a huge programme of e-learning in association with the Faculty of Veterinary
Medicine in Pretoria, South Africa. Future evolutions are highlighted in the paper.

Keywords: Training, Master course, tropical animal health, e-learning, postgraduate training

Contact Learning

Master of Science in Tropical Animal

Health (MSTAH)

Aims and Objectives
The MSTAH programme aims to contribute to the
prevention and control of animal diseases in the tropics,
to the development of a sustainable and healthy livestock
production, and consequently, to improve food security
and food safety for mankind. A practical and theoretical
training will enable the participants to make rational
decisions with regard to epidemiological situations and
to manage veterinary research or development
programmes, with a particular attention for animal disease
control projects.

Course Structure and Programme
Training is organised in collaboration with several
universities in Belgium and abroad, and with the help of
EU experts, veterinary research institutes and consultancy
firms. The course is structured in 3 major components
with several modules, each of which can be followed
separately:

- The common part consists of three modules:
Research Methodology, Project Cycle Management
and Global Livestock Development

- The second part of the training consists of two
options, with a similar length, allowing the
participant the opportunity to adapt his training
programme to his specific needs:
1. Collection and processing of data obtained by

surveys, epidemiological studies or research
work (modules: Statistics and Epidemiology,
Survey Methodology, Geographical Information
Systems, Risk Analysis and Epidemiology of
Specific Disease Situations)

2. Control of animal diseases and important
zoonoses (modules: Laboratory Diagnosis,
Vector-borne Disease Control, Infectious
Disease Control, Helminthic Disease Control
and Epidemiology of Specific Disease
Situations)

- The thesis work represents the third part of the MSc
programme and consists of a research work, carried
out independently under the guidance of a supervisor.

Teaching Methods
A mixture of teaching methods is used during training.
Self-study constitutes an integral part of the pedagogic
design of this post-graduate MSc-programme. In the
course of the training, problem solving exercises and case
studies are organised in order to strengthen the planning
and policy formulation skills of the participants.

Evaluation and Diploma
Continuous assessment through coursework and home
assignments and written, oral and practical exams are
organised in order to assess achievement of learning
outcomes. The MSTAH course and diploma have been
internationally accredited through the Dutch-Flemish
Accreditation Organisation (www.nvao.net).

Requirements, Timing and Contacts
Duration of the training: 10 months, starting on September
15th and ending on July 15th

Language: alternatively English (uneven years, e.g. 2005-
2006) and French (even years, e.g. 2006-2007).

Enrolment requirements: degree in veterinary medicine,
biology, agricultural or zoological sciences,
bioengineering or an equivalent qualification, considered
appropriate by the Academic Council of the ITMA.
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Target group: as the focus is chiefly on African disease
situations, the course targets essentially African graduates,
yet candidates from other continents involved in one of
the departmental research areas are also acceptable.

Number of participants: MSTAH accepts no more than
25 participants.

For more details, applicants should contact the course
co-ordinators, Dr. De Deken (rdeken@itg.be) or Dr. Thys
(ethys@itg.be).

Doctoral research training at ITM is possible in the
specific fields of interest of the department and will be
carried out in association with a university. A limited
number of doctoral grants are available for exceptional
students having completed MSTAH.

Partnership In E-learning

Master of Science in Tropical Veterinary

Medicine (University of Pretoria)

Aims and Objectives
The MSc in Tropical Veterinary Medicine aims to:
• provide national and international candidates from

diverse backgrounds with knowledge and practical
skills in integrated animal health management
particularly at the livestock/wildlife/human interface.

• make candidates particularly from the developed
world, where many of the important livestock
diseases have been eradicated, aware of the
continuous threat many of these diseases pose to their
countries.

Course Structure and Programme
This part-time degree programme is a joint effort of the
Department of Tropical Diseases, Faculty of Veterinary
Science of the University of Pretoria, South Africa, the
Department of Animal Health, Institute of Tropical
Medicine Antwerp, Belgium, and the Department of
Infectious Diseases and Immunology of the Faculty of
Veterinary Medicine, University of Utrecht, The
Netherlands.

The course is primarily web-based and modular. It deals
with the epidemiology, diagnosis and control/eradication
of infectious and parasitic animal diseases. Specific
practical knowledge or skills related to microbiology,
parasitology and molecular biology are provided during
contact sessions.

For degree purposes, students should take the core
modules, make a choice among elective modules and
write a dissertation.

Modules/submodules can also be followed for non-degree
purposes.

Teaching Methods
Participation of the candidate in problem solving and in
the development of technical skills instead of traditional
mastering of knowledge is a hallmark of the educational
approach.  By linking candidates and trainers from all
over the world a training network is created that will
promote an exchange of experiences and ideas.

Evaluation and Diploma
Depending on the modules, either an oral, written or a
computer assisted assessment or any combination of these
will be organised. Continuous evaluation will be achieved
through quizzes, assignments and discussions.
Continuous self-assessment tools will enable self-
evaluation of the participants.

Requirements, Timing and Contacts
Duration of the training: the degree program should be
completed in a maximum of three years.

Enrolment requirements: participants having a degree in
Veterinary or Animal Sciences, or Microbiology can
obtain the Master’s degree.  Besides graduates, candidates
with a diploma in Animal health or Microbiology or a
suitable experience will also be eligible to enrol for some
of the modules.

Target group: graduates from developing countries,
particularly African, but candidates from other continents
and industrialised countries are also eligible.
Contacts: rina.serfontein@up.ac.za,
koos.coetzer@up.ac.za

Future Prospects
Objectives of the Department for the future are:
• To expand, through collaboration with other partners,

e-learning in tropical animal health and production
to other target groups (e.g. French, Portuguese,
Spanish, ...).

• To establish an international credit transfer system
in order to valorise modules as a part of postgraduate
training in tropical animal health and production.
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INTRODUCTION

Animal health still is an obstacle to animal production
development both in Africa and other tropical regions.
Some major epizooties that we thought was now
disappeared or well controlled are now re-emerging: the
bovine peri-pneumonia and the African cattle  plague are
two striking great examples. These re-emerging animal
diseases emphasise the necessity to settle epidemiological
surveillance and epidemiological vigilance systems in the
tropical regions and countries in order to be able to
intervene as soon as possible when a sickness appears.

Methods
To struggle against an animal disease, it essential to know
its importance by observing some indicators such as the
proportion of animals or flock   that are sick in a given
geographic area as well as its spreading in time and space.
The objective of Epidemiological surveillance is to
provide information to those in charge of animal health
in a country to enable them to make appropriate decisions
as regards vaccinations, slaughtering or both.

The epidemiological surveillance is also at stake at the
international level:

l Regular reports must be made on the sanitary
situation from the country to the international
Epizooty office, and the quality of these reports is
based on the epidemiological surveillance

l To analyse the risks linked of animal exchanges and
animal products. One of the important elements of
this analysis is the evaluation of epidemiological
system which produces sanitary information.

The epidemiological surveillance is a method based on
continuous recording which enable to follow up the health
situation or the risks factors of a given population and in
particular, to detect the emergence of pathologic processes
and to be able to study its development in time and space,
in order to undertake appropriate fighting actions.  This
is exclusively part of the descriptive epidemiology and
its role is then to describe and not to explain a
phenomenon.  At the very most it helps to draw hypothesis
that will be verified afterwards by setting analytic
epidemiological investigation agreements.  It is a system
which functions in a continuous basis because it is
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conceived to be a permanent system. This why it is
different from transversal or longitudinal enquiries which
are limited by time.  The epidemiological surveillance is
for a whole population and not for an individual. Its
objectives must follow a collective interest .It may
concern a human, animal or vegetal population.  A clear
distinction must make between epidemiological
surveillance and the struggle against diseases. The first
one is only providing for information on the diseases that
will be useful for the fight. Vaccination, slaughtering,
emergency intervention plan are not part of
epidemiological surveillance.

The objective of a network of epidemiological vigilance
is the observation of a re- emergence of an exotic disease
(which does not exist any more in the country). It applies
to a global population of a given country (the
epidemiological vigilance of the cattle plague in Senegal
for instance).  A network of epidemiological surveillance
has an objective to watch a disease in a given country.
Sometimes it may only lay emphasis on a representative
specimen of flocks such as (epidemiological surveillance
of the bovine contagious peri-pneumonia in Mali).The
network is made up of people equipped to assure the
observance of the disease.

The steps of the epidemiological surveillance are:
l Data collection on the disease
l The transmission of data to the central level
l Data processing
l The interpretation and spreading of results.

A network must be formed by all who are involved in
animal health process and are likely to play a key role
from the collection to the interpretation of data.  Data
can be collected in the stock farms, on the markets, in the
slaughterhouses, and at the borders.

Data collection is made by nearest actors intervening on
the field (public and private veterinary departments)
which must work to establish close relationship and
confidence among the stockbreeders and cattle farmers
(meetings, communication, services).  At a regional level
(veterinary services and regional laboratories) assure the
validation of data and their transmission to the central
level. The central unit must manage, treat and interpret
data. The central unit is composed at best of three persons:
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epidemiologists of veterinary department and laboratory
of diagnostic and one in charge of communication. The
central unit can have a mobile or moving team to supervise
and help the network agents on the field, but this team
cannot assure the surveillance alone.  The central unit is
based on a multidisciplinary technical committee as far
as the surveillance agreements and data interpretation are
concerned. An experimental committee among which we
have animal health decisions makers is the one who gives
the great orientations of epidemiological surveillance to
the national level.

The mains conditions to help the network function are:
l The training of the field workers to permit the

standardisation of collected  data and the motivation
of those working in the network;

l The  involvement of cattle farmers in the surveillance
for the training (assistants, farmers groups) and an
appropriate communication;

l The activity of surveillance by planning meetings
together with the farmers, and a regular examination
of the flocks(don’t wait for the farmers declaration
or call);

l The formalisation of the surveillance procedures ;
l The follow up of the performance indicators to check

and evaluate the  functioning of the network.
l The  feedback of the central unit to the actors on

field (analysis of result, epidemiological report, radio
programmes);

l A regular interpretation of results and  their
processing to the decision makers in the animal health
department.

Results
Animal disease can make a direct or indirect impact on
human health. Most of the time, the aim of the fight
against animal disease is to protect public (human) health.
This impact may be a direct one when the animal suffers
from a disease transmissible to man, either by direct
contact or through animal product such as milk and meat.
World Health Organisation (WHO) estimate that the
number of zoonoses and diseases transmitted from food
originated from animals is about 150. Some new zoonoses
are regularly identified and it is proven that 80% of
infectious and parasitic diseases are common both to men
and animals.  Even if the animal diseases cannot infect
man, indirectly, they have a potential impact on human
health by the medicine residues that can be found in
animal originated products and by the menace the great
epizooties can bring to the human food security.  In
extension, all the control activities of quality of the animal
originated food: microbiologic analysis, absence of
contamination products (toxins, chemical products) and
the conservation techniques are taken into account.

Discussion

Who to Train?
The answer to this question depends on the location, the
presence of public departments and the kind of support
they are able to give.  The training of flock farmers groups
takes a long time and much effort but you can only impact
a limited number of people.  It is then preferable to train
flock farmers as health assistants in order to impact more
farmers. While the flock farmer only has concern to his
own flock, the veterinary assistant is also responsible to
the health of all the animals of the community. One of
the advantages of this kind of training, instead of
empowering local veterinary departments, is that the
farmers live among the communities and are best aware
of the diseases that may occur, and are able to immediately
find appropriate solutions. They are also used to live in
the camps and to bring medical care as soon as possible
during the day time. The veterinaries based  in town in
contrast, will have the tendency to reduce the time they
spend outside of the town, even during the vaccination
campaigns in remote regions, insisting to go back home
in the evening (Almond, 1987: 4).

Mobility of Health Assistant Flock Farmers
If a disease occurs in a remote camp very far from the
veterinary station, the veterinary assistant may take many
days to report to his supervisor because he goes on feet.
From the Sudanese (Téreka) example, the Mundaris
veterinary assistant have been given some bicycles.  This
explains the tendency of the veterinary assistants to only
take care of farmers near them. If they live among a
sedentary or semi-sedentary community, then the nomads
will be neglected.

The Payment of Health Assistance
Generally the veterinary assistants are not paid but are
authorised in their own interest to make the farmers pay
up to 5 to 10% of the value of the veterinary products.
The veterinary assistants are often complaining of not
being paid according to the time and effort they give to
the work especially when they must go for long distances.
The CAFAW programme in the Baringo district in Kenya,
already faced such problems as well as the Téreka project
in Sudan. The ACCOMPLISH organisation has found a
temporary solution by applying a system called “live vs
work” to the veterinary assistants.

Health Assistant
the success of their work depends on the provisioning of
veterinary medicines at lower prices or at prices accepted
by the farmers.  The veterinary assistants can but only
make small additional charges to the medicine prices,
because if  the prices become very high, the farmers will
sometimes   prefer  to  go  for  a  long  distance  to  have
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 access to lower prices and to treat the animals by
themselves.

When it is a problem to have medicines at lower prices,
a solution that may be proposed is to create a buying
co-operation with the farmers as it is done in Mopti
(Mali).

Conclusion
The next phases that the animal diseases eradication
programmes will need is to lay emphasis on the research
even to the last remnants of the diseases and to their
elimination among the population.  The pan-African
programme against epizooties (PACE) covers 32

countries and its aim is to eradiquate the African cattle
plague, to improve the struggle against other forms of
epizooties and to reinforce the capacity of national
departments of veterinary epidemiologies.
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The Sri Lankan Livestock Sector
Sri Lanka has about 1.6 million cattle, 0.7 million
buffaloes, 0.5 million sheep and goats, 12 million poultry
and about 70,000 pigs.  While pigs and poultry are mainly
raised for commercial purposes, bovine fulfill a range of
social and economic functions.  Apart from milk and meat
production, they are the source of draft power in the rice
farming systems and  provide valuable manure for
vegetable production, means of house hold savings, and
a source of cash during emergencies and provide
employment for the unemployed and underemployed in
the rural areas.  However, the overall economic
importance of the Agricultural Sector is declining as the
Sri Lankan Economy grows and so too in the livestock
sector. With the liberalization of economy in late 1970’s
the domestic income generating opportunities of the rural
small scale farmer is very marginal.  Furthermore
production of most livestock commodities has been
relatively flat over a long period, despite steady growth
in the economy as a whole.

Most of the growth in meat production has occurred in
the poultry sector where per capita consumption has
increased more than fourfold over the past twenty years.
Pig meat production has almost doubled, and bovine meat
production has actually declined.  The per capita domestic
meat production is in the range of 3.2 – 4.4 kg, the major
contributor is poultry meat production, range from 4.0
kg to 4.5 kg per capita.  The domestic milk production is
around 300 million liters with an annual compound
growth of around 2.5% which is slightly faster than
population growth.  The Sri Lankan Governments has
repeatedly advocated a policy of self-sufficiency in dairy
products.  There is a significant potential for livestock
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Sri Lanka is an island in the Indian Ocean with 65,000 km land area; having about 19 million inhabitants.  The
domestic annual per capita income is about US$ 975. The livestock Sector contributes about 2.5 % to the total
GDP.  There is a growing demand for quality livestock products, which cannot be met by the domestic production.
The domestic production of milk is almost stagnant whereas production of poultry meat and eggs are increasing
steadily. There is a substantial import of livestock products to Sri Lanka specially the full cream milk powder.
Animal feed industry is also growing with imported feed ingredients.  Processing, value addition and marketing
are commercial operations that guarantee very good profit margins. The Government provides fiscal incentives
to all aspects of livestock industry and presently there is a good opportunity for investment, not only in traditional
livestock enterprises but also in the area of non-traditional livestock. Sri Lankan livestock sector will be exposed
to many competitive forces relating to both inputs and outputs.  But these competitive forces will be balanced by
many new market opportunities provided the sector can reorient itself towards consistent supply of high quality
products in attractive, convenient, hygienic and price competitive forms.
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development to be used as a tool of rural poverty
alleviation by boosting smallholder incomes.

The poultry industry has established commercial
distribution and marketing channels along the lines seen
in developed countries and this has led to ready
availability of chicken and eggs in the main urban centers
at competitive prices.  However much remains to be done
to improve product quality, presentation and hygiene in
the poultry meat sector.  Competition in the poultry sector
is strong, profit margins are tight and there are periods
when the market is over supplied and losses are incurred.

For milk and other meat products both producers and
consumers still favour informal marketing channels.
Slaughtering is generally undertaken in unhygienic
premises and is not usually appropriately inspected except
in the case of poultry meat.  Well over half the milk
produced is marketed through informal channels, because
of incomplete coverage of milk collection networks, and
the high cost of quality problems associated with the
formal system.  By international standards milk prices
have remained low over a very long period; which is one
of the factors contributing to stagnation of the Dairy
Industry.

The dairy sector is dominated by imports, mainly in the
form of full cream milk powder (FCMP). Annually about
60.000 Mt of FCMP is imported which provides a cheaper
product than locally processed fresh milk.  There are
imports of meat products (Bovine, mutton, turkey and
ducks, mechanically de boned meat (MDM), special cuts
of meat etc.) amounting to 3500 MT while exports are
very negligible.  Prospects for developing export markets
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for meat and dairy products are raised from time to time
but are considered less attractive than developing the
domestic market.  There is a substantial   group of
consumers who are prepared to pay a premium price for
fresh local products.

There is also a growing demand for non-traditional
livestock production.  Some livestock entrepreneurs have
commenced non traditional livestock farming such as
rabbits, quail etc.  Under the Fauna and Flora Act some
of the wild species are not allowed to rear at domestic/
commercial level for the production milk, meat and eggs,
for consumption.

Livestock Support Services
The level of the Government involvement in this sector
is high due to the small holder nature of the industry and
the challenge of servicing large numbers of small
livestock keepers scattered through out the country.  There
is a coexistence of public, private and cooperative service
providers in this sector, but a scarcity of financial
resources at most levels resulted in sustaining a quality
service.

National responsibility of this sector lies with the Ministry
of Agriculture, Livestock, Land and Irrigation.  The
Department of Animal Production and Health (DAPH)
is the principal state agency providing technical support
for the livestock sector.  It provides technical expertise
and guidance to the eight Provincial DAPHs which are
responsible for direct service provision to livestock
owners.  DAPH is also responsible for non-devolved
subjects such as veterinary research, disease control,
regulatory functions, animal breeding and human resource
development.  The Faculty of Veterinary Medicine and
Animal Science (FVMAS) at the University of
Peradeniya, is the only Sri Lankan Veterinary
undergraduate school produces about 75 veterinarians
annually.  The Faculty depends entirely on Government
Funds and produce high quality trained Veterinarians who
are subsequently employed in the DAPH and the private
sector.  The seven faculties of Agriculture of the Sri
Lankan Universities are also provides training in a range
of livestock related disciplines.

The National Livestock Development Board (NLDB)
own 17,000 ha in 28 Government livestock farms operate
at commercial level.  The core business of NLDB is the
breeding of high quality animals for distribution to farms.
The MILCO Pvt. Ltd is a fully state owned private
company where core business is the procurement and
processing of milk.  Presently the MILCO is in the process
of implementing a Project to increase liquid milk
processing capacity with the assistance from DANIDA.
A broad goal set by management is to increase milk
procurement of 500,000 l/day by 2010 by building

partnership with farmer managed societies (FMS)
numbering 2000 who are collecting milk from their
members.  The domestic milk (about 150,000 l/d) is also
processed by other private dairy companies including
Nestle, Richlife, Kotmale, Newdale and several
cooperatives.

Forty three (43) broiler breeder farms are in operation
which is responsible for the production of commercial
broiler chicks.  The broiler parents are imported mainly
from France, Netherlands, India and Malaysia.  Layer
parents are imported by thirteen layer breeder farms, a
bulk of these imports are from UK, France and USA.
Poultry Feed production is a private sector business and
90% of the feed ingredients are imported from outside.
Annual poultry feed production is about 500,000 MT.
Three large scale and ten medium scale poultry processing
establishments are in operation, the volume of which is
about 80,000 MT with an annual growth of 7%.  In
addition to broiler and layer parent stocks cattle, goats,
pigs are imported to Sri Lanka from time to time specially
for breeding purposes. The pets (dogs, cats, avian species)
aquatic animals and wild animals to keep at the National
Zoo are regularly imported to Sri Lanka.  Similarly
bovine, swine semen are also regularly imported to Sri
Lanka for breeding purposes by the Government Sector.

The Animal Health
There are over 300 Govt. Veterinary establishments and
about 50 private service centre in Sri Lanka.  The Director
General, Animal Production and Health is responsible
for monitoring animal health in the country.  The major,
endemic infectious cattle diseases are Foot and Mouth
Diease FMD (type ‘O’), Haemorrhagic Septicaemia (HS),
Black Quarter (BQ) and Brucellosis.  The economic
important diseases like parasitic disease (Tick fever),
Mastitis, Keratoconjunctivities, Epihermeral fever is also
reported in Sri Lanka.  Sri Lanka is free of Rinderpest
and BSE is not reported in Sri Lanka.  The major diseases
are controlled by the Government through mass
immunization. Small ruminant diseases like goat paralysis
(CSN) and contagious pustular dermatitis are commonly
reported in Sri Lanka. The dog rabies is endemic and is
controlled by mass immunization, sterilization and
destruction.

Newcastle diseases, Fowl Pox, Infectious bursal disease
(IBD), Mareks’ Disease, Avian encephalomyelitis,
Infectious Coryza, Salmonellosis, Coccidiosis are
common poultry diseases. For most of these diseases
vaccines are imported, and used.  The Animal Diseases
Act No. 59 of 1992 is administered by the Director
General Animal Production & Health.  This Act specify
that all OIE - list A diseases as notifiable diseases in Sri
Lanka.  For importation of live animals, animal products
to Sri Lanka permits are issued by the Director General.
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An International Veterinary Certificate and fulfilling other
requirement specified in the Act is mandatory and the
Animal Quarantine Service enforces and administers the
provisions of this act with regard to import and export of
animals/livestock products.

Value Added Livestock Product Processing
Livestock product like milk and meat are processed at
cottage level and also at commercial level.  The
Government owned business undertakings like Milk
Industries Lanka Ltd. (MILCO) process about 60% of
the locally collected milk into range of milk products.
There are several Private Milk Processing Companies
including multinational like ‘Nestle’, while meat
processing Companies are limited.  Therefore, large
quantity of process products of chicken, mutton and
bovine are imported for direct sale and also for further
processing.  Broiler meat is not a wet market in Sri Lanka.
It is sold as a frozen product.

There is a big scope in the livestock processing sector.
Similarly livestock feed processing also a profitable
venture. Ninety percent (90%) of the feed ingredients are
imported to Sri Lanka including Soya and maize as the
main ingredient required for this industry.

Livestock Opportunities and Government

Incentives
Government encourages commercial level production of
milk, meat and eggs. To facilitate the Government

provides long term loans and credit, tax concessions duty
free inputs, etc.  There is big scope for cattle breeding
either through Artificial Insemination or embryo transfer.
There are also big opportunities for poultry breeding
specially for commencing a Grand Parent (GP) broiler
and layer farms cum hatchery for the production of parents
birds as well as commercial chicks.  An opportunity also
lies within the production of non-traditional livestock such
as rabbits quail etc.  Feed ingredient production and
animal feed processing is another area in this industry
where the demand cannot be met.  There are also greater
opportunities for production of inputs required for
livestock such as drugs, vaccines, utensils, mineral
mixtures etc.  There is also growing demand for private
laboratory service.  Even though value addition and
processing facilities are in existence in Sri Lanka for a
long period the further processing opportunities in milk
and meat processing are enormous.  The demand for value
added products such as concentrated milk for chocolate
industry, Egg powder for confectioneries, pasteurized
eggs for hotel industry which cannot be met locally.  The
Government provides fiscal incentive such as custom duty
waivers, other tax waivers, to encourage livestock
products processing.
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Abstract

Readings of rectal temperatures and milk production were taken in 1997 and 1998 on 1,484 cows of Carora
breed and cross breed belonging to 9 farms in the North-West of Venezuela. 21,819 ambient temperature
measurements were also carried out and used in the THI index. The average of the dairy production in the
morning was 5.98±2.72 liters and 5.48±2.64 liters in the evening. The general average was 5.71±2.69 liters.
The average rectal temperatures in the morning and in the evening were respectively 38.4±0.45°C and 38.8±2.64
°C with a total average of 38.6±0.49 °C. The production of milk is influenced significantly by the variables
“milking”, “number of lactations”, “days of lactation”, “days of gestation” and “type of farm”. The hereditability
is 0.077, which represents a value largely lower than that quoted in the literature.

Keywords: Bovine, hereditability, milk, rectal temperature, thermal stress

Introduction
High ambient temperature is one many factors which
negatively influence the productivity of the domestic
animals in tropical countries. It causes a rise in the internal
temperature of animal, which disturbs its metabolism
(Lefcourt and Schmidtmann, 1989). Temperatures higher
than 25°C in cattle cause a reduction in appetite and milk
production with deterioration of organoleptic qualities of
the latter. (Gauthier et al. 1983). In the event of thermal
stress, the physiological and reproduction parameters are
also disturbed (Johnson, 1985). The goal of this study
was to determine the factors, which influence dairy
production of the Carora cows or crossed breeds under
environmental conditions of North-West Venezuela.

Materials and Methods

Animals
One thousand four hundred and eighty-four (1,484)
Carora cows and cross breeds originating from nine farms
in the North-West of Venezuela were included in this
study. The farm type is intensive or semi-intensive with
variable technological level.

Data collection
21,819 measurements of temperature and relative
humidity were taken during the 5 days preceding the day
of milk sample collection and were incorporated in the
climatologically index THI (Temperature Humidity
Index) described by Berbigier (1988) and which presents
a strong correlation with the rectal temperature. 4,160
measurements of the rectal temperature were carried out
at the time of milking with an electronic thermometer
Suzuken MC320. The milking took place the morning

from 4 to 8 a.m. and, the evening, from 3 to 8 p.m. The
study was carried out from January to April, and October
at November 1997; and also in March, April, May, August
and September of 1998. 1,951 rectal temperature readings
were also measured during the morning and 2,209
readings during the evening milking.

Statistical Analysis
The command “xi: nbreg prod jlact i.ferm*nlact i.trait
i_grav_trect trectale idjgravid, cluster (idanim) nolog”
was used in the Stata software (StataCorp, 2001) to
analyze the following model:

Yi = µ + J + (F*L) + T + (G*R) + R + G + e
i

with µ general average, J effect of lactations days on the
milk production, F*L interaction between the farms and
the number of lactations, T effect of milking, G*R

interaction between number of gestation days and rectal
temperature, R effect of rectal temperature, G effect of
the number of gestation days, and e

i
 is a vector of

residuals. Taking into account its very strong colinearity
with THI confirmed here, only the rectal temperature was
used in the model.

For the estimation of the hereditability of the rectal
temperature, the data of 1.164 cows whose parents were
effectively recorded on the genealogical cards was used.
The dairy productions were standardized by taking as
reference the production of the cows of the farm n° 4,
treats the morning, with the fourth lactation and 80th days
of gestation. The following formula was then used: h2 =
4σ2 / (σ2

s
 + σ2

c/s
 + σ2

e
)
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Results

Tables 1,2 and 3 show the principal observations of study.

Table 1: Distribution of the cows in function the average milk production, the rectal temperature and the number
of lactations per farm

Farm Number of cows Variables (average)

N Production (L) T. Rectal (°C) Number of lactations

1 214 6.15 38.17 3.31

2 1,410 5.13 38.73 3.01

3 66 8.12 38.25 2.30
4 95 8.35 38.34 2.83
5 127 7.38 39.00 1.65
6 94 7.48 38.20 1.94
7 2,035 5.73 38.61 2.77
8 69 3.88 38.42 2.88

9 50 6.82 38.21 2.44

Table 2: Milk production and rectal temperature for milking in the morning and in the evening

Milking Variable Observations Average S.D. Min Max

Morning Production (L) 1951 5.98 2.72 0.1 16.5

T. Rectal (°C) 1951 38.40 0.45 36.5 40.3

Evening Production (L) 2209 5.48 2.64 0.1 16.0

T. Rectal (°C) 2209 38.80 0.45 37.2 40.5

Table 3: Average, standard deviation, value minimum and maximum of the variables analyzed

Variables Obs. Average S.D. Min Max

T° rectal (°C) 4,160 38.61 0.49 36.5 40.5

Production (L) 4,160 5.71 2.69 0.1 16.5

Number of Lactations 4,160 2.82 2.09 1 13

Days of Lactation (j) 4,160 213.51 147.96 4 700

Days of Gestation (j) 1,162 99.27 61.50 1 290

Discussion
Milk production was not influenced by the rectal
temperature (P> 0.1). On the other hand, the variables
“milking”, “number of lactations”, “days of lactation”
and “days of gestation”, showed a significant influence
(P<0.05), as well as the variable “farm”. This could be
explained by the strong heterogeneity of the sample.

The higher quantity of milk in the morning (P< 0.05)
could be explained by the larger time interval of between
the milking in the morning and that of the evening and
by the fact that the rectal temperature of the animals
decrease during the night. The presence of many animals
with a rectal temperature higher than 39°C could be linked

to the presence of other explanatory causes of the low
performance of the cows like, for example, of the mastitis
or of the parasitic and infectious diseases. A very hot
environment nevertheless can suddenly favour temporary
rises of temperature (E.Thys, personnel communication).
The technological level of the farm (manual or mechanical
milking, management of the pastures, veterinary care...)
could also be a variability factor for productivity, which
will have to be studied later on.

The value of the hereditability resulting from the analysis
was 0.077, a value remarkably lower than that provided
by the literature. The values of hereditability brought back
by McKinnon et al. (1991), Morris et al. (1989) and
Turner (1984) are respectively 0.19, 0.20 and 0.33. The
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low value of the hereditability of the rectal temperature
could indicate that this parameter is strongly related to
the level of adaptation of the animals themselves, which
is sufficient to be able to be regarded as a breed character
(Pizzabiocca, 1999). It should also be stressed that the
cows used for the sample belong to a breed absorbing
other populations.
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Abstract

The 500 bp DNA fragment was initially reported to be lacking in classical M. tuberculosis strains, while being
specific to classical M. bovis strains. A multiplex-PCR (m-PCR) assay based on differential amplification of M.

tuberculosis-specific pncA gene sequence (nucleotide C at position 169) and M. bovis-specific 500 bp fragment
was applied on 15 sputum samples collected from human patients of pulmonary tuberculosis. All (100%)
samples scored positive for the M. tuberculosis-specific 185 bp pncA product, suggesting that the causative
agent in these cases was M. tuberculosis. However, 13 (86.6%) samples also amplified 500 bp fragment along
with the 185 bp pncA product. This study contribute to the growing body of evidence that so-called M. bovis-
specific 500 bp fragment is also present in the genome of classical M. tuberculosis strains. The m-PCR assay
however, can be successfully applied for the unambiguous species-specific detection of M. tuberculosis directly
from clinical samples.

Key words : M. bovis, M. tuberculosis, PCR

amplification of 500 bp DNA fragment directly from the
sputum samples collected from cases of human
pulmonary TB.

Materials and Methods
Fifteen AFB smear positive sputum samples collected
from the patients of active pulmonary TB presented at
District Tuberculosis Hospital, Bareilly (UP), India were
subjected to pretreatment including decontamination with
4% NaOH and concentration followed by addition of 400
µl chloroform to each sample. Samples were then heated
at 95oC for 10 min in hot water bath, followed by
centrifugation at 5000 rpm for 5 min and the supernatant
was used as a template for PCR analysis. A multiplex-
PCR (m-PCR) assay based on simultaneous differential
amplification of M. tuberculosis-specific pncA gene
sequence (nucleotide C at position 169) and M. bovis-
specific 500 bp fragment was used (Shah et al. 2002).
The primers and the performance of m-PCR were
essentially similar to as described earlier (Shah et al.

2002). The m-PCR products were subjected to
electrophoresis using 1.5% (w/v) agarose gel and
visualized by ethidium bromide fluorescence.

Results
All the sputum samples were found PCR positive
generating typical M. tuberculosis-specific 185 bp pncA
PCR product. In addition, 13 (86.6%) samples also
amplified 500 bp PCR product generating typical double
banding pattern specific for M. tuberculosis.

Introduction
Most cases of TB in human are caused by Mycobacterium

tuberculosis while M. bovis infections in human are now
being increasingly reported (Cosivi et al. 1998). There is
a direct correlation between M. bovis infection in cattle
and disease in the human population (Cosivi et al. 1998).
Characterization and differentiation between these two
most common pathogens is extremely important for i)
rapid and accurate diagnosis of TB, ii) effective anti-TB
therapy in humans (due to intrinsic resistance of M. bovis

to pyrazinamide) and iii) in order to attribute an isolate
to a previously known epidemic outbreak, especially in
the areas of endemicity where bovine and human TB
coexists. Interestingly, M. bovis and M. tuberculosis share
99.9% similarity at nucleotide level and have identical
16S rRNA sequences making the development of a
specific PCR, an extremely challenging task. The 500 bp
DNA fragment was reported to be present only in the
genome of classical M. bovis strains while classical M.

tuberculosis strains lacked this sequence (Rodriguez et

al. 1995). Subsequently, PCR amplification of 500 bp
DNA fragment was used for species-specific detection
of M. bovis in cultures and bovine clinical specimens
(Rodriguez et al., 1999; Romero et al., 1999).
Interestingly, all cultures of M. bovis tested so far have
revealed presence of 500 bp fragment while all the M.

tuberculosis cultures lacked this fragment. We reported
presence of 500 bp DNA fragment from classical strains
of M. tuberculosis (Shah et al. 2002) raising doubts over
the validity of a M. bovis-specific PCR assay previously
described by Rodriguez et al. (1995). However, most of
the M. tuberculosis strains (55%) included in our previous
study were isolated from animal hosts. This study was
undertaken to further investigate the possibility of
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Discussion
In the present study, all sputum samples (100%) scored
positive for the M. tuberculosis-specific 185 bp pncA
product (Figure 1) based on biochemical tests.
Interestingly, 13 (86.6%) out of 15 samples amplified M.

bovis-specific 500 bp fragment along with the 185 bp
pncA product indicating that, although the causative agent
in all the cases was classical M. tuberculosis, the majority
of them also contained so-called M. bovis-specific 500
bp DNA fragment. These results corroborates with our
earlier finding (Shah et al., 2002) in which 12 (60%) out
of 20 strains of classical M. tuberculosis amplified M.

bovis-specific 500 bp fragment. The accuracy of any
species-specific PCR assay is generally based on two
essential prerequisites. First, the target DNA sequence or
a gene should be present in all the isolates of a particular
species of interest and second is that the target DNA
sequence or a gene should be absent from all the other
closely related as well as unrelated species of
microorganisms. In the present study, the positive
amplification of 500 bp DNA fragment from the genome
of classical M. tuberculosis using M. bovis-specific
primers indicates that the M. bovis-specific PCR assay
based on amplification of 500 bp DNA fragment alone
[4, 5, 6] fail to meet the second essential prerequisite
equally applicable to the previously reported Therefore,
the results obtained in this study, conclusively diminishes
the usefulness of the M. bovis-specific 500 bp PCR assay
described by Rodriguez et al. (1995) for the unambiguous
detection of M. bovis at species level. Our results further
add to the growing body of evidence, that so-called M.

bovis-specific 500 bp fragment is also present in the
genome of classical M. tuberculosis strains (Shah et al.

2002). The present results appreciably support the species-
specificity of the m-PCR assay used in our earlier study
as the generated banding pattern indicated that in all the
cases, the infection was due to M. tuberculosis (Shah et

al.2002). It is concluded that the use of PCR assay based
on amplification of 500 bp DNA fragment alone
(Rodriguez et al. 1995; Rodriguez et al. 1999; Romero
et al. 1999) can mislead a diagnosis of bovine or human
TB in a clinical setting. However, the modified m-PCR
assay used in this study can be used for efficient
differential detection of M. tuberculosis from M. bovis

directly from clinical specimens like human sputum. We

are now investigating the usefulness of this PCR assay
for differential detection of these two closely related
pathogens from varying types of clinical specimens from
human as well as animals.
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Figure 1:  Multiplex-PCR of 15 sputum samples using
primers for M. tuberculosis-specific pncA gene (185 bp)

and 500 bp DNA fragment (500 bp). Lanes: M,
DNA molecular weight marker (100 bp ladder);

1 to 15, sputum samples; N, negative control
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Abstract
The sensitivity of SYBR Green 1 based real-time PCR to detect infectious bursal disease virus
(IBDV) was compared with an ELISA nested RT-PCR and conventional gel electrophoresis methods.
The real-time PCR was at least 10 fold more sensitive than the ELISA nested RT-PCR, while the
ELISA nested PCR was at least 10 fold more sensitive than the conventional gel electrophoresis.
Thus, real-time PCR using SYBR Green 1 offers a sensitive, rapid and convenient method for
screening large number of IBDV.

Keywords: Chicken; IBDV; SYBR Green I, real-time RT-PCR,

viruses namely Newcastle disease virus and infectious
bronchitis virus (data not shown). Result of the
conventional PCR shown detection limit of the PCR
products until 1:102 with the undiluted concentration of
cDNA of 3100ng. The RT-nested PCR ELISA method
can detect as low as 1:103 diluted cDNA, while the SYBR
Green 1 real-time PCR can detect up to 1:105 of the diluted
cDNA.

Discussion
The development of SYBR Green 1 based real-time PCR
offers an opportunity for a rapid, sensitive and accurate
assay for the detection of IBDV compared to the other
diagnostic methods. Recently, a Taqman based real-time
RT-PCR has been develop to detect IBDV (Moody et al.,
2000).  However, we used a SYBR Green I based real-
time PCR which is a simpler method compared to the
Taqman, since no probe is required to quantify amplified
products. Another point of interest in the SYBR® Green I
assay is that specific amplification can be verified by
melting curve analysis. Works are currently in progress
on the ability of the real-time PCR assay to detect and
differentiate different subtypes of IBDV.

Introduction
Infectious bursal disease (IBD) is an acute, contagious
and immunosuppressive disease of young chickens
caused by infectious bursal disease (IBDV). Currently,
IBD can be diagnosed based on virus isolation, electron
microscopy, immunofluorescence, virus neutralization,
monoclonal  antibody assays, and/or enzyme-linked
immunosorbent assay (Lukert and Saif, 1997). However,
these methods have one or more disadvantages such as
time consuming, labour intensive, expensive and of low
sensitivity. The reverse transcriptase polymerase chain
(RT-PCR) has been  used to detect IBDV (Wu et al. 1992).
Real-time PCR has engendered wider acceptance of PCR
due to its improved rapidity, sensitivity, reproducibility
and the reduced risk of carry-over  contamination
(Mackay, 2002). This paper describes the performance
and application of a real-time PCR for rapid detection of
IBDV.

Materials and Methods
A very virulent IBDV, UPM94/273 (Hoque et al. 2001)
was used in standardizing the real-time PCR assay. Two
pairs of primers, the outer and inner primers were
designed to amplify 474bp and 263bp of the VP2 region.
Reverse transcription was carried out in 20 ul using the
outer primers to construct cDNA. Five ul of diluted cDNA
was used for amplification by conventional PCR. By
using labeled inner primers, 10 ul of the products were
then used for the second PCR. The labeled PCR products
were quantified using ELISA procedure (Kho et al. 2000).
The inner primers were used in real-time PCR.  After 30
cycles, the melting curve analysis was performed for
confirmation of the amplified products.

Results
The primers designed successfully amplified products of
the expected sizes.  The primer did not shown any
amplifying using viral RNA extracted from other avian

Figure 1: The SYBR Green I real-time PCR can detect
up to 1:105  dilution of cDNA.
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Abstract

Previously we have shown that the very virulent (vv) infectious bursal disease virus (IBDV) UPM94/273 and
UPM91/61 have significantly distinct pathogenicity and genetic profiles. In this study, a SYBR‚ Green I based
real-time reverse transcriptase reaction assay was developed to measure viral RNA in the bursae of chickens
infected with IBDV.  A linear relationship was observed between the amount of input viral RNA and the
threshold values for IBDV-specific product over five log10 dilutions. The viral RNA level following infection
with UPM94/273 was significantly higher at day 1 and 2 post-inoculation (p.i) compared to UPM97/61 infected
chickens. However, chickens infected with UPM97/61 had significantly higher numbers of bursal cells
undergoing apoptosis compared to UPM94/273 infected chickens. In both groups the number of apoptotic
cells and viral RNA levels peak at day 3 p.i. This study indicates UPM97/61 and UPM94/273 have different
efficiency of replication and percentage of apoptotic cells in bursae during the acute phase of IBDV infection.

Keywords: Chicken; IBDV; real-time RT-PCR, Apoptosis

apoptotic bursal cells and real-ime PCR was performed
using methods described by Kong et al. (2004). The data
were analysed by ANOVA and Duncan’s Multiple Range
Test (SPSS 10.0.7).

Results
A linear relationship was observed between the amount
of input RNA and the CT values for IBDV-specific product
over five log 10 dilutions with a R2 value in excess of
0.98. The slope of the regression line indicates an increase
of 2.5 cycles per log10 decrease in input RNA (data not
shown).  The level of RNA in chickens infected with
vvIBDV at day 1 and 2 p.i. was significantly higher (P <
0.001 to P < 0.0001) compared to D78 infected chickens.
However, the RNA levels regardless of the groups, peaked
at day 3 p.i and declined significantly thereafter reaching
the lowest level at day 14 p.i (Table 1).  The proportion
of infected cells with a lower DNA content increases
considerably, indicating the induction of apoptosis. The
levels of apoptotic cells increased significantly thereafter
reaching a maximum level at day 3 p.i (Table 2). However,
the proportions of apoptotic cells in chickens infected
with UPM97/61 at day 2 and 3 p.i. were significantly
higher (P < 0.05) compared to UPM94/273 infected
chickens. At day 7 p.i., the percentage of bursal cells that
undergo apoptosis was significant higher in chickens
infected with vvIBDV compared to D78 infected
chickens.

Introduction
Infectious bursal disease virus (IBDV), is a member of
the Birnaviridae family, causes an acute, highly
contagious disease of young chickens. On the basis of
virulence and antigenic variation, the serotype 1 IBDV
can be divided into classical virulent, antigenic variant
and very virulent (vv) strains. A quantitative competitive
PCR has been developed to measure IBDV-specific
product in bursae following infection with IBDV.
However, the actual application of this method has several
limitations. Recently, the development of a Taqman®

based real-time PCR that quantifies IBDV RNA from the
blood of infected chicken offers a rapid and sensitive
approach in determining the course of IBDV infection
(Moody et al. 2000). The present paper describes the
development of a SYBR® Green I based PCR for the
detection of viral RNA from bursae following infection
with IBDV. The correlations between viral RNA level
and apoptotic cells in bursae were also characterised.

Materials and Methods
A total of 165 four-week-old chickens were allotted to
four groups. Each chicken from the second to fourth group
was inoculated intraorally with inoculum containing 104

TCID50 of D78, 104.8 EID50 of UPM94/273 and 104.8 EID50

of UPM97/61, respectively. Group 1 was left as the
control uninfected group. At 1, 2 and 3 days p.i., 6 to 9
chickens from each groups were randomly selected and
sacrified. Bursal samples were also collected from
chickens that survived on day 7 and 14 p.i. Detection of
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Discussion
In chickens infected with IBDV, the number of apoptotic
cells in the bursa of Fabricius increased considerably with
time and correlated with the increase in RNA levels. This
study indicated there was a positive correlation between
virus replication as measured by RNA level and the
induction of apoptosis.  However, during the acute phase
of IBDV infection the high level of RNA as found in
chickens infected with UPM94/273 was associated with
a lower percentage of cells undergoing apoptosis. On the
other hand, UPM97/61 which induced a high percentage
of apoptosis associated with low RNA in the bursae.  The
actual explanation for this result is not known. Perhaps
the bursal cells are more permissive to infection with
UPM94/273 than UPM97/61. Another possible
explanation is probably chickens infected with UPM97/
61 induced significantly higher amounts of cytokines that
associated with apoptosis compared to chickens infected
with UPM94/273. The actual mechanisms associated with
IBDV induced apoptosis and virus replication in bursae
remain to be studied.
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Table 1: Quantitation of viral RNA in purified bursal cells from chickens infected with vaccine strain D78, vvIBDV strains
UPM94/273 and UPM97/61. Cycle threshold values were expressed subtracted from 40 (the negative end-point). Higher
values represent higher levels of viral RNA

Day Cycle threshold values

Uninfected control cell IBDV infected cells

   D78*** UPM94/273*** UPM97/61***

1**** 0.0 + 0.0 9.7 + 0.3a,p 18.1 + 1.3b,q 14.0 + 0.1c,p

2*** 0.0 + 0.0 16.9 + 1.2a,r 22.5 + 0.8b,r 17.9 + 0.7a,q

3** 0.0 + 0.0 19.3 + 1.0a,r 23.6 + 1.1b,r 21.1 + 1.3ab,r

7* 0.0 + 0.0 13.6 + 0.9a,q 16.3 + 1.0b,pq 15.1 + 0.5ab,p

14* 0.0 + 0.0 11.6 + 1.7a,pq 15.0 + 0.5b,p 13.4 + 1.6ab,p

a,b,c Values with different superscripts within row differ significantly at the specified confidence level due to treatment effects. p,q,r Values with
different superscripts within column differ significantly at specified confidence level due to sampling-day effects. Significant at * P < 0.05, ** P <
0.01, *** P < 0.001, **** P < 0.0001

Table 2: Percentage of apoptotic bursal cells isolated from chickens after infected with vaccine strain D78, vvIBDV strains
UPM94/273 and UPM97/61 at different day post inoculation (p.i).

 Day Apoptotic cells (%) (Mean + SD)

Uninfected control cell IBDV infected cells

   D78*** UPM94/273*** UPM97/61***

1 5.0 + 0.5 4.3 + 1.1a 4.1 + 0.4a 3.9 + 0.6a

2 4.5 + 0.5 4.6 + 0.5a 7.3 + 0.1b 12.2 + 0.8c

3 3.6 + 0.6 9.9 + 1.0a 13.4 + 1.1b 15.7 + 0.8c

7 5.4 + 0.1 3.2 + 0.2a 7.7 + 0.6b 7.0 + 0.7b

14 2.8 + 0.1 3.8 + 0.4a 3.3 + 0.6b 3.6 + 0.4b

SD =  standard deviation, a,b,c Values with different superscripts within row differ significantly (P < 0.05)

p.i

p.i
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Abstract

Six Brucella isolates isolated from local sheep and cattle were examined for the cleavage patterns of their
genome by HindIII restriction endonuclease. The DNA fragment patterns obtained from each isolates were
compared with reference strains of Brucella melitensis 16M and Brucella abortus strain 99. Eight fragments
bands were resolved above 10, 000 base pairs DNA molecular weight markers. It was observed that the DNA
fragment patterns of all isolates were similar.

Keywords: Brucella, restriction endonuclease analysis, HindIII.

Restriction Endonuclease Analysis

Genomic DNA extraction. The cultures were initially
grown on Brucella agar plates and incubated at 37oC for
96 hours. The bacterial cells were harvested using 1 ml
of phosphate buffer saline (PBS) pH 7.2 and transferred
into a 1.5 ml sterile microcentrifuge tube. The extraction
and purification of Brucella DNA was carried out using
Wizard® Genomic DNA purification kit (Promega,
USA). The final concentration and quality of extracted
DNA were measured at 260 nm and 280 nm using a
spectrophotometer.

Restriction enzyme digestion. A volume of 10 µl purified
DNA samples (5 µg/µl) were digested with 5 U of
restriction endonuclease HindIII (MBI Fermentas, USA)
for three hours at 37ºC.

Agarose gel electrophoresis. Two microliters of loading
dye (6X, MBI Fermentas, USA) were added into 10 µl
of digested DNA samples. The samples were then loaded
into 0.7% agarose gel. The gel was electrophoresed in
Tris-acetate EDTA buffer (TAE; 40 mM Tris base, 20
mM acetic acid, 1 mM EDTA pH 8.5) at 30 volts for 18
hours. A 1kb DNA ladder (MBI Fermentas, USA) was
included in the gel as a standard molecular size marker.
After electrophoresis, the gel was stained with ethidium
bromide (0.25 µg/ml) solution for 30 minutes and
visualized with Gel Doc programme (Bio-Rad, USA).

Results
Brucella colonies are found to be round, 1-2 mm in
diameter, with smooth margins, translucent and a pale
honey colour when plates are viewed towards a light
source. Modified Ziehl-Neelsen staining method (Stamp
et al., 1950) was carried out to stain the organism.
Brucella cells appeared as small and Gram-negative
coccobacilli. Motility test showed that the organisms were
non-motile. It was catalase positive and showed variable

Introduction
Brucellosis is a bacterial disease caused by pathogenic
members of the genus Brucella. This disease is an
infectious disease and a zoonosis disease. The genus
Brucella is classified into six species; Brucella abortus,
B. melitensis, B. suis, B. canis, B. ovis and B. neotomae.
The classification is based on the growth and biochemical
characteristics. The Brucella genus appears to be
relatively homogenous when examined by either DNA-
DNA homology (Hoyer and McCullough, 1968a, b) or
polyacrylamide gel electrophoresis of proteins (Morris,
1972). Biochemical tests have been used to distinguished
different biotypes of Brucella abortus, Brucella suis and
Brucella melitensis. In recent years, the application of
new technologies has improved the knowledge on the
organisms. Restriction endonuclease DNA analysis has
the potential to detect very small differences between
closely-related strains (O’hara et al. 1985). Restriction
endonucleases cleave the DNA at specific nucleotide
sequences and produce a set of DNA fragments which,
when separated by electrophoresis provide a characteristic
band pattern or fingerprint of the respective genome (Kim
and Nagaraja, 1990; Diallo et al., 1995). In this present
study, restriction endonuclease analysis (REA) by HindIII
was used to determine any strain variation of Brucella

isolates.

Materials and Methods

Bacterial Isolates
Five Brucella isolates from sheep and one Brucella isolate
from cattle were used in this study. The isolates were
isolated from clinical cases. Reference strains of Brucella

melitensis 16M and Brucella abortus strain 99 were
obtained from the American Type Culture Collection
(ATCC). All isolates were grown and maintained by
weekly subculture on Brucella agar (Pronadisa, Spain)
at 37oC. The isolates were identified by standard methods
as described by Alton et al. (1975).
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oxidase reactions in oxidase test. They produce urease,
reduce nitrates, do not react in MR and VP tests and
produce variable changes in litmus milk. The organisms
showed negative results on indole and gelatin liquefaction
tests.

There were no differences in the DNA fingerprinting of
the 6 local Brucella isolates including the two Brucella

reference strains when digested with HindIII restriction
endonuclease(Figure 1).

Discussion
Restriction endonuclease analysis of genomic DNA is
now an established technique for the study of molecular
epidemiology of bacterial infection. The use of direct
nucleic acid has been particularly valuable for strain
differentiation and allows the monitoring of distribution
of strain. The present study utilized restriction
endonuclease HindIII in REA on local Brucella isolates.
HindIII is one of the most commonly used frequent-
cutting restriction endonuclease and recognizes 6 base
pairs sites. As previously studied by O’hara et al. (1985),
the commonly used restriction endonuclease such as
EcoRI and HindIII demonstrate only minor differences
between Brucella strains. This study showed that these
isolates are from the genus Brucella due to the similarity
and the lack of detectable differences of DNA fragment
patterns when compared to reference strains Brucella

melitensis 16M and Brucella abortus strain 99. It was
showed that all isolates were very closely related.
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Abstract

Restriction fragment length polymorphism (RFLP) patterns of the fungus, Sporothrix schenkii were investigated
by digestion with restriction enzyme, HaeIII. Based on the RFLP patterns, twelve isolates, collected from
sporotrichotic cats in Klang Valley, were found to be of the same type with similar patterns.

Keywords: Restriction fragment length polymorphism, Sporothrix schenkii, cats

were continuously subcultured to obtain pure growth of
Sporothrix schenkii.

Culture Conditions
Each isolate was cultured in Brain Heart Infusion broth
with constant shaking, at room temperature for 5 days.

DNA Extraction
Yeast cells cultured in Brain Heart Infusion broth were
collected and pelleted by centrifugation in a microfuge
tube. Pelleted cells were subjected to conventional DNA
extraction method as described by Sambrook et al. (2001).
In brief, Sporothrix schenkii yeast cells were lysed with
the aid of STES buffer (0.2 M Tris-Cl, 0.5 M NaCl, 0.1%
(w/v) SDS, 0.01 M EDTA, pH7.6) and mechanically
homogenized in acid washed glass beads (0.4mm).
Phenol: chloroform (1:1) were then added and the aqueous
and organic phases were mixed by vortexing for 1 minute.
The tubes were centrifuged at maximum speed (14,000
X g) for 5 minutes at room temperature. The upper
aqueous layer was transferred to a fresh microfuge tube.
DNA was collected by standard precipitation with ethanol
for 15 minutes at 0oC. The precipitates of nucleic acids
were recovered by centrifugation at maximum speed for
10 minutes at 4oC. The supernatant was removed by
aspiration and the pellet was rinsed with 70% ethanol.
The tubes were centrifuged at maximum speed again, for
1 minute, at room temperature, in a microfuge. Once
again, the supernatant was removed by aspiration and the
pellet was allowed to dry in the air for 15 minutes. The
pellet was redissolved in 40ml of TE (pH7.6).

Restriction Digestion
Twenty ml of each genomic DNA sample were mixed
with 4ml of ten times concentrated assay buffer (Promega)
and 4ml of restriction enzyme HaeIII (10u/ ml). The
mixture was incubated at 37oC for 3 hours. Distilled water
was used as negative control.

Introduction
Sporothrix schenkii, a dimorphic fungus, has a worldwide
distribution and is the cause of sporotrichosis, a chronic
subcutaneous mycosis that is transmitted via penetrating
injury (Rosser et al. 1999, Werner et al. 1993). The
conventional method for definitive diagnosis of
sporotrichosis is based on time- consuming tissue cultures.
However, immunohistochemical or fluorescent antibody
technique as well as nested PCR are able to provide a
more effective and rapid way of diagnosis of
sporotrichosis (Hu et al. 2003). Characterization based
on mitochondrial DNA restriction profiles have been done
on Sporothrix schenkii isolates in Japan, China, Australia,
Africa and America. The DNA banding patterns, which
are termed restriction fragment length polymorphisms
(RFLPs) can be used to compare directly or indirectly
the relatedness of isolates in epidemiological
investigations of fungal infections, as well as strain and
species differentiation (Cooper et al. 1992). Lin et al. in
1999, did an analysis on the mitochondrial DNA of
Sporothrix schenkii using the enzyme, HaeIII and from
this, were able to differentiate the organism into 24 types.
The primary purpose of this study is to compare twelve
isolates of Sporothrix schenkii by using restriction
endonuclease HaeIII. To our knowledge, this is the first
report demonstrating the RFLP patterns of Sporothrix

schenkii isolates in Malaysia.

Materials and Methods

Sampling Procedure
Samples of skin scraping were taken for cultivation from
cutaneous lesions of 12 feline patients infected with
sporotrichosis. The skin scrapings were collected from
clinical cases in the Klang Valley. Skin scrapings taken
were cultured on Brain Heart Infusion agar as well as
Sabouraud Dextrose agar to observe for the dimorphic
characteristics of this fungus. Both media were
incorporated with Cycloheximide and Chloramphenicol.
Cultures were kept for 7 days at room temperature and
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Gel Electrophoresis
Twenty ml of digested genomic DNA containing loading
dye were electrophoresed on 0.8% agarose gels at 30V
for 16 hours in TBE buffer (0.089 M Tris, 0.089 M Boric
acid, 0.002 M EDTA). The gels were stained in water
with ethidium bromide (0.5 mg per ml) for 15 minutes,
destained in distilled water for 10 minutes, and
photographed under 302nm ultraviolet light. The result
of restriction profile by HaeIII is presented in Fig.1. There
are altogether five fragments of sizes generated, that vary
from 2 to 20 kbp, in each of the isolates.

Discussion
Digestion with restriction enzyme, HaeIII, may provide
a reliable technique for molecular differentiation of
Sporothrix schenkii. The result of this study shows that

the restriction profiles of the twelve isolates are of similar
size. This suggests that the isolates could be from the
same type of Sporothrix schenkii. However, the status of
a small number of isolates is ambiguous and does not
strongly represent much thus more isolates should be used
for characterization studies.
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Abstract

Infectious bursal disease virus (IBDV) causes a highly contagious immunosuppressive disease in chickens by
targeting developing B- lymphocytes. In this study an IBDV was isolated and purified in BGM-70 cell line
from an outbreak. The virus was passaged seven times in BGM-70 cell line and ten times in SPF chickens to
obtain two viruses with low and high virulence, respectively. The VP5 gene of the in vivo and in vitro passaged
viruses were amplified, cloned and sequenced. Comparison of the predicted amino acid sequences revealed
that changes were only in residues at positions 80,124 and 125. Amino acids at positions 80,124 and 125 were
Gly, Ala and Ser in in vitro passaged virus whereas these were Arg, Thr and Pro in in vitro passaged virus,
respectively. Comparison of the VP5 amino acid sequences among these viruses, attenuated and virulent IBD
viruses showed that only amino acid change at position 125 (Ser to Pro) might have a role in pathogenicity of
the IBD virus.

Keywords: IBDV, VP5, virulence.

Reverse transcription-polymerase chain reaction (RT-

PCR): Total extracted RNA was subjected to RT using
MMLV reverse transcriptase enzyme and random
hexamer primers (Promega, Madison, WI, USA)
according to the manufacturers instructions. PCR was
carried out to amplify 560bp product from cDNA
comprising the complete sequence of VP5 gene.

Nucleotide sequencing: The purified PCR products were
cloned in the PGMT vector (Promega,USA)and
sequenced using T7 sequencing kit ( Pharmacia,
Amarsham). The nucleotide sequences were read
manually.

Results
The complete VP5 gene of the viruses were sequenced
from nucleotide position 97 to 535 as described by Bayliss
et al, (1990). Amino acids residues 1 to 145 of the Hyd
(SPF10) virus are shown in Figure 1,indicating only three
amino acid changes. In Hdy (SPF10), the predicted amino
acids at positions 80,124 and 125 were arginine (R),
threonine (T) and proline (P), whereas these were glycine
(G), alanine(A) and serine(S) in the Hyd
(BGM7),respectively.

DISCUSSION

In vitro passage of the IBDV has been associated with
attenuation of virulence (Skeeles & Lukert, 1980;
Yamaguchi et al., 1996, Toroghi et al., 2001), whereas in
vivo passage of the IBD vaccine strains has been

Introduction
Infectious bursal disease (IBD) is one of the most
important emerging poultry disease. It is a highly
contagious, severe immunosuppressive disease affecting
yong chickens and it can cause heavy economic loss to
the poultry industry worldwide (Kibenge et al. 1988).
IBD virus (IBDV) belongs to the genus Avibirnavirus of
the family Birnaviridae (Morphy et al. 1995). The IBDV
genome consists of two segments A and B of double
stranded RNA localized with in a sigle icosahedral capsid
(Nagarajan & Kibenge, 1997). The larger segment A
encodes viral proteins VP2, VP3, VP4 (Azad et al. 1987)
and VP5 (Mundt et al, 1995). VP5, a 17-kD nonstructural
(NS) protein, is dispensable for viral replication in vitro

and in vivo but it is highly cytotoxic by apoptosis
induction which make it important in viral pathogenesis
(Yao et al. 1998., Yao and Vakharia, 2001). Earlier, we
developed two IBD viruses with relatively high and low
virulence from a moderately virulent plaque purified
IBDV by passaging the virus in specific pathogen free
chickens and BGM-70 cells, respectively. Comparison
of amino acids in variable region of VP2 among these
viruses revealed that viulence could be correlated with
some amino acids (Toroghi et al. 2001). This study was
conducted to seek correlation between virulence and
amino acid changes in the VP5 of the mentioned in vitro

and in vivo-passaged viruses.

Materials and Methods
Viruses: Virulent IBDV, Hyd (SPF10), and attenuated
IBDV, Hyd (BGM7), were developed as described
previously (Toroghi et al. 2001).
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associated with an increase in virulence (Muskett et al.
1985; Yamaguchi et al. 2000). In the present study
correlation between virulence and amino acid changes in
the VP5 of the two IBD viruses with high and low
virulence but originating from a common ancestor is
reported. These viruses differed from each other in three
amino acids at positions 80,124 and 125. Comparison of
the amino acid sequences of the very virulent (D49706,
X92760, AF240686, AF165150, AF322444, AF247006,
AF454945), classical virulent (D00869, D00499) and
attenuated IBD viruses (AF194428, AF499929,
AF321055, AF321054) along with Hyd(SPF10) and
Hyd(BGM7) revealed that P125 is conserved in all the
virulent IBD viruses whereas S125 is conserved in all
the attenuated IBD viruses. Therefore, amino acid change
at position 125(S to P) might have a significant role in
virulence. It has been shown that an IBDV mutant lacking
the expression of VP5 exhibited decreased apoptotic and
cytopathogenicity effects in the CEF cells as compared
to the parental IBDV (Yao et al. 1998). Also, It has been
reported that transient expression of VP5 alone can induce
apoptosis in chicken origin cell cultures. The expression
of VP5 in IBDV infected cells is necessary for efficient
release of the virus from the cells as well as the
cytopathogenecity of the infected cells (Yao and Vakharia,
2001). Taking into account that virulence is a multigenic
factor in IBDV (van den Berg, 2000) and amino acid
differences between very virulent and classical IBD
viruses confine to a few amino acids, proline at position
125 might enable the IBDV to be more invasive by
inducing more efficient apoptosis in IBDV-infected cells.
However, application of site-directed mutagenesis
technique can exhibit distinct evidence.
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MVSRDQTNDRSDDKPARSNPTDCSVHTEPSDANNRTGVHSGRHPGEAHSQVRDLDL

QFDCGGHRVRANCLFPWIPWLNCR80CSLHTAGQWEPQVRSDAPDCPEPTGQLQLL

QASESESHSEVKHT124P125WWRLCTKRHHKRRDLPRKPE

Figure 1: Deduced amino acid sequences of the VP5 of Hyd(SPF10) virus from position 1 to 145.
The underlined amino acids are those which changed in Hyd(BGM7) virus
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Avian infectious bronchitis is a highly contagious viral disease of chicken. Despite vaccination program the
disease continues to occur in many countries partly because IBV can exist in many serotypes. Where good
protection is obtained using homologous strain, heterologous  strain may not provide any protection. Thus the
isolation and identification of IB virus serotype is crucial in order to control the disease.  Derivatives of Mass
serotype vaccines have been used for a long time to control IBV.  In many instances, Mass-serotype IBV is
occasionally isolated in sporadic cases of IB disease.  Whether the Mass serotype is the problem in that particular
geographical area or the reversion of the Mass-serotype vaccine strain is not known.  The objective of the study
was to screen IBV local isolates for Mass serotypes using RT-PCR so that further study could be focus onto the
non Mass-serotype.  Out of 30 IBV local isolates, 7 isolates were found to be Mass-serotype and the remained
are non-Mass serotype.

Keywords: Chicken, infectious bronchitis virus, Mass-serotype,  RT-PCR.

negative controls namely H120, M41 and D207, were
included, respectively.   The viral genomic RNA was
extracted from the allantoic fluid using a Trizol reagent
following the manufacturer instruction (Gibco, USA).

Primers
Universal Mass-primers used were 640M-/3Az+ coupled
with 2 sets of nested primers PreM+/M- and 3c+/M-
(Adzhar et al., 1996).

RT-PCR, General Procedure
All RT procedures were performed using 2.5 µl of RNA
in a 10 µl reaction volume containing 2.0 µl of negative
sense oligonucleotide primer and  5.5 µl reaction mixture
containing 5X AMV buffer, 5 units AMV reverse
transcriptase, 10 mM of each dNTP mix, 12 units RNase
inhibitor and 1.7 µl ddH2O. The mixture was incubated
at 42oC for 2 hours.  PCR was performed simultaneously
in the same tube as cDNA synthesis by adding PCR
components, including 2.0 µl of 20 pmol/µl positive
oligonucleotide primer.  The PCRs were performed in
thermal cycler (model MJ-Research) using the conditions
at 94oC for 1 min, 56oC for  1min and at 72oC for 2 min,
for 30 cycles.  Nested PCRs were performed by mixing
the following; 1 µl of the RT-PCR reaction, 1 µl of the
inner oligonucleotides, 1 µl of 10 mM dNTP mix, 5 µl of
10X PCR buffer, 3.5 µl of 25 mM MgCl2 and 34.5µl of
nuclease free water to gave a final volume of 50 µl. The
PCR cycles were performed followed as PCR cycle as
described previously. All PCR products were analysed
by agarose electrophoresis in 1.0% (w/v) agarose gel in
which DNA was stained using ethidium bromide and
detected by ultraviolet transillumination.

Introduction
Avian infectious bronchitis (IB) is a highly contagious
viral disease of chicken caused by avian coronavirus. The
disease is controlled by proper sanitation and vaccination
program. The derivative of  Massachusetts (Mass)
serotypes strain was among the first to be used to make
vaccines (King and Cavanagh, 1991). Isolating Mass-
serotype in the field outbreak may indicated that the virus
is circulating or it can be the reversion of the virus vaccine.
In both situations, Mass derivative vaccine may be used
to protect the chicken.  Unfortunately, the isolation of
other serotype that is currently not present before and
with no vaccine available, which can caused a problem.
In Malaysia the nephropathogenic strain  with the
prototype MH 5365/95 has been isolated in 1995, in which
the virus has a tropism towards kidney and it is not similar
to Australian T-strain.  Thus, monitoring of the virus
serotype is thus very crucial in controlling IB disease.

By using RT-PCR method, IBV isolates can be
differentiated from the Mass-serotype (Adzhar,  et al,

1996).  The objective of this study is to screen IBV local
isolates and to identify Mass-serotype by RT-PCR.  IBV
isolates that are non Mass-serotype will be further
characterized to monitor the emergence of new serotype
of IBV in Malaysia.

Materials and Methods

Virus Isolates and RNA Extraction
Thirty infectious bronchitis virus isolates were propagated
in embryonated chicken eggs and their allantoic fluid were
collected for RNA extraction.  Two positive and one
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Results
Eleven out of 30 IBV samples are found to have the
conserved region of Mass serotype. Positive samples
generate 700bp product using oligonucleotide pair 640M-
/3Az+. This includes 9 local isolates and two controls
positive; H120 and M41.  Prototype local strain MH 5365/
95 nephropathogenic IBV and D 207 are negative for the
Mass-serotype.  Nine IBV isolates positive for Mass outer
region are further analyzed by nested PCR using two sets
of inner primers.  Only seven out of nine IBV isolates are
found positive. Positive samples generate 504bp and
518bp products using oligonucleotide pairs of  PreM+/
M- and M-3C+, respectively.

Discussion
Through out the year, IBV of Mass serotype exists in
Malaysian poultry field and causes sporadic cases of the
disease. The presence of the Mass serotype may be the
original problem of that particular farm or it can be due
to the reversion of the vaccine strain. In both cases it can
be control using vaccines of homologous serotype. Out
of 30 IBV isolates, only 7 are found to be Mass-serotype.
The non-Mass serotype IBV isolates have  Mass specific
conserved region being deleted.  The prototype local IBV
MH5365/95 and D207 are non-Mass as there is no PCR
product yield because they may have this region deleted.

Table 1: List of local IBV isolates positive for universal and Mass-specific primers

No. IBV isolates Year Mass specific primers

640M-/ 3AZ+ (670 bp) M-/3C+ (500 bp) M-/ PreM+ (500 bp)

1 PJ18/91 1991 + - -
2 PJ19/91 1991 + - -
3 3532/95 1995 + + +
4 PJ11/96 1996 + + +
5 PJ12/96 1996 + + +
6 1198/98 1998 + + +
7 3254/98 1998 + + +
8 V9/02 2002 + + +
9 V10/02 2002 + + +
10 H120 reference + + +
11 MH5365/95 1995 - - -
12 M41 reference + + +
13 D207 reference - - -

Legends: + positive ; - negative

The remaining 21 IBV isolates that are non-Mass need
further characterization to compare their hypervariable
region sequences to that of reference strains, including
the prototype MH5365/95. The remaining 2 IBV isolates,
which are positive for outer region of Mass-serotype  but
negative for internal sequences are considered negative
for Mass-serotype.  They may have undergone deletions
or mutations that make their nucleic acid unable to be
amplified by the current specific Mass oligonucleotides.

This study has able to optimize and used the universal
primers to diagnose and differentiate IBV local isolates
into groups of Mass- and non Mass IBV. This tool can be
used effectively and efficiently to scrutinize the presence
of Mass-serotype IBV and monitoring the emergence of
new IBV serotype in the field.
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Abstract

This paper reports a case of multi-infection of pigs with PMWS and PRRS and the use of the RFLP technique
for confirmation of the PCV-2 infection in pigs.  On the basis of genetic analyses of available PCV strains, a
universal PCR-restriction fragment length polymorphism (PCR-RFLP) assay was conducted to differentiate
between infection with PCV-1 and PCV-2.  The organ samples of suspected pigs submitted to VRI were shown
to be positive for PRRS and PCV-2 infection by RT-PCR and PCR respectively.  A universal PCR-restriction
fragment length polymorphism (PCR-RFLP) assay was conducted to confirm infection with PCV-2.  The
amplified PCR products were digested with restriction enzyme Nco1, which is present  in all PCV-2 isolates but
not in PCV-1.  The RFLP revealed that the PCR product amplified from PCV-2 produced two fragments of 168
and 75 bp whereas PCV-1 were not digested.  Further confirmation of the virus was conducted by sequencing
a part of the PCV-2 gene using a set of consensus published primers.

Keywords: PCV-2, PMWS  PRRSV, PCR-RFLP

Materials  and Methods

History
2 pigs from 2 different farms were presented to VRI with
a complaint of  having respiratory problem.  The pigs
were subjected for necropsy and the findings were
interstitial  pneumonia and lymphagitis.

PCR-RFLP for PCV-2
DNA was extracted according to the protocol supplied
by the manufacturer.  A set of published PCR-RFLP
primer for PCV were used in this study (Fenaux, et al.

(2000)).    The primer set MCV1 and MCV2 amplified
243 bp fragment, that contained either PCV-1 or PCV-2,
or both.  The PCR consisted of 37 cycles of denaturation
at 94oC for 1 minute annealing at 56oC for 1 min and
extension at 72oC for 1.5 minutes.  The amplified PCR
products were digested with a unique restriction enzyme,
Nco1, which is present in all PCV-2 but not in PCV-1
isolates.  The digested PCR products were separated in a
2% agarose gel for RFLP analysis.  RT-PCR  for PRRSV.

RT-PCR was performed on the RNAs of both samples
using a common primers for PRRSV as described  by
Kono et. al. (1996).  The amplified products were detected
by electrophoresing 10 ul samples through a 2% agarose
gel in TBE buffer.

Introduction
Postweaning multisystemic wasting syndrome (PMWS)
is an emerging disease in swine first described in 1991
(Ellis et al. 1998).  Type 2 Porcine Circovirus (PCV-2) is
the cause of PMWS in swine, however a variety of co-
factor are though to be necessary in the full expression of
the disease.  Pigs with PMWS are often infected with
variety of other pathogens (Ellis et al. 1998).  Studies
confirmed the apparent synergistic effect of the two
viruses in producing severe clinical disease (Allan et al.
1999).  Dual infection with PCV-2 and PRRSV potentiate
in some experiments clinical disease (Allan et al. 2000).

PCV is a small non-envelope virus that contains a single-
stranded circular DNA genome of about 1.76 kb and
classified as a member of Circoviridae family.  PMWS
disease occur in swine herds that are usually in good
health and has a low rate of morbidity but causes a
relatively high case fatality rate among 5 to 12 week-old
pigs.  Clinically, PMWS is characterized by progressive
weight loss, dyspnea, tachypnea, anemia, diarrhea and
jaundice.  PMWS has now been recognized in pigs in
Canada , USA, European countries and some countries
in Asia.  It has the potential to cause a serious economic

impact on the swine industry worldwide.
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Discussion
PCV-2 DNA was detected from the pooled organ and the
case report is the first description of PCV-2 coexist with
PRRSV in Malaysia.  A PCR RFLP method specific for
the detection of PCV-2 was adopted and proved to be
suitable, easily conducted and reliable for diagnostic
purposes.  The amplification products obtained from all
PCR-positive exhibit RFLP profiles which were unique
for PMWS PCV-2.  Furthermore the PCR assay is a useful
tool for detecting the etiological agent infecting the pigs.
Allan et. al. (2000) reported that combination of PRRSV
and PCV-2 potentiated the replication and distribution of
PCV-2 in pigs.  The mechanism involved in the
potentiation of PCV-2 /PRRSV may relate to the fact that
monocyte/macrophages cells types are common targets
of these 2 viruses.
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Results
Both RNA of PRRSV and DNA of PCV2 were
demonstrated by RT-PCR and PCR respectively from 2
pigs.  After digestion of the PCR products with Nco1, the
RFLP patterns revealed that all products amplified from
PCV-2 produced two fragments of 168 and 75 bp.  The
results of RT-PCR using a common primer pair of PRRSV
amplified nucleotides of  668 bp.



240

Rapid Detection of Newcastle Disease Virus (NDV) With Sybr Green

I Real-Time Polymerase Chain Reaction

SHEAU WEI TAN
1, AINI IDERIS

1, ABDUL RAHMAN OMAR
11, KHATIJAH YUSOFF

2

AND WEN SIANG TAN
2

1Faculty of Veterinary Medicine, Universiti Putra Malaysia, Selangor
2Faculty of Science and Environmental Study,

Universiti Putra Malaysia, 43400 UPM, Serdang, Selangor, Malaysia

Abstract

A two-step real-time PCR assay for the detection of Newcastle disease virus (NDV) was developed. Twelve
NDV isolates (7 velogenic, 1 mesogenic and 4 lentogenic strains) were used. All the isolates showed positive
results in amplification. Specificity of the amplification was confirmed by melting curve analysis. The melting
temperatures (Tm) of all the isolates were between 86ºC to 87ºC. No primer dimer and non-specific products
were detected during the amplification. A serial 10-fold dilution of cDNA was carried out to determine the
sensitivity of the assay. In the optimal conditions, the detection limit of the real-time PCR was 10 pg whereas,
the RT-nested ELISA PCR and conventional PCR can only detect up to 1 ng and 10 ng, respectively. Thus,
SYBR Green I based real-time PCR assay offers a sensitive, rapid and convenient method in diagnosing NDV.

Keywords: Newcastle disease virus; SYBR Green I; real time PCR; RT-nested PCR ELISA

SYBR Green I concentration. The optimal dilution of
SYBR Green I was 10-4. All the 12 isolates were
successfully detected at this condition and showed a
typical sigmoid curve of the amplification. As SYBR
Green I dye binds to any double-stranded DNA, product
specificity and the absence of non-specific amplification
or primer dimer were determined by melting curve
analysis. In dF/dT vs T plots the melting temperature (Tm)
of each isolate appeared as a single peak. Regardless of
the virus isolate the Tm ranged from 86 to 87ºC (Figure
1).

When ten-fold dilutions of cDNA were amplified by the
real- time PCR, this assay detected up to the 10-5 dilution
of cDNA (Fig. 2). The ELISA detection limit was 1 ng
with an A405 of 0.204 (Fig. 3), while the agarose gel
electrophoresis could detect only up to 10 ng of cDNA
with a faint band (data not shown). The threshold cycle
(Ct) is used as a unit to indicate the PCR cycle at which
the fluorescence signal first exceeds the background noise
level.

Introduction
Newcastle disease (ND) is a highly contagious viral
disease of domestic poultry, cage and aviary birds and
wild birds. Correct and rapid diagnosis of ND would pave
way for a more effective control of the disease. ND is
caused by Newcastle disease virus (NDV) which is
classified as a member of the order Mononegavirales,
family Paramyxoviridae and genus Avulavirus (Mayo,
2002a; Mayo, 2002b). The recent development of a
fluorogenic PCR-based format, termed as real-time PCR
promises a wide applications. Recently, Aldous et al.

(2001) have reported a TaqMan-based real time PCR able
to detect and differentiate different pathotypes of NDV.
In this study, we develop a sensitive and rapid detection
of NDV using SYBR Green I based real time PCR.

Materials and Methods
A total of 12 NDV isolates, namely 7 velogenic (001/
KS, 01/C, 01/TM, 01/GNS, AF2240, VRI2444, and
VRI2478), 1 mesogenic (Mukteswar S) and 4 lentogenic
(V4 UPM, F, B1, and LaSota)   were   tested   (Tan et al.
2004).     Extraction of  viral RNA   was  performed  with
Tri Reagent® (Life Technologies, USA) according to the
manufacturer’s instructions. The SYBR Green I real-time
PCR, melting curve analysis and comparisons of
sensitivity of PCR assays was carried out as described in

Tan et al. (2004).

Result
The real time PCR was optimized using serially diluted
SYBR Green I to exclude low-emission signals caused
by low dye concentration or inhibitory effects of high

Figure 1: Melting curve profiles of SYBR Green I real-time
PCR in detecting NDV. The melting temperature (Tm) of the
NDV pathotypes ranged from 86ºC to 87ºC. No primer dimer

or non-specific product was detected during amplification.
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Discussion
The real time PCR was found to be specific and sensitive.
The primers used in the real-time PCR were designed
based on a highly conserved region of the F gene of a
velogenic NDV isolate AF2240 (Salih et al. 2000). Thus,
regardless of the virus pathotypes, all the isolates showed
positive results with Tm ranging from 86ºC to 87ºC. The
specificity of the primers was proven by lack of
amplification of RNAs of other avian viruses such as
infectious bronchitis virus and infectious bursal disease
virus. The real time PCR was found to be 100-fold more
sensitive than the RT-nested PCR ELISA for NDV
detection. The calculated detection limit of the optimized
real time PCR was 10 pg compared to 1 ng and 10 ng for
ELISA and agarose gel electrophoresis stained with
ethidium bromide, respectively. This study has
successfully established a SYBR Green I real time PCR,
which has the potential to be used as a tool for rapid
screening of NDV. However, the application of the SYBR
Green I-based real time PCR to differentiation of NDV
pathotypes remains to be studied.
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Figure 2: Performance of SYBR Green I real-time PCR on a
serial of 10-fold dilution of cDNA.  The detection of the

assay was at 1:105 dilution.  1 = undiluted; 2 = 1:101 dilution;
3=1:102 dilution; 4=1:103 dilution; 5= 1:104 dilution;

6=1:105 dilution; 7=1:106 dilution

Figure 3: Detection limit of RT-nested PCR ELISA.  The
assay detect up to 1:103 dilution of template PCR (~ 1ng)
with the OD405 of 0.204.  The cut-of value was 0.1196
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Introduction
Farm ruminants are considered most susceptible to the
toxic effects of lead. Animals get access to lead from
contaminated soil, water, feed and fodder and varied
degree of lead poisoning have been reported in animals
reared in different polluted areas. The lead level in milk
from animals exposed to this environmental pollutant has
serious public health concern. Oral feeding of lead in
limited number lactating cows has been reported to
significantly increase the lead excretion in milk. However,
the level of lead in milk samples from animals 7 months
after the acute episode of lead toxicosis was undetectable
(Galey et al., 1990). Hair fiber is a metabolically dead
material after it leaves epidermis. During its growth the
fibre in the root is a metabolically very active organ, which
is highly influenced by the health status of the living
beings. Higher arsenic level in wool has been reported in
sheep exposed to high arsenic through diet as it is readily
taken up by the cells of the root and is stored in the fiber
(Raab et al., 2002). This paper reports the degree of lead
residues in blood, milk and hair from animals reared in
areas engaged in different industrial activities and is aimed
at assessing the level of excretion of lead in milk and its

accumulation in hair.

Lead Residues in Blood, Milk and Hair from Cows Reared in

Areas with Different Industrial Activities
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Abstract

Lead has serious public health concern as a contaminant of food of animal origin. Respective blood, milk and
hair samples (n = 149) were randomly collected from lactating cows reared in areas with different industrial
activities to record the lead residues in blood, milk and hair and to examine the transfer of lead  in to milk. The
industrial activities include steel processing unit (n=22), aluminum processing plant (n=25), rock phosphate
mining cum phosphate fertilizer plant (n=21), lead-zinc smelter (n = 21), coal mining (n=46) and closed-lead
processing and presently zinc smelting unit (n=14). Samples were also collected from a randomly chosen 52
lactating cows reared in non-polluted areas to serve as controls.   Significantly (P<0.05) higher blood lead level
compared to controls was recorded in animals reared around lead-zinc smelter followed by closed lead cum
operational zinc smelter, aluminum processing unit and steel plant. Similarly, the highest mean milk lead level
(0.84 ± 0.11µg/ml) was recorded in animals reared in the vicinity of lead-zinc smelter. The Pearson correlation
between blood and milk lead concentrations irrespective of place of sampling was r=0.469 at P < 0.01. The
accumulation of lead in hair samples was the maximum, and significantly (P<0.05) higher in animals reared
around closed-lead cum zinc smelter (lead smelting operation was closed 2 yrs ago) and lead-zinc smelting unit
(36.39±0.046µg/g) compared to control animals (2.99 ± 0.44µg/g). Blood lead level and accumulation of lead
in hair, irrespective of place of collection of samples, was significantly (P<0.0, r = 0.632) correlated.

Key words: Lead, blood, milk, hair, industries

Material and Methods

Study site and Sampling
The study sites are located at various parts of India with
different industrial activities such as mining or processing
factories. Lactating cows reared around the industrial units
and allowed to graze on pasture within 2 km distance
from the different industrial activities were used for this
study. Blood, milk and hair samples were taken from each

of the lactating cows.

Analysis of Lead in Samples

The hair and fodder samples were washed in de-ionized
water to remove dust and superficial contamination. The
washed hair samples, blood and milk were wet digested
with nitric and perchloric acid mixture (Kolmer et al.,
1951) and the lead concentration in digested samples was
estimated using atomic absorption spectrophotometer
(Electronic Corporation of India Limited) at the wave
length of 217nm with 6ma current and the values were
expressed in µg/ml of blood or milk and µg/g of hair,
feed or fodder. The data was analyzed using standard
statistical methods (Snedecor and Cochran, 1967).

Results
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Significantly (P<0.05) higher blood lead level was re-
corded in animals reared around lead-zinc smelter (0.756
± 0.069 µg/ml) and closed lead cum operational zinc
smelter (0.583 ± 0.078 µg/ml) followed by aluminum
processing unit (0.332 ± 0.015 µg/ml) and steel plant
(0.198 ± 0.025 µg/ml). Although the lactating animals
reared in coal mining (0.139 ± 0.014 µg/ml) and
phosphate rock mining areas (0.144 ± 0.018 µg/ml ) had
higher blood lead levels, but the mean values were
statistically comparable to that of animals reared in areas
supposed to be free from pollution (0.074 ± 0.008 µg/
ml). The highest milk lead level (0.84 ± 0.11 µg/ml) was
recorded in animals reared in the vicinity of lead-zinc
smelter followed by aluminum processing plant and steel
processing unit (0.652 ± 0.020 µg/ml). Analysis of
correlation between blood lead levels and lead excretion
in milk (n=201) revealed significant correlation (r=0.469)
at P< 0.01. The lactating cows with blood lead levels
above 0.02 µg/ml had significantly (P< 0.05) higher milk
lead excretion than those with lower blood lead levels.
Significantly higher lead accumulation was also recorded
in animals (21.72 ±1.35 µg/g) reared around lead-zinc
smelting unit. Blood and hair lead levels had significant
correlation (r = 0.632 at P <0.001) and with the increase
in blood lead level, the accumulation of this toxic pollutant
increased in hair revealing the scope of hair sampling to
monitor status of pollution due to lead, particularly where
the blood lead level is above 0.40µg/ml.

Discussion
Man-made activities including mining of ores and
industrial activities lead to emission of this toxic metal
pollutant resulting in environmental pollution and
contamination of forages (Ward and Savage, 1994). The
present finding of higher lead levels in animals around
lead-zinc smelter, closed lead cum operational zinc
smelter, aluminum processing factory, steel processing
unit, phosphate fertilizer manufacturing unit and in coal
mining areas might be due to higher lead emission during
these industrial activities leading to enhanced lead intake
through contaminated fodder (Milhaund and Mehennaoui,
1988). This was substantiated by the finding that the
fodder and soil samples collected from these areas had

higher lead residues.

The milk lead concentration has serious public health
concern, particularly for growing children. The maximum
lead excretion was recorded in animals reared around
lead-zinc smelter. The lead excretion in milk was found
to be relatively constant up to blood levels between 0.2

to 0.3 µg/ml and increased sharply at higher blood lead
levels in an accidental lead exposure over a period 1 to 2
days through licking of burnt storage batteries by cows

(Oskarsson et al., 1992).

Significantly higher lead concentration in hair was
recorded in animals with blood lead level above 0.40 µg/
ml. A positive correlation between blood and hair lead
was also recorded in grazing animals exposed to traffic
emission (Ward and Savage, 1994). It is concluded from
the above study that contamination of forages with
environmental pollutant like lead was higher around lead/
zinc smelter followed by aluminum and phosphate
fertilizer plants, leading to higher blood lead levels in
animals. The excretion of lead in milk and its

accumulation in hair depends on blood lead level.
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Introduction
Feed constitutes about 70 % of the total cost of poultry
production. Its quality significantly affects the growth and
productive performance of chickens. Poultry feed is a
compound of different macro and micro ingredients.
These ingredients are mainly contributed by various
agricultural and industrial by products / wastes. During
the last two decades the number of poultry has increased
up to the extent that it is very difficult to maintain the
growth rate of 15% per annum. In this regard the main
problem faced by the industry is the availability of quality
feed resources. Moreover the proper storage facilities are
inadequate, which result the fungal contamination of
poultry feed ingredients (Bhatti, 1999, 2000). The fungi
produce various secondary metabolites termed as
mycotoxins.Aflatoxins are mycotoxins which are of
serious concern. These are produced by the specific strains
of fungi in(Flavus, parasiticus)group of aspergillus.
Aflatoxins are extermely toxic when fed to the birds. It is
primarily a hepatotoxin and its diagnosis can be made on
the basis of enlarged friable and pale liver (Smith and
Hamilton, 1970).  The discoloration of liver results from
the inhibition of lipid transport and resultant lipid
accumulation (Donaldson et al., 1972).  The discoloration
of liver results from the inhibition of lipid transport and
resultant lipid accumulation (Donaldson et al., 1972). It
damages kidney and thus disturbs the entire metabolism
in poultry(Huff et  al.,). Symptoms of aflatoxicosis in
chickens include depressed weight gain and feed
consumption (Singh and PANDA, 1988.  The most
important negative effect of aflatoxin is on the
immunological system. The inhibition of immune
response invites attack of various viral, bacterial and
protozoal diseases.The maximum tolerance level of
aflatoxin in feed has been set as 20
ppb.(Peckham,1984).The aflatoxin B and G were detected
by (Asim et al.,1990) in 82 %morbid poultry livers. The
level of aflatoxin varied greatly (12.30 to 493.0 ppb) and

Distribution of Aflatoxin B1 from Poultry Feed to

Different Tissue of Broilers In Tropical Weather
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School of Veterinary sciences, Ilam University, Ilam-Iran

Abstract

This study was carried out to know the distribution of Aflatoxin B1 in various edible tissues of broilers from
poultry feed at the stage of marketing in the tropical area. For this purpose liver, kidney, dressed meat, and
poultry feed of the representative flocks were collected and oven dried. The Aflatoxin B1 contents of the
samples were determined through thin layer chromatography. The data thus collected were statistically analyzed
and the results showed that the Aflatoxin B1 level was higher (p>0.01) in liver as compared to kidneys and
meat.

Keywords:   Body tissues, broilers, AflatoxinB1 distribution.

56 % samples contained aflatoxin less than
200ppb.Highest aflatoxin contents(>300ppb) were seen
in 7.22% of the samples.The toxin residues in various
tissues of the broilers are of serious concern for human
beings as well.The present study reports the residual
aflatoxin in various edible tissues of broilers i.e., liver,
kidney and dressed meat.

Materials and Methods
The study was conducted in microbiology department,
veterinary university, Lahore. The samples of poultry
feed; from 5 different broilers farms were collected. The
liver, kidneys and dressed meat of 5 broilers from each
farm were collected at random. The samples were stored
in polythene bags.  All the samples were weighed initially
and dried at 65_c in hot air oven for 48 hours till the final
weight was constant to determine moisture content of the
sample (Anonymous, 1990) as per following formula.

Moisture%=Difference in weight of sample x 100
Initial weight of sample

These samples were subjected to thin layer
chromatography for the determination of aflatoxin b1
according to the following procedure (Anonymous, 1990).

Thin layer chromatography
1) 25gm of sample was blended for 3 min with 250ml

of acetone water (25:15) and filtered.
2) To 150ml of filtrate 3gm of CuCo3 (Cupric

Carbonate) was added.
3) A slurry gel was prepared consisting of 170ml 0.2

NaOH and 30ml FeCL3(6.67%) and celite powder.
4) Contents of step three were mixed with that of step

two, it was shaken and filtered.
5) 150ml of 0.03% (H2SO4) Sulphuric acid and 10ml

of chloroform was added 150-ml filtrate in step four.
It was shaken well and allowed it to stand for 15
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minutes(Separating funnel was used). The lower
chloroform layer was separated in an other separating
funnel and 100ml of KOH-KCL solution(1gm KOH
and 100gm KCL in alitre of water) were added to it.

6) It was shaken gently and allowed to stand it for 15
minutes.

7) The lower chloroform layer was separated in step
six in a beaker filtrating through anhydrous sodium
sulphate to remove moisture. By using chloroform
10ml filtrate volume was taken.

Qualitative test for aflatoxin B1:  2ml filtrate obtained at
step seven was added in activated mini column and
allowed to drain it. Then 3ml of chloroform acetone
solution(9:1) was added to it and allowed to drain it. A
blue band appeared indicating the presence of aflatoxin
B1 when it was seen under the UV light.

Quantitative test for aflatoxin B1:  Filtrate obtained in
step seven was dried and 1ml of chloroform added in
beaker containing aflatoxin contents. This solution was
used to spot the preactivated silica gel plate spotting of
standard was also done for the comparison with standard.
After spotting the plate was dipped in the chloroform and
allowed to reach it 3/4 of the plate . The plate was taken
out and dried and seen under the UV light.
The volume used for unknown sample was resembling
closely with the volume of standard spot used for the
standard estimation by using the following formula.

Aflatoxin = Standard spot x Conc. Of Standard. Spot x Dilution

Effective Wt. x Sample Spot (ul).

Results
The result of aflatoxin contents are as such, the average
moisture percentage of poultry feed was 8.1+ 1.30 having
level of AFB 1 varied from 19-26 ppb, the average being
21.8 + 3.83. It was found that liver contained moisture
75.10 + 2.30 and 19-39 ppb level of AFB1. The average
being 32.4 + 9.37.Similary the kidney of the birds under
observation showed similar trend as in case of poultry
feed being offered to the birds.  All the five samples of
poultry meat contained the same level of AFB1 that is 19
ppb . There was no variation in the level of toxin of poultry
meat against  the intake of poultry feed. AFB1 level is
significantly different in liver with respect to all other
body tissues with maximum ratio of AFB1. The results
indicated that concentration of aflatoxin in various body
tissues varied with respect to their metabolic functions.

Discussion
The statistical analysis of the data indicated that AFB1 in
liver with respect to all other body tissues was
significantly high (p<0.01).  AFB1 was also distributed
in kidney and meat but their level was not beyond the
aflatoxin content of poultry feed. The maximum tolerance
level of aflatoxin in feed has been reported to be 20 ppb

(Peckham,1984). It is obvious  from the results that AFB1
introduced through poultry feed mainly attracted liver
because it is primarily a hepatotoxin and its diagnosis
can be made on large friable and pale liver observed in
birds(Smith and Hamilton,1970).The accumulation of
AFB1in liver  can be attributed to the main detoxifying
function of the liver. Arashd et al., (1992) also observed
that the main affected organ was liver resulting in fatty
changes, cellular dissociation, necrosis, cellular
infiltration and fibrosis of liver tissues. Quantitative
recovery of AFB1from chick liver was also recorded by
Espada et al., (1991) through the extraction of AFB1from
liver of birds fed on contaminated feed.  The kidney and
meat samples of the birds indicated significantly low level
of AB1 as compared with liver while kidney contain
higher level when compared with meat .Kidneys are
mainly excretory organs, therefore , a comparatively high
level in kidney can be justified.  However , it is obvious
from results that the consumption of liver, kidney and
meat is of great significance from human beings point of
view.The principal organ affected by AFB1 is liver , as
liver cancer has been reported from various countries of
the world in chronic toxicity. It is also obvious from the
results that the level of AFB1 in liver may increase as in
present case (32.40 + 9.37 ppb) on account of
accumulation of AFB1 through constant feeding of
aflatoxin contaminated feed. Such changes have also been
reported in other organs like pancreas, kidney , lungs,
stomach,brain,heart,intestines,adrenal glands, spleen and
testes ets.(Salunkhe et  al., 1987).It is therefore advisable
that liver and kidneys in particular of the flocks reared
on aflatoxin contained feed must be avoided.The liver of
such birds is a matter of concern.The aflatoxin content
has been reported to be REDUCED with proper
withdrawal time before slaughtering(Duarte et  al.,1997).
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Abstract

In the Department of Kolda, southern Senegal, 700 km from Dakar, rural poultry raising is an important economic
activity. With a mean flock size of 16.4 hens/ household, it contributes up to 13.5 % and 75% of income
respectively from, agriculture and livestock. Extensively handled, rural poultry production main constraints
were diseases (Newcastle, fowl pox, external parasites) and predations. To alleviate these constraints, a project
based on improvement of building capacity in Community Based School (CBS) is implemented in collaboration
with animal scientists of the veterinary school of Dakar,  the national research institute and an NGO (OFAD
Nafooré). Ten (10) CBS with an average number of 23, 9-15 years old pupils where animal production workshops
traditionally existed will be chosen in this first step of the project. 20 persons of these CBS (teachers and co-
ordinators) will be trained in rural poultry diseases (Newcastle, fowl pox, external parasites) identification and
prevention, chicks raising (housing, feeding). This package will be transferred to pupils by teachers. Every
year, the CBS will organise in their village vaccination and control of internal parasites campaigns. Pilot units
based on improved chicks brooding (housing, feeding of cost effective diet) will be implemented in the pupils
household.

Keywords: Newcastle disease control, community-based school programme

Materials and Methods

Working Area
This study was carried out in the district of Dabo, in the
Department of Kolda, southern Senegal, 700 km from
Dakar. In this area the climate is subhumid with one rainy
season ( May to October) and an annual rainfall and
temperature of 1200-1500 mm and 28°C respectively. The
vegetation is grassy, and the  main crops are millet,
sorghum, rice, groundnut and maize. The mean size of
the household is 13 persons and the main economic
activity is agriculture. Since 1999 a Community Based
School (CBS) was created by OFAD in relation with the
Swiss Bureau of Cooperation (Senegal) in many villages.
These schools recruit every three years, 23 pupils, 9-15
years old and instruct them in reading, writing, counting
and animal production. Ten of these villages were chosen
for the purpose of this project.

Data Collection and Use
A survey was first carried out from May to June 2003  in
130 households from to define the characteristics and
constraints of the rural poultry production systems. The
survey guide was a questionnaire related to socio-
economic status of the holders, flock characteristics,
management and use. Data were statistically processed
using SPSS (Statistical Package for the Social Science)
and the results used to define appropriate actions to target
the main constraints of rural poultry production.

Introduction
In Senegal, the Department of Kolda located in the
subhumid area has high agriculture potentialities.
However, a recent survey demonstrated that it is among
the poorest regions of Senegal with increasing
malnutrition among women and children. Rural poultry
could play a key role in this poverty and malnutrition
alleviation due to some of its advantages. It is kept in
most areas, mainly by landless families and rural poor. It
has a high reproduction rate per unit time, uses very low
capital investment and is efficient in transforming feed
protein and energy into human food (Tadelle et al. 2003).
According to Buldgen et al. 1992, village chicken are
flexible source of revenue and the main source of animal
protein since it is not common to slaughter cattle and small
ruminants for guests and during traditional ceremonies.
For these reasons, rural poultry is warranty-regaining
attention in smallholder systems, wherever low external
production inputs are demanded (Sonaiya et al. 1999).
However, the productivity of the system is low mainly
because of the devastating effects of Newcastle disease
(Gueye, 1998), aerial predation and the lack of
information on improved chicks raising. It is in this
context that the NGO OFAD Naforé in relation with the
Swiss Bureau of Cooperation in Senegal, initiated this
pro-poor project. Its objective is to increase rural poultry
contribution to household revenues through first the
analysis of its constraints and, secondly, the
implementation of appropriate actions to improve its
productivity.
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Results and Discussion

Rural Poultry Characteristics
The flock size averaged 16.4±1.8 and was composed  of
44% of reproductive females, 19% of reproductive males
and 37% of growers and chicks. Only the Gallus

domesticus specie of the local type was found, the
improved breeds introduced was not maintained. The
management was extensive; no feeder was found and hen
house was present in only 18.6% of the household. In
accordance with previous reports (Ly et al. 1999;
Missohou et al. 2002), scavenging was the major feeding
system. Chicks fed on insects, worms, grains, food wastes
and by products, mainly, cereal brans fallen on the ground
when women pound cereals.

In most of the household (89%) self consumption was
the cause of chicken use. Village chickens were mostly
slaughtered for guest  but also during rituals and religious
ceremonies and thus, largely contribute to protein
malnutrition alleviation (Buldgen et al. 1992). It provides
to holders a substantial annual revenue averaging 8 259
FCFA, variable from 3452 FCFA to 19500 FCFA. Thus
rural poultry contributed up to 13.5% and 75%,
respectively, to income from agriculture and livestock.

The Newcastle disease (so called yokou-yokou) and
external parasites (tenni) were the main causes of
mortality as previously reported (Boye, 1990; Gueye,
1999). Newcastle disease outbreak occurred mainly in
the dry season and could cause up to 100% of mortality.
The high prevalence of the disease could be linked to the
low vaccination rate (5.7%) and to the absence of
deworming. The other constraints identified by holders
were fowl pox and aerial predation by sparrowhawks.

Perspectives of Improvement
The improvement of rural poultry production in the
district of Dabo will be carried out through diseases
control and improved chicks brooding.

Capacity Building
Twenty persons of the CBS (teachers and coordinators)
will be trained in the diagnosis of the main diseases in
rural poultry production. A special emphasis will be put
during this training on Newcastle disease symptoms and
lesions. In a second module, the control of these diseases
will be concerned. The focus will be put on the vaccination
technique against Newcastle disease: timing of
vaccination, maintenance and use of vaccination
equipment, vaccine conservation. This training will be
extended to fowl pox treatment and the control of internal
and external parasites. Concerning improved brooding,
the objective will be to improve chicks growth and
viability.  The participants to the training will be taught
how to build a brooder and feeding appliances in local

materials and produce a cost effective diets. With the
assistance of a scientist of ISRA(Institut Sénégalais de
Recherches Agricoles) and EISMV (Ecole Inter-Etats des
Sciences et Médecine Vétérinaires) these technological
packages will be transferred to pupils of the CBS.

Vaccination Campaigns and Demonstration

of Improved Brooding Units
In each CBS, vaccination teams of 3 pupils (2 for
vaccination and the third for internal deworming) will be
formed. They will be equipped with vaccination materials
(syringes, cool boxes) and the Ita-new vaccine. Under
the control of teachers vaccination campaign will be
organised in the village of the CBS and neighbouring
villages in December and November and every two
months. This vaccination timing could be explained by
the low agricultural activity at that period of the year and
the absence of outbreak of the disease. Vaccinated
poultries will be systematically dewormed. External
parasite control will occur only on the demand of poultry
holders. The price paid for these actions by holders will
be used for the renewal of medical equipment, the
purchase of medicines and  furniture.

Every pupil will build a brooder using local material. They
will use agricultural by-products (barns, traditional
groundnut meal, bone meal) to produce a cost effective
diet. An agreement will be signed between the CBS and
their parents for a transfer to them of two hens per pupil.
In this brooder hatched chicks will be raised first (during
1-2 weeks depending on the ambient temperature) with
their mother, then alone up to 1.5 months  of age. At that
stage they will be vaccinated and set free for scavenging.
It is expected from this system an improvement of the
viability and growth of the chicks, a shortened
reproductive cycle and an important gain of money that
could help pupils start an economic activity at the end of
the study.

Conclusion
In the district of Dabo, the low input poultry production
system is a substantial source of income although it faces
the constraint of Newcastle disease. The alleviation of
its main constraints through the channel of CBS seems
an innovative and sustainable approach to the control of
poverty and malnutrition in the southern region of
Senegal.
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Introduction
Bacterial spore formers belong to the group of
Bacillaceae. Bacillus spp. are aerobic, Clostridium spp.
anaerobic gram-positive rods. They are characterized by
production of toxins and spores. Most of the toxins cause
lethal diseases. The spores may survive in the
environment for decades or centuries. Most of the spore
formers may cause zoonoses; the most important are
anthrax (by B. anthracis), tetanus (by C. tetani) and
botulism (by C. botulinum). The first two diseases are
fairly well known. Botulism however needs more
publicity due to its ever increasing importance in animal
production. Ten years research on botulism lead to the
following statements.

Statements
Clostridium (C.) botulinum form a group of bacteria
which produce the so-called  botulinum neurotoxins.

• They produce as well other partly lethal toxins

without neurotoxicity.

• There are other bacteria which produce botulinum

toxins (both neurotoxins and non-neurotoxins)
without being named C. botulinum.

• C. botulinum is classified as cause of the zoonosis

“botulism”.

The toxins are produced

• ex vivo in food, feed, and water and cause an

intoxication when taken up orally, or

• in vivo in the intestinal tract (toxicoinfection,

toxication).

• The origin of any toxin production is the vegetative

multiplication of clostridial bacteriae.

Soil Borne Diseases and Globalisation - Health Hazards

for Man and Animals by Clostridium botulinum

H. BOEHNEL

Institute for Tropical Animal Health, Georg-August-University, Goettingen

Kellnerweg 6, 37077 Goettingen, Germany

Abstract

Soil borne diseases are caused by bacterial aerobic and anaerobic spore formers. Man and animals may be
affected.  There is a basic knowledge which should be known by physicians and veterinarians. Anthrax is fairly
well known, clostridioses are rather unknown.  The results of 10 years research on botulism are presented.
There is a risk that especially botulin-um spores may be carried all around the world.  A completely new
approach will show that systemic botulism could become a world-wide health problem in man and animals.
Some solutions are shown. There is but one chance: Immediate reduction of spreading botulinum spores in the
environment.

Keywords: Spore formers, Clostridium botulinum, health hazard, zoonoses

• The triggering factors are unknown.

• Normally, clostridia may multiply in the soil without

toxin production.

The clinical disease botulism is caused by the action of
botulinum toxins.

• The neurotoxins block cholinergic neuro-

transmission,   but also other neurotransmitters.

• The non-neurotoxins block changes in the cellular

skeleton of different organs.

• The toxins influence many regulatory circuits.

Clinicians have to accept that botulism is not only a
muscular paralysis.
Muscular botulism: Flaccid paralysis

• Visceral botulism: Blockage of different regulatory

circuits leading to a diffuse and manifold clinical
picture

• Systemic botulism: Single organs are affected,

leading to precise diseases without showing their
origins.

Botulism is a disease of man and animals. It may affect
not only warm blooded animals, but also fish and clams.
The entry ports are digestive system, respiration system,
(and skin leasions).

Botulinal spores are very resistant to harsh environmental
conditions.

• Once premises are infected they may remain so for

decades or centuries.

• There are no disinfectants which could destroy spores

under normal natural conditions.

• Spores may be carried by water and air.
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• These spores contaminate food and feed, may

germinate and produce toxins.

• The higher the number of spores they higher the risk

of health hazards.

• There is no laboratory test to distinguish between

dormant and dead spores.

Globalisation in agriculture means transport of food and
feed over long distances from one continent to another.

• These agricultural products may be contaminated

with local spores.

There is an excessive amount of animal manure and
biological waste in industrialised countries. By different
recycling methods C. botulinum may multiply. Hence the
final product may contain high numbers of the pathogen
(possibly also site-specific spores). Examples are

• Biocomposting

• Biogas production with its slurry

• Poultry manure and feathers.

In the European Union offals of cattle younger than two
years of age may be used for biogas production if the
carcass passed meat inspection. These wastes may contain
botulinal spores, or even BSE prions. They are not
destroyed by the biogas fermentation. Hence the residues,
effluent water and slurry, may contain C. botulinum and
contaminate rivers and landscape.

These recycling products are exported to tropical
countries under the sign of biological recycling, where
“biological” is understood as being natural and positive
for the consignee. Cattle manure and guano have been
shipped to northern countries for centuries. In future the
risk of contamination with botulinum spores will increase.

There are projects of recultivating desert areas.
Intercontinental dust storms may carry the pathogens to
other continents.

Conclusions
There is but one chance to reduce the health risk for further
generations: Stop spreading the spores in the environment.

The uncontrolled transport of site-specific spores may
lead to an uncontrollable health hazard for man and
animals. To reduce the international tourism of C.
botulinum spores, strict controls in the countries of origin
are imperative.

Action is urgently necessary. Any single spore in a hitherto
uninfected area is one spore too much.
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Introduction
Human schistosomiasis prevalence in the Philippines
decreased dramatically from 17.3% in 1975 to a new
equilibrium of 4.7% in 1997. This limited success has
been attributed to the regular use of praziquantel starting
in 1980 combined with both passive and active case
detection.  One reason for the inability to bring the
infection level down further to elimination could be the
presence of animal reservoir hosts. Infected animals may
be contributing to transmission despite regular anti-
schistosomal treatment of human communities.

Materials and Methods
During the months of January to June 2003, stool
collection for five consecutive days from all domestic
animals (dogs, cats, pigs, water buffaloes) present in four
villages located in the schistosomiasis endemic Provinces
of Sorsogon and Samar was conducted to estimate the
prevalence and intensity of schistosomiasis infection and
validate the best number of days for optimal sampling.
Rats were trapped in the same provinces and stool samples
collected also for five days. A modified Danish
Bilharziasis Laboratory sieving-sedimentation-
centrifugation method was used.

Prevalence and Intensity Estimates af Zoonotic Schistosomiasis japonica

in Domestic Animals and Rats in Two Philippine Provinces
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Abstract

The role of domesticated animals and rats as reservoir hosts of zoonotic schistosomiasis japoncica was investigated
in two endemic provinces of the Philippines (Sorsogon and Samar). Examination of stool samples collected for
five consecutive days from water buffaloes, pigs, dogs, cats and rats using a quantitative sedimentation-
centrifugation fecal egg counting method revealed that 32.85% of rats, 19.91% of dogs, 11.85% of cats, 2.79%
of pigs and 6.3% of water buffaloes were positive for infection. Findings indicate that one-day sampling of
animals may not be a sensitive method for detecting infection in animals.

Key words: Schistosoma japonicum, pig, water buffalo, rat, parasitic zoonoses.

Results
Results, based on at least one sample being positive, show
that the prevalence is very high in rats 32.85% (n=54),
dogs 19.91% (n=361) and cats 11.85% (n=264) compared
to pigs 2.79% (n=339) and water buffaloes 6.3% (n=91).
Considering the presence of at least one positive stool
specimen collected during 4 or 5 days of sampling as a
gold standard, the sensitivity of one day sampling is 75.5
% in dogs (67.5-83.5) and 67% (51-80) in cats.

Discussion
One-day sampling may not be a very sensitive method to
detect infections, at least in dogs and cats.  The results
from these 4 villages are being used to select the method
of stool sampling for a larger study whereby domestic
animals and rats in 50 villages of Samar Province are
being sampled to determine the prevalence of infection
in the various host species.
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Abstract
Highly pathogenic Avian influenza (HPAI) is a rapidly spreading fatal disease in the avian species as well as in
human. An early detection of AIVs will improve the control of influenza in animal and human. Routinely AIV
infection is diagnosed by conventional method which requires several days to produce a conclusive result.  In
this paper we report on the isolation and molecular identification of Avian Influenza from duck cloaca swabs
submitted during the surveillance of AI in the country.  The isolation of the virus was conducted in embryonating
SPF chicken eggs which showed embryonic egg death after the second passage. HA activities were observed
without any  inhibition activities using specific antisera for Newcastle disease, Adenovirus and subtype specific
antisera for AI (H3, H5, H7 and H9). Due to this limitation, real time polymersase chain reaction (RRT-PCR)
for detection of AI infection which allow rapid differentiation between low-pathogenic avian influenza (LPAI)
and HPAI viruses was established. RRT-PCR was performed using published universal primers of matrix gene
and specific primer which were designed to amplify the HA genes of  H5, H6 H9 and H7 subtype. This PCR
allowed  the differentiation of the subtype based on the presence or absence of a specific amplified PCR product.
This isolate was diagnosed as AIV H6 subtype by RRT-PCR using a universal primer

Keyword :  Avian Influenza, RRT-PCR, ducks

transmission of AIV to human.  Zhou et al. (1996)
reported that an avian H7 virus might  be transmitted
directly from ducks to human. Most importantly in 1997
the Hong Kong H5N1 virus was transmitted from poultry
to human and cause high mortality in both species (Lee
et al. 2001).Due to it zoonotic potential and economic
impact, it is essential for the world poultry industry
countries in particular Malaysia to be on the alert for this
disease threat.  There are several routine diagnostic
method for direct detection and subtyping influenza A
virus including virus Isolation (VI), Haemagglutination
(HA) and haemagglutinin-inhibition (HI). However the
use of molecular technique such as RT-PCR to detect
viruses can facilitate the rapid identification and genetic
characterization of  AIV (Suarez, et al. 2003). In this paper
we report a practical approach for detecting of AIV from
duck cloaca swab samples submitted during the
surveillance of AI in the country by real time PCR using
published universal matrix gene primer and HA specific
gene for H5, H6, H7 and H9 subtypes primers.

Materials and Methods

Virus Isolation
A bacteria-free filtrate from  duck  cloaca swabs (VRI.
DI. 1803/04) was inoculated into 9 day-old specific-
pathogen-free (SPF) embryonating  chicken eggs by
chorioallontoic sac route.  The eggs were incubated at
37oC for 3 days. Allantoic fluid (AF) was collected and
tested for the presence of a hemagglutinating virus by a

Introduction
Influenza A  virus is  a member of the family
Orthomyxoviridae which can infect swine, horses and
birds as well as human (Lee, et al. 2001).). AI viruses are
classified into subtypes on the basis of two surface
antigens haemagglutinin (H) and neuraminidase (N),
which are important in protective immunity and show
great variations. There are 15 different HA subtype in
combination with 9 different NA subtype have been
identified circulating in bird population.  Migratory
waterfowl, most notably wild duck have proved to be the
natural reservoir for this disease  (Webster et al. 1997).
Based on the severity of the illness  caused by  AIVs,
they also can be classified into Low Pathogenic (LPAI)
and Highly pathogenic avian influenza (HPAI). Most of
the  LPAI viruses subtypes cause no clinical signs in
infected birds. It has been proven that HPAI virus can
mutate under field conditions from  LPAI viruses
(Berinstein, A. et al. 2002). It therefore seems logical
that HPAI viruses and their LPAI progenitors must be
controlled when they are introduced into domestic poultry
populations. H5 and H7 are known HPAI subtypes which
cause rapidly spreading fatal disease in avian species as
well as in human.  HPAI infection in poultry not only
cause direct losses and trade restrictions for the affected
country but it also can caused human pandemics. To date,
worldwide outbreaks of the HPAI have been  caused by
influenza viruses of subtypes  H5 and H7 resulting in the
depopulation of millions of animals (WHO fact sheet N o

277. 2004). This outbreak is  unprecedented and led to
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standard procedure.  The infected AF was passage for a
second time.

Virus Identification
HI test was used to identify  HA positive viruses in AF
using specific antisera for Newcastle disease , Adenovirus
and subtype specific antisera for AI (H3, H5, H7 and H9).
Direct detection of influenza virus type A antigens from
infected AF were also performed using Directigen ™Flu
A kit (BD, USA) according to the manufacture instruction.

Polymerase Chain Reaction
The viral RNA was extracted from  suspension of  cloaca
swabs and first passage (P 1) infected AF by using TRI
Reagent ® LS (Molecular Research Centre, INC) as
described by the  manufacturer. Two published universal
primer based on matrix and HA gene were used to amplify
1016bp of matrix gene of  all 15 AIV subtypes and 600
bp of HA gene of  H5, H6 and H9 subtype only (WHO
manual). For subtype differentiation, a specific primers
for each subtype (H5, H6 and H9) (WHO manual)
including H7 subtype (Munch.., et al. 2001) was used to
amplify 591 bp, 336bp and 808 bp of HA gene of each
subtype respectively.  cDNA was synthesied using an
oligonucleotide primer (Uni 12) with a sequence identical
to the 5’ end of the HA gene as described in WHO manual.
The cDNA was then amplified in 50 ml volume using
iQ™ SYBR® Green Supermix (Bio Rad) as
recommended by  the manufacturer.  The mixtures were
subjected to a PCR amplification protocol of  95o C
denaturation for 3  min and followed by 40 cycles of  1
min at 95oC,  45 sec at 50oC ,and  45 sec at 72oC in Bio-
Rad iCycler iQ System. Melting –curve analysis was
performed immediately after the amplification protocol
under the following condition: 1 min denaturation at 95oC,
1 min  at 55oC, 80 cycles of 0.5oC increment (10 sec each).
This method involves detection of the binding of a
fluorescent dye (SYBR Green I) to DNA which permitted
the monitoring of  PCR reactions in real time during the
PCR.  The real time PCR products were confirmed by
agarose gel electrophoresis.

Results
On the first blind passage, haemagglutinating (HA)
viruses were detected from the allantoic fluid at 3-days
post inoculation (pi) without killing the embryo. However
this isolate caused embryonic egg death after  the second
passage and was negative in the haemagglutination
inhibition (HI) test using specific antisera for Newcastle
disease, Adenovirus and subtype specific antisera for AI
(H3, H5, H7 and H9).  Meanwhile, direct detection of
influenza virus type A using  Directigen ™Flu A kit  (BD,
USA) of infected AF was positive for AIV. Furthermore,
real time PCR using matrix and HA specific gene primer
also showed amplified product only from infected AF
but not from cloaca swabs suspension with one major

melting peak  at 88.0oC and 84oC respectively . Real time
PCR  with specific primers for each subtype (H5, H6 and
H9 ) including H7 did not show any amplified product
for H5, H7 and H9 but these isolates were determined to
be H6 subtype by specific primer with one major melting
peak at 83oC.  The agarose gel electrophoresis showed a
product size of 1016 bp, 600bp and 336bp for matrix,
HA and subtypes specific primers respectively.

Discussion
It is essential to conduct laboratory tests according to
International Standards (OIE/WHO) for accurate and
rapid detection of AIVs (HPAI) in order to prevent and
stop the outbreaks. The zoonotic nature of all AIVs
subtypes pose major challenges for the diagnosis and
identification of AIV in human and birds. Since, the
conventional methods (eg. VI) are usually slow,
cumbersome, and depend on the viability of the virus in
the sample, many  molecular based technique, which is
reduced handling of potentially infectious material as the
virus is in activated during RNA extraction have been
developed (Spackman, et al. 2003). RRT-PCR  was
chosen as an alternative method of AIV detection because
it offer advantages over conventional RT-PCR.  The
advantages of  RRT-PCR include speed, sensitive and
reduced carry-over  contamination as no postamplification
sample handling is necessary (Mackay, et al. 2002).
Although RRT- PCR is rapid, sensitive, and specifc
method when compared to VI, it must be taken into
account that the methods measure different things.  VI
detects viable virus, whereas RRT- PCR detect intact viral
RNA. Thus a RRT-PCR using universal and subtype
specific primer provides a rapid, sensitive and specific
detection and identification system for confirmation of
AIV from infected AF or direct specimen. However, this
report shows that RRT-PCR was failed  to detect  AIV
from direct cloaca swab suspension compared to VI.  This
difference  could be due to low  concentration of   virus
or low efficacy of RNA extraction. Furthermore RRT-
PCR  and HI test did not yielded similar results thus
suggesting that specific antisera is required to confirm
the identity of the isolate. The result of HI test using
specific antisera for Newcastle disease, Adenovirus and
subtype specific antisera for AI (H3, H5, H7 and H9)
were negative for these three viruses even though the HA
test showed the presence of hemagglutinating viruses in
infected AF.  However this isolate was determined to be
AIV by direct detection of influenza virus type A antigens
from infected AF using Directigen Flu A kit.  This result
was further confirmed by real time PCR using matrix
gene and HA specific primers which produced amplified
product with one major melting peak  at 88.0oC and 84oC
respectively.  This  matrix positive  isolates  were negative
with H5, H7, H9  subtype specific primer set, however it
was confirmed to be positive with the H6 subtype specific
primer set with one major melting peak at 83oC.  The
specificity of real time PCR reaction was confirmed by
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melting curve analysis. The melt curve result revealed
one major peak at melting temperature  ( Tm )  of  88oC ,
84oC  and 83oC for matrix and HA gene and H6 specific
primer respectively, indicates that the specific product
has been amplified.   Agarose gel electrophorsis also
showed an expected band of 1016 bp, 600bp, 336 bp for
matrix, HA gene and H6 subtype specific primer set
respectively, thus increasing confidence in the real time
PCR results.  Therefore this isolate was  identified as H6
AIV subtype.  However this isolate will be sent to AAHL,
Geelong for further confirmation
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Abstract
Sixteen avian influenza viruses isolated from outbreaks in different parts of Iran with various mortality rate
during1988-2001 were used for pathogenicity, Hemagglutinin (HA) gene variation and phylogenetic analysis.
Based on the results none of the isolates fulfilled the OIE definitions for highly pathogenic virus. Phylogenetic
analysis of all viruses used in this study placed them on 3 distinct groups of which 2 for Iranian and 1 for
referenced viruses isolated from neighboring countries. Data also revealed that the circulating viruses in
neighboring provinces have remained with less mutation for about 2 years.

Introduction
Avian influenza (AI) viruses belong to the influenza virus
A genus of the orthomyxoviridae family and are negative–
stranded, segmented RNA viruses. Among the viral
proteins, two of these, hemagglutinin(HA) and
neuraminidase (NA) project through the viral envelop and
are available for interaction with cellular molecules
(Hughes et al, 2001). To date 15 H subtypes (H1-H15)
and nine N subtypes (N1-N9) have been recognized.
Influenza A viruses are divided into two extremes of
virulence for chickens, highly pathogenic avian influenza
(HPAI) isolates cause rapid mortality up to 100% and
other viruses may cause mild respiratory disease with low
mortality (Naeem et al, 1999). Molecular-based studies
revealed that all HPAI viruses have multiple basic amino
acids at this area causing systemic infection while non
HPAI viruses have only a pair of basic amino acid leading
to restricted infection (Hongqi et al, 2003). In this study
we compare 16 AI isolates from the first avian influenza
outbreak in Iran conventionally in SPF chicken and on
molecular- based of HA gene.

Materials and Methods

Virus
16 AI viruses isolated from different parts of Iran during
1998-2001 were used after 1 passage in SPF embryonated
eggs (Lohmann, Germany).

SPF Chickens
4-6 wk-old SPF chickens were used to perform
experimental infection by inoculating 200ul of 1/10
dilution of activated virus intravenously.

Viral RNA and RT-PCR
Viral RNA was extracted using Tripure kit (Roche,
Germany). M-MULV for cDNA synthesis and Primers
HU1 and HU2 (sequence are available on request) were

used to amplify 460 bp of the HA gene containing
cleavage site.

Sequence and Phylogenetic Analysis
All sequence data were identified by Blast search in NCBI
database registered with AI isolates in GeneBank. The
BioEdit software was used for initial alignment,
translation and phylogenetic tree construction.

Results

Pathogenesis Experiments
Clinically, only depression, ruffled feather and diarrhea
were observed on 3rd day post inoculation. No mortality
was recorded during the experiment for each isolate.

PCR Amplification and Genetic Analysis
A 460 bp segment of HA gene was amplified for all AI
virus isolates. The nucleotide sequences was 450
nucleotide long ended to cleavage site. Using BioEdit
software the nucleotide sequence was translated to 150
amino acids. Some nucleotide substitutions among the
local AI isolates were observed resulted in 18 amino acids
changes. The amino acid motif R-S-S-R of all local AI
isolates was similar to that of most non HPAI
viruses(Figure 1). The phylogenetic tree was constructed
based on clustal method resulted in forming 3 groups of
which 2 were for local AI isolates and 1 for referenced
isolates. Among the referenced AI viruses, the isolates
from Pakistan and Saudi Arabia (published data on
Genbank) showed closer relationships to local isolates
but were in separate group (Figure 2).
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A/IR08/01   ........N................................Q...............................L...............K
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A/IR610/98  G...........................................V..............

Figure 1: Amino acid comparison amongst Iranian avian influenza H9N2 viruses. The cleavage site area is underlined
.

Discussion
After the first outbreak of avian influenza in Iran in late
1997 various mortality rates (0-30%) have been reported.
The poultry industry in Pakistan (Eastern neighboring
country to Iran) had experienced the severe H7N3
outbreak influenza in 1995 (Naeem et al, 1999). With
regard to above, it was necessary to determine the
pathogenicity and any genomic variation of local
influenza of viruses. In pathogenicity tests none of the
local AI isolates could fulfill the OIE/EU criteria for HPAI
viruses. In molecular-based tests, the amino acid motif at
cleavage site reflected a non HPAI virus feature of all
local AI isolates. On the other hand, the presence of serine
amino acid has made it a fragile motif because only 1
nucleotide substitution  (C to A or G) is enough to convert
this motif to a virulent sequence (Hongqi et al, 2003).
Placing the local H9N2 viruses in 2 groups indicated that
viruses in each group have been in circulation and

accumulatively point mutations after about 2 years
resulted in forming second group for local AI isolates.
Further molecular-based studies are needed to be done
on more genome segments to find more precise
relationship and possibly common source among the local
and neighboring country H9N2 isolates. The genomic data
of Iranian AI viruses were deposited in Genbank with
accession no:AY345925-40.
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Abstract
The recent haemorrhagic septicaemia outbreak in Perak killed 204 buffaloes and four cattle within 2 weeks.
Epidemiological investigation was performed during the outbreak where clinical samples were collected, farmers
were interviewed and the field was visited.  The purpose of the outbreak investigation was to study the
epidemiology of the outbreak, identify the risk factors, and determine the incidence of the disease. Laboratory
findings and the possible risk factors associated with HS was described. Pasteurella multocida B:2 was isolated
from samples taken from post-mortem samples of dead animals and other animals from the affected herd.
Antibody titer using indirect ELISA was very low. The outbreak occurred at the end of the dry season and at the
beginning of the monsoon. From the investigation, it was found that a few of the farmers from the affected herd
have never vaccinated their animals against HS. Buffaloes that died in the communal pond in the grazing area
may have played a major role in the rapid spread of the disease.

Keywords: Haemorrhagic Septicaemia (HS), Outbreak, Vaccination, Pasteurella multocida B:2, Epidemiology,

from dead animals. Rapid slide agglutination test was
performed as described by OIE, 2000. The immune status
of the affected animal was analysed using the indirect
ELISA as described by Klaassen et al. 1985.
Climatological data were obtained from Meteorological
Center, Malaysia. Information concerning the outbreak
was also collected from the DVS personnel.

Results
In the HS outbreak in Banir, a total of 200 buffaloes and
four cattle were found dead by the farmers between 29th

September and 10th October 2003. In the outbreak in
Bidor, only four buffaloes were affected. No other HS
fatalities were reported after 16th October 2003. Based
on the data collected, an epidemic curve was plotted
(Figure 1).

Pasteurella multocida B:2 was isolated, however indirect
ELISA revealed that the affected animals generally have
very low titer of HS antibody. Figure 2 shows the
tabulation of rainfall in September and October 2003. The
outbreak occurred right after the dry period and at the
beginning of the rainy season. Out of total 594 buffaloes
and 56 cattle in all affected herds, 204 buffaloes and 4
cattle died of HS. Therefore, the incidence rate in buffalo
and cattle was 34.34% and 7% respectively. The mortality
between the herds varied significantly. The highest
individual herd incidence rate was 72.5% and lowest
incidence rate was 0.8%.

Discussion
The HS outbreak in Perak was the largest and the most
explosive reported in Malaysia within the last decade
(1993-2003). In this outbreak, even though the cattle and
buffalo share the same grazing area, the mortality reported

Introduction
Haemorrhagic septicaemia (HS) is an economically
important disease of cattle and buffalo. The disease is
included in the List B disease of Office International-
des-epizooties (OIE) and is the number one killer of large
ruminants in Malaysia. HS is an acute, septicaemic and
fatal disease caused by Pasteurella multocida B:2 (Bain
et al. 1982; OIE, 2000). It causes high mortality,
particularly in herds that are under poor management and
that are not vaccinated on the routine prophylactic basis.
The sporadic outbreaks of HS have been observed
particularly in a high buffalo population farms that
practices free range system. These farms are usually
located at the border or adjacent to HS endemic zones
(Joseph, 1979, Saharee A.A, 1992).  In the past decade,
HS outbreaks were recorded to be the highest in Perak
compared to the other states (DVS, 2003). The objective
of the outbreak investigation was to study the disease
epidemiology, possible risk factors, and determine the
incidence rate.

Material and Methods

Outbreak Investigation
The HS outbreak occurred between 29th September to 10th

October 2003 in a town called Banir.  On the 16th October
2003 a farmer reported another outbreak in Bidor, which
is 22 km away from Banir, Perak. The Faculty of
Veterinary Medicine, UPM was alerted about the outbreak
on the 31st September 2003. The investigation began on
the 1st October 2003. Villagers and owners of affected
herds were interviewed and the outbreak sites were visited
by the research team. Blood serum and nasal swabs were
collected from live animals and heart blood was collected
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in buffalo was significantly higher compared to cattle
(34.34% and 7% respectively). This finding agrees with
previous literature that noted buffalo to be more
susceptible to HS than cattle (De Alwis, 1982). The
seasonal occurrence was consistent with the observation
of previous reported outbreaks in Sri Lanka and Malaysia
(De Alwis and Vipulasiri, 1980; Saharee and
Chandrasekaran, 1986). Affected live and dead animals
have very low level of antibody titer. Since immune status
of the herd is influenced either by the naturally acquired
immunity or vaccination (De Alwis, 1999), we believed
that the affected herd was completely naive of the
organism, therefore were fully susceptible to the disease
and succumbed to the infection before the immune system
responded by antibody production. Our supposition
correlates with the report by a few farmers whose herd
has never been vaccinated.

The introduction of the agent could have occurred from
the introduction of apparently healthy animals in the
adjacent farm. A few weeks before the outbreak, a group
of animals from a HS endemic region was introduced
into the herd via illegal means. The combination of several
factors could have contributed in the outbreak; this
includes the immune status of the herd and the presence
of stressor such as seasonal variation. A few of the
carcasses were found in the pond where the animals
wallow and drink water. Therefore, removal of the
carcasses was very difficult. We speculated that this could

be one of the important spreading methods of the
organism. Pasteurella multocida has been reported to
survive longer in watery environment (Bain et al., 1982).
Free range system allows rapid spreading of the pathogen
to other animals as all animals have access to the
communal ponds.  The spread of disease to Bidor was
difficult to explain, as there was no history of new animal
introduction. It was speculated that the spread of agent
could have happened through mechanical means i.e. the
feed material purchased from Banir where the initial
outbreak occurred, or through human means.

Based on the recommended control measures on a less
extensive management system, a few of the control
measures recommended are the disposal of carcasses by
deep burial, the isolation of affected animals, and
movement restriction within the farms. Daily recording
of rectal temperature of the all healthy animals could be
taken as precautionary measures. It is also recommended
that animals adjacent to the affected herd to be vaccinated
against the disease even at the face of an outbreak (De
Alwis, 1999).

Acknowledgements
The authors would like to thank Dr Shankar, staff from
bacteriology lab and State Veterinary Department, Perak
particularly Mr Leiw and his team from Tapah for their
kind assistance during the outbreak. The authors are also
grateful to DVS and Meteorological Center, Malaysia for

Figure 1: Distribution of cases in relation to days during the HS
outbreak from 29th September to 16th October 2003

Figure 2: The HS outbreak occurrence in Perak in relation
to the weekly rainfall between Sept-Oct 2003



265

data and information. The project is partly sponsored by
International Foundation for Science (No. 3/3300-1) and
Top Down Project (No 01-02-04-007 BTK/ER/025).

References
1. Bain, R.V.S., De Alwis., Carter, G.R. and Gupta, B.K. 1982.

Haemorrhagic septicaemia. FAO Animal production and
Health paper, No 33. FAO Rome.

2. De Alwis, 1981. Mortality among cattle and buffaloes in
Sri Lanka due to haemorrhagic septicaemia. Tropical
animal health production. 13: 195:202.

3. De Alwis, 1999. Haemorrhagic septicaemia. ACIAR
Monograph No. 57.

4. De Alwis and Vipulasiri, A.A., 1980. An epizootiological
study of haemorrhagic septicaemia in buffaloes and Cattle
in Sri Lanka. Ceylon Veterinary Journal. 28: 24-35.

5. Department of Veterinary Services, 2000. Ministry of
Agriculture Malaysia.

6. Joseph, P.G. 1979. Haemorrhagic septicaemia in Peninsular
Malaysia. Kajang Vet.11:65-79.

7. Klaassen, J.M. Bernard, B.L. and Di Giacomo, R.F. 1985.
Enzyme-linked immunosorbent assay for immunoglobin
G antibody to Pasteurella multocida in rabbit. Journal of
Clinical Microbiology.21: 617-621.

8. Meteorological center, climatological division.  2003.
Malaysia.

9. OIE publication, 2000. Manual of Standard Diagnostic test
and Vaccine. Haemorrhagic Septicaemia. Chapter 2.3.12:
1-20.

10. Saharee A.A., 1992. Epidemiology and Pathogenesis of
haemorrhagic septicaemia in Peninsular Malaysia. PhD
theses. Faculty of Veterinary Medicine, Universiti of Putra
Malaysa

11. Saharee AA and S. Chandrasekaran. 1986. Haemorrhagic
septicaemia in cattle and buffaloes in Malaysia. Livestock
production and diseases. Proc. 5th conf. Inst. Trop. Vet.
Med. Kuala Lumpur Malaysia.



266
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Abstract
Helminthiasis is common when the pasture where the animals graze is heavily contaminated with infective
larvae.  A trial was conducted in a government dairy goat farm, Infoternak, Sg.Siput, to assess the viability
of using zero grazing (cut and carry) as a method of helminth control.   The farm has a history of severe
helminthiasis as well as anthelmintic resistance to all drug groups.  As such worm control with drugs or
rotational grazing was not feasible.  The goats were penned in groups and fed cut grass from paddocks
which were not grazed by animals.  Concentrates and ad lib water was provided in the pens. The goats are
milked daily in a nearby shed and walk through a small patch of grass. Thirty – three adult Saanen and its
crosses were monitored for a period of six months whereby faecal egg counts were taken twice a month.
The animals were treated with benzimidazole at the beginning of the trial.  Mean faecal egg counts were
low after treatment (38 epg) and after six months the faecal egg count dropped by 90% (5 epg).  This
shows that zero grazing is a viable option to be adopted in farms experiencing heavy worm burdens due
to pick up from infected pastures provided the grass is cut from ungrazed areas.  This method could be
used when other options cannot be practically applied.

Keywords: Helminth control, small ruminants, zero grazing.

Materials and Methods
This trial was conducted in a dairy goat farm, Infoternak,
Sg. Siput Perak which has Saanen and Anglo Nubian
crosses for milk production.  The farm has been tested
for faecal egg count reduction test and found to be having
resistance to all four major anthelmintic groups making
it necessary to resort to other methods of worm control.
Medicated urea molasses blocks have been used
previously, the nutrition has been improved by feeding
concentrates and RRG has been employed but not
effective due to shortage of pasture space.  The whole
farm then practiced zero grazing whereby the grass is cut
and brought to the pens where animals are housed daily.
The grass is planted around the farm and is not grazed by
any other animals.  Thirty-three penned animals were
monitored for a period of six months whereby faecal egg
counts were taken twice a month.  The animals were
treated with benzimidazole at the beginning of the trial
to clear them of resident worms as much as possible, even
though the drug was not fully effective.

Results
The mean faecal egg counts was low after treatment ( 38
epg) and after 6 months the mean egg count dropped by
90% (5epg) as the animals were not exposed to infection.
This shows that the zero grazing approach can be used in
heavily infected farms as an alternative worm control
option in situations where suitable grazing cannot be
practised.

Introduction
Gastrointestinal helminths are a major cause of mortality
and morbidity in small ruminants.  Within the three
farming systems for small ruminants in Malaysia, namely
the institutional farms, the plantation and the smallholder
farming operations, animals are exposed to the same
disease challenges. Gastrointestinal nematode infections,
primarily due to H. contortus, are the major causes of
death in all age classes of sheep and goats, especially in
poorly managed farms. Zamri Saad et al. (1994),
established that even in mild haemonchosis (2500 ± 151
adult worms) in goats appeared to cause sufficient stress
to induce immunosuppression, which in turn allowed the
development of the experimentally induced pneumonic
pasteurellosis.  One of the most common methods of
worm control employed in institutional farms is the rapid
rotational grazing (RRG) system to reduce pasture
infective larva contamination.  However, this system
needs to be practised with great care where animals are
grazed for only 3-4 days on a paddock and moved out
before the infective larvae emerge to auto infect the
animals. The infected paddock is spelled for at least 30
days to get rid of at least 80% of the infective larvae.
With a shortage of pasture and paddocks, and if the RRG
system is not practiced as stipulated, there can be a great
accumulation of  larvae on pasture creating severe
infections in animals. This trial was conducted to evaluate
the use of zero grazing (cut and carry) in a farm with
severe anthelmintic resistance (where anthelmintics
cannot be used) and the RRG is not viable due to high
stocking rate and insufficient paddocks for rotation.
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Discussion
In general, immediate approach to worm control in
farms with severe anthelmintic resistance is:

• A substantial reduction in the stock numbers on all
farms. This will provide more ease and flexibility to
undertake the other measures.

• Attempt to remove resident worm infections in all
stock by using  the organo-phosphate anthelmintics
(napthalophos), or phenothiazine. This drug now
plays an important role in the management of
multiple, high level resistance in nematode parasites
of sheep in Australia (Dobson et al. 2001)

• As a means of breaking the major infection cycle,
prevent all pasture grazing for 2 months by
implementing cut-and- carry for shed feeding of all
animals during this period. The pastures selected for
cutting should be from a location that has been
ungrazed (thus uncontaminated) by small ruminants
for the last 2 months. Ecological studies in the wet
tropics have shown that survival of the free-living
stages of H. contortus is very short, with the majority
of infective larvae disappearing from pasture within
4-6 weeks (Banks et al. 1990; Sani &
Chandrawathani, 1996).

Short-term
• Implement and strictly adhere to the short-term

rotational grazing strategy, as developed for parasite
control in small ruminants in the wet tropics (Barger
et al. 1994; Sani & Chandrawathani 1996), and
shown to work effectively. This requires the
subdivision of available pastures into small plots.
Animals are then moved around these pastures in
quick succession (3-4 days grazing only on each
plot), returning to their original plot after
approximately 30 days.

• Monitor faecal egg counts on a regular (initially every
4-6 weeks) basis in a sentinel group of young sheep.
This should be coupled with the use of the
FAMACHA procedure.

• Introduce molasses/mineral feed blocks to improve
the general nutrition of the animals. Trial the use of
medicated (fenbendazole) blocks for one grazing
cycle (4 weeks) every 6 months. Previous work has
shown that by using a benzimidazole anthelmintic
to which resistance has developed, from non-

persistent (oral drench) to persistent (daily
administration in a feed block) use, can restore
anthelmintic efficiency (Knox, 1996).

• Implement biological control with the micro-fungus
D. flagrans, in addition to rotational grazing. This
has been shown to be a useful adjunct to worm
control of sheep and goat parasites.

Long-term
• Attempt to change the genotype of the animals,

particularly sheep with replacement stock (Barbados
Black Belly).  These animals not only are adapted to
thrive in the humid tropics, they also have a high
degree of innate resistance to H. contortus.
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Establishment of PCR for the Rapid Diagnosis of Strangles and Use of the
Technique in an Investigation of Abscesses in Horses
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Abstract
This study describes the application of Polymerase Chain Reaction (PCR) technique for the detection of
Streptococcus equi  subspecies equi in nasal and abscess swabs from horses in a local stud farm and a quarantine
station. Eighty one and thirty seven samples were submitted from the stud farm and the quarantine station
respectively. Samples were cultured for Streptococcus equi (S. equi and S. zooepidemicus and other bacteria)
and tested by PCR for evidence of S equi M-gene (SeM). A set of published primer identified as SeM 6 and
SeM 7 with an expected amplified product of 679 bp were used in this investigation. These primers will not
detect other Streptococcus sps for example Strep. equi subsp. zooepidemicus (S. zooepidemicus) and others. A
reference culture of Streptococcus equi subspecies equi obtained from the Equine Research Institute, Japan was
used as a positive control. All the  swab samples were found to be negative to Streptococcus equi  subspecies
equi from both methods, PCR and conventional isolation method.

Keywords : Streptococcus equi  subspecies equi, Strangles, Polymerase Chain Reaction (PCR),
SeM gene, horse

subspecies equi in nasal and abscess swabs from  a local
stud farm and a quarantine station.

Materials and Methods
Seventy nine nasal swabs and two abscess swabs were
collected from a local stud farm, where some of the horses
have shown swollen and abscesses of submandibular
glands. Thirty seven nasal swabs were submitted from a
quarantine station. All the swabs were cultured into Luria
Bertani (LB) broth. The samples were incubated at 18 to
24 hours, aerobically at 37oC.

DNA extraction was carried out from the LB broth using
boil-extraction technique. Reference culture of
Streptococcus equi subspecies equi obtained from the
Equine Research Institute, Japan was used as a positive
control. After that, PCR mixtures was prepared. The
condition for PCR was as below:

92oC for 2 minutes,  92oC for 1 minutes, 58oC for 1
minutes, 72oC for 1 minutes, repeated  for 30 cycles  and
prolonged or extended for another 72oC for 5 minutes.  A
set of published primer, SeM 6 and SeM 7 were used to
amplify the gene of interest. Agarose gel electrophoresis
was then conducted to separate the expected fragment of
679 bp. The gels were stained with ethidium bromide
and viewed under UV light.

Introduction
Strangles is a contagious, worldwide disease of the upper
respiratory tract of  horses. It is caused by an obligate
pathogen, species specific, Streptococcus equi subspecies
equi. Horse with strangles will develop fever and shows
swelling and abscesses of lymph nodes of the head. It
can cause high morbidity and low mortality of infected
horses.

Detection of this pathogen is currently conducted using
conventional isolation and identification methods and a
minimum of three days is required to obtain a result.
Sometimes, conventional method  cannot isolate
Streptococcus equi subspecies equi due to several reason
such as small number of organism of interest  presence
in the sample and overgrowth by other contaminants.

Application of Polymerase Chain Reaction (PCR ) has
enable rapid detection for the presence of Streptococcus
equi subspecies equi compared to the conventional
method. It is also able to detect the DNA of the organism
even if present in low number in the sample. The use of
SeM 6 and SeM 7 as primers in the PCR, has provided
specificity in the test where it detect SeM-gene, the
protective, type-specific M-like protein unique to S.equi.
Generally, the M-protein gene fragment in Streptococcus
equi subspecies equi has been reported  to increase
resistance to phagocytosis by neutrophils in the presence
of fibrinogen (Chanter et al. 2000). This study describes
the application of PCR to detect Streptococcus equi
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Results and Discussion
Three different agarose gels were used to separate all  the
PCR product. Every gel was run with positive and
negative control. The agarose gel showed no fragment of
679 bp being amplified from all  the samples tested. The
result indicated that no DNA of Streptococcus equi
subspecies equi were detected from all the nasal and
abscess swabs from the stud farm and quarantine station.

Result showed that eighty one and thirty seven samples
from the stud farm and the quarantine station respectively
have no evidence of Streptococcus equi subspecies equi.
There were no Streptococcus equi subspecies equi isolated
from all the swab samples. However, Streptococcus equi
subspecies zooepidemicus,  Staphylococcus epidermidis
and Staphylococcus aureus were isolated. These
organisms usually act as opportunist, mucosal commensal
in horse and normal contaminant.

Rapid identification of the causative agent from horse
with fever, swollen and abscess of the submandibular
gland is important in the case of strangles. The PCR
technique however has become a very effective tools in
strangles diagnosis as it yields rapid results and is sensitive
where it can detect the organisms even at low number.
The PCR using the primer SeM 6 and SeM 7 is very
specific for Streptococcus equi subspecies equi only and
using this technique would enable effective control
measures to be taken immediately to prevent the spread
of strangles infection.
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 Field Trial Evaluation of Kolbin RC (Rotavirus, Coronavirus/Escherichia coli)
Vaccine for Prevention of Neonatal Calf Diarrhea in Dairy Herd
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Abstract
In this study, the efficacy of a combination rotavirus, coronavirus/Escherichia coli vaccine (Kolibin RC) in a
dairy herd of Mashhad suburb was evaluated.  Thirty pregnant cows were selected and randomly sub-divided
in two groups.  Cows in one group (15 head in total) were vaccinated 6 weeks before calving and again 3 weeks
later (no significant adverse reaction were noticed), cows in the other group (15 head in total ) were left as
unvaccinated controls.  After calving, colostrum was collected from each cow and stored at 4°C separately until
used for feeding calves.  The quality of colostrum was assessed by use of colostrumeter which measured
specific gravity.  Blood samples were taken from jugular vein at 48 hours and weekly intervals for measuring
hematology indices and serum total protein, albumin and serum protein electrophoresis.  At each time, weight,
length, heart girth and height of calves were measured.  Also disease occurrence and weight gain were recorded
for the one month of life.  The results were analysed with statistic package SPSS 9 (t-test).  P<0.05 was considered
as significant.  There were no significant differences between groups for hematology indices, total protein,
serum protein electrophoresis concentration, disease occurrence and  performance records. These results indicated
that vaccination (Kolibin RC vaccine (of the dams during pregnancy were not helpful in reducing the incidence
of neonatal diarrhea in new born calves in this herd.

Keywords:  Rotavirus, coronavirus, Escherichia coli vaccine, colostrum, neonatal calf diarrhea

Introduction
Neonatal calf diarrhea is one of the most devastating
diseases of the dairy industry with an estimated incidence
as high as 10 to 15% and morbidity approaching 100%
in severely affected herds(1). Affected calves develop
severe diarrhea, leading to dehydration, electrolyte
imbalance, and acidosis.  Death, impaired performance,
retarded growth, and the added time and expense of
treating sick animals all contribute to economic losses.
Infectious causes of calf scours include enteric strains of
rotavirus and coronavirus, Escherchia coli, salmonella,
strains of clostridia, coccidia and cryptosporidia. Non-
infectious causes include environmental conditions (wet,
drafty quarters, dirty pens, stress) and nutritional factors
(over-feeding, poor quality milk replacer)(3,5).  The
disease can best be managed through a comprehensive
control program that incorporates measures for
minimizing environmental stress, optimizing nutrition,
and protecting against agents throught vaccination.
Vaccination of the dam during pregnancy so that she will
develop and transfer maternal antibodies in her colostrum
and milk is regarded as the most efficient means of
protecting  the newborn calf(2,4,6,7).  In the present study,
we conducted a field trial of a maternal combination
vaccine which was available in Europe (Kolibin RC) and
evaluated the efficacy for prevention of neonatal calf
diarrhea in a dairy herd of Mashhad suburb.

Material and Methods
The study was conducted with 30 pregnant Holstein cows
in a dairy herd of Mashhad suburb, capital city of
Khorasan province which is situated north-east of Iran.

Thirty (30) pregnant cows were selected and randomly
subdivided  in two groups.  Cows in one group (15 head
in total) were vaccinated 6 weeks before calving and again
3 weeks later (no significant adverse reaction were
noticed), whereas cows in the other group (15 head in
total) were left as unvaccinated controls(10).  After
calving, colostrum was collected from each cow and
stored at 4°C separately until used for feeding calves.
The quality of colostrum  was assessed by means of a
colostrumeter which measured specific gravity(9). Blood
samples were taken from the jugular vein at 48 hours and
weekly intervals for measuring hematology indices and
serum total protein, albumin and serum protein
electrophoresis.  At each time, weight, length, heart girth
and height of calves were measured.  Also, disease
occurrence and weight gain were recorded for the one
month of life.  The results of the present study were
analyzed by t-test using statistic package SPSS 9.
Significant association was identified when P-value of
less than 0.05 was observed.

Results
The results of measurements made are shown in Tables1,
2 and 3. There were no significant differences between
groups for hematology indices, total protein, serum
protein electrophoresis concentration, disease occurrence
and performance records.
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Table 1: Mean ± SE of hematological findings in calves

Monocyte Lymphocyte Eosinophil Neutrophil Total WBC Total protein
1000/µl  1000/µl  /µl  1000/µl  1000/_µl (gr/dl)

Age/Group Test Control Test Control Test Control Test Control Test Control Test Control

48hours 0.06 0.10 4.18 4.25 8.08 34.00 4.88 3.43 9.25 7.8 6.41 6.52
After Birth ±0.02 ±0.02 ±0.65 ±0.49 ±8.08 ±13.8 ±1.46 ±0.57 ±2.06 ±0.82 ±0.29 ±0.28
P Value 0.28 0.93 0.10 0.34 0.49 0.79
First 0.05 0.12 4.68 4.09 6.22 24.16 2.86 3.00 7.61 7.59 6.28 6.22
Week ±0.01 ±0.03 ±0.75 ±0.95 ±6.22 ±11.1 ±0.78 ±0.46 ±1.34 ±1.04 ±0.24 ±0.21
P Value 0.06 0.65 0.17 0.87 0.99 0.85
Second 0.08 0.05 4.95 4.68 5.44 6.84 2.42 2.87 7.47 7.11 5.56 5.27
Week ±0.04 ±0.02 ±0.56 ±0.96 ±5.44 ±4.81 ±0.48 ±0.59 ±0.93 ±1.02 ±0.17 ±0.27
P Value 0.50 0.83 0.85 0.59 0.80 0.38
Third 0.06 0.03 4.30 3.32 4.30 12.00 2.56 1.96 6.85 5.48 5.61 5.79
Week ±0.02 ±0.00 ±0.59 ±0.51 ±4.30 ±6.36 ±0.46 ±0.36 ±0.90 ±0.77 ±0.27 ±0.18
P Value 0.33 0.22 0.32 0.31 0.26 0.60
Fourth 0.05 0.09 4.31 4.56 15.40 8.93 2.74 2.62 7.13 7.30 5.98 5.70
Week ±0.01 ±0.02 ±0.41 ±0.89 ±7.22 ±6.15 ±0.54 ±0.46 ±0.80 ±1.17 ±0.16 ±0.19
P Value 0.80 0.80 0.50 0.86 0.90 0.27

Table 2 : Mean ± SE of serum total protein,albumin and serum protein electrophoresis level in calves

Globulin (gr/dl) A/G γ Globulin (gr/dl) β Globulin (gr/dl) α2 Globulin  (gr/dl) Albumin (gr/dl)

Age/Group Control Test Control Test Control Test Control Test Control Test Control Test

48 hours 3.62 3.63 0.81 0.81 1.92 2.09 0.92 0.82 0.75 0.71 2.78 2.81*
After Birth ±0.27 ±0.25 ±0.06 ±0.05 ±0.24 ±0.18 ±0.06 ±0.05 ±0.07 ±0.07 ±0.10 ±0.11*
P Value 0.97 0.92 0.57 0.26 0.70 0.86
First 3.19 3.19 1.03 0.95 1.61 1.71 0.83 0.85 0.64 0.62 3.09 3.02
Week ±0.21 ±0.16 ±0.08 ±0.07 ±0.20 ±0.14 ±0.03 ±0.03 ±0.03 ±0.03 ±0.13 ±0.12
P Value 0.99 0.48 0.71 0.79 0.57 0.72
Second 2.55 2.54 1.24 1.20 1.24 0.97 0.74 0.71 0.54 0.58 3.00 2.89
Week ±0.09 ±0.20 ±0.07 ±0.10 ±0.09 ±0.11 ±0.03 ±0.04 ±0.03 ±0.04 ±0.13 ±0.16
P Value 0.97 0.78 0.08 0.55 0.58 0.59
Third ±2.57 ±2.72 ±1.16 ±1.15 ±1.29 ±1.34 ±0.72 ±0.80 ±0.56 ±0.58 ±3.03 ±3.06
P Value 0.47 0.86 0.77 0.34 0.81 0.89
Fourth 2.59 2.48 1.32 1.31 1.07 1.02 0.77 0.74 0.69 0.69 3.39 3.22
Week ±0.08 ±0.11 ±0.06 ±0.05 ±0.26 ±0.29 ±0.03 ±0.02 ±0.04 ±0.04 ±0.13 ±0.10
P Value 0.42 0.94 0.65 0.57 0.98 0.35

Table 3: Mean ± SE of performance records in calves

Weight Gird heart Height Length

Age/Group Control Test Control Test Control Test Control Test

48hours 40.60±1.19 4 2.46±1.48 76.73 ±0.90 77.33 ±0.92 79.40 ±0.79 78.73 ±0.91 107.2 ±1.06 105.86 ±1.23
After Birth
P Value 0.33 0.64 0.58 0.42
Fourth Week 48.16±1.33 48.80±1.50 84.80 ±1.32 84.60±1.05 82.93±0.78 81.73 ±0.62 115.20 ±1.13 115.26*  ±1.01*
P Value 0.75 0.90 .24 0.96
Total Period 7.44 ±0.90 6.33 ±1.07 8.07 ±1.34 7.26 ±0.76 3.53 ±0.68 3.00 ±0.85 8.00 ±1.09 9.4  ±  0.97
P value 0.38 0.35 0.71 0.42

Discussion
Our results indicated that there were no significant
differences between calves from vaccinated and
unvaccinated dams with regard to for hematology indices,
total protein, serum protein electrophoresis concentration,
disease occurrence performance records. Vaccination
(KolibinRC vaccine) of the dams during pregnancy was
not helpful in the reduction the incidence of neonatal

diarrhea in newborn calves in this herd (8).  Vaccine does
not have cross protection against field pathogen perhaps
it has different serotypes.

Neonatal calf diarrhea is a complex, multifactorial disease
and prevention should be considerate globally within the
farm(3).
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 Haemorrhagic Septicaemia Vaccine:  Removing the
Post-Vaccinal Shock Reaction in Cattle and Buffalo
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Abstract
There were some reports of anaphylactic reactions occurrence in cattle and buffaloes following haemorrhagic
septicaemia vaccination in different parts of Iran.  The free endotoxin is known as the main anaphylactic agent
in other Gram negative bacterial vaccines. This allergic substance is a component of the liquid phase of the
vaccine. A dense culture of bovine Pasteurella multocida type B:2 was prepared in tryptose phosphate broth
supplemented by yeast extract. The bacterial cell was separated by centrifugation or alum gel precipitation. The
liquid phase of the culture was substituted by sterile normal saline solution to make a bacterial suspension with
3x 109 CFU/ml of P.multocida.. The safety trials conducted in mice, rabbit, guinea pig, cattle and buffalo. The
shock reaction did not occur either in laboratory or farm animals (1994 cattle and buffaloes) which were tested
in both controlled and field conditions.

Keywords: Haemorrhagic septicaemia, Psteurella multocida, Vaccine, Shock reaction

Separation of Whole Cell by Centrifugation
and Alum Precipitation
The whole cell of P.multocida was separated by
centrifugation and alum precipitation methods. The
bacterial suspension was centrifuged in 5000 rpm for 20
minutes. The supernatant was discarded and the pellet
was dissolved in a proper volume of 0.9% sodium chloride
solution to make a concentration of 3 x 109 CFU/ ml
P.multocida. The bacterial population was estimated by
and measuring it’s absorbance with wave length of 540
nm with spectrophotometer. A solution of 10% aluminum
hydroxide gel was added to the bacterial suspension and
mixed well. The prepared vaccine labeled as Centrifuged
Aluminum Hydroxide Adjuvanted Vaccine and kept at
4°C until use.

For preparation of Modified Alum Precipitated Vaccine,
P. multocida (whole cell) was precipitated by adding a
10% alum solution to the 6-hours incubated dense culture.
The suspension left overnight at room temperature for
alum precipitation of bacterial cells. After discarding the
supernatant, the volume was adjusted to have a 3x 109

CFU/ml P. multocida by sterile normal saline. The
prepared vaccine was kept at 4°C until use.

Safety Trials in Laboratory Animals
For the safety test of vaccines, healthy mice, rabbits and
guinea pigs were injected. Mice received 0.5 ml of the
vaccines IP. The guinea pigs and rabbits were inoculated
SC with 2 and 3 ml of the vaccines respectively.

Safety Trials in Field Animals
When the sterility and safety tests in cultures and
laboratory animals were found satisfactory, 10 cattle in

Introduction
In all countries where HS occurs, vaccination as a
deliberate attempt to protect animals against diseases is
adopted. Several types of vaccines are used. These include
a plain bacterin whole cell suspension in formalinized
saline, alum precipitated and aluminum hydroxide gel
vaccines, oil adjuvant vaccine, multiple emulsion vaccine
and live vaccines (Verma and Jaiswal, 1998). For
prevention of the HS an aluminum hydroxide gel adjuvant
killed vaccine is currently used in Iran. The vaccine is
prepared from a local isolate serotype B:2 P.multocida in
fermentor by Razi Vaccine and Serum Research Institute
(RVSRI). Although the potency of the vaccine has been
claimed as satisfactory by the producer, the adverse
reaction of post vaccination shock is considerably high
(>12% of vaccinated animal population) (Vesal and
Maleki, 2000, Moazeni Jula, 2001). As it was shown in
other researches that free endotoxin (FE) is the main
anaphylactic agent in such kind of vaccine (Bain, 1963.,
Wray and Thomlinson, 1972a., Morrison and Rayan,
1987), the main objects of the present study were: 1) to
separate the pasteurella cell from broth media (liquid
phase) in P.multocida culture by precipitation and
centrifugation, and 2) to evaluate the safety of new
improved vaccines in laboratory and field animals.

Materials and Methods

Preparation of Dense Culture
The P.multocida serotype B:2, isolated from previous
outbreaks of haemorrhagic septicaemia in Iran was used
for production of dense culture.
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Razi Institute animal barn were injected with 5-10 ml of
each vaccine. This amount was 2-3 times more than
vaccine dose in cattle. Also the safety test of the vaccines
was carried out in greater population in the field
conditions. A total of 1974 cattle, calves, buffaloes and
buffalo calves were injected subcutaneous with usual
vaccine dose. This trial was done with cooperation of
Iranian Veterinary Organization and agreement of the
clients in Shadegan, Ramhormoz and Shoshtar districts
in Khuzestan province. After injection of the vaccines,
animals were observed for at least 3 hours for occurrence
of any shock reaction.

Results and Discussion
Neither prophylactic shock reaction nor noticeable local
inflammations were seen among the laboratory and field
animals. The vaccines prepared through alum
precipitation and centrifugation both was safe not only
in laboratory animals but also in the field animals.

In the present study, after separating the liquid phase of
HS vaccine and reconstitution with normal saline, the
safety of the vaccine in laboratory and farm animals was
demonstrated.  The exact part of the liquid phase as cause
of post vaccination shock requires more investigation.
However it is well known that LPS (endotoxin) from
gram-negative bacteria was able to produce anaphylactic
reactions in tested animals. Wray and Thomlinson
(1972C) induced severe anaphylactic reactions by
injection of 50-100 µg/ kg of E. coli endotoxin in calves.
The dosage necessary to produce clinical signs and death
differed considerably in individual animals. In another
study (1972a) they showed that the severity of the shock
reactions in response to a given dose of endotoxin was
related to the degree of previous sensitization.  Saban et
al. (1997) showed that histamine and prostaglandin were
released from bovine lung tissue following administration
of Pasteurella LPS (Saban et al. 1997).  Aluminum
potassium sulfate (alum) is a gel that adsorbs the
pasteurella cells. The liquid phase of the culture consists
of unused nutrients, different components of lysed cells
and free LPS could be easily separated and discarded.
The alum gel acts as an adjuvant for improving the
immunogenecity of the vaccine (Pastorel et al. 1997;
Verma and Jaiswal, 1998; Bunn, 1993).

Shock reactions following adminstration of HS aluminum
salts adjuvant vaccines have been reported previously
(Bain, 1962, Rhoades and Rimler, 1989). There are
several reports of anaphylactic shock occurrence
following use of the currently aluminum hydroxide gel
vaccines among the cattles and buffaloes in different parts
(Fars, Khuzestan, West Azarbaijan, Mazandaran and
Gilan provinces) in Iran (Iranian Veterinary Organization
Reports, 2000). The occurrence of shock ranged from 3
to 12% of vaccinated animals. Vesal and Maleky reported
the anaphylactic reactions in 6.2% (n: 191) of vaccinated
cattle in the Shiraz University farm. The latest occurrence
of shock reaction happened in November 2001 among
12.8% (n: 140) of animals vaccinated in Ramhormoz
farms, Khuzestan province (Moazeni Jula, 2001).
Although the shock reaction was removed by using the
new developed HS vaccines, the investigations have to
be continued to optimize a large-scale cultural conditions
to reduce the free LPS production in the broth media.
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Abstract
A serological survey for swine influenza (SI) was conducted on 1150 pig sera that was collected for the Nipah
Virus Surveillance Program from 1999 till 2003 using The HerdChek® Swine Influenza Virus Antibody Test
Kit - H1 N1 (IDEXX USA). Total ELISA positive were 307 sera (26.7%), while total negative were 843 sera
(73.3%). Samples from all the states have positive SIV ELISA antibodies in their pigs. The percentage of
positive sera range from 2.5 percent (Kelantan) to 50.6 percent (Johor).

Keywords: Swine Influenza Virus, pig, enzyme-linked immunosorbant assay (ELISA), epidemiology.

Introduction
Swine influenza (SI) is an acute infectious respiratory
disease of swine caused by type A influenza viruses. The
disease is characterized by a sudden onset, coughing,
dyspnea, fever, and prostration, followed by rapid
recovery (Easterday et al. 1999).

Pigs are permissive to both human and avian influenza
viruses and have been proposed to be an intermediate
host for the genesis of pandemic influenza viruses through
reassortment or adaptation of avian viruses. Cocirculation
of avian H9N2 and human H3N2 viruses in pigs provides
an opportunity for genetic reassortment leading to the
emergence of viruses with pandemic potential (Peiris et
al. 2001).

The isolation of A/Switzerland/8808/2002 provides
further evidence of sporadic human infection by
contemporary swine influenza A H1N1 viruses,
antigenically and genetically distinct from H1N1 viruses
circulating in the human population. Together with the
recent emergence of human-swine-avian reassortant
viruses in pig populations in Europe and North America,
frequent transmission between swine and human
populations emphasises the potential for the emergence
in pigs of novel subtypes with the capacity to cause major
human epidemics (Gregory et al., 2003).

In this work we test available sera in our serum bank to
ascertain the present serological status of the local pigs
to swine influenza virus.

Materials and Methods
Serum Samples: One thousand one hundred and fifty pig
sera were tested with the indirect ELISA. The source of
serum was the serum bank of the Veterinary Research
Institute (VRI), No 59, Jalan Sultan Azlan Shah, 31400

Ipoh, Perak Darul Ridzuan, Malaysia where sera were
accumulated, indexed, and stored since the Nipah Virus
Surveillance Program in 1999 till the present.  The
samples and number of sera collected from respective
states are listed in Table 1.

Table 1: Serum samples used in the work indicatingnumbers
and states of origin

no State Number of sera

1 Johor 320
2 Kedah 10
3 Kelantan 40
4 Melaka 120
5 Penang 220
6 Perak 220
7 Sarawak 120
8 Selangor 100

Total 1150

ELISA Test: The test used for this work was IDEXX USA
Swine Influenza Virus Antibody Test Kit - H1N1 (IDEXX
Laboratories, Inc. Maine 04092, U.S.A.).  HerdChek* SI
(Swine Influenza). HerdChek* SI is an indirect enzyme
immunoassay (indirect ELISA), designed to detect the
presence of antibody to swine influenza virus subtype
H1N1 in swine serum. ELISA was conducted following
the manufacturer’s instructions.

Results
The findings of the testing are summarized in the Table
2. From the total 1150 sera tested, total ELISA positive
were 307 sera (26.7%), while total ELISA negative were
843 sera (73.3%). Samples from all the states have
positive SIV ELISA antibodies in their pigs. The
percentage of positive ???sera ranges from the 2.5%
(Kelantan) to 50.6% (Johor).
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Table 2: Summary of tests results obtained from the survey

Total sera tested Number of  ELISA Number of  ELISA
POSITIVE sera Negative sera

1 Johor 320 162 ( 50.6 )a 158 ( 49.4 )
2 Penang 220 36 ( 16.4 ) 184 ( 83.6 )
3 Perak 220 13 ( 5.9 ) 207 ( 94.1 )
4 Melaka 120 50 ( 41.7 ) 70 ( 58.3 )
5 Sarawak 120 6 ( 5.0 ) 114 ( 95.0 )
6 Selangor 100 31 ( 31.0 ) 69 ( 69.0 )
7 Kelantan 40 1 ( 2.5 ) 39 ( 97.5 )
8 Kedah 10 8 ( 80.0 ) 2 ( 20.0 )

Total 1150 307 (26.7) 843 (73.3)

anumbers in parenthesis indicates percentage from total sample

Discussion
We have found serological evidence of swine influenza
in Malaysia as has been shown by Tan et al., (1979).
Although no isolation work was conducted during this
work, the ELISA results suggested that the pigs might
have already been exposed to the virus. There might have
been disease outbreaks but the quantum (in terms of
mortality and morbidity) might have been very low that
they were overlooked by the farmers. Many of the animals
might have also acquired immunity and thus did not
succumb to the disease.

This work is very important for emerging and reemerging
disease control program. A national level testing is needed
to obtain further epidemiological data for this disease.
Preventive measures such as vaccination may be
considered to ensure uniformity in the herd immune
status, and to control outbreaks that may occur to reduce
the risk of further transmission and infection to human.
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Abstract
Camel contagious ecthyma (CCE) is a sparsely studied disease affecting young camels up to 3 years old. In this
study, properties such as cell culture spectrum, plaque morphology, morphological developments of viral
particles, growth in embryonated eggs and cellular changes, host range as well as the presence of five
parapoxvirus (PPV) genes were studied.  The results have suggested that the virus is a species-specific camel
pathogen and that no virus cycles occurs between camel and sheep or goats.

Keywords: Camel, contagious ecthyma virus, properties

replication is determined by titration of virus
infectivity in KOP cells.

e. Host spectrum: Two lambs, two kids, two calves,
two puppies and two rabbits all aged 2-3 months and
having no history of pox infection were inoculated
with original scab samples and a cell culture-
passaged CE 11 virus by scarification on cleaned
shaved  skin of the inner thigh.

f. Growth on the chorioallantoic membrane (CAM) of
embryonated eggs: Production of pock lesions on
the CAM was carried out using standard techniques.

g. Polymerase chain reaction (PCR): Primers used in
the present study were based on the sequences of
ORFV NZ2 of the major envelope gene (42K)
(product size 1150 bp), Vascular endothelial growth
factor (VEGF; product size 182 bp), the interleukin-
10 (IL-10; product size 357 bp), virus interferon–
resistance gene (E3L; product size 803 bp). Viral
DNA was prepared using a DNA isolation kit
(Puregen, USA) and used for all PCR assays. PCR
conditions were as previously described (Khalafalla
et al. 2004).

Results
a. cell culture spectrum: Comparison of the growth of

the CCEV cell cultures is shown in Table 1.

b. Plaque morphology: Plaques produced by CCEV,
ORFV and BPSV were similar in shape and color
but plaques of CCEV were relatively small in size.

c. Morphological development of virus particles: As
from 18 h post inoculation of KOP cells with CCEV
immature particles of types 1 and 2 described by de
Harven and Yahn (1966) can be detected. At later
times of sampling the entire 6 particle types were
observed (Fig1A, B, D). Nuclear changes included
chromatin margination and the appearance of fine
tubules of around 80 nm (Fig 1C).

Introduction
Camel contagious ecthyma (CCE) is a sparsely studied
disease. The CCE virus (CCEV) is regarded as a member
of the genus parapoxvirus (PPV) in the family Poxviridae.
The genus PPV is currently grouped into four members,
Orf virus (ORFV), bovine papular stomatitis virus
(BPSV), pseudocowpox virus (PCPV) and PPV of red
deer in New Zealand (PVNZ) (Büttner & Rziha, 2002).
In a previous communication (Khalafalla et al. 2004) we
reported on the isolation and preliminary molecular
characterization of the CCEV. The digested DNA of five
CCEV isolates showed identical patterns to each other
and a pattern resembling that of the BPSV. This result
raised the question of the origin of the CCEV and whether
it is transmitted to camels from cattle, sheep or goats. In
the present study we studied some biological properties
of the virus and prove it as a species- specific camel
pathogen.

Materials and Methods
a. Virus strains: One isolate of CCEV designed CE 11

(Khalafalla et al. 2004) was selected for the following
studies. As a reference ORFV D-1701 and BPSV
B177 were included.

b. Morphological development of virus particles (EM
of infected cell cultures): KOP and BKK cells (Table
1) grown on 6-well cell culture plates were inoculated
with CE 11 virus isolate at a multiplicity of infection
(moi) of 10 PFU per cell. Infected cells at 6, 12, 18
hours and then daily for further 3 days post
inoculation were harvested, fixed in 5%
formaldehyde in phosphate buffered saline (PBS) and
processed for ultra- thin section electron microscopy.

c. Plaque morphology: KOP cells in 6-well plates were
inoculated with CE 11, D1701 and B177 virus strains.
When plaques are visible cells were stained and
examined.

d. Cell culture spectrum: A number of primary and cell
lines (Table 1) were infected at a moi of 1 and virus
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d. Growth on the CAM: The CCEV produced in the
first two passages small round pocks that diminish
in further passages.

e. Host spectrum: In all inoculated animals no pox
lesions were observed during a period of 4 weeks.

f. PCR: Results of PCR indicated that the CCEV
genome do encode orthologues of the  major
envelope gene (42 K), Vascular endothelial growth
factor (VGEF), the interleukin-10  (IL-10) gene and
the virus interferon –resistance gene (E3L) as shown
in Fig.2.

Discussion
The CCEV grew readily in bovine embryonic cells but
not in established cell cultures. Ultrastructurally, the
assembly of CCEV mature virions in infected cell culture
resembled the pathways of morphogenesis described for
pox viruses (De Harven and Yohn, 1966). Nuclear
changes which included condensation of the chromatin
near nuclear membrane and the formation fine tubules
resembled changes induced by BPSV but not ORFV
which induce filamentous materials (Pospischil and
Bachmann, 1980).

Growth of the CCEV on the CAM corroborates the
findings of Dashtseren et al. (1984) but disagree on
sustainability of growth in eggs since growth diminish in
further passages.

Table 1: Growth of CCEV in cell cultures

Cells Description Titer  after infection Susceptibility score

KOP Bovine fetal esophageal cell line 106..5 ++++
BKK Bovine fetal kidney cell line 106.75 ++++
Bovine Fetal Lung Primary 106 ++++
Bovine Fetal Kidney Primary 106..5 ++++
Bovine Fetal testes Primary 105..5 +++
VERO Monkey kidney cell line 100 -
MDBK Bovine kidney cell line 102 -
CEF Chick embryo fibroblast 101.5 -
ST-1  Swine testis cell line 100 -
PK- 15 Swine kidney cell line 102 -

Figure  1: electron microscopic examination of cell cultures inoculated with CCEV. In A and B pox virus types (numbered
arrows) were seen around viroplasm (V). In C mature virions contain a cylindrically lobulated core (large and small arrows).

In D the nucleus (N) exhibited chromatin margination (arrows) near cell membrane (CM).

Figure 2: Amplification by PCR of four PPV genes in the genome of CCEV

A B C D
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In contrast to PPV of Japanese serows (Inoshima et al.
2002) which could be experimentally transmitted to sheep
and goats, the CCEV induced no pox in all animal species
tested in the present study. To study the genetic
relationship between CCEV and the other PPV strains
we identified four genes within the CCEV genome that
were related to known ORFV genes. VEGF genes are
present in ORFV and PCPV but not in BPSV (Büttner &
Rziha, 2002). The presence of VEGF gene in CCEV was
not unexpected since the appearance of the lesion in
camels suggests an underlying visualization similar to
that of ORFV-induced lesions.

Taken together the results argue that the CCEV is a
species-specific pathogen and that there is no obvious
virus cycle between camels, sheep and goats.
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Abstract
Abomasal bloat in pre-ruminant livestock is often rapidly progressive and life threatening. The processes involved
in abomasal bloat are not completely understood but overfeeding milk or feeding milk too fast may interfere
with abomasal bloat. The principal clinical signs were tympany and colic. A rapid growth of organisms (Sarcina
sp) results in the production of an excessive quantity of gas that cannot escape the abomasum (DeBey et al,
1996). Gas must be removed from the tympanic abomasum as fast as possible, to prevent the kid from choking.
Between 2001 and 2003 twenty-four goat kids aged 1-2 weeks were referred to Shahrekord university veterinary
clinic, suffering from abomasal tympany.  All cases were treated successfully by single intramuscular injection
of Hyoscine (0.3 mg/kg bodyweight), Metoclopramide (0.5 mg/kg bodyweight) and Vitamin E and  Selenium
compound (0.1 mg/kg bodyweight) without gas removed from dilated abomasum. This finding is the first
report of chemical treatment of goat kid abomasal bloat.

Keywords: Abomasum, goat, tympany, hyoscine, mrtoclopramide

abomasum through the distended right flank of the animal
to release some of the gas (Kumper, 1994).

Materials and Methods
Twenty-four goat kids were referred to the veterinary
clinic of Shahrekord University from 2001 to 2003. All
cases were suffering from abomasal tympany and aged
between 1 to 2 weeks. History was taken and clinical
signs were as follow; abdominal distension due to
abomasal distention, abdominal pain, groaning,
dehydration and depression. Goat kids were fed milk only
twice daily and separated from doe goats in other times.
Single intramuscular injection of Hyoscine (0.3 mg/kg
BW), Metoclopramide (0.5 mg/kg BW) and Vitamin E
and Selenium compound (0.1 mg/kg BW) was used for
treating abomasal tympany, without gas being removed
by abomasal puncture.

Results and Discussion
All cases were treated successfully by this method and
approximately 30 percent needed second injection of
Hyoscine (8 hours later) and Metoclopramide (6 hours
later). This finding showed that combination of an
antimuscarinic and an antiemetic agent was useful for
treating abomasal tympany in goat kids.

Scopolamine hydrobromide (Hyoscine) is an
antimuscarinic agent that its blocking effect occurs by
competitively antagonizing the action of acetylcholine
at the muscarinic (M) receptor sites on organs that
innervated by the postganglionic parasympathetic nerves
and the are cholinergic sympathetic nerves. Furthermore,
drug activities are dose dependent and in larger doses
decrease the tone and motility of the gut. Scopolamine

Introduction
The pre-ruminant stomach is made up of the same four
compartments as the adult ruminant stomach. During the
first two weeks of life, the newborn is essentially
monogastric with a simple stomach, the abomasum, to
digest milk components. After feed is swallowed, it moves
down the esophagus toward the stomach. A combination
of factors such as suckling, the presence of milk proteins
and anticipation result in neural responses that cause
muscular folds in the reticulorumen to form a groove that
extends from the esophagus to the abomasum. The
esophageal groove allows milk and milk replacer to
bypass the rumen, reticulum and omasum and to flow
directly into the abomasum.

Abomasal bloat in pre-ruminant livestock is often rapidly
progressive and life threatening. The processes involved
in abomasal bloat are not completely understood but iron
deficiency (Vatn and Torsteinbo, 2000), overfeeding milk
or feeding milk too fast may interfere with abomasal bloat.
A rapid growth or proliferation of organisms results in
the production of an excessive quantity of gas that cannot
escape the abomasum. This causes severe distention that
compresses the abdominal and thoracic organs (heart,
lungs) and the blood vessels that lead to them (Vatn and
Ulvund, 2000). The result is asphyxiation and heart
failure. The abomasum of an affected kid usually becomes
grossly distended within 1hour after feeding with death
occurring within a few minutes after the distention
becomes clinically obvious. Treatment of abomasal bloat
is very difficult. Attempts to release the gas with a stomach
tube will not likely be successful since the esophageal
groove is not present to guide tube movement. Limited
success has been achieved by inserting a needle into the
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reduces the excitability of labyrinth receptors, depress
conduction in the vestibular cerebellar pathways or
prevent impulses from stimulating the chemoreceptor
trigger zone (Adams, 2001).

Metoclopramide is an antiemetic drug that prevent and
relief nausea and emesis by blockade of dopamine
receptors in the chemoreceptor trigger zone. The
peripheral mechanism is by improvement of orthograde
motility of the upper gastrointestinal tract, increase of
stomach peristaltic action, overcoming the immobility,
dilation and reverse motility occurring with the vomiting
reflex (Adams, 2001).

It’s concluded that overfeeding milk or feeding milk too
fast may produce abomasal tympany in all cases. Presence
of undigested milk in the abomasum followed by
microorganism activities may interfere with gas
production and occurrence of distended abomasum.
Abomasal emptying ceased and abomasal reflux occurred
(Breukink, et al. 1988). In this situation, using antiemetic
and antispasmodic agents like metoclopramide and
hyoscine have proven to be useful and mightbe  extremely

efficient. Because these agents be able to modify
abomasal movements and prevent ruminal drinking that
may occur after abomasal tympany.
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Abstract
Trypanosomosis (Surra), caused by mechanically transmitted blood protozoan Trypanosoma evansi, is a widely
prevalent serious haemoprotozoan disease of domestic animals of considerable economic importance. The
impact of  ‘Surra’ has been under estimated in bovines because they usually suffer from sub-clinical infection,
however, various stress factors result in flaring up of  dormant infection. In the present study the prevalence,
clinical signs, haemato-pathological, biochemical, immunomodulatory and chemotherapeutic response in natural
and experimental trypanosomosis in bovines is discussed. The percentage of  prevalence of ‘Surra’ was found
to be 7.92, with more cases of subclinical nature in buffaloes than in cattle. An outbreak of dexamethasone
flared up trypanosomosis was also reported. Haemato-biochemical changes revealed anaemia, leucocytosis,
neutrophilia, lymphopaenia, increase in blood urea nitrogen, circulating immune complexes and
immunoglobulins. Marked improvement in these parameters was observed after treatment. Experimentally
dexamethasone immunomodulation of T. evansi infected male buffalo calves increased parasitaemia, intensity
of clinical signs and mortality. Severe anemia was observed in immunomodulated calves. The biochemical
parameters were adversely affected. Higher levels of pyruvate corresponded with parasitaemia. Relapse of
parasitaemia may be due to sequestering of parasites into central parenchyma and cerebrospinal fluid. Prognosis
of ‘Surra’ is good if diagnosed and treated with trypanocides in early stages of infection.

Key words: Bovines,  haemato-biochemical, immunomodulatory, prevalence,  trypanosomosis

Cortico-steroids which are widely used in veterinary
practice can also exacerbate the latent infection of
trypanosomes. Diagnosis in cattle and buffaloes is often
hampered by the paucity and fluctuating nature of
parasitaemia especially in the chronic cases. In this
communication, different aspects in natural
trypanosomosis, and experimental trypanosomosis in
immunomodulated bovines in Punjab, India is discussed.

Materials and Methods

Natural Trypanosomosis
A total of one hundred   one animals comprising seventy
two cross bred cows and twenty nine buffaloes suspected
for trypanosomosis from June 2002 to July 2003 were
examined by wet blood film (WBF), Giemsa stained
blood smear (GSBS) and mice subinoculation test
(MSIT). Clinical signs were recorded.  Infected animals
were treated with quinapyramine sulphate @ 3.5 mg. kg-
1. Eight healthy bovines constituted control group.

Experimental Trypanosomosis
Fourteen male buffalo calves aged between 9 months and
1 year old were randomly divided into five groups. Group
I (infected & diminazene treated*), Group II (Infected,
dexamethasone immunomodulated & diminazene
treated *), group III (Infecetd &  dexamethasone

Introduction
Trypanosomosis is one of the most important and
widespread haemoprotozoan disease of domestic animals
severely limiting the animal productivity in all the tropical
and subtropical regions of the world. The disease
syndrome caused by trypanosomes may be broadly
divided as tsetse- borne and non tsetse- borne
trypanosomosis. The former caused by several species
of blood and tissue dwelling trypanosomes are endemic
in tropical regions of Africa and large areas of Asia and
South America affecting man and a wide range of animal
hosts, including wild animals. The geographical area
affected by enzootic trypanosomosis caused by non tsetse
borne Trypanosoma evansi is about three times greater
than caused by tsetse borne trypanosomes (Woo, 1977).
India has the distinction of being the country where the
first two mammalian trypanosomes i.e T. lewisi and T.
evansi were discovered.  T. evansi, causative agent of
“surra” is widely prevalent among different species of
domestic and wild animals in this country. The parasite
causes severe anemia, oedema, immuno-suppression and
various neurological signs after entering the nervous
tissue resulting in death of the affected animals. The
incidence of “surra “ in bovines is underestimated because
they usually suffer from sub-clinical infection, but various
types of stress results in the flaring up of cryptic infection.

* Trypan (Chamberley and Atarost, Germany)containing diminazene diaceturate, procaine Hcl and antipyrine used @ 3.5 mg. kg-1 diminazene
diaceturate, 0.2  mg. kg-1 procaine and 4.165 mg. kg-1 antipyrine.
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immunomodulated), Group IV (T. evansi infected alone)
constituted three animals each and in group V, two
uninfected control animals were utilized. Experimental
infection was established by subcutaneous (s/c)
inoculation of 1x 107 tryps.calf1

Haematological parameters and blood cellular changes
were conducted as described by Feldman et al. (2000).
Biochemical parameters such as total plasma proteins
(TPP), albumin, blood urea nitrogen (BUN) and creatinine
were studied using kits (Bayer India Ltd.).
Immunoglobulin (Ig) estimation was performed as per
method of Lowry et al. (1954). Circulating immune
complexes (CIC) were studied as per method described
by Creighton et al. (1973). For histopathological study,
5m thick tissue sections stained with Giemsa, and
Haematoxylin & Eosin stain were used. Data was
analyzed using student’s t- test and one way analysis of
variance.

Results
Natural Trypanosomosis
The infection of T. evansi was found to be 2.8% in cows
and 20.7% in buffaloes. All the cases were recorded in
post monsoon season in the months of September-October
and coincided with the occurrence of tabanid flies.
Clinical infection was encountered in cross bred cows
while buffaloes exhibited latent infection. The anemia
observed in infected animals was microcytic
normochromic. Apparent increase in total leucocyte count
was observed in the infected animals, which decreased
slightly on the 7 and 15 days post treatment. A non
significant increase in the number of neutrophils and
decrease in lymphocytes, monocytes and eosinophils was
observed in infected animals. Biochemical changes
revealed significant increase (p<0.05) in total plasma
proteins, globulins, Ig and decrease in albumin and
albumin: globulin ratio. Significant increase (p<0.05) in
BUN and creatinine was observed in infected group as
compared to controls. In infected animals a significant
increase (p<0.05) in polyethylene glycol precipitatated
proteins (2.72±0.03g.dl-1)  was observed as compared to
healthy controls (2.30±0.24 g.dl-1) indicative of increase
in circulating immune complexes (0.41±0.20 g.dl-1).
Futher increase in circulating immune complexes was
observed on the 7 and 15 days post-treatment.

Treatment of the animals with quinapyramine sulphate
@ 3.5 mg.kg-1 BW. resulted in marked improvement in
haemato-biochemical parameters. Elimination of anemia
was observed. Neutrophils, lymphocytes, monocytes and
eosinophils approached towards normal 7 and 15 days
post treatment. An outbreak of trypanosomosis following
administration of dexamethasone and its successful
treatment with quinapyramine sulphate was reported
earlier.

Experimental Trypanosomosis
Dexamethasone immunomodulation in   T. evansi
infected buffalo calves has slightly decreased prepatent
period, time for first peak of parasitaemia, and duration
of intermission while the duration of paroxysm and
parasitaemia were increased. The intensity of clinical
signs and mortality rate was more in infected and
dexamethasone immunomodulated buffalo calves.
Anemia was more severe and it was macrocytic
normochromic in immunomodulated calves.
Dexamethasone immunomodulation  of  T. evansi
infected buffalo calves causes neutrophilia with
leucocytosis, lymphopenia, monocytosis and eosinopenia.
T. evansi infected buffalo calves were having significantly
higher values of Ig and lower values of albumin:Ig as
compared to infected immunomodulated and only
immunomodulated groups. CIC were significantly
increased in  T. evansi  infected as well as infected &
immunomodulated  buffalo calves 7 days post treatment.
Higher values of pyruvate in infected immunomodulated
calves as compared to  T.evansi infected calves
corresponded with parasitaemia. Relapse of parasitaemia
was observed 35 to 42 days post diminazene diaceturate
treatment in all the three infected immunomodulated and
in only two infected calves.

Discussion
The anemia in trypanosomosis may be due to the release
of potentially pathogenic substances (toxins) by the
trypanosomes which may be responsible for lyses of red
blood cells or inhibition of haemopiotic system or partially
due to direct injury to red blood cells due to lashing
movement of the trypanosomes. Lymphopenia may be
due to immunosuppressive effective of parasitaemia and
dexamethasone. T. evansi infection exerts leucocidal
suppressed effect on lymphocytosis due to production of
cortisol in the later phase of the disease (Varshney, 1998).

The alteration in the total proteins is mainly due to the
production of Ig in response to infection. The significant
increase in BUN and creatnine may be due to damaging
effect of trypanosome toxins on the kidneys as also
observed by Rue et al. (1997). The rise in the CIC after
treatment in both types of study may be due to the reaction
of anti-trypanosomal antibody with the antigen fragments
released from the trypanosomes after the treatment
(Poltera et al. 1981). The increase in pyruvate levels in
the blood may be due to the excretion of trypanosomal
pyruvate into the blood of buffalo calves, because of lack
of lactate dehydrogenase and fuctional Kreb cycle
(Bowman and Flynn, 1976) in these organisms, which
correspond with parasitaemia.  it may be suggested that
the trypanosomes may have crossed the blood brain
barrier via damaged epithelium of choroid  plexus and
that the parasites located in the central parenchyma may
be cause of relapse of diminazena treated calves.
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Introduction
A clinical trial was conducted to evaluate the suitability
and effectiveness of freeze-dry bovine pericardium
(FDBP) as a biomaterial in surgery repair of abdominal
wall. FDBP is prepared from ruminant pericardium and
processed using freeze-dry,  gamma radiated and used
used as a biomaterial in surgery  The pericardium
ruminant tissue was selected based on the acceptable
nature of the tissue material, cost and availability to serve
as an alternative biomaterial for reconstructive surgery
procedure.

Materials and Methods
A total number of 12 dogs were used in this study. Eight
dogs were used in diaphragmatic hernia repair and four
dogs in inguinal repair evaluations. Each group is divided
into treatment group (which used FDBP ) and control
group (using the animal native tissue). For each animals,
the proposed site of abdominal wall defect was induced
by surgical excision before been repaired using the FDBP
or the animal native tissue. Gross and histopathological
changes of the repaired abdominal wall defect and the
implant were evaluated after 2 and 4 weeks of surgery
repair. Visceral tissue adhesion was evaluated and graded
according to a standard scoring system (Jenkin et al.,
1983). The native and the implanted tissue graft were
collected and processed for histopathological evaluation.

Results
All the dogs survived the surgery until the end of proposed
time interval. Grossly, no significant distortion,
fragmentation, herniation, hemorrhage, infection and
fistula formation of the graft encountered. Only mild
intrathoracic adhesion was observed for most of the
animals. Microscopic examination showed that  the
biomaterial was gradually incorporated into the host’s
tissue by ingrowth of young muscle fiber and massive
new blood vessel formation in between the fibrous tissue.
There was an absence of gap at interface between implant
and native tissues after 3 and 4 weeks of surgery.

The Use of Freeze-dry Bovine Pericardium in Abdominal Wall
Reconstructive Surgery Repair in Dogs

 LOQMAN, M.Y.1 , C.M. WONG, G.G. GRACE, M. HAIR-BEJO,
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Abstract
This article describes the findings of macroscopic and microscopic evaluation abdominal wall surgery repair in
dogs using freeze-dry bovine pericardium as a biomaterial.
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Discussion
The development of fibroblast tissue, good tissue
integration and neovascularization throughout the entire
wall of biomaterial with minimal inflammatory
infiltration was the earliest indication of good healing
and tissue in-growth (Dumitriu et al. 1994). Well-
developed capillaries observed throughout implants
showed the capability of the FDBP to support blood
vessels development. Freeze-dry bovine pericardium
meets several criteria recommended for ideal surgical
biomaterial (Rodger et al. 1981). It is found to be safe
and effective material for abdominal surgical repair based
on this study. It can maintain its strength over a prolonged
of time, tolerated and incorporated into the host tissue,
minimally adhered and not causing damage to the
underlying viscera and can readily prepared in appropriate
size when the surgical needs arise.

Conclusion
The result of the study indicates the FDBP has a potential
to serve as a biomaterial in reconstructive surgery repair
of abdominal wall.
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Abstract
A review of the distribution of fracture cases in cats and dogs presented in the UVH-UPM within period of 10
years (1991 to 2001) are discussed.
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oblique fracture cases was the highest (22.9% and 21.9%
respectively). It is followed by segmented and
comminuted fractures (13.3% and 12.4%). In dogs, the
transverse and complete fractures were most common
(24.1% and 25.3% respectively) followed by oblique,
comminuted and segmented fractures (21.7%, 9.6% and
6% respectively). For the compound fracture the
comminuted type was found to be the highest incidence
in both species. For the treatment, various techniques of
fracture reduction were used to reduce the fracture. Most
of the cases were either surgically treated by
intramedullary pinning, or treated conservatively
(external coaptation or strict confinement). Complications
were always associated with severe fractures and the
failure of the devices used to provide adequate
immobilization to the fracture fragments. Most numbers
of complication recorded were in the use of intramedullary
pin with premature pin migration in both cats and dogs.
Other postoperative complications seen are 4 cases of
abnormal leg deviation or malunion, 2 cases of nonunion,
osteomyelitis (2 cases), and pin tract infection at the pin
exit wound (2 cases).

Discussion
Road traffic accidents were the major causes of fracture
in both species (Philips, 1979; Hill, 1977) and resulted in
wide variety injuries (Kolata, 1975). This can be seen in
this study where 49.9% of cats and 62.2% of dogs
presented to the UVH with fracture had been involved in
road traffic accident.  More male cats involved in fracture
cases than female. The significantly larger number of male
than female injury could be as a result of the difference
in life habit and behavior between the two sexes. It was
also probably contributed by number of males and females
ration in the local population (Kolata, 1975). The neutered
animals have less chance to sustain injury due to the fact
that the habit is less aggressive than the intact male
(Ching, 2000). The age distribution of injured cats and
dogs in this study shows high prevalence in young animal
that less than one-year-old. It may because young dog
and cat have less experience in their environment during
roaming and exploring activities; therefore they have

Introduction
A review of fracture cases distribution can offer better
understanding and overview of the common and relevant
factors that contribute to such incidents in small animals.
Accordingly, a better diagnosis, fracture treatment and
prevention can be attained in future. In fact, successful
fracture repair begins with an evaluation of systemic
factors such as age, temperament, and body weight,
general of health and weight bearing ability of the other
limbs. All these factors must be considered in order to
consistently achieve fracture union and acceptable limb
function.

Materials and Methods
A retrospective study was conducted on all fracture cases
presented to the University Veterinary Hospital, Universiti
Putra Malaysia (UVH-UPM) in the 10 years from 1991
to 2001, which involved 105 dogs and 127 cats. The
Patient Registration Books and Patient Medical Records
belonging to each individual patient were reviewed. The
criteria of data collection for each case includes breed,
age, weight, fracture site, fracture type, time lapse
between occurrence of fracture and treatment, fixation
method, healing period, aetiology and complication if any.
The fracture sites and types of fracture were identified
based on results of the physical examination and the
review of the radiograph.

Results
The study shows the common fracture sites found in cats
and dogs were at the hind limb (69.7% and 56.8%,
respectively), followed by the forelimbs (11.3% and
33.7%, respectively). Road traffic accidents were the
major causes of orthopedic fractures which resulted in
44.9% and 62.2% of cases in cats and dogs respectively.
This was followed by fall from high places (13.4% in
cats and 14.2% in dogs). The incidence of orthopedic
fracture cases was higher in males in comparison with
females in both species. The incidence of closed fractures
presented was higher than the open fractures. It accounts
for 105 (84.7%) and 83 (84.7%) incidents in cats and
dogs, respectively. In cats, the number of transverse and
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greater risk to get injured, and the numbers of the young
to adult ratio in local population is probably high (Kolata,
1975; and Hill, 1977). In previous study in the cat, Hill
(1977) reported a high incidence of femur (38%), pelvic
(22%) and tibial (10%) fractures. One survey of both dogs
and cats, which reported by Philips (1979) also shows
the femur, pelvic, radius and ulna, and tibia were the bones
most frequently seen fractured. In this study, fracture of
the femur and tibia are with higher frequencies in both
species that closely agreed with the previous study.
Intramedullary pin was most commonly used to stabilize
the fracture. The technique is less expensive and
affordable by most owners. It is also the technique of
choice to most of the veterinary surgeon since the
intramedullary pin is readily available, and the surgery
technique requires basic technical skill and minimal
equipment. The removal of the pin also requires little soft
tissue disruption once bone healing taken place (Loqman,
1997). In some cases, intramedullary pin was used with
cerclage wires to contribute additional rigidity. It can be
attempted for long, linear, spiral fracture although
comminuted fracture repair can also be attempted
(Richardson, 1993; Rochat, 2001a). Conservative
treatment such as splint, cage rest and bandage are best
used for linear and transverse fracture but it need diligent
owner attention (Rochat, 2001b). Conservative treatment
can be opted in case of pelvic fracture, but surgical
treatment is always recommended in dog more than 10
kg and cat with severe pelvic fracture (Zamzi, 1998).
Even though external skeletal fixator is recommended
for the primary stabilization of fracture of the radius or
tibia in dog (Lappin, 1983) and considered for severely
comminuted radial and tibial fracture (Johnson, 1989), it
is not the primary surgical option in UVH-UPM. The
reasons simply due to lack of facilities, relatively more
costly to the owner, or the surgery personnel was less
familiar with the technique. The most common
postoperative complication seen is premature pin
migration in intramedullary pin fixation. One of factors
contributed to the pin loosening is inadequate restricted
movement of the animal, or the animal use the leg
excessively during the first month after surgery (Hunt,
1980). Beside that, the owner commitment is important
to take care of the animal during this critical period (Ness,
2002; Hunt, 1980). The age factor should also be
considered when selecting this technique. Cats and dogs
with age of 12 months and less, show better fracture bone
healing than the older one  (Hermisen, 1999). Strict aseptic
surgical technique that has been practiced in management
of closed or compound fracture cases in UVH-UPM has
contributed to very minimal numbers of osteomyelitis
problems. This was as common postoperative problems

as reported elsewhere (Richardson, 1993 and Johnson,
1989). Inadequate immobilization was the main cause of
most complication especially delayed union or nonunion
(Hunt, 1980). Things to address during post-operative
period including exercise restrictions, confinement,
physical therapy, medications, signs of complications and
condition and time for follow-up examination (Rochat,
2001a).

Conclusion
In conclusion, majority of fractures in cats and dogs
involve the hindquarters and the cause of fractures is
mainly road traffic accident. Most surgical treatments
yield good clinical results. Only a few numbers show
postoperative complications. Intramedullary pinning
technique is commonly selected in open reduction and
fixation treatment of fracture cases in cats and dogs due
to its feasibility and economy.
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Introduction
The ruminant especially the small ruminant is of
increasing importance as an animal research. The type of
research mainly can be assigned for the study the ruminant
digestion, or used as large laboratory animals for the study
of various general biological problems (Hecker, 1974).
In experimental surgery works, selected surgical
techniques are performed under either local or general
anaesthesia. A few selected experimental surgical
techniques in ruminant are documented in this paper.

Materials and Methods

Large Ruminant
Large ruminant is commonly used in the animal
nutritional and physiological studies. The ruminal
fistulation and duodenal cannulation were done for that
purpose in several swamp buffalo and indigenous Kedah
Kelantan breed cattle (Pimpa et al, 1988). Duodenostomy
cannulation involved either the use of rigid ordinary
cannula for sample collection or the use of small plastic
tubing for nutrient marker infusion into the intestinal tract.
All surgical procedures were performed aseptically in the
field. Light sedation and local anaesthesia (inverted L-
block) were administered to allow the surgery to be
performed. Most of the animals survive the procedure
and the life spent, as well as the functional period last for
more than 2 years after surgery.

Small Ruminant
Ruminal cannulations were also applied in small
ruminant, namely local Kajang goats and dairy goats. The
techniques used allow direct insertion of the fistula at the
time of surgery. Local anaesthesia was administered as
in the large ruminant for the surgery. The fistula was fixed
either at the same laparotomy site for flexibel fistula or
in separate incision site for the rigid fistula. The result of
rumenostomy and fistulation in small ruminants varies.
The common complications seen were removal of the

The Use of Large and Small Ruminant in Selected Experimental Surgery
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fistula at inconvenience time, especially the flexible type.
In another study, sheep were used for in-vivo study of a
biomaterial as bone substitute in reconstructive bone
surgery. The material was cut at critical sizes before
surgically implanted in the femoral bone shaft in several
sheep. Several selected interval periods up to twelve
weeks were allowed for diagnostic imaging and
microscopic evaluation to be done (Fadilah et al, 2004a
&2004b). General anaesthesia was administered in this
surgery using parenteral anaesthetic drugs, Ketamine and
Xylazine for the induction, and inhalational anaesthetic
gas, Halothane for the maintenance. The animals
recovered from the surgery uneventfully except in several
sheep. This group of sheep sustained postoperative
fracture at the effected limb as the cortical defect was
made at the weight bearing point of the bone shaft. In
other occasion, a number of sheep were also used in heart
transplant surgical exercises in collaboration with
National Heart Institute (IJN). The objective of the
surgical exercise was mainly using the sheep as an animal
model for human heart transplantation in maintaining
skills, improving coordination activities and training of
the personnel in the cardiothoracic surgery team (Ahmad
Sallehudin, 1997).

Discussion
The use of large ruminant in experimental surgery is
limited in research that using less invasive surgical
technique. This is due to their size, which make them
more difficult to physically manage and their cost, which
relatively less economical. The common experimental
surgical techniques in large ruminant are ruminal
fistulation and duodenal cannulation, which practically
done in separate time interval. The use of small ruminant
in experimental surgery is not restricted to the ruminant
digestive study but also in various areas of biological
research works. For general experimental surgery, the use
of small ruminant namely sheep as the experimental
animal is preferred over large ruminant. Because of it
size it can much easier to handle and general brisk
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recovery from general anaesthesia is well controlled and
less traumatic to the animal. Sheep are placid animals of
manageable size and easily maintained in the laboratory,
is also a good alternative to large monogastric laboratory
animal such as dog. Even though dogs have more
similarity to man (being monogastric) many serious
disadvantages limit their use. Examples are limited
supply, very mixed breeds, sizes and condition, and often
suffering from diseases such as canine distemper (Hecker,
1974).  Most of sheep in the studies recovered well from
the general anaesthesia; and can tolerate and survive the
soft tissue and orthopedic surgical procedures. However
in the cardiothoracic surgical exercises, none of the sheep
revived from the general anaesthesia. After all, the main
objective of the project by using sheep to simulate the
human heart transplant surgery was achieved. Better
understanding of the physiological, biological and clinical
aspects of the animal through proper training needed in
conducting such major surgical procedures.

Conclusion
There is a current trend of using ruminant as surgical
experimental animal not only in veterinary science
research works but also as animal model to conduct in
vivo study of biomaterials, prosthetic materials or surgical
techniques in medical science.  But the lack of equipment
and expertise to perform specific procedures and sample
collection is among the biggest problems faced in setting
up such research activities (Khalid, 2004). The personnel

expertise and physical facilities development need to be
upgraded align with that direction as far as the veterinary
institution is concern to cater that necessity.
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Efficacy Test of a Shampoo Containing
D-phenothrin ( 0.4%) on Dog Ticks
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Abstract
The efficacy of the shampoo containing d-phenothrin (0.4%) on ticks was studied in two groups of dogs. All the
dogs were intentionally infected with ticks. Group 1 was treated with the shampoo and group 2 was the control,
had no shampoo treatment. After 10 minutes of applying the shampoo, the dogs were again given a bath with
plain water. They were then transferred individually to cages and fed commercial dog food. For the control
group, the dogs were given a bath but no shampooing was done. At 24 and 48 hours after the shampoo treatment,
the efficacy of the treatment was assed by taking the live and dead tick count ratio. There were a significant
number of dead ticks after treatment with the shampoo containing d-phenothrin (0.4%). The number of dead
ticks was more evident after 48 hours of the shampoo treatment. However, there were no dead ticks seen in the
control animals. Efficacy of the shampoo containing d-phenothrin(0.4%) was found to be about 90% under the
present  experimental conditions.

Keywords : Dogs, ticks, d-phrnothrin (0.4%)

As the animal number was limited, the same animals were
randomized for the different treatment groups at different
phases in time but each phase had its own control group.
The significance differences between group data were
determined using t-test and analysis of variance.

Results
There were a significant number of dead ticks after
treatment with the shampoo containing d-phenothrin
(0.4%). The number of dead ticks was more evident after
48 hours of the shampoo treatment. However, there were
no dead ticks seen in the control animals. Efficacy of the
shampoo containing d-phenothrin (0.4%) was found to
be about 90% effective through the in vivo  experiment.
(Table 1).

Discussion
A shampoo containing d-phenothrin (0.4%) successfully
controlled the ticks of the dog. After the application of
the shampoo within one hour, a number of ticks sticking
to the body of the dog started to drop. Upon examination
many had died and those alive were mainly female ticks.
Even those that were alive were inactive and after 48 hours
many from the inactive group died. The active ingredient
of the shampoo containing  (d-phenothrin ) is similar and
acts in the same way as Sumithrin. This chemical
(Sumithrin) has been researched extensively and has been
proved to be effective against household and public health
pest throughout the world (Salgado, 1997).

Under the present experimental conditions, the results of
this study suggest that the shampoo containing d-
phenothrin (0.4%) was effective for controlling of ticks
in the dogs.

Introduction
There are a variety of management options available to
pet owners to handle flea or tick problems, but in Malaysia
treatment with shampoo remains the most common
method for control of fleas and ticks. Some of the
chemicals registered as shampoo compounds in Malaysia
claim to be effective against fleas or ticks whereas others
do not.

The d-phenothrin product, developed by Sumitomo
Chemicals Co., Ltd. Studies in Japan have shown that it
provides a strong killing activity to fleas, ticks, lice and
mites (SP world, 1999). The present study reports the
efficacy of a shampoo containing d-phenothrin (0.4%)
against ticks on dogs.

Material and Methods
Two groups of 5 dogs of mixed breed and sex, aged
between 2 and 3 years and clinically healthy, were used
in the experiment. All the dogs used in the study were
heavily infected with ticks (Rhipicephalus sanguineus).
The animals were divided into two groups of 5 dogs each
(group 1 treated with the shampoo and group 2 controls -
no treatment). The dogs were given a bath first and then
shampoo was applied all over the body, except the eye
region. After 10 minutes of applying the shampoo, the
dogs were again given a bath to cleanse off all the
shampoo off the body. They were then transferred
individually to cages and fed commercial dog food. For
the control group, the dogs were given a bath but no
shampooing was done. At 24 and 48 hours after the
shampoo treatment, the efficacy of the treatment was
assed by taking the live and dead tick count ratio.
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Table 1:  In vivo assessment of a shampoo containing d-phenothrin (0.4%) in tick infested dogs

Replicate Treatment No. of dogs Total No. Total No. of Efficacy Significance
No. of ticks ticks dead %  level

(after 48h)

  1 Control 5 160 0 0
Shampoo: d-phenothrin (0.4%) 5 160 144 90 P<0.05

  2 Control 5 160 0 0
Shampoo: d-phenothrin (0.4%) 5 160 147 92 P<0.05

present this paper.
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Introduction
Neospora caninum, an apicomplexan protozoan,is an
important cause of abortion incattle, resulting in
significant economic loss worldwide (Dubey and
Lindsay 1996a; Hemphill et al. 2000). Neospora caninum
infection in living animals is diagnosed by means of
serological tests such as the indirect fluorescent antibody
test(IFAT), agglutination test and enzyme-linked
immunosorbent assays. These tests are needed to obtain
information about the epidemiology of the life cycle, to
differentiate between a recent and chronic infection and
determine seroprevalence in herds, regions and countries
(Bjorkman and Uggla 1999). As there have been no
reports about N. caninum infection in Iran, the aim of
the present study was to determine its seroprevalence in
healthy and aborted dairy cattle by IFAT for the first time.

Materials and Methods
Between August 2003 and February 2004,  four dairy
herds,comprising a total of 810 cows, experiencing
sporadic or endemic abortion were blood sampled. Three
herds were of the Holstein breed(n=759) and the other
SwissBrown(n=51). Blood samples were immediately
transported to the diagnostic laboratory of Razi Serum
and Vaccine Research Institute, Mashhad, Iran, where
serum was removed after centrifugation at 1,000 g for
10 min. All sera were divided equally into two micro
tubes and  stored at -20°C until tested for antibodies to
Neospora caninum (Frossling et al. 2003),using the IFA
kit (VMRD Inc, Pullman, WA 99163, USA). Whole N.
caninum tachyzoites were used as antigen and a
fluorescent-labelled antiserum to IgG1 and IgG2 used
as a conjugate; conducted at the in Tehran Veterinary
College. A cut-off ratio of 1:200 was defined as positive
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Abstract
A total of 801 dairy cattle were blood sampled and used to evaluate serological screening forNeospora caninum
infection in dairy cattle herds in Mahhad(center of Khorasan province ,greatest province of Iran).In four herds,of
the 801 cattle ,123 (15.18 %) were seropositive byIFA Test(VMRD, Pullman , Washington, U S A) with titer
1:200 and range of prevalence perherd from 9.92 % to 19.60 % . Seroprevalence was not significant difference
betweenHolstein breed (14.88 %) and Brown Swiss breed (19.60 %). Comparison  of  Neosporacaninum
serological status with age groups (2 ≥ years , 2-4 years, 4 ≤ years) show , that nosignificant differ. Of the 139
aborted cattle sampled, 19.42 % were seropositive for Neospora caninum.

Keywords: Neospora caninum, Cattle, Abortion, Antibodies, IFA, IRAN

(Dubey et al. 1996b). Analysis of the data was performed
using Statistix for windows, Trial version 8.0 (Analytical
software,Tallahassee,FL 32317,USA) and  significance
was declared at p≤0.05.

Results
One hundred and twenty-three (15%) cows  were
seropositive for N. caninum, and the herd prevalence
ranged from 9.9% to 19.6% (mean= 15.2 %).The
Seroprevalence of N. caninum antibodies inrelation to age
of the cows is shown in Table 1.

Discussion
In this study, a seroprevalence of N. caninum infection of
15% was shown. Although the presence of antibodies
against N.caninum in individual cows cannot determine
the aetiology of abortions, the probability of abortion in
seropositive cattle due to this organism is higher than in
seronegative cattle (Thutmond et al. 1997; Moen et al.
1998;Wouda et al1998; Dubey 1999). We disclosed an
abortion rate of 17 %,15% seroprevalence rate, and a 19%
rate of seropositivity in the four herds, but these did not
show any significant difference between aborted and
healthy cattle (overall chi-square= 2.34,  p= 0.126, df=1),
nor between Holstein and Swiss Brown cows(overall chi-
square=0.83, p =0.363, df= 1), nor any age-relatedness of
seropositivity (overall chi- square = 5.88, p =0.0529, df=2).
Wouda et al (1999) reported that for most herds
seroprevalence was equal across all age groups.

Because of there is no information about the prevalence
of infection in the definitive host in Iran, it is not possible
to know which  type of speculate whether transmission
was horizontal or vertical. However, further studies on
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the epidemiological evidence for a relationship between
N.caninum infection in dogs and cattle in Iran are
warranted.
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Table 1.Seroprevalence of Neospora caninum in relation to age in four herds(A,B and C= Holstein, D= Swiss brown)
of dairy cows experiencing sporadic or endemic abortion, in Iran.

Age

                        ≤ 2 years                                                               2-4 years                                                ≥ 4 years

No. Seroprevalence No. Seroprevalence No. Seroprevalence
Herd n positive (%)  n positive (%) n positive (%)

A 95 7 7 88 24  27 122              19 16

B 26 8 31 59 12 20 107              17 16

C 43 4  9 85 8 9 134              14 10

D 14 2 14 18 5 28 19 3 16
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Influence of Vaccine Type and Administration Route on the
Latency Load of Pseudorabies Virus
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Abstract
In order to investigate the influence of vaccine type and administration route on the latency load of pseudorabies
virus (PRV), we immunized mice with three types of vaccine including attenuated live Dtk?-gal+, Triton X-
100-inactivated, and commercially available oil-adjuvant vaccine via either intramuscular or intranasal route.
Such immunized mice were intranasally challenged with virulent PRV 2 weeks later. Four weeks after challenged,
the latency load in nervous tissue was determined by real-time PCR along with the nature of protective immunity.
The intranasal vaccination of attenuated live Dtk?-gal+ vaccine showed the most potent protection against
virulent virus challenge and more reduced latent infection in brain than other vaccination protocols. Intranasal
vaccination elicited both systemic and mucosal immunity as determined by serum virus-specific IgG and mucosal
IgA responses, whereas intramuscular vaccination failed to induce mucosal immunity. Furthermore attenuated
live vaccine induced more biased immunity to Th1-type than inactivated vaccine. Thus these facts imply that
the latent infection could be influenced by the nature of immunity induced by vaccine type and administration
route.

Keywords: Pseudorabies virus, latent infection, mucosal immunity, systemic immunity

constant genomic DNAs of brains was determined by real-
time PCR. The protective immunity induced by vaccine
type and different administration route was also evaluated
along with the nature of immunity such as serum IgG
level, the ratio of IgG2a to IgG1 and the cytokine
production from stimulated lymphocytes.

Results
The intranasal vaccination of attenuated live Dtk?-gal+ PrV
reduced the latent infection than intramuscular vaccination after
intranasal challenge of virulent virus. In particular the intranasal
vaccination induced systemic immunity as well as mucosal
immunity at distal mucosal sites as determined by serum PrV-
specific IgG and vaginal IgA responses. Such intranasal
vaccination also showed the most potent protective immunity
against virulent PrV intranasal infection. In contrast, the
intramuscular vaccination failed to induce mucosal immunity
but elicited stronger systemic immunity than intranasal
vaccination. Generally attenuated live Dtk?-gal+ PrV injection
was induced Th1-type-biased immunity compared to Triton
X-100-treated PrV antigen. More Th1-type-biased
immunity seemed to inhibit the latent infection of virulent
PrV.

Discussion
Effort for detection and eradication of PrV latently
infected animals should be accompanied with the
development of appropriate vaccine preventing latent
infection. Several vaccine types and the route of
administration have been studied on establishment of PrV

Introduction
Pseudorabies virus (PrV) is an alpha-herpesvirus that
causes fatal disease in swine called Aujeszky’s disease.
The clinical feature ranges from inapparent to fatal
depending on age and immunological status of animals.
Similar to other herpesvirus infection, PrV has the
property of lifelong latent infection in various nervous
tissues of natural host that can reactivate under
experimental or natural stresses. Reactivation of latently
infected PrV can occur to release viral particles into
environment and transmission to neighbor hosts. Thus,
latency and reactivation of PrV have been considered as
major concerns in the campaign for control and
eradication. The vaccination against PrV infection has
been used for pigs, but the vaccine type and the route of
administration could change the amount of latent
establishment after PrV challenge. Here, we investigated
the influence of vaccine type and administration route
on latent infection using murine infection models.

Materials and Methods
We immunized mice with three types of vaccine including
attenuated live Dtk?-gal+, Triton X-100-inactivated, and
commercially available oil-adjuvant vaccine via either
intramuscular or intranasal route. Such immunized mice
were intranasally challenged with virulent PrV 2 weeks
later. Four weeks after challenge, the brains were taken
out to isolate genomic DNA by DNAzol reagent and
phenol-chloroform extraction as according to
manufacturer’s protocols. The absolute copy number in
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latent infection. The present study showed the vaccine
type and administration route could influence to the latent
infection of PrV. Furthermore The results described in
present study imply that such influence could be caused
by the nature of induced immunity.
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Therapeutic Efficacy of Feeding Mineral Supplement on Production
Performance of Mineral Deficient Dairy Cattle

M.C.  SHARMA1 AND CHINMAY JOSHI
National Fellow Laboratory, Division of Medicine, Indian Veterinary Research Institute

Izatnaga,  243122 U.P. India

Abstract
A therapeutic study was conducted by preparation of mineral mixture according to the deficiency obtained in
cattle of Northern India. Its efficacy was observed in increase in milk yield of cattle and improvement in body
weight of   calves and heifers. Gain in milk yield was observed in Gp C buffaloes (Given prepared mineral
mixture) as compared to Gp B cattle (Deficient untreated animals). Similar results in group C were observed in
the body weight of Heifers & calf in comparison to Gp B animals, by the 60th day of the treatment. These values
returned towards normalcy.

Keywords: cattle, mineral deficiency, hormones, vitamin A&E, therapy, production.

constituted. Healthy animals group A (N=15) was
provided with normal mineral mixture. Deficient
untreated animal Group B (N=15) was not provided any
mineral mixture while Group C (N=20) constituted
deficient treated animals which was provided with 10%
more of mineral mixture. For recording body weight
calves of 6-12 months of age and heifers of 12-24 months
were chosen. All these animals were homogenous to non-
nutritional factors. The observations were recorded for
60 days and the body weight of the animals was recorded
at 15 days intervals for rate of daily gain in the body
weight. Milk yield was observed daily in the morning
and evening for 60 days and average milk yield of
different groups were recorded to observe the effect of
therapy on the milk yield.

Results
Thyroid hormone, lower values of T3 and T4 were
observed in hilly districts followed by Tarai and finally
in plains. Mineral values of soil, fodder and serum were
significantly co-related at 1% and 5% level. The body
weight of groups B and C calves was less than that of
group A from 0-60th day of treatment. (table-1) However,
group C calves showed increase in body weight as
compared to group B. After 45th, 60th days of treatment
group C calves showed a significant increase in body
weight respectively against group B calves. (Table 1).
From the perusal of table 2, at the 0 day of treatment the
milk yield of GPC animal was 4.426 lts in comparison to
group A (8.019). After 45 days of treatment the milk yield
of GPC animals was 5.95 lts. By the 60th day of treatment
the milk yield of group C animals reached towards
normalcy (6.78lts) while that of deficient untreated animal
(Gp-B) stayed at 3.840 lts.

Introduction
Deficiency of nutrients, like mineral & vitamin in feeds
often restrict animal performances. Dairy animals are
more prone to mineral deficiencies due to their increased
requirement for lactation. Marked changes have been
observed in the hormone & vitamin status during the
deficiency of minerals. With this objective, a study was
conducted to determine the  efficacy of indigenously
prepared mineral mixture in milk yield & body weight
gain.

Materials  and Methods
Soil, fodder and serum (cattle) samples were collected to
estimate their mineral status. Ca, P, Mg, Na, K, Fe, Co,
Zn and Cu, were estimated.  The collected blood samples
were examined for TEC, TLC as per Jain (1986).
Haemoglobin concentration was estimated by
cyanmethemoglobin method. Enzymes AST, ALT, SAP,
were estimated by the method of Bergmeyer (1983).
Ceruloplasmin was estimated by the method of Frank and
Wurtman (1959). Values of Ca, Mg, Na, K, Fe, Zn, Cu
and Co in soil, fodder and serum samples were estimated
by atomic absorption spectrophotometer (AAS, 4141
ECIL, India) after digesting the samples. Soil, fodder and
serum samples were digested by the method of Franeck
(1992) Trolson (1969) and Kolmer et al. (1951)
respectively. T3 and T4 hormones were radio
immunoassayed by the method of Chopra (1971).
Vitamin A and E were estimated by the method of Chawla
(2001). Statistical analysis was done using‘t’ test as per
Snedecor and Cochran (1967).

Therapeutic Study
An indigenously made mineral mixture was prepared
which contained 10% more ingredients than the normal
mineral mixture.  20g was fed along with the normal feed.
For therapeutic study 3 groups of animals were

11TH INTERNATIONAL CONFERENCE OF THE ASSOCIATION OF INSTITUTIONS FOR TROPICAL VETERINARY MEDICINE AND 16TH VETERINARY

ASSOCIATION MALAYSIA CONGRESS 23-27 AUGUST 2004, SUNWAY PYRAMID CONVENTION CENTRE, PETALING JAYA: 297-299



298

Table 1: Mean daily gain in body weight after treatment

Groups Initial body Mean daily gains in different days in gms

weight Kgs 15 30 45 60

Calves of 6-12 months of age
Healthy control (15) 178.08±10.02 406.04±22.80 420.80±12.00 432.00±30.60 446.64±41.22
Deficient untreated   (15) 138.18±12.88 202.29±20.15 190.62±30.12 244.82±15.05 216.60±31.70
Deficient treated  (20) 134.16±9.92 328.12±31.20 415.27±20.08 412.03±31.03 421.14±20.18
Heifers of 12-24 months of age
Healthy control  (15) 224.81±22.40 366.34±30.97 338.56±41.22 362.02±46.55 350.12±68.73
Deficient untreated (15) 175.00±8.17 172.33±21.25 212.50±23.42 168.14±46.15 232.31±38.82
Deficient treated  (20) 163.80±6.56 314.30±44.18 332.50±23.85 324.04±34.59 339.83±22.36

Figure in parenthesis indicate number of animals taken.

Table 2: Mean gain in milk yield after treatment

Group MilkYieldin Kgs

0 Day 15 days 30 days 45 days 60 days

Group A Normal Healthy animals (15) 8.019 8.035 8.103 8.130 8.248
Group B Deficient untreated (15) 5.012 4.900 4.620 4.530 3.840
Group C Deficient treated ( 20) 4.426 4.90 5.110 5.95 6.78

Figure in parenthesis indicate number of animal taken.
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Seroprevalence and Characterization Studies of
Infectious Bovine Rhinotracheitis Virus
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Abstract
A total of 90 serum samples were collected from four different sources of cattle and buffaloes in the region for
the study of infectious bovine rhinotracheitis (IBR) seroprevalence.  An indirect ELISA was standardized and
used for screening of serum samples. A total of 43.65 per cent animal showed presence of IBR antibodies. An
attempt was made to isolate IBR virus from clinical cases of repeat breeding and rhinitis in cattle and buffaloes
in MDBK cell lines. A total of two IBR isolates were obtained. These isolates were further used for DNA
profile study. The extracted DNA of IBR isolates when subjected to electrophoretic mobility on 0.5 per cent
agarose gel showed single compact band of intact DNA. The extracted DNA of both isolates were used for
resriction enzyme analysis by using Bam HI enzyme. Out of two isolates, one isolate showed six bands of A+B,
C+D, E, F, G and H+I fragments, thereby confirming the IBR virus.

Key words: Infectious bovine rhinotracheitis, ELISA, MDBK cell lines

Introduction
The IBR is an important emerging viral disease of cattle
and buffaloes characterized by abortion, genital disor-
ders and respiratory affections. In India, Mehrotra et al.
(1976) reported the disease for the first time from cases
of keratoconjunctivitis from crossbred calves. In India
serological evidence of presence of the disease is reported
by many workers (Singh et al. 1985; Manickam and
Mohan, 1987; Pandita and Srivastava, 1993; Pandey et
al. 2000 and  Sontakke et al. 2002). The clinical mani-
festation of disease depends upon DNA base pairs. How-
ever, available literature indicates that a little work is done
to attempt and study IBR virus isolates in the region.

The purpose of present study was to study seroprevalence
of infectious bovine rhinotracheitis (IBR) in the region
and to attempt isolation of IBR virus from clinical cases
of repeat breeding and rhinitis. Further, the molecular
characterization of IBR isolates was planned to confirm
the isolation.

Materials and Methods
The serum samples collected were screened for the
presence of IBR antibodies by indirect plate ELISA as
per the method of Herring et al. (1980). The specimens
were collected and processed from clinical cases by using
methods described by Mehrotra et al. (1979) and
Cruickshank et al. (1975). Serum neutralization test was
carried out by the method described by Rai (1985). Virus
was purified from the culture supernatant according to
the methods described by Spear and Roizman (1972).
Phenol: Chloroform extraction of viral DNA was done
according to the method described by Owen and Field

(1988). All the digested DNA samples were
electrophoresed along with lambda phage DNA/Hind III
cut molecular markers in agarose gels according to the
protocol described by Sambrook et al. (1989).

Results
Overall, 43.65 per cent IBR seropositive animals were
found in the study. A total of 15.78 per cent of crossbred
cattle and 21.42 per cent of Red Kandhari cattle and 6.45
per cent buffaloes were seropositive for IBR.  Higher
percentage of seroprevalence was observed in Red
Kandhari cattle than Crossbred cattle.

A total of two isolates of IBR (IBR-1 and IBR-2) were
obtained on MDBK cell lines. The CPE consisting of
rounding of cells and bunch of grapes effect followed by
cell detachment was observed in IBR positive samples.
Cowdry’s Type A inclusion bodies were also observed in
both the isolates. Both the isolates were neutralized by
standard reference IBR antiserum in serum neutralization
test.

The DNA of both the IBR isolates was extracted.The
extracted DNA of IBR isolates when subjected to
electrophoretic mobility on 0.5 per cent agarose gel
showed single compact band of intact DNA. The extracted
DNA of IBR-1 and IBR-2 were further subjected to Bam
HI restriction enzyme digestion. The IBR-1 isolate
showed six bands, which represent A+B, C+D, E, F, G
and H+I fragments. Extracted DNA of IBR-2 isolate did
not show any band upon Bam HI restriction enzyme
digestion.
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Discussion
A large no. of serum samples of bovines were screened
by Suresh et al. (1999) to study IBR seroprevalence by
using ELISA. A total of 3425 field serum samples were
screened for IBR antibodies.  They observed   that 38.1
per cent samples showed presence of IBR antibodies.
Similar observations were also recorded by various
workers (Pandey, et al.2000 and Sontakke, et al. 2002).
The observations in the present study are on the similar
lines. The observations are indicative of circulating IBR
virus in the region.

The characteristic CPE of IBR virus on MDBK cell lines
consisting of rounding of cells and bunch of grapes effect
followed by detachment were showed by both the isolates.
Similar CPE were reported by many earlier workers
(Madin, et al. 1956; Afshar, 1965; and Mehrotra, et al.
1979).

Both of the extracted DNA of IBR isolates (IBR-1 and
IBR-2) when subjected to electrophoretic mobility on 0.5
per cent agarose gel showed single compact band of intact
DNA. The observations are similar on the lines of Pandey
(1997). After Bam HI restriction enzyme digestion IBR-
1 isolate clearly showed six bands, which represent A+B,
C+D, E, F, G and H+I fragments. Earlier, Pandey (1997)
also reported similar bands of IBR isolates of Indian
origin. The result of present study confirms IBR-1 isolate
whereas the results of extracted DNA analysis of IBR-2
isolate did not show any band upon Bam HI restriction
enzyme digestion.
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Detection and Isolation of Group a Rotavirus from Camel Calves in Sudan

ALI Y.H1, A.I. KHALAFALLA2, M.E. GAFFAR1, I. PEENZE3 AND A.D. STEELE3

Abstract
A total of 332 fecal samples were collected from diarrheic as well as recovered and healthy camel calves in four
different areas in Sudan (north, east, central to south and west). Using ELISA, 46 samples (13.9%) were found
positive for group A rotavirus. Using EM, 6 out of 22 ELISA positive samples showed the characteristic
morphology of rotavirus. Group A rotavirus RNA profile was seen in 11 of 51 tested samples using polyacrylamide
gel electrophoresis (PAGE). None of 302 samples examined for coronavirus antigen was positive. The results
indicate the significant role of rotavirus in the epidemiology of camel calf diarrhea in Sudan.  Group A rotavirus
subgroup specificity was determined in 31 out of 42 tested samples, in which subgroup II was predominated
(54.8%). Eighteen of 21-camel group A rotavirus samples was isolated in MA104 cells, which were identified
by ELISA and EM. Cytopathic effects (CPE) were manifested as rounding, elongation, triangulation, vacuolation
and granulation of cells while the cell sheet remains intact. The CPE appeared on days 3-5 on the 1st-2nd
passages. To our knowledge this is the first report for the determination of camel group A rotavirus subgroup
specificity and isolation of camel rotavirus in cell culture.

Keywords: Camel, rotavirus, VP6, tissue culture.

Introduction
Camels in Sudan with a population of about three millions
are important animals. High calf mortality is considered
one of the major constraints to higher productivity in
camels. Many factors contribute to calf mortality, among
which calf diarrhea (Schwartz 1992). Thirty percent
morbidity and 100% mortality due to the disease was
reported (Schwartz and Dioli 1992). In northeast Sudan,
camel calf diarrhea affects about 33% of the neonates
causing 23% mortality (Abbas et al. 1992) and 43.4% of
pastoralists complained from camel calf mortality (Abbas
et al. 1993). Rotavirus was detected in diarrheic camel
calves by ELISA in eastern Sudan (Mohamed et al. 1998).
Isolation of rotavirus from various species was reported
(Almeida and Hall, 1978; Hoshino et al. 1982; Hoshino
et al. 1983 and Makabe et al. 1985). The purpose of the
present work is to determine the distribution of rotavirus
in north, west, central and eastern Sudan and to isolate
the virus in cell culture in order to open the way to improve
diagnosis and control of this economically important
disease.

Materials and Methods
Collection of fecal samples: Collected camel calf fecal
samples were 332 (245 diarrheic, 75 recovered, 12
healthy) they were 28 from River Nile (North), 91 from
Gedarif (East), 25 from Sennar and Blue Nile (Central to
South) and 188 from Kordofan West).

Detection of rotavirus antigen by Enzyme-linked
immunosorbent assay (ELISA): Sandwich ELISA kits for
detection of group A rotavirus antigen (DAKO,
Cambridgeshire, UK) were used. The test was performed
according to the manufacturer instructions.

Electron Microscopy (EM): A total of 22 ELISA positive
samples were examined by EM.

PAGE: PAGE was applied on 51 samples according to
Steele and Alexander (1987).

VP6 subgroup specificity: ELISA for determination of
VP6 subgroup specificity was applied on 42 samples
according to Greenberg et al. (1983).

Detection of coronavirus antigen using ELISA: ELISA
kits for detection of coronavirus (Bio X Diagnostics,
Belgium) were used according to the manufacturer
instructions.

Virus isolation and identification: Inoculation in MA104
cells was done in 21 group A rotavirus positives, the
harvests were tested for group A rotavirus using ELISA
and EM.

Results
Detection of group A rotavirus antigen by ELISA: Forty-
six out of 332 fecal samples (13.9%) were found to be
positive for group A rotavirus antigen (Table 1).

Electron Microscopy (EM): Out of 22 samples tested, 6
had showed rotavirus characteristic morphology.

PAGE: Eleven out of 51 tested samples showed the
characteristic group A rotavirus RNA profile.

VP6 subgroup specificity: Out of 42 tested samples 31
were VP6 subgroup specified, 17 (54.8%) were subgroup
II, 8 group and subgroup I, 3 group and subgroup I, II, 2
group and 1 was group and subgroup II.
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Detection of coronavirus using ELISA: None of 302 samples
tested for coronavirus was positive.

Virus isolation in cell culture: Out of 21 samples, 18
showed a progressive CPE and 3 were negative. All
positives had showed round floating cells in the first
passage on day 3 to 5 post inoculation (PI), which reached
80-90% on day 6 PI. Progressive changes in cells, which
included very large amount of round floating cells, giant
cells, elongation, refractive, ring shaped cells,
multinucleated cells, triangulation, vacuolation and
granulation were observed. syncytia on day 2 PI were
observed in passage 7 of some samples. In all propagated
isolates it was noticed that the cell sheet never detached
completely and there was no difference in the CPE
detected by all samples. The CPE of camel rotavirus in
MA104 cells is shown in Figure 1.

Identification of virus isolates: ELISA and EM detected
rotavirus in tissue culture harvests.

Discussion
Group A rotavirus was detected in 11 out of 117 (9.4%)
of diarrheic camel calves in eastern Sudan using ELISA
(Mohamed et al. 1998). The present study revealed its
detection in 13.9% of samples collected from different
parts of the Sudan with more or less the same prevalence
rate, indicating the wide spread of rotavirus infection in
the country. In this study the characteristic morphology
of rotavirus was seen in 6 out of 22 ELISA positive
samples (27.3%); where in the previous report EM
detected rotavirus in 4 out of 10 ELISA positive camel

calf fecal samples in Sudan (Mohamed et al. 1998). Group
A rotavirus RNA profile was detected in samples from
different localities in Sudan. Rotavirus VP6 subgroup I
was, detected in all tested bovine samples (Mendes et al.
1993), however in this study subgroup II was
predominated in camel calf samples. This is the first report
for the determination of camel rotavirus VP6 subgroup
specificity.  The isolation of bovine rotavirus in different
cell cultures was reported (Almeida and Hall 1978). The
presence of trypsin increases titers of rotavirus in different
cultures. This was proved by many authors ( Theodoridis
et al. 1979; Hoshino et al. 1982; Hoshino et al. 1983;
Makabe et al. 1985). Distinct CPE of human, porcine,
equine and bovine rotavirus in MA104 cells was described
(Kutsuzawa et al. 1982; Albert et al. 1987). In the present
study the isolation of camel group A rotavirus in cell
culture was described. Eighteen out of 21 group A
rotavirus ELISA positive samples were successfully
propagated in MA104 cells. In all propagated rotavirus
isolates, the CPE observed were almost similar but varied
in the time of its appearance (ranged between day 3 to 5
PI). The CPE observed did not differ from that described
in the previous reports for rotavirus isolated from different
animal species. However, the only difference could be that
the cell sheet never detached in case of camel rotavirus.
This is the first report for the propagation of camel group
A rotavirus in cell culture in Sudan. This success was
made possible by the selection of highly ELISA positive
samples (4+) and by the method we used to concentrate
the samples by ultracentrifugation. The successful growth
of camel rotavirus in cell culture can aid in further research
work to prepare specific reagents for testing camel
rotavirus either serologically or on the molecular biology
level as well as developing a relevant vaccine to control
the disease.
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Table 1: Detection of group A rotavirus antigen in camel calf fecal samples by ELISA.

States No. of samples No. of positive No. of negative Percentage of
tested  samples  samples  total positives

River Nile State 28 6 22 21.4%
Gedarif State 91 12 79 13.2%
Sennar and Blue Nile 25 4 21 16%
Kordofan State 188 24 164 12.8%
Total 332 46 286 13.9%

 Figure 1: Cytopathic effect (CPE) of camel
Group A rotavirus in MA104 cells
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Abstract
A total of 339 samples from breeder birds and 96 samples from pre-slaughter grower birds were screened for
nematode eggs using the modified McMaster technique before being individually cultured in an incubator at
28oC. Cultures were examined for the presence of Libyostrongylus douglassii third stage larvae (L

3
). Using

faecal egg counts, eight of 11 farms (72.7%) were positive for L. douglassii in breeders but no eggs were
detected in the growers. The faecal culture method detected wireworm larvae in the breeding stock of all
farms that were surveyed (100%) and five of the eight farms (62.5%) which had grower birds. Libyostrongylus
douglassii was detected in all farms (100%) based on the faecal culture method.

Keywords : Libyostrongylus douglassi ostrich, Zimbabwe

individually in an incubator at 28oC for 10 days. Larvae
were recovered from the cultures using a modified
Baermann technique as described by Sloss et al (1994).

Data Analysis
Descriptive statistics using a Statistix program was
applied to compute the prevalence of L. douglassii on
each farm, based on faecal egg counts and cultures, for
breeders and growers. A  Student t-test was used to
determine if the mean egg counts for breeders were
significantly different among farms.

Results and Discussion
Eggs of L. douglassii were detected in samples from
breeder stock in eight of 11 farms (72.7%) surveyed.
These accounted for 61 of  339 breeder stock samples
(18.0%). Egg counts for the breeders ranged from 0 to
1550 eggs per gram of faeces. A total of 108  of  278
breeder stock samples (38.8%) with negative egg counts
had L. douglassii larvae detected by faecal culture. Based
on faecal culture, L. douglassii was detected in 169 of
339 breeder stock samples (49.9%), and all farms (100%)
tested positive for L. douglassii in the breeder stock (see
table 1).

The present results confirm that the faecal culture method
is more sensitive than the conventional faecal egg count
method as previously reported by Button et al. (1993).
Although Button et al. (1993) recommended the pooling
of faecal samples for culture, the disadvantage with this
method is that of not knowing which individual birds are
infected if the pooled sample is positive. Individual faecal
cultures will avoid expensive programmes in which drugs
are administered to uninfected birds (Craig and Diamond,
1996). Apart from the expense, unwarranted use of
anthelmintics may promote the development of resistant
strains of the parasite (Malan et al. 1988).

Introduction
Libyostrongylus douglassii, the ostrich wireworm, is a
major parasite of ostriches in the tropics (Malan et al.
1988). It was originally described in South Africa by
Cobbold in 1882, and may be endemic or common in
Southern Africa (Hoberg et al, 1995). Adult worms live
on the surface epithelium of the proventriculus, under
the koilin layer and feed on blood (Shane, 1998). Young
stages of L. douglassii penetrate and reside in the
glandular crypts of the proventriculus and occlude the
ducts of the proventricular glands (Craig and Diamond,
1996) causing severe irritation resulting in diphtheric
proventriculitis, commonly termed ‘vrotmaag’ (rotten
stomach) (Reinecke, 1983; Shane, 1998).

The objective of the present study was to determine the
prevalence of L. douglassii in the highveld region, which
constitutes the main ostrich farming region and those
factors which contribute to the occurrence of the nematode
in ostriches in Zimbabwe.

Materials and Methods

Study Sites and Animals
A list of all registered ostrich farms in Zimbabwe  was
obtained from the Wildlife Unit of the Central Veterinary
Laboratory and, of 23 farms contacted in the highveld,
only 11 were fully operational in ostrich farming. A total
of 435 faecal samples were collected from these 11 farms
between September and November 2002.

Parasitological Techniques
Nematode eggs were determined using the modified
McMaster technique as described by Sloss et al. (1994).
Faecal  cultures were prepared by mixing faecal samples
with wood shavings into a crumbly paste and put into
plastic bottles with lids. All samples were cultured
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Introduction
The first report of the use of PGF2α as a luteolytic agent
in cattle goes back to the early 1970s. The availability of
PGF2α  and several highly potent analogues was flowed
their application in cattle as a postpartum reproductive
management tool for many purposes (1). The aim of the
current study was to evaluate the effects of PGF2α  on
reproductive performance in lactating dairy cattle.

Materials and Methods
Holstein-Frisian cows were used from a commercial herd
totaling 580 milking cows, located in western part of Iran,
during two consecutive spring in 2002 and 2003. At the
time of cleaning test, 22 to 32 days postpartum, the cows
with proper uterine involution received the first injection
of PGF2α  (300 ug Dicloprostenol; a synthetic form of
PG manufactured by Aburaihan pharmaceutical co.) and
two weeks later, 36 to 46 days postpartum received the
second injection. Artificial insemination was employed
in case of expression of estrus signs and those that did
not express the sign of estrus, after the second injection
of PG, referred for veterinary inspection. Pregnancy
diagnosis was performed by rectal palpation at 45-50 day
after insemination.

Results and  Discussion
The results of PG treatments on some of the reproductive
indexes are depicted in table 1. As shown, there was no
significant difference between those items in control and
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veterinary inspection. Pregnancy diagnosis was performed by rectal palpation at 45-50 day after insemination.
There was no significant difference between control and treatment groups respecting to the reproductive
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other management tools such as estrus detection, body condition score, management of drying off period,
culling policy, preparturient diseases, nutrition environmental factors have to be taken into account.
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treatment groups. It is concluded that the routine
postpartum administration of PG in dairy cattle, by its
own, has no beneficial effects on reproductive
performance. Therefore, for improvement of reproductive
performance all other management tools such as estrus
detection, body condition score, management of drying
off period, culling policy, preparturient diseases, nutrition
environmental factors have to be taken into account.

Table 1: The effect of Dicloperostenol on some reproductive
indexes in dairy cattle

Reproductive Control Treatment
indexes

Days in milk 92±68 105±94
Parturition to 60.58±34.7 62.70±35.4
  first estrus
Parturition to 100.4±77.2 109.32±92.4
  first service
Days open 138.4±106.2 162.87±78.8
Calving interval 403.72±99.7 420.3±102.2
Conception rate(%) 41.73±1.4 40.13±1.7
Service per 2.3±0.05 2.4±0.1
  conception

References
1. Murugavel, K., Yaniz, J.L., Santolaria, P., Lopez-Bejar,

M. and Lopez-Gatius F. 2003.  Luteal activity at the onset
of a timed insemination protocol affects reproductive
outcome in early postpartum dairy cows. Theriogenology.
Aug; 60(3):583-93.



308
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Abstract
Thirty five pigeons with mid-shaft transverse ulna fracture treated with intramedullary pin –external skeletal
fixator (IM-ESF tie-in) technique showed healed in 94% (33 ulnas) of the cases. Only 2 ulnas (6%) showed
evidence of delayed healing. Most of the fracture sites healed with secondary bone healing (84%). Primary
bone healing occurred in only 3 birds (8.6%). No evidence of implant failure was found in any ulna treated with
this technique.

Keywords: ulna, IM-ESF tie-in, pigeon (columba livia)

Table 1: Results of radiographic evaluations of transverse ulna
fractures treated with the IM-ESF tie-in technique

Parameters Evaluated n=35

a. Clinical union 33 ulnas (94%)
b. Delayed union 2 ulnas (6%)
c. Average clinical union 4.6 ± 0.788 week
d. Clinical union at 3 weeks 2 ulnas (6%)
e. Clinical union at 4 weeks 13 ulnas (39%)
f. Clinical union at 5 weeks 14 ulnas (42%)
g. Clinical union at 6 weeks 4 ulnas (12%)
h. Primary union 3 ulnas (8.6%)
i. Secondary union (healing with callus) 30 ulnas (85.7%)
j. Average week when first external 2.06 weeks ± 0.482

callus seen
k. Average axial length pre-surgery 5.76 ± 0.458cm
l. Average axial length 6 weeks 5.72 ± 0.484cm

post-surgery
m. Implant failure 0 (0%)

DISCUSSION
Radiographic evaluation of transverse ulna fractures
treated with the IM-ESF tie-in technique found that 94
percent of the bones were healed. Clinical union, in which
the fracture line was not visible, was achieved in an
average of 4.6 weeks, a result similar to that found by
Redig (1), who showed that clinical union was achieved
in an average of 4.4 weeks post-surgery in raptors treated
with the same technique. He also found that the presence
of clinical union was achieved as early as 3 weeks post-
surgery. Without any fixation device, transverse ulnas
fractures that were not displaced took a longer time to
heal, which was 6 weeks post-surgery (2).

Introduction
The IM-ESF tie-in is a combination of an intramedullary
(IM) pin linked to an external skeletal fixator (ESF)
connecting bar. A conventional IM pin is selected to fill
an estimated 50% to 60% of the marrow cavity, and two
or more positive-profile threaded ESF pins are linked to
the IM pin by a metal or acrylic connecting bar (1) (Figure
1).

Materials and Methods
A total of 245 radiographs from 35 pigeons were used in
this study. The radiographs were selected from those taken
of all the transverse ulna fractures treated with IM-ESF
tie-in fixation (Figure 1). Each pigeon had pre-surgery,
immediately post-surgery, and weekly radiographs for 6
weeks post-surgery, a reasonable time for normal avian
bone healing. A radiograph of each pigeon’s ulna was
used to evaluate the healing process. Each radiograph was
evaluated for initial callus formation, total weekly callus
formation, implant stability, primary and secondary bone
healing, clinical union, and axial alignment pre-surgery
and post-surgery. Dorsal-ventral and anterior-posterior
radiographs were taken at each noted time. For the
evaluated parameters, only the dorsal-ventral radiograph’s
view was used because it was more useful.

Results
The parameters evaluated in transverse ulna fractures
treated with the IM-ESF tie-in technique are summarized
in Table 1.
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Transverse ulna fractures healed with the IM-ESF tie-in
technique and evaluated by radiographic techniques have
shown a similar healing process in other bone-healing
studies in avian species (1, 2) and mammalian species.
Radiographic changes were commonly noted after 2
weeks post-surgery because hematomas, hemorrhages,
and other cellular changes that take place early in the
healing process are unable to be detected by radiograph
but are detected mainly by histology (2). Later,
radiographic changes can be more appreciated, with
evidence of external callus at both fracture ends.

Delayed bone healing occurred in two ulnas. A very high
degree of instability is considered the main cause of non-
union (3). In these cases, clinical union was delayed as a
result of the tie-in being cut at 3 weeks and the IM pin
being removed at 4 weeks. After 5 weeks, the external
fixation bar was removed. In both cases, disconnecting
the tie-in at 3 weeks post-surgery resulted in no external
callus and a very visible fracture line. Therefore, a lot of
movement and removal of the rest of the fixation
worsened the condition. After evaluation of the
radiographs of both cases, external coaptation such as a
figure-of-eight bandage (4) would be likely to result in
clinical union in a couple more weeks (Abu-unpublished
data). Surprisingly, none of the cases showed any evidence
of fixation device failure, and none of the treated ulnas
showed bone infection or osteomyelitis. This is thought
to be due at least in part to aseptic conditions during
surgery (Abu, unpublished).

Conclusion
The good results on bone healing using IM-ESF tie-in
technique proved that this technique can be a good and
stable fracture fixation technique to use in avian fracture
repairs and bone graft study.
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Figure 1: Schematic drawing of an ESF-IM tie-in fixator
attached to a diaphyseal ulna fracture. (a):External skeletal
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Introduction
The mention of the word “pets” often brings a smile to
many.  When people talk about pets, certain values often
come to mind.  Amongst the more common reasons that
are cited for having pets are: love with no strings attached,
companionship, a substitute relative, a protector, a social
asset (i.e., pedigree pets), an exercise companion, and
sometimes a reminder of a lost loved one.  Many pet
owners say that their pets are their best friends.  Just what
is it that they get out of the relationship with their pets?
Some pet owners say that their pets care about how they
feel, and are sensitive to their emotional needs (Cussack,
1988).  As such, they often turn to their pets as a source
of comfort in times of need (Serpell, 1990).  Then, there
are those who say that their pets offer love and affection
in a non-judgmental manner.  No matter what the mood
of the physical state of their owners, their pets are always
there for them.  In this way, pet owners felt that their pets
were able to see the best side in them.  Thus, this study
addressed the following research questions:
l Was there a relationship between the bonding of pet

and pet owner, and social support provided by pets?
l How important were pets to their owners in various

situations?
l How do pet owners spent their time with their pets?

Materials and Methods

Sampling
The subjects in this study were interviewed face-to-face
using structured questionnaires.  In total, 100 Thai and
100 Malaysian pet owners were interviewed.  Of this
number, 50 subjects from each country owned cats, and
the other 50 from each country owned dogs.

Bonding Between Pet and Pet Owner

TEOH, H. J.,1 S. K. CHEONG,2 P. C. SUTTIWAN3 AND 3V. BORVONSIN

Teoh Psychology Services Sdn Bhd, Malaysia, Health Psychology Unit, Universiti Kebangsaan Malaysia
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Abstract
The interactions between 200 pet owners and their pets were observed in this study.  In general, the study also
found that the more social support the pet provided for their owner, the stronger the emotional bond between
pet and owner.  Pet owners were also asked to say how important their pets were in various situations.  Generally,
pet owners thought that they needed their pets most during their free time, and when they were lonely.  Many
pet owners thought that their pets were important to them during their childhood.  Some pet owners felt that
their pets were important when their spouse was not around.  In troubled times, many pet owners sought
comfort from their pets.  They felt that they needed their pets when there was relationship problem, and when
a family member was ill.  Many pet owners reported regularly playing with, and patting their pets.  Thus, the
study results implied that strong bonds between pet owner and pet resulted in many social support benefits for
the pet owner.

Keywords: Pet Owner, Mental Health, Bonding, Social Support, Relationships

Measurement Instruments
Dog/Cat Attachment Questionnaire
The Dog/Cat Attachment Questionnaire is based on a
bonding instrument used between children and parents.
It examines the emotional and behavioural responses that
the pet displays when the pet owner is around.  A likert
scale is used to report these responses, where lower score
suggest a greater bond between pet and pet owner.

Multidimensional Scale of Social Support
Social support is defined as availability of the pet to attend
to the owner’s needs.  It involves being sensitive to the
owner, and being there when the owner is in distress.
Scoring is on a likert scale, where higher scores indicate
a greater availability of perceived social support by the
pet-owner. The measurement devices were written in
English and translated into Bahasa Malaysia and Thai

Data analysis
Analysis of the data was conducted using Statistical
Package for the Social Sciences (SPSS).

Results
The data analysed in this study attempted to answer the
research questions from the perspective of understanding
causal relationships between variables, and the frequency
of occurrences of behaviours.

How Did Social Support from the Pet Affect
the Bonds Between Pet and Pet Owner?
The results indicated that higher levels of perceived social
support from pets, results in greater feelings of bonding
and attachment between pet and pet owner.
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How Did Pet Owners Interact with Their
Pets?
The results indicated that pet owners regularly talked to
their pets, and that their pets understood their feelings

Who Was More Important?  Pets or Others…..
Most pet owners still felt that their human companions
were more important than their pets.

How Important Were Pets in Various
Situations?
Generally, pet owners indicated that their pets sometimes
had a role to play during difficult situations.

Discussion
Strong bonds between pet owner and pet result in many
social support benefits for the pet owner.
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Table 1: Summary of ordinary least square multiple regression
analysis for pet social support predicting attachment
to pets. (N=200)

B SE B

Attachment
Social Support -0.472 0.041 0.000**

Note:  R = 0.635 [F (1,199) = 133.484, p<0.01]
**p<0.01

Table 2: Regularity of interactions between pet and pet
owner

Interaction with Pet Percentage Reported
Regularly

of pet owners talked to  their pets 92.5%

felt their pets understood 67%
what they were saying

Table 3: Responses to the importance of pets to human
companions

Pets Importance Compared Percentage with
Humans Respond Positively

pets were more important than     6 %
   their spouses
pets were more important than     3%
  their parents
pets as more important than     21%
  their friends

Table 4: Pet Owner responses to situations where the pet
was important

Situation Percentage Respond
Positively

During free time 82%
When lonely 74.5%
During childhood 62.5%
When their spouse was not around. 52.5%
When relationship problem 45.5%
When a family member was ill 32.5%

How Often Do Pet Owners Interacted With
Their Pets?
Most pet owners regularly played with and patted their
pets.

Table 4: Pet Owner’s Frequency of Interaction with Pets

Regular Interaction with Pets Percentage of
Regular Responses

Play with their pets 69%
Pat their pets 77.5%
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Abstract
The mental health status of 400 pet and non-pet owners in Malaysia and Thailand were compared.  Whilst no
significant differences were observed on global scores of self-esteem and self-efficacy, it was observed that
trends indicated slightly better mental health amongst pet owners.  In terms of self-esteem, pet owners felt more
competent and felt that other people felt glad to be with them.  In addition, more pet owners thought that they
were not boring as they felt they had a better sense of humour.  Pet owners also felt better about themselves and
were generally not ashamed to be themselves.  When the respondents were asked to evaluate their ability to
perform tasks, pet owners, as compared with non-pet owners, felt that they were more able to make plans and
ensure that the plans worked better.  Besides that, pet owners generally did not tend to give up easily as they
would persist on trying at tasks until they completed the task.  Results indicated that there were many subtle
mental health benefits to owning a pet.

Keywords: Pet Owner, Mental Health, Self Esteem, Self Efficacy, Malaysia & Thailand

subjects from each country owned a pet of either a dog
or a cat.
Measurement Instruments
Self-esteem Testing Scale (Nugent and Thomas, 1993)
Self-esteem is a person’s perception of their self-worth
and value.  It includes overall self-worth, social
competence, and problem solving ability, intellectual
ability, self-competence, and worth relative to other
people. The scale consisted of 40 items which respondent
responded to on a seven-point scale. The internal
consistency has an alpha of .97. The items were summed
to produce a total score ranging from –120 to +120.

Self-efficacy Scale (Sherer et al. (1982)
Self-Efficacy is defined as a person’s perception of their
ability to carry out tasks competently.  The scale consisted
of 17 items which respondents responded to on a five-
point scale. The internal consistency had an alpha of .86.

The measurement devices were written in English and
translated into Bahasa Malaysia and Thai

Data Analysis
Analysis of the data was conducted using Statistical
Package for the Social Sciences (SPSS).

Results
The data analysed in this study attempted to answer the
research questions from the perspective of comparing
means and understanding causal relationships between
variables.

Introduction
Pets have always been companions to humans.  They are
found all over the place in urban and rural settings.
Previous research findings have indicated that pets have
positive effects on their owner’s mental health.  Mental
health includes depression, anxiety, aggressiveness, self-
esteem and self-efficacy.

Many studies suggest that having a pet may help alleviate
mental health problems.  Serpell (1990) noted that pet-
owners, when compared with non-pet owners, had less
minor health problems and higher self-esteem. Staede
(1993) studied the psychological well being of cat owners
and non pet owners and found that cat owners had lower
levels of mental health problems.

Thus, this study addressed the following research
questions:
• Was there a difference between pet owners and non-

pet owners on the measure of self-esteem?
• Was there a difference between pet owners and non-

pet owners on the measure of self-efficacy?
• If there was better self-esteem in a pet owner, how

does this relate towards greater self-efficacy?

Materials and Methods

Sampling
The subjects in this study were interviewed face-to-face
using structured questionnaires.  In total, 200 Thai and
200 Malaysian were interviewed.  Of this number, 100
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Was there a difference between pet owners and non-pet
owners on the measure of self-esteem?
Was there a difference between pet owners and non-pet
owners on the measure of self-efficacy?

What were the difference between pet and non-pet owners
on individual items of self-esteem and self-efficacy?

Self Esteem
Pet owners had more positive mental health when
compared with non-pet owners.  Pet owners
• “felt more competent”
• “felt that other people felt glad to be with them”
• “thought that they were not boring as they felt they

had a good sense of humour”.
• “felt better about themselves”
• “not ashamed to be themselves”
• “felt more confident that they could perform well in

whatever they did”

Self-Efficacy
• Pet owners felt that they were more able to make

plans and ensure that the plans worked better
• Pet owners did not tend to give up easily as they

would persist on trying at tasks until they completed
the task.

If there was better self-esteem in a pet owner, how does
this relate towards greater self-efficacy?

Discussion
Having a pet improves some aspects of self-esteem, and
enables the pet owner to feel that they are more competent
at handling a variety of tasks.
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Descriptive statistics of self-esteem and self-efficacy

Description Means (SD) F Value
Pet No-Pet Total

Self-esteem 47.23 (24.66) 41.95 (29.16) 44.59 (27.10) 3.816
Self-efficacy 62.52 (7.51) 61.08  (8.67) 61.80 (8.13) 3.154

Summary of ordinary least square multiple regression analysis for self esteem predicting self-efficacy. (N=400)

B SE B

Self-efficacy
Self-esteem 2.088 0.130 0.000**

Note: R = 0.626 [F (1,399) = 257.006, p<0.01]
**p<0.01
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Abstract
The effect of heat stress on reproductive performance has been studied by many authors. A herd of 109 lactating
Nagdi cows, Bos indicus native breed, were studied for 3 years to evaluate the effect of hot summer months on
reprodutive efficiency. Duration of oestrous cycle, interval of calving to first oestrus and calving to conception,
number of services per conception and the rate of repeat breeder cows were increased due to heat stress.

rate during hot seasons was 71 percent and for cold was
83 percent (P<0.05). In hot seasons, mean first service
conception rate was 6.9 percent, significantly higher
(P<0.05) than overall pregnancy rate (71 percent apart
64.1). This difference was due to presence of repeat
breeders. Mean duration of pregnancy in hot seasons was
282,9 days and in cold was 287.4 days (P<0.05) and
overall pregnancy rate was 286.4days. Mean oestrus
detection efficiency (ODE) was 57.4 and 66 percent
during hot and cold seasons respectively (P>0.1).
Retention of placenta was not observed during the 3 years
study. Fetal membranes in this breed were expelled 4.20
hours after parturition and only 2.22% of membranes were
expelled after 20 hours without any complications.
Incidence of uterine infections was 2.95 percent
throughout the 3 years (2.3% in hot seasons and 3.6% in
cold seasons). The difference was highly significant
(P<0.05). It was 1.3% higher in cold seasons. Repeat
breeding was 8.2 percent (12.8% for hot and 3.6 for cold).
In hot seasons a significant elevation (9.2%) was observed
(P<0.05).

Discussion
In this study heat stress increased duration of oestrous
cycles, calving to first estrus period,  calving to conception
period, number of services per conception and the rate of
repeat breeder cows and decreased conception rate, mean
duration of pregnancy period, and the rate of uterine
infections. Mean oestrus detection efficiency was not
significanty affected by heat stress. Many authors have
reported that Bos indicus cattle exhibit oestrus behavior
more readily in the hot summer months (Kumar, 1978).
An association between low winter temperatures and long
oestrous cycles plus a relatively high frequency of silent
ovulation have been reported in Brahman cattle (Orihuela,
2000). Heat stress increased proestrous period and serum
oestradiol of dairy cattle and heifers (Wilson et al, 1998).
Because the mean calving to first oestrus periods have
increased 11.8 days, the calving to conception period have
increased to 18.9 days and oestrus detection effciency
have not significantly differed in the hot summer months,
It seems that  heat stress affect conception rate more than
the incidence of anestrus.

Introduction
Heat stress could affect reproductive efficiency. Increase
in temperature from 24 to 32oC reduces fertility in cattle
(Roman-ponce et al, 1977).This reduction in fertility is
directly through the effects of heat on semen, embryo,
endometrial function and uterine conditions (Malayer et
al, 1990) and indirectly mediated via hypothalamic,
hypophysial and/or adrenal products (Rochi et al, 2001).
On the other hand, oestrous cycle lengths, heat detection
rate (Monty et al, 1976), conception rate (Du Preez et al.
1991), open days and may other reproductive indices
would be affected by heat stress.

Materials and Methods
In this study a herd of 109 lactating Najdi cows, a native
breed of Shushutar, (Khuzestan, Iran) were chosen to
evaluate the effects of heat stress on reproductive indices,
for 3 years. The average temperature from May to October
was above 32oC. The differences between hot and cold
seasons in reproductive indices were compared using T-
student and Chi-square tests.

Results
Findings showed that average duration of oestrous cycles
was 26.6 and 22.5 days under hot and cold conditions,
respectively (P>0.1). Average duration of oesrous cycles
throughout the three years of study was 24.5 days in this
breed. Average interval of calving to first oestrus was
61.1 days in cold and 72.9 days in hot climate (P<0.05).
Since insemination was done at the first postpartum
oestrus, the average interval of calving to first oestrus
was equal to that of calving to first service. Average days
from calving to conception (days open) was 67 days in
cold seasons and 85.9 days in hot seasons, both in an
acceptable range (85 – 115 days). The difference between
seasons was highly significant (P<0.05). Mean overall
pregnancy rate of cows (64.1% for hot and 79.8% for
cold seasons) and bulls (58.1% for hot and 70.1% for
cold seasons) were in the acceptable range. In the hot
season, there was 15.7 percent significant reduction in
conception rate of cows and 12 percent of bulls (P<0.05
and P<0.10 respectively). Mean first service-pregnancy
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Conclusion
It is concluded that heat stress significantly affect the
reproductive performance of Najdi cows in hot summer
months.
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Abstract
A chronic persistent ulcerative disease was reported   in coloured carps or Koi carps (Cyprinus carpio) in
several commercial aquarium fish holding facilities and retailer shops. A preliminary histopathological study
was carried out to elucidate the pathological signs seen. The ulcer was characterized by tissues edema and
necrosis with chronic inflammatory response. Findings showed that in severe ulcer development it also involved
deep muscle layers and sometimes exposing the bone. In most of the affected fish the abdomen were slightly
swollen and filled  with  a clear yellow or red-tinged ascetic fluid. Liver and kidney were pale in colour, swollen
and friable.  In cut sections , mild to severe cellular changes such as diffuse haemorrhage, cell necrosis and
degeneration were seen in the skin, muscles, gills, kidney, liver, spleen and intestines. Electron microscopy  of
the infected tissues showed the presence of two virus particles, morphologically similar to Coronavirus and
Reovirus.

Keywords: Ulcer, koi carp, histopathology, aetiologic agents

Introduction
Ulcerative disease is a common fish disease problem in
freshwater and marine fishes.  Epizootic Ulcerative
Syndrome (EUS) is the infamous well-described
ulcerative disease in Asian countries, occurring in wild
and cultured freshwater fishes.  Over 50 species of fish
has been reported to be infected by this disease..
Ulcerative disease in aquarium fish , particularly with
ornamental pond fish such as goldfish (Carassius auratus)
and Koi (Cyprinus carpio) has yet to be investigated and
described  thoroughly. In Koi carps,  the disease is known
as “hole-in-the body disease’ by fish farmers. This disease
is currently endemic in Koi farms in Malaysia. The current
study aims to  elucidate gross and microscopic signatures
using light and transmission electron microscopy of the
ulcer lesion in Koi carps and to relate findings to possible
causative agent involvement.

Material and Methods
Tissue samples from skin with ulcerative lesions, gill,
kidney, liver, spleen and GI tract from 36 moribund fish
were removed and fixed in 10% neutral buffered formalin
and routinely processed for histopathology. Sections cut
at 4-6 _m were stained using H&E. Skin lesions and
internal organs were fixed in 4% buffered glutaraldehyde,
postfixed in 1% osmium tetraoxide and processed for
TEM. Bacteria isolation was also made from the ulcerated
lesions.

Results
The marked pathological changes were noted in the skin,
gills, kidney, liver, spleen and intestine. The disease was

first characterized by a break in epidermis and followed
by penetration into muscles initiating diffuse
haemorrhage, oedematous muscle fibers,  necrosis and
inflammatory response. Haemorrhage, cellular infiltration
and hemosiderin-laden macrophages were also found in
renal and liver tissues. Wet smear of skin and  gills
indicated the presence of monogenean, Gyrodactylus sp.
and ciliated protozoans  such as Epistylis sp and
Myxobolus sp.  In TEM, there were two types of virus-
like particles in kidney, morphologically similar to
Coronavirus and Reovirus. Bacteriological examination
of the ulcers revealed four main gram-negative bacteria
namely Aeromonas hydrophila, Vibrio cholerae,
Pseudomonas aeruginosa and Shewanella putrefaciens
(will be described elsewhere)

Conclusions
The present study describes the pathological of ulcer
disease in Koi carp and also is the first report of the
ulcerative  disease in Malaysia. The findings indicated
multiple infections of gram-negative bacteria and virus.
Aeromonad and Pseudomonad bacteria are well known
pathogens of fish causing septicaemia and localized
infection, while Shewanella sp. is commonly associated
with decomposing fish meat, such as in trash fish. The
presence of  Coronavirus and Reovirus –like virions are
of first mentioned. In EUS of freshwater fish,
Rhabdovirus was initially associated with the disease but
has yet to be confirmed. Further study is undergoing to
clarify the roles of the bacteria and virus in ulcerative
disease of Koi carps.
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Figure 1: Young Koi carp with advanced ulcerative lesions.

Figure 2: (a) Extensive hemorrhages  in the renal  parenchyma as well as degeneration changes of the tubules. H&E . (b)
Hypertrophy and hyperplasia of gill epithelial cells with fusion of adjoining secondary lamellae.  Mag. X500.

Figure 3: (a) Viral particles packed in paracrystalline  arrangement seen in kidney cell. (bar = 1µm); (b) Coronavirus-like virions
showing icohexahedral  shape  with crown seen in the vacuolated cytoplasm of kidney cells.
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Abstract
ICSI is a laboratory procedure developed to facilitate fertilisation by cryopreserved sperms that will not bind to
or penetrate an egg. ICSI involves the insertion of a single motile bovine sperm directly into the cytoplasm of
a matured bovine oocyte using a glass needle. ICSI is indicated when there is low numbers of motile sperms
with normal appearance; problems with sperm binding to and penetrating the egg and antisperm antibodies of
sufficient quality to prevent fertilisation or an increase in percentage of abnormal sperm morphology. n=20
motile bull sperms were injected in 20 matured bovine oocytes one at a time. ICSI is an effective technique for
the treatment of male factor infertility.

Keywords: Intra-cytoplasmic, motile, sperm microinjection, bovines

was melted to an inside diameter of about 25-30µm. The
pipette was then washed in chromerge, rinsed in distilled
water and stored until used.

Preparing the Oocytes for Microinjection
The cumulus cells surrounding in vitro-matured bovine
oocytes were removed in medium containing 1 mg/ml
hyaluronidase alone or in combination with pronase, and
denuded oocytes with a spherical shape, a visible first
polar body (Pb) and an evenly granulated ooplasm were
selected. As bovine oocytes have a dense cytoplasm,
oocytes were centrifuged at 6000 x G for 5 minutes to
facilitate visualization during the injection process.
Following centrifugation, oocytes (n=20) were placed in
a droplet HEPES-bufferred TCM 199  supplemented with
1 mg/ml BSA (as handling medium).

Preparing the Sperm
To facilitate sperm pick-up with the injection needle, the
sperms were suspended in polyvinyl pyrrolidone (PVP;
Thadani, 1980). A 10% solution of PVP (molecular weight
40,000; Sigma Chemical Company, St Louis, MO.) in
0.9% saline was prepared ahead of time and filter
sterilized into small tubes. Just before use, the sperms
were mixed with a small volume of PVP (final PVP
concentration was 5-7%).

Microinjection of Motile Sperm into Bovine
Oocytes
An individual sperm cell was picked up from the droplet
of sperm and PVP mixture by aspirating the tail first at
the botom of the dish, and then it was moved to the droplet
containing the bovine oocytes to be injected. With the

Introduction
Direct injection of sperm into the cytoplasm of oocytes
was first reported in sea urchin and amphibians 30 years
ago. ICSI has revolutionized the treatment of male
infertility by overcoming barriers to sperm entry into the
egg. Fertilization is possible even with scant sperm or
compromised sperm function. Since the procedure
requires only one sperm, this opens up promises for both
infertile or quadriplegic men (McEvoy et al. 1997). The
objective of this study was to develop a reliable method
for Intra-Cytoplasmic Motile Sperm Microinjection in
bovines.

Materials and Methods

Preparation of Embryo Holding Pipettes
A glass capillary was pulled on the Pipette puller at an
appropriate predetermined setting. Two pipettes were
made with one capillary tube. The micropipette was
broken by melting and fusing the tip of the micropipette
to the glass bead on the microforge. The glass bead should
be just hot enough to fuse to the micropipette but not too
hot as to bend the tip. When the two were fused the current
to the filament was turned off and the micropipette was
pulled away from the filament. The outside diameter of
the holder should be approximately the same size as the
outside diameter of the embryo (for bovines: 150 µm).
The tip was fire polished by turning the current to the
filament up until the filament glowed orange. The tip was
then carefully moved adjacent to the glass bead until it
began to melt. The speed of melting may be adjusted by
the amount of current applied to the filament or the
distance between the filament and the pipette. The tip
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aid of the micromanipulator and inverted microscope, an
oocyte was held at the 9 o’clock position with the holding
pipette, placing the first polar body around either the 12
or 6 o’clock position. After the injection, pipette
containing a spermatozoa was inserted into the ooplasm
at 3 o’clock position, a moderate vacuum was established
in order to rupture the oolemma and to extract some of
the ooplasm into the injection pipette. Subsequently the
aspirated ooplasm and spermatozoon were expelled into
the ooplasm with a minimum volume of the medium. The
pipette was then withdrawn gently.

Results
ICSI was successfully performed in matured bovine
oocytes using the technique described. These preliminary
results show that ICSI is possible in bovines and opens
the door to new areas of research, ranging from basic
reproductive biology to the production of hybrids with
commercial value that otherwise would not be possible.
If ICSI is linked with regular ultra-sound guided retrieval
of oocytes by follicular aspiration from each ovulatory
cycle, an efficient method for treatment of infertility could
be achieved for a range of genetically valuable animal
species.

Discussion
Following the initial introduction in mammals by Uehara
and Yanagimachi in 1976, ICSI has been employed in
many species, ultimately resulting in live human births
(Van Steirteghem et al. 1993). Although some questions
have been raised regarding the technique (Lamb, 1999),
ICSI remains a reasonably safe and effective treatment
to address many types of male factor infertility (Palermo
et al. 1996). In domestic animals intracytoplasmic sperm
injection (ICSI) as become an area of intensive research
due to its potential for stock improvement. This technique
also has been recognized as a valuable method for the
preservation of endangered species with difficulties to
reproduce in captivity.

Bovine ICSI may overcome the inability of sperms from
certain bulls to fertilise in vitro. Further, any damage done
to sexed sperms as a result of the separation procedure
might no longer be an issue using such a technique (Van
Steirteghem et al. 1993). Sperm microinjection might
provide a means by which human or animal sperm with
impaired fertilising ability could participate in fertilisation
by experimentally bypassing  capacitation, zona binding,
acrosome reaction, zona penetration and fusion with the

egg membrane. ICSI may allow fertilisation by
spermatozoa with deficient kinetic properties or
anomalies of the acrosome (Boerjan et al. 2000). Besides,
oocytes should be collected as rapidly as possible to avoid
undue stress encountered outside the incubator and
injected within a time frame consistent with that normally
encountered during natural fertilisation (Siber S, 1993).
However, further studies are necessary to confirm the high
survival and fertilisation rates obtained after ICSI.
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Abstract
A hundred soil and 86 fecal samples from Mazandaran province of Iran, with a humid and moderate climatic
condition, and 50 soil and 50 fecal samples from Garmsar region with dry and higher temperature in most
months of were tested for presence of nematophagous fungi. Then Arthrobotrys cladodes var. macroides (CBS
113565 = IRAN 677C) was isolated and purified. This was the first report of isolation of nematophagous fungi
in Iran. For study on the nematophagous activity of above-mentioned fungus against third stage larvae of
Haemonchus contortus, different concentration of conidia were added to larvae of Haemonchus contortus and
were caused reduction to 94.46% in number of larvae.

Keywords: Arthrobotrys cladodes var. macroides, native isolate, nematophagous activity, Haemonchus contortus

Clinical Implications
No nematophagous fungi were collected from soil
samples of Garmsar and fecal samples of sheep for both
geographical regions included in this experiment so
above-mentioned fungus need to moderate weather and
optimal temprature for maximum growth is 25ºC. One
of the major problems of using the nematophagous fungi
as biological control agents is their exposure to feaces
containing parasitic and free stage larvae of animals and
the best method is to add fungi conidia to their feeds. As
a result, these conidia should pass through ruminant
gastrointestinal tract without losing its viability and
nematophagous activity.

References
1. Barron G. L. (1977) The nematode-destroying fungi. Topics

in Mycology No. 1, Guelph, Ontario, Canada.
2. Chandrawathani P., Holland J., Waller P. J. and Jamnah O.

(2001) Prospects for controlling small ruminant nematodes
by Predacious fungi: survey, isolation and identification
of a Malaysian isolate for biological control of helminthes.
2nd International Congress/13TH VAM Congress and CVA-
Australia/Oceania Regional Symposium, 27-30 August
2001,Kuala Lumpur, 125-126.

3. Cooke R. C. and Godfrey B.E.S. (1964) A key to the
nematode-destroying fungi. Trans. Brit. Mycol. Soc. 47(1),
61-74.

4. Faedo M., Waller P. J. and Larsen M. (1997) The potential
of nematophagous fungi to control the free-living stages
of nematode parasites of sheep: Comparison between
Australian isolates of Arthrobotrys spp. and Duddingtonia
flagrans. Vet. Parasitol. 72, 149-155.

5. Gronvold J., Henrikson S. A., Nansen P., Wolstrup J. and
Thylin J. (1989) Attempts to control infection with
Ostertagia ostertagi (Trichostrongylidae) in grazing calves

11TH INTERNATIONAL CONFERENCE OF THE ASSOCIATION OF INSTITUTIONS FOR TROPICAL VETERINARY MEDICINE AND 16TH VETERINARY

ASSOCIATION MALAYSIA CONGRESS 23-27 AUGUST 2004, SUNWAY PYRAMID CONVENTION CENTRE, PETALING JAYA: 320-321

Material and Methods
100 soil and 86 fecal samples from Mazandaran province
of Iran, with a humid and moderate climatic condition,
and 50 soil and 50 fecal samples from Garmsar with dry
and higher temperature in most months of were tested
for presence of nematophagous fungi. To show the
predatory activity of above-mentioned isolate, different
concentration of its conidia (10, 100, 1000, 8000,20000
& 100000 conidia) were added to feaces containing egg
of Haemonchus contortus (EPG = 70) respectively and
live larvae were isolated by Berman method.

Results
No nematophagous fungi were found in fecal materials
and Garmsar soil samples. Meanwhile out of 100 soil
samples tested from Mazandaran, 11 of them harbored
A. oligospora of which only three isolate were
successfully collected and purified. These were called
isolates 1 (Arthrobotrys oligospora var. oligospora), 19
(Arthrobotrys oligospora var. oligospora) & 49
(Arthrobotrys cladodes var. macroides). This was the first
report of isolation of nematophagous fungi in Iran and
native isolate of Arthrobotrys cladodes var. macroides
was sent to CBS of Netherland and was named to (CBS
113565 = IRAN 677C). In vitro examination of this isolate
revealed it to has good nematophagous activity by
addition of different concentration of conidia (8000,
20.000 and 100.000) of this isolate to feaces containing
egg of Haemonchus contortus (EPG = 70) and reduction
in third stage larvae by addition of (8000 to 100.000)
conidia was 63.27% - 94.46%. Statistically this finding
was significant in comparison with control group
(P<0.001).
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Table 1: Effect of different concentration of conidia of Arthrobotrys cladodes var. macroides on third stage larvae of
Haemonchus contortus

Number of larvae in Concentration  Fungus
Percentage gram of feaces of conidia
of reduction ( Mean ± SD)

 —————  49.66±3.44  ————— Control 1
8.63% 45.37±1.64 10
13.86% 42.77±1.78 100 Arthrobotrys
41.76% 28.91±3.18 1000  oligospora var. 2
72.15% 13.83±1.44 8000  macroides
84.57% 7.66±2.88 20000
96.65% 1.66±0.44 100000

Figure 2: A larva of Haemonchus contortus
was trapped by three trapsFigure 1: Conidia of Arthrobotrys cladodes var. macroides
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Introduction
At least 13 species of fruit bats (sub-order
Megachiroptera), including two flying foxes species, and
60 species of insectivorous bat (sub-order
Microchiroptera ) were described in Peninsular Malaysia
(Medway et al. 1978). Flying foxes belong to the family
Pteropodidae - medium to large exclusive old world fruit-
and nectar-feeding bats, known to travel over considerable
distance (Field et al. 2001). In Malaysia satellite
transmitter-tagged Pteropus vampyrus have been shown
to move approximately 100 km to Indonesia (personal
communication) following good flowering of native trees.

In the outbreak of Nipah virus in Peninsular Malaysia
between 1998 and 1999 (Mohd Nor et al. 2000),
Malaysian bat species become a logical surveillance
priority after laboratory investigation indicated that Nipah
virus and Hendra virus were closely related. The wild-
caught bats population were sampled by mist-net (small
fruit bat species) or shooting (Pteropus species). Although
difficult and dangerous, physical restraint of live bats for
at least ten minutes for immobilization is needed for blood
and swabs samples.

However, there is limited information on short-term
chemical restraint indicated in flying foxes. A combination
of acepromazine (1.1 mg/kg) and ketamine (11 mg/kg)
has been reported to effectively immobilize Indian flying
foxes (P. giganteus). Ketamine and xylazine were
successfully used for immobilization of grey-headed (P.
poliocephalus), black (P. alecto), little red (P. scapulatus),
and island flying fox (P. hypomelanus) (Darryl et al., ).
However, in the field, a practical dose/animal is very
crucial due to the time constraint (references?). In this
study we evaluated ketamine and xylazine combination
at 0.1 ml/animal as the easiest and practical dose for short-
term immobilization of wild medium size flying foxes.

Ketamine and Xylazine Combination for Short-term Immobilization
of Wild Island Flying Fox (Pteropus hypomelanus)

SOHAYATI, A. R.1, J. SHIRAI, C.M. ZAINI, Y. ROHAIZA, M.Y. AZIZI, A. H. KARIM,
S. H. SHARIFAH AND A. J. AZIZ

Veterinary Research Institute, 59, Jln Sultan Azlan Shah, 31400 Ipoh, Perak, Malaysia

Abstract
A combination of ketamine and xylazine were evaluated for short-term restraint of trapped wild adult island
flying foxes (Pteropus hypomelanus). At a dose of 0.1 ml of ketamine: xylazine per animal (approximately 10:2
mg/kg), 71+ 25 sec were needed for induction and the animals were immobilized for approximately 27+8
minutes. The drug combination were administered intravenously and provided effective immobilization for
live sampling with good quality of induction and recovery in the subjects.

Keywords: Ketamine, xylazine, immobilization, Pteropus hypomelanus, flying foxes

Materials and Methods

Animals
Ten (eight males, two females: adult: 438 + 80 g) healthy
island flying foxes (Pteropus hypomenalnus) were used.
All bats were were caught in Tioman Island, using mist
net during flying out for feeding and returning to their
roosting site. These animals were released after full
recovery from the anesthesia.

Experimental Protocol
The bats were catched using a mist net erected 15 meters
from ground. Bats caught in the morning of the study
were released the same day. All bats were kept in pillow
case individually 3 hours before handling. Each bat was
placed at dorsal recumbency and administered 0.1 ml of
the combination commercially preparation of ketamine
HCL and xylazine (this is regardless of body weight?).
After the injection the bats were placed on paper towel.
Respiratory rate was recorded every 5 minutes for as long
as immobilization allowed.

Induction time was defined as the period between
injection and loss of muscle tone. Muscle tone was
evaluated by loss of the retraction of a leg. Immobilization
time was determined as the time elapsed from induction
to the return of righting response. Return of righting
response was assessed to be when the bat was able to
turn over onto its vent rum within 2 minutes (Darryl et
al.). Following the response, each bat was returned to its
pillow cage and held upside down. All the bats were
considered fully recovered approximately 3 hours after
the righting response.
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Results
At the lowest dose (or dosage) based on body weight,
induction time for male and female approximately were
67 sec (10: 2 mg/kg and 40 sec (15: 3 mg/kg), respectively.
Mean induction time significant differ between sex. Mean
for induction time for male and female was 71 + 25 sec.

At the lowest dose based on body weight , immobilization
time for male and female approximately were 18 min
(10: 2 mg/kg ) and 26 min (15:3 mg/kg), respectively.
Mean immobilization time did not significantly differ
between male and female. Mean immobilization time for
male and female was 26 min + 8 min.

The bats had no significant changes in respiratory rate
until the last five to seven minute before they started to
show the righting response. At all dosages sedation and
recovery produced less struggle. In fact, all the
immobilized bats would always be immediately returned
to the bag after ten minutes.

Discussion
In this study the combination of ketamine and xylazine
at dose 0.1 ml for animal body weight 438 + 80 g or 0.2
ml/kg (10:2 mg/kg) produced effective short-term
immobilization in these flying foxes. The combination
produced good-quality induction, immobilization and
recovery. Ketamine alone produced higher respiratory
rate, struggling and muscle tremor (Darryl et al.,year? ),
combination with xylazine decreased muscle tone and
the amount of ketamine. The apparent bradypnea
produced by the combination in this study has also been
reported in island flying foxes before and other species
(Medway et al.,1978).

The dosage used in this study is similar to that reported
to be effective in captive Pteropus hypomelanus
previously (9: 1.8 mg/kg) There were no significant

difference in mean of immobilization time between
captive and wild animals and route of administration of
the drug for the induction time. However, for animals
which have to be released immediately after full recovery,
intravenous administration is better for flying
performance post anesthesia.

In conclusion, we recommend a combination of ketamine:
xylazine at a dosage of 0.2 ml/kg, intravenously for short-
term chemical immobilization of the wild island flying
fox.
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Some Characteristics of the Bosnia and Herzegovina Honey

B. ALI1, F., AKLOVICA, S. ISOVI, A. BAI, M. ELILOVI AND S. FILIPOVI
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Abstract
The findings of a research of honey quality parameters in different locations throughout Bosnia and Herzegovina
are shown in this paper for the period 2000 – 2003.  A total of 193 samples of honey: Meadow (Floral),
Acacia’s, Sage-blossom’s, Chestnut and Forest were analyzed. The research focused on evaluation of physical
and chemical parameters of honey and comparison of its quality with the current legislation. The parameters
pertaining to the quality of honey were determined in accordance with the provisions of the Rulebook governing
the quality of honey... (The Decree, Official Gazette of RBiH 2/92, 13 and 14/94).

In analyzed samples, the contents of water was 12, 59 - 20, 20%, ashes 0, 06 - 0, 69%, pH 3, 46 - 4, 68 and
acidity 5, 09 -34, 00%. In directly reduced sugar the values was 60, 33 - 77, 42 %, total sugar 65, 86 - 80, 84%
and saccharose 0, 05 -8, 68%. It arises from the findings and other parameters that honey produced within
Bosnia and Herzegovina has a high quality and is in compliance with the current legislation.

Keywords: honey, parameters, and quality.

Introduction
Although Bosnia and Herzegovina is a small country,
there are many regions with different climate conditions,
wide variety of plants, clean air and water, which enable
people from these areas to do apiculture. Rarely in the
whole world do we encounter such conditions for getting
quality of honey. Honey is a sweet substance produced
by honey bees from the nectar of blossoms or from
secretions of plant’s living parts, which the bees collect,
transform and combine with specific substances and store
in honey combs to mature (Codex Alimentarius
Commission FAO/WHO Food Standard Programe,
1971.). It is a complex mixture of substances ranging from
bright yellow to dark brown color, with a specific smell
and taste. Some 100 substances were discovered in the
honey so far. Some substances are very useful for the
functioning of the human organism (Abadzic, N. 1982).

The honey’s composed mostly of natural carbohydrates.
As for sugars, fructose and glucose are represented for
the most part, while saccharose, maltose and other
saccharides are less represented. Other characteristic
substances of honey are: proteins, free amino acids,
enzymes, organic acids, mineral salts, water, pollen and
vitamins. The quality of honey depends on a number of
factors, like the botanical origin and composition of
nectar, climate conditions, geographic region in which
the honey-producing plants grow the collection season,
time and manner of storage, ripeness and processing. The
goal of this research was to determine the organoleptic,
physical and chemical characteristics of honey and to test
its quality in accordance with the current legislations.

Material and Methods
The examination of the quality parameters was conducted
on 193 samples between the years 2000 and 2003. All

the samples were from Bosnia and Herzegovina
(Sarajevo, Zepce, Zenica, Travnik, Tuzla, Cazin, Konjic,
Ljubuski, Gorazde, Sokolac, Bratunac, Derventa). Most
samples were delivered by independent bee-keepers,
while a lesser part was provided by the market, sanitary
and veterinarian inspection. The analysis was performed
in the Laboratory for the hygiene and technology of
victuals of the Faculty of Veterinary Science in Sarajevo.
All the quality parameters (water, ashes, pH, total acidity,
directly reducing sugars, total sugar, saccharose, glucose
and fructose) were determined according to the Rulebook
on the quality of honey and other bee products and
methods for the quality control of honey and other bee
products (Official Gazette of RBiH, 2/92, 13 and 14/94).
The organoleptic characteristics (color, smell, taste and
consistency) of honey were graded in accordance with
defined criteria.

Results and Discussion
The results of the examination of parameters are shown
in tables 1; 2-A and 2-B. Each sort of honey has its
characteristic smell, taste and consistency. These precise
organoleptic characteristics are important in order to be
acceptable by the consumer. Additionally, the quality of
honey is of great importance. The analyzed samples of
honey were produced in 2000, 2001 and 2002/2003. A
total of 193 samples of honey were analyzed from wild
growing bee-producing plants, collected on 12 producing
localities. In order to reach the research goal, we analyzed
the physical and chemical parameters of quality of 5 sorts
of honey, the sampling of which took place in three
production periods (Table 1).

Table 2A gives the minimum, maximum and average
values for the content of water, pH values, acidity and
content of ash in the Meadow, Acacia, Sage, Chestnut
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and Forest honey. The lowest average value of water was
14, 45 % - Acacia honey and highest average value of
water was 16, 59 % determined in Chestnut honey. The
lowest pH average values of 3, 93 were in Acacia honey
and highest of 4, 45 in Forest honey. For acidity average
values amounted between 13, 17 m mol/kg – Acacia
honey and the highest value was 24, 22 m mol//kg - Sage
honey. The ash average values ranged from 0, 12 % -
Acacia honey to 0, 45 % - Forest honey.

Table 2B shows the results (minimum, maximum and
average values) of the fructose, glucose, directly reducing
sugars, saccharose and total sugar contents. The average
values of fructose were 33, 83% - Forest honey and 38,
49% for Acacia honey. The range of average values for

glucose were from 29, 20% - Forest honey to 35, 10% -
Meadow honey. The lowest average value of directly
reducing sugars was 63, 03% in Forest honey, and the
highest was 72, 80% in Meadow honey. For saccharose
average values were from 1, 99% - Chestnut honey to 5,
78% - Forest honey and the total sugars average values
ranged from 66, 57 % in Forest honey to 73, 74% in
Acacia honey. The results of the physics-chemical
parameters shown in tables 2.-A and 2.-B show that all
these sort of honey were in compliance with the existing
regulations in Bosnia and Herzegovina (Rulebook,
Official Gazette of R BiH 2/92, 13 and 14/94). There are
also differences between individual sorts of honey, which
is visible from the physical and chemical parameters
obtained (Krauze, A. 1991).

Table 1: Overview of the number of analyzed samples of honey produced from wild growing honey-producing plants

Sort of Honey Year ( period ) of production

2000 2001 2002 / 2003 TOTAL

Meadow (Floral) 15 25 40 80
Chestnut 10 12 33 55
Acacia 8 7 10 25
Sage 6 8 9 23
Forest – Honey 3 3 4 10
Total 42 55 96 193

Table 2A:  Physical and chemical parameters of different sorts of honey in Bosnia and Herzegovina

Sort of Honey Parameters
Water g/100g pH Acidity g/100g Ash g/100g

Meadow (Floral) n 80 n 80 n 80 n 80
X 15.84 X 4.02 X 23.48 X 0.15
Max 19.84 Max 4.25 Max 34.00 Max 0.32
Min 12.59 Min 3.90 Min 5.09 Min 0.07

Chestnut n 55  n 55  n 55  n 55
X 16.59 X 4.26 X 13.85  X 0.17
Max 20.20 Max 4.65 Max 17.25 Max 0.25
Min 14.10 Min 3.60 Min 11.50 Min 0.09

Acacia n 25 n 25  n 25 n 25
X 14.45 X 3.93 X 13.17 X 0.12
Max 15.88 Max 4.12 Max 14.50 Max 0.23
Min 13.07 Min 3.46 Min 7.50 Min 0.06

Sage n 23 n 23  n 23 n 23
X 14.62 X 4.22 X 24.22 X 0.16
Max 15.10 Max 4.55 Max 26.00 Max 0.20
Min 13.08 Min 3.95 Min 21.00 Min 0.11

Forest  - Honey n 10  n 10  n 10 n 10
X 15.75 X 4.45 X 19.45 X 0.45
Max 18.31 Max 4.68 Max 21.00 Max 0.69
Min 13.04 Min 3.80 Min 16.50 Min 0.28
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Table 2B: Physical and chemical parameters of different sorts of honey in Bosnia and Herzegovina

Sort of Honey Parameters
Fructose Glucose Directly reducing Saccharose Total sugars
g/100g g/100g sugars g /100 g/100g g/100g

Meadow (Floral)  n 80  n 80  n 80   n         80 n 80
X 37.70 X 35.10 X 72.80 X 2.26 X 72.97
Max 40.72 Max 36.70 Max 77.42 Max 5.21 Max 80.84
Min 35.99 Min 29.53 Min 65.52 Min 0.05 Min 65.86

Chestnut n 55 n 55 n 55 n 55  n 55
X 38.00 X 33.93 X 71.93 X 1.99 X 71.85
Max 41.00 Max 35.00 Max 76.00 Max 2.23 Max 74.62
Min 34.50 Min 33.52 Min 68.02 Min 1.04 Min 70.37

Acacia   n 25 n 25  n 25 n 25 n 25
X 38.49 X 31.23 X 69.72 X 2.06 X 73.74
Max 43.27 Max 31.92 Max 75.19 Max 4.76 Max 76.92
Min 35.40 Min 30.85 Min 66.25 Min 0.06 Min 71.60

Sage n 23 n 23 n 23 n 23  n           23
X 37.96 X 31.21 X 69.17 X 2.66 X 71.22
Max 40.50 Max 31.60 Max 72.10 Max 4.53 Max 75.19
Min 35.93 Min 30.64 Min 66.57 Min 1.10 Min 68.26

Forest - Honey  n 10 n 10 n 10 n 10 n 10
X 33.83 X 29.20 X 63.03 X 5.78 X 66.57
Max 36.15 Max 30.10 Max 66.25 Max 8.68 Max 70.43
Min 32.20 Min 28.13 Min 60.33 Min 1.13 Min 65.90

Conclusions
• The analyzed sorts of honey were ripe with

characteristic organoleptic features. From the data
obtained for the physical and chemical parameters it
is evident that they are within the framework of
regulations determined by the legislation in force.

• By the sugar analysis, in the honeys examined, we
obtained a content of fructose higher than glucose.

• All this confirms that the honey produced in Bosnia
and Herzegovina is of high quality.
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Introduction
Fowl typhoid (FT) caused by Salmonella Gallinarum (SG)
is a nemesis to the Korean poultry industry. The disease
affects both commercial chickens as well as breeder birds.
Due to its vertical transmission, the disease in young
chickens results in to heavy economic losses through
morbidity and mortality. On the commercial premises, it
can spread to other flocks through horizontal mode. In
the past, various vaccines (both 9R strain and modified
killed vaccines) have been used to control FT with variable
success. Use of antibiotics is associated with emergence
of multiple resistant SG strains in the field condition (Shah
et al., 2004). Alternative means of controlling the disease
are therefore needed. We studied the effect of oral
administration of left over of tissue culture medium (ET-
Y) after harvest of Korean wild ginseng (KWG) against
mortality, fecal excretion and body weight gain in day
old birds experimentally infected with SG.

Materials and Methods
Day old chickens were randomized in to 4 groups (n = 32
per group), G1, G2 (pretreated with 8 ml/L of ET-Y-KWG
in drinking water) and C1, C2 (untreated control). All
chicks were challenged with 108 cfu of SG at 1 (G1 and
C1) and 2 (G2, C2) weeks of age followed by culturing
of fecal swabs at 4, 8, 12 and 16 days post inoculation

Effect of Remains of Tissue Culture Medium Used for Growth of Korean
Wild Ginseng on Mortality, Body Weight and Fecal Excretion of

Salmonella gallinarum in Young Chickens

DEVENDRA H. SHAH, JAE-WON SEOL, SANG-YOUEL PARK, HYUNG-SUB KANG, KYEONG-SEON RYU1,
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Abstract

We studied the effect of oral administration of left over of tissue culture medium (ET-Y) after harvest of Korean
wild ginseng (KWG) against mortality, fecal excretion and body weight gain in birds experimentally infected
with S. Gallinarum. Day old chickens were randomized in to 4 groups (n = 32 per group), G1, G2 (pretreated
with 8 ml/L of ET-Y-KWG in drinking water) and C1, C2 (untreated control). All chicks were challenged with
108 cfu of SG at 1 (G1 and C1) and 2 (G2, C2) weeks of age followed by culturing of fecal swabs at 4, 8, 12 and
16 days post inoculation (PI). Chicks in all groups (100%) showed fecal excretion of SG up to 4 days PI with
subsequent appreciable reduction in the numbers of fecal culture positive chicks in treated groups as compared
to control groups. The difference in the body weight gain between pretreated and untreated groups was not
statistically significant. Mortality after challenge at 1st and 2nd week was 37.50% (G1), 31.25% (C1) and 34.37%
(G2) and 50% (C2), respectively. The results in this study indicates that ET-Y-KWG reduces mortality in birds
when given for duration longer than 1 week and also reduces fecal excretion of SG in infected birds.

Keywords: Fowl typhoid, Korean wild ginseng

(PI). After challenge, birds in all the treatment groups
were maintained on the same doses of ET-Y-KWG till
the termination of the experiment. The body weight of
each bird was measured at 4, 8, 12 and 16 days PI. The
internal organs of all the chicks died during experiment
were processed for isolation of SG (Shah et al. 2000).

Results and Discussion
The fecal excretion of SG among the experimental birds
is shown in Figure 1. Chicks in all groups (100%) showed
fecal excretion of SG up to 4 days PI with subsequent
appreciable reduction in the numbers of fecal culture
positive chicks in treated groups as compared to control
groups. By day sixteen, 5% birds challenged at 1 week
of age in group G1 while 22% birds in group C1 revealed
positive on fecal culture. Similarly, the birds challenged
at 2 weeks of age showed 9% and 18% culture positivity
in G2 and C2 groups, respectively. The reduced fecal
excretion of SG among ET-Y-KWG pretreated groups
indicates that the effect is due to some of the secretary
components of KWG in the tissue culture medium waste.
It is quite possible that these components may have some
antibacterial activity or might have acted as a barrier
against intestinal colonization of SG. The difference in
the body weight gain between treated and untreated
groups was not statistically significant. Mortality after
challenge at 1st and 2nd week was 37.50% (G1), 31.25%
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Figure 1: Trends in fecal excretion of Salmonella Gallinarum in chickens
challenged ta 1 and 2 weeks of age over the experimental period

 (C1) and 34.37% (G2) and 50% (C2), respectively. The
disparity in the mortality rates in 1 week old birds and 2
week old birds may be due to the reason that the response
to ET-Y-KWG is dependent on the duration of the
treatment. The results indicate that ET-Y-KWG reduces
mortality as well as fecal excretion in young birds over 1
week of age and can be effectively used in the control of
FT. Further studies are needed to characterize he active
secretary components of KWG in order to incorporate
those in future therapeutics or immunoprophylactics.

Figure 2: Trends mortality rates of the chickens challenged at 1 and 2 weeks of ago over the experimental period.
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Effects of Cooking Methods on The N-3 Pufa Content of Pufa-Enriched Eggs
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Abstract
The n-3 polyunsaturated fatty acids (PUFAs) are known for their beneficial roles in human health. Recent
understanding of their importance and continued consumer demands for healthier foods had led to the
incorporation of n-3 PUFAs in table eggs. However, the stability of these n-3 PUFAs in eggs as a result of
cooking or temperature treatments was seldom documented. The n-3 PUFAs are known for their heat lability
and as much as 50% can be destroyed by temperatures beyond 100oC. This report attempted to quantify the loss
of n-3 PUFAs in n-3 PUFA-enriched eggs as a result of two commonly employed Malaysian cooking methods.
Three types of eggs were used, the conventional eggs (CONV) as the control, the n-3 PUFA-enriched eggs (N-
3) and eggs enriched with the docosahexaenoic acid only (DHA), which is a long chain n-3 PUFA. A total of 15
eggs per egg type were used. Each of these 15 eggs were further divided into three portions of either uncooked
egg (RAW), poached in boiling waterbath (POACH) or fried without oil (FRIED) to attain a core temperature
of 70 C. Fatty acids were then quantitated for all eggs and their treated portions (n=135) using gas chromatography.
Results showed that most of the PUFA’s in the eggs were reduced post-cooking. The n-3 PUFA’s were significantly
reduced (P<0.05) in both POACH and FRIED N-3 and DHA eggs. Poaching seemed to have negligible effect
on the CONV eggs but not frying. In general, the frying process is more destructive than poaching, causing a
significant 14 – 23 % loss in the n-3 PUFAs of the eggs.

Keywords : Eggs, n-3 fatty acids

same grade, size, weight and were obtained from the same
producer within 48 hours after lay. Each egg was beaten
separately within a container to ensure the yolk and
albumen were properly mixed, and further divided into 3
equal portions and subjected to either poaching (POACH),
frying without oil (FRIED) or remained uncooked (RAW)
as the control. Poaching was done by boiling in a
waterbath at 100oC. Frying was done without oil to attain
a core temperature of 70oC.  In total, there were 135
sampling portions (3 portions x 45 eggs) derived from
the 45 eggs available for fatty acid determination. Total
fatty acid extraction was done using the
chloroform:methanol (2:1 v/v) solvent system as
described by Folch et al. (1957). Transmethylation was
then performed using 14% boron trifluoride. The fatty
acid methyl esters (FAME) were separated on a Supelco
SP-2330 fused silica capillary column (30m x 0.25 mm
ID, 0.20 mm film thickness) in a 5890 Hewlett-Packard
Gas-Liquid Chromatograph (injector/detector
temperature, 200oC/250oC; column temperature, 100 –
190oC at 7.2oC/min). Datasets were corrected for moisture
loss, blocked by egg types and analysed using ANOVA
to compare the effects of cooking methods on the fatty
acid content of each egg type.

Results  and Discussions
Results in Tables 1 - 3 showed that the n-3 PUFA content
of N-3 and DHA eggs were very susceptible to cooking
processes employed in this trial. Both frying and poaching
processes resulted in 5.2 % – 23.8 % reduction of n-3
PUFAs. Poaching the CONV eggs had negligible impact

Introduction
The egg is a rich source of fat in the human diet and the
yolk alone contained up to 30% fats (Milinsk et al. 2003).
Although high levels of dietary fat is discouraged in
human diets, the nutritional quality of fats in food products
should be addressed by their saturated, unsaturated and
polyunsaturated fatty acid compositions, not by their
crude fat content alone. This is because each fatty acid
had its own distinctive role in the physiology and health
of the human body (Khosla and Hayes, 1992). The n-3
polyunsaturated fatty acids (n-3 PUFAs) are known for
their beneficial hypotriglyceridaemic, antithrombotic and
hypotensive effects in human populations (Connor, 2000).
Hence, enriching the n-3 PUFA content of the eggs
through advances in animal nutrition represented a logical
approach to improve the nutritional benefits of chicken
eggs (Watkins, 1995). However, the egg n-3 PUFAs have
been shown to be highly susceptible to oxidation during
cooking (Cherian et al. 1996). Therefore, the objectives
of this paper were to determine the n-3 PUFA content of
eggs before and after cooking, and to assess the extent of
PUFA loss as a result of cooking processes.

Materials and Methods
Three types of locally produced commercial chicken eggs
were investigated in this report. The conventional eggs
(CONV, n=15) were used as the control, against which
the n-3 PUFA-enriched eggs (N-3, n=15) and
docosahexaenoic acid-enriched eggs (DHA, n=15) were
compared to. A total of 45 eggs (or 3 x 15 eggs per egg
type) were used for the trial. All of the eggs were of the
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Table 1: Changes in the egg fatty acid content in conventional eggs (CONV, n=15)

Fatty acids Content in Raw Eggs (RAW) Change in Fried Eggs Change in Poached
(Mean±SE mg/100g) % (FRIED) %  Eggs (POACH)

Linolenic acid (18:3 n-3) 178 ± 18 -14.3* -2.3
Eicosapentaenoic acid (20:5 n-3) 23 ± 4 -8.2 -3.1
Docosahexaenoic acid (22:5 n-6) 182 ± 22 -5.6 -2.6
Total n-3 PUFAs 383 ± 28 -12.7* -2.7
Total n-6 PUFAs 5699 ± 126 -10.5 -1.5

 (* denote significant difference from RAW values at P<0.05)

Table 2: Changes in the egg fatty acid content in n-3 PUFA enriched eggs (N-3, n=15)

Fatty acids Content in Raw Eggs (RAW) Change in Fried Eggs Change in Poached
(Mean±SE mg/100g) % (FRIED) %  Eggs (POACH)

Linolenic acid (18:3 n-3) 158 ± 16 -18.3* -6.1
Eicosapentaenoic acid (20:5 n-3) 63 ± 3 -19.2* -5.2
Docosahexaenoic acid (22:5 n-6) 355 ± 19 -16.6* -8.6
Total n-3 PUFAs 576 ± 25 -17.7* -8.7*
Total n-6 PUFAs 4278 ± 193 -11.3 -6.5

 (* denote significant difference from RAW values at P<0.05)

Table 3: Changes in the egg fatty acid content in DHA-enriched eggs (DHA, n=15)

Fatty acids Content in Raw Eggs (RAW) Change in Fried Eggs Change in Poached
(Mean±SE mg/100g) % (FRIED) %  Eggs (POACH)

Linolenic acid (18:3 n-3) 130 ± 12 -23.8* -11.3*
Eicosapentaenoic acid (20:5 n-3) 43 ± 3 -22.0* -9.1
Docosahexaenoic acid (22:5 n-6) 390 ± 18 -15.1* -9.6
Total n-3 PUFAs 563 ± 21 -19.2* -8.8
Total n-6 PUFAs 4123 ± 201 -9.8 -6.1

 (* denote significant difference from RAW values at P<0.05)

on its n-3 PUFA content. Our current results were different
from that reported by van Elswyk et al. (1992) who
claimed that cooking had negligible effects on the n-3
PUFA composition of chicken eggs. The linolenic acid
was most affected by the heat treatment followed by
eicosapentaenoic acid and docosahexaenoic acid, this may
be attributed to its shorter chain length and therefore lower
energy threshold for chemical reaction. Results also
suggested that frying had far more damaging
consequences to the eggs’ n-3 PUFA content compared
to poaching. It is also interesting to note that the egg n-6
PUFAs seemed to be more tolerant of heat  although there
was post-cooking reduction which further reaffirms its
stability vis-à-vis n-3 PUFAs (Watkins and German,
1998).
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Introduction
Kacip fatimah (Labisia pumila) can be found abundantly
in Malaysian forest and grows wild up to 80-100 meters
above sea-level (Burkill, 1935). The herb from the family
Mysinaceae is consist of three varieties;  Labisia pumila
var. alata, Labisia pumila var. pumila and Labisia pumila
var. lanceolata are distributed in tropical and sub-tropical
regions of South-east Asia (Indo-China and Malaysia)
(Burkill et al. 1966). It is consumed orally as a protective
medicine to the birth channel post-partum and is also used
by non-pregnant women for medicinal usage and gaining
energy (Zakaria and Mohd, 1994). In other medicinal
preparations, it is used to reduce excessive gas in the body,
treat flatulence, dysentery, dysmenorrhoeal, gonorrhoea
and “sickness in the bones” (Burkill, 1935).

Materials and Methods

Plant material
Kacip fatimah (Labisia pumila var alata) specimens were
freshly collected from Setiu, Terengganu. The plants were
washed clean and dried inside the oven at 40 0C until the
specimen reach constant weight. Leaves and roots of the
plants were separated and grind into fine powder for future
use.

Water decoction
The dosage was prepared according to the prescription
for human consumption by traditional practitioners

whereby 0.028mg/kg fine powder of Kacip Fatimah roots
was boiled in a beaker containing 20ml distilled water.

Hormone Level Test
Hormone level test was carried out by using ELISA
(Enzyme-Linked Immunosorbent Assay) KIT for the
quantitative analysis of Estrogen and Progesterone levels
in serums.

Experimental Design
Eighteen clinically healthy mature female white rat
(Rattus norvegicus) were divided equally into 2 groups:
Group A and Group B. Group A was the control untreated
group while group B was subcutaneously injected with
1ml water decoction of Labisia pumila extract. The rats
were kept in standard metal cages and were provided with
commercial pellet, fresh vegetables and additional
vitamin. Drinking water was provided ad libitum. Rats
in both groups were humanely euthanised at days 1, 3
and 7 post-treatment and uterus was collected before
sectioned at five different sites; both on the left and right
sites. The perimeter of the endometrial gland, thicknesses
of uterus from lumen to perimetrium and the number of
endometrial glands were measured by Image Analyzer
software.

Results
Perimeter of the endometrial glands in Group B was
significantly larger (p<0.05) when compared with those

The Effects of Kacip Fatimah (Labisia pumila) Extract on Kidney,
Liver and Uterus of White Rat (Rattus norvegicus)
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Abstract
Labisia pumila (Kacip fatimah) herb is well known to improve women health among traditional practitioners.
The decoction from boiling Kacip fatimah is believed to hasten the delivery of baby during labour, and provide
extra energy for women after birth. This study was conducted to determine the effect of the decoction from
boiling extract of Labisia pumila on uterus of non-pregnant white rats (Rattus norvegicus). Eighteen clinically
healthy rats were divided equally into two groups; Gp 1 as the control untreated, while Gp 2 was subjected to
subcutaneous injection of the extract at 0.028mg/kg.  Three animals from each group were euthanized at day 1,
3 and 7 post-treatment. Serum was collected to determine the level of estrogen and progesterone using ELISA
Estrogen and Progesterone Kit (Neogen Co.).   Uterus were collected and fixed with 10% buffered formalin
overnight before sectioned into 5 different sites at both left and right horn.  Histological changes in the uterus
were studied by Image Analyzer software. There was significant differences (p<0.05) in the thickness of
endometrial wall, numbers and perimeter of endometrial glands in the treated group compared to others.  No
correlation (p>0.05) were noted in the level of serum estrogen and progesterone between all groups.

Keywords: Labisia pumila, white rat, uterus, estrogen, progesterone
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in Group A at days 1, 3.  This finding was also consistent
with the thickness of the uterine wall which were
significantly thicker (p<0.05) in Group B.  The number
of endometrial glands was significantly increased
(p<0.05) in Group B at days 1, 3 and 7.

Hormone Level Test
There were no significant differences (p>0.05) noted on
the level of progesterone and estrogen in the samples
collected at days 1, 3 and 7. There was also no correlation
between progesterone nor estrogen level and the number
of endometrial glands.

Discussion
The roots of Kacip fatimah contain either one or more
active compounds that can increase uterine involution
although the mechanisms is unknown (Effendy, et al.,
2001). During oestrus cycle, progesterone levels begin
to rise slowly and continue to rise after the estrogens and
LH peaks, before falling back to basal levels. In rat, the
oestrus fall is followed by a second but lower progesterone
peak (Arthur, et al., 1989). Although Kacip fatimah is
believed to increase the level of estrogen, there was no
significant difference (p> 0.05) in the number of
endometrial glands observed.

Conclusion
The root extracts of Kacip Fatimah shows a strong activity
(p< 0.05) in uterine involution. The  activities (p<0.05)

were observed between treated and non-treated group
observed by degradation in the perimeter of endometrial
glands, degradation in thickness of the uterus wall from
lumen to perimetrium and degradation in number of the
endometrial glands.  However, there was no evidence to
correlate the level of serum estrogen and progesterone
with the numbers of endometrial glands.

Acknowledgements
The author wishes to thank Mrs. Kartini Mohd and Mr.
Muhammad Embong for their assistance.  The
cooperation from Terengganu Forestry Department is
highly appreciated.

Reference
1. Arthur, G.H., Noakes, D.E., Pearson, H. (1989). Veterinary

Reproduction and Obstetrics (Theriogenology). 6th Edition.
ELBS production, London. p. 4-9

2. Burkill, I.H. (1935). A dictionary of the economic products
of the Malay Peninsula. Grown Agent, London. 1023 p.

3. Burkill, I.H. (1966). A dictionary of the economic products
of the Malay Peninsula. Vol. II (I-Z). Governments of
Malaysia and Singapore by the Ministry of Agriculture &
Co-operative, Kuala Lumpur. 1311 p.

4. Effendy, A.W.M, Zamri-Saad, M., S. Aspollah and L.M
Wong. (2001). Effects of Labisia pumila Extract on Uterine
Involution In Guinea Pig. Proc. 23rd. MSAP Ann. Conf.,
27-29 May 2001, Langkawi. Malaysia, p.60-63.

5. Zakaria, M. and Mohd., M.A. 1994. Traditional malay
medicinal plants. Fajar Bakti, Kuala Lumpur. 8 p.

A

Figure 1: Perimeter of endometrial glands (A).  thickness of uterus wall (B).  Number
of endometrial glands (C).  Significant difference (p<0.05)



336

Macroscopic Evaluation of the Gut Associated Lymphoid Tissues (Galt)
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Abstract
Gut associated lymphatic tissues (GALT) play a major role in intestinal immunity. The GALT are portal of
entry for significant pathogens.  Three calves of three-month-old were slaughtered and the small intestines
were removed for macroscopic evaluation.  The Peyer’s patches were located on the anti-mesenteric borders of
duodenum, jejunum and ileum. The distal part of duodenum and whole of jejunum consist of discrete Peyer‘s
patches (DPPs), while the ileum has only continuous Peyer‘s patches (CPPs). The mucosal folds are thicker in
these regions.  The number and size of discrete Peyer’s patches vary in different parts of small intestine and in
individual calf of the same age. Peyer’s patches of proximal parts of jejunum were mostly oval, elongated and
irregular shaped.  The whole ileum was occupied by the continuous Peyer‘s patches. The number of discrete
Peyer‘s patches (DPPs) in jejunum ranged from 30 to 50.  The distance between each discrete Peyer’s patches
and their sizes were not significantly (p<0.05) different.

five different sites: proximal, middle and distal jejunum,
proximal part of ileum and the ileocaecal junction and
inserted with 10% buffer formalin.  After 30 minutes, the
ligations were removed and the intestine was opened
along the mesenteric border. The mucosal surface was
rinsed gently with cold water for 2 hour and transferred
to the fresh prepared fixative solutions (10% buffer
formalin) prior to examination. For each part of intestine
the number of Peyer’s patches was counted and recorded.
The length, distance and width of Peyer’s patches of the
jejunum were measured and recorded.  All numerical
results were analyzed statistically using Duncan‘s
multiple range test.

Results
The number, size and shape of Peyer’s patches
encountered in this study were varied between
individuals.  They were found along the antimesenteric
borders of the distal part of duodenum, jejunum and ileum.
Discrete Peyer‘s patches (DPPs) were visible
macroscopically on the mucosal surface of distal part of
duodenum and jejunum.  The number of DPPs found in
duodenum was ranged between 3 to 5.  The distribution
of DPPs in the jejunum of three-month-old calves is
shown in Figure 1. The average number of DPPs found
in the jejunum of three-month-old calves was 39.  A single
CPP was found on the mucosal surface of ileum.  The
average length of CPP was 250cm. Various size and
pattern of Peyer’s patches occurred at different location
of small intestine. The DPPs were rounded or oval in
shape and often slightly elongated in the longitudinal
direction of the jejunal wall, while CPPs of ileum were
elongated in shape.

Introduction
The gastrointestinal tract is one of the largest
immunological organs of the body containing the gut
associated lymphoid tissue (GALT). The GALT is made
up of mucosal lymphoid follicles (Peyer‘s patches and
isolated lymphoid follicles) and more lymphocytes and
immunoglobulin producing cells. Peyer’s patches (PPs)
play a key role in the protection of the intestinal mucosa
and other body surfaces through humoral and cell-
mediated immune response, and an essential role in
cellular nutrition, energy metabolism as well as in
immunity (Wang 2003).  They were widely distributed
along the bovine small intestine and had two types of
Peyer‘s patches (jejunal or discrete and ileal or
continuous) in some species, like sheep and pig (Pabst
and Rothkotter, 1999). The gut associated lymphoid
tissues in bovine small intestine consist of 18 to 40 discrete
Peyer‘s patches (DPPs) and located in the duodenum and
jejunum (Pabst and Rothkotter, 1999).  Parsons et al.
(1989) described that at 40 weeks of gestation, the bovine
fetus contained up to 76 discrete Peyer‘s patches in the
duodenum and jejunum. The aim of this study was to
describe the distribution, number and size of the Peyer’s
patches of duodenum, jejunum and ileum in three-month-
old calves.

Materials and Methods
Three calves of three-month-old were used in this study.
The calves were supplied by the University Research
Park, UPM upon request.  The calves were slaughtered
and the small intestine was taken out and washed with
phosphate buffer saline solution (pH 7.3) to remove all it
contents.  The small intestine of each calf was ligated at
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The distance between each DPP, length and width of the
DPPs of the jejunum in three-month-old calves are shown
in table 1.  The longest DPPs (up to 10 cm) occurred in
the terminal part of jejunum.  The distance between each
DPP, the length and width of DPPs in jejunum was not
significantly (p<0.05) different in the three calves.

Discussion
The number and distribution of PPs varied between
species and strains within species and depending on age,
different regions of alimentary tract and the diet but the
basic structure is similar (Wang 2003). Owen and
Nemanic (1978) reported that size and distribution were
rather uniform in mice but the shape and number of PPs
were varied. In this study, the number and distribution of
DPPs of jejunum vary within individual calf of the same
age. This is an accord with the finding of Wang (2003).
The number of PPs in small intestine may be due to
differences between individual in resistance to disease
and allergic reaction (Richman et al. 1981).  Sackmann
(1977) found that in rabbit PPs were only located in the
jejunum and ileum, while in man PPs increased from
duodenum to ileum.  In mice PPs started in the duodenum
and contained more numerous on the caudal portion than
those of cranial portion (Abe and Ito, 1977).  In this study

PPs were found from the middle part of duodenum and
increased in number toward the caudal part of small
intestine. The length and frequency of PPs in the small
intestine increased toward caudally with terminal portion
was ileocecal junction.  The ileal PPs occurred as a single
continuous aggregation of lymphoid tissues at or near
the ileo-caecal junction and extending cranially for a
variable distance.  In contrary, the jejunal PPs occurred
as multiple, discrete accumulations of lymphoid tissues
and the number varied between individuals.
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Figure 1: Distribution of DPPs at different parts of jejunum
in three-month-old calves

Table 1: The distance between each DPP, length and width of DPPs of jejunum in three-month-old calves

Calf Distance between each DPP (cm) Length of DPP (cm) Width of DPP (cm)
Mean ± SE Mean ± SE Mean ± SE

1 17.8a ±2.5 2.4a ± 0.5 0.4a ± 0.0
2 23.5a ± 2.8 3.1a ± 0.6 0.4a ± 0.0
3 23.3a ± 2.9 3.1a  ± 0.7 0.5a ± 0.1
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Abstract
The influence of Malaysian honey on biomechanical properties of burn wound was assessed by creating a deep
partial skin thickness burn on the dorsal part of Sprague-Dawley. A total of 45 Sprague Dawley male rats
weighing 200-300 g were used in this study. Two types of local honeys (nenas and gelam) were applied twice a
day in a quantity of 0.5 ml for each application, while control animals received no treatment. The rats were
serially euthanatized at 3, 7, 14, 21 and 28 days post treatment for tensile strength study. Tensile strength test
showed progressed increased in wound tensile strength of all experimental groups. There is no significant
difference between the groups but nenas-treated group showed the highest value of tensile strength at day 3, 14,
21 and 28 day post injury. This study showed that there was an acceleration of the dermal repair in wound
healing treated with Nenas honey compared to control and honey Gelam-treated groups as characterized by an
increase in tensile strength.

Keywords: Burn wound, tensile strength, honey.

at the 3rd, 7th, 14th, 21st and 28th days post wounding. The
skin samples were cut into 6.0cm x 1.0cm dimension and
were measured automatically by computer controlled
instron tensiometer machine (Instron 4301. Each strip was
loaded to the instron grips by pneumatic clamps, 3 cm of
the strip length was exposed between the instron grips
and the remaining 1 cm was clamped between the upper
and lower clamping devices.  Each strip was subjected to
uniaxial load till failure at a crosshead speed of 100mm/
min and room temperature and humidity of 20ºC and 50%
respectively.

Results
The results of tensile strength are depicted in table 1 and
expressed graphically in figure 1. In all experimental
groups, tensile strength values increased progressively
with time. Although there was no significant difference
between the groups at any day post burn, nenas-treated
wounds showed highest value of tensile strength at day
3, 14, 21, 28 compared to control and gelam-treated
groups but the lowest value at day 7 post burns. Whilst
control groups showed the slowest increase in tensile
strength compared to honey treatment groups.

Discussion
Wound strength is determined by the amount and quality
of newly synthesized and deposited collagen, as well as
degradation of preformed collagen (Witte et al., 1998).
Tensile strength, which demonstrates the force per unit
of cross-sectional area needed to break the wound, is an
important measure since it reflects the subdermal

Introduction
One of the most crucial phases in dermal wound healing
is the progressive increase in biomechanical strength of
the tissue resulting from the formation and turnover of
granulation tissue (Paul et al. 1997). According to Jimenez
and Rampy (1999), tensile strength is one of the necessary
parameter in determining the pharmacology effects of
potential wound healing agents. Honey has been proven
to accelerate wound healing by augmenting rate of
collagen synthesis when applied topically and
administered systemically (Suguna et al. 1992). In 1993,
Suguna and his colleagues demonstrated that honey
accelerates collagen synthesis and maturation, thus result
in increase tensile strength of the wound healing skin.
The present study was designed to examine the
biomechanical properties of burn wounds after treated
with 2 selected local honeys produced by bees kept under
different plantations. The floral sources are from
Melaleuca spp. (Gelam) trees and Ananas Comosus spp.
(Nenas) trees.

Materials and Methods
A total number of 45 Sprague Dawley male rats weighing
200-300 g were used in this study. The animals were
divided into three groups consisted of 15 rats per group.
The burn wound was inflicted on the dorsum of rat’s body
using a cylindrical stainless steel template heated in a
water bath at a constant temperature of 85oC. Topical
application of honey was applied twice a day on the burns
wound while the control group did not receive any
treatment. For each group three animals were sacrificed
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organization of the collagen fibres in the newly deposited
collagen (Jimenez and Rampy, 1999). The initial phase
of wound healing is characterized by low tensile strength
due to the severing of collagen bundles and fibrils at the
wound site. During the proliferative phase, fibroblasts
begin to appear accompanied by extracellular matrix
deposition resulted in a slow increase of tensile strength.
In the remodeling phase, tensile strength increased as the
collagen reorganized and matured into larger bundles thus
increased the strength of the wound (Dombi et al., 1993).
The increase in tensile strength of Nenas-treated wounds
could reflect not only increased collagen content but also
collagen maturation resulting from the cross-linking of
the collagen deposited by the fibroblasts. According to
Diegelmann (2001), one of the critical steps in collagen
synthesis is hydroxylation which require vitamin C.  This
study showed that there was an acceleration of the dermal
repair in wound healing treated with Nenas honey
compared to control and honey Gelam-treated groups as
characterized by an increase in tensile strength.
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Table 1: Data of tensile strength (MPa) expressed in mean ± S.D. Mean values with different superscript is significant at 0.05 level.

Experimental Days Post Injury

Groups 3 7 14 21 28
Control a0.81±0.36 a1.35±0.20 a1.47±0.52 a1.97±0.32 a2.08±0.70
Nenas a0.95±0.43 a1.25±0.26 a2.40±1.03 a2.61±0.67 a3.95±1.89
Gelam a0.93±0.14 a1.55±0.68 a1.71±0.26 a2.47±0.31 a2.80±0.49

Figure 1: Graph of mean tensile strength for all experimental groups against days post injury
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Abstract
OrgacidsTM  is an unique acidifier containing balanced amount of formic, phosphoric, lactic, tartaric, citric and
malic acids. It is recommended for use in poultry feeds for the improvement of host health as it is able to inhibit
pathogenic bacteria in animal feeds and in the gastrointestinal tract. A study was carried out to determine the
antimicrobial activities of OrgacidsTM against 21 Gram positive and Gram negative bacteria using the broth
method.  The results obtained showed that OrgacidsTM at the concentration of 0.20% was effective in inhibiting
the growth of most bacteria tested.

Keywords: organic acids, antimicrobial activity, bacteria

cultures were suspended in 0.85% saline solution and
standardized to contain approximately 108 cells/mL using
the McFarland equivalence Turbidity Standard. Half a
mL of the standardized bacteria suspension were
inoculated into preparations of Mueller-Hinton broths
containing 0.00%, 0.15% and 0.20% OrgacidsTM. The
inoculated broths were incubated at 37oC overnight for
all bacteria, except C.jejuni which was incubated under
microaerophilic conditions for 48 hours. The incubated
broths were then tested for their ability to produce visible
growth by subculturing onto blood agar plates. Plates were
incubated overnight at 37oC overnight for all bacteria,
except C.jejuni which was incubated under
microaerophilic conditions for 48 hours. The
antimicrobial activity readings were then taken
immediately after incubation. Tests were done in
triplicates and each batch consisted of a positive control
(bacteria inoculated broth only) and two negative controls
(non-inoculated broths with 0.15% and 0.20 of OrgacidsTM

respectively).

Results and Discussion
The results are presented in Table 1. Most bacteria tested
(14/21 bacteria) were susceptible at 0.15% OrgacidsTM.
S. typhimurium and Vancomycin Resistant Enterococci
(VRE) were inhibited at 0.20% of OrgacidsTM while only
five bacteria (Alpha-Streptococcus, Proteus,
Pseudomonas aeruginosa, Gamma-Streptococcus and
Bacillus subtilis) had MIC above 0.20% of OrgacidsTM.
OrgacidsTM  is recommended for oral administration via
poultry feeds as an additive at a concentration of 0.15%
to 0.20% (or 1.5 kg to 2.0kg per metric tonne feed). It
was clearly shown that OrgacidsTM  at 0.20% concentration
was effective against most bacteria (16 of 21 tested)
especially the most important potentially pathogenic
bacteria e.g. Salmonella, Campylobacter and E. coli. The
findings of the present study were similar to the work

Introduction
Organic acids have a long history of being used in feed
preservation, protecting feed from microbial and fungal
destruction or to increase the preservation effect of
fermented feed (Nakai and Siebert, 2003).  Apart from
that, organic acids also have a positive influence on
growth performance of the host (Jensen, 1998).
OrgacidsTM  is an unique acidifier containing formic,
phosphoric, lactic, tartaric, citric and malic acids blended
into a fine granular carrier.  It  has the capability to sanitize
the feeds, inhibit intestinal bacteria competing for
available nutrients with the host, controlling pathogenic
bacteria in the gastrointestinal tract,  and therefore
improve the health and weight gain of the host animal.
The aim of this study was to determine the bactericidal
activity of OrgacidsTM on different species of important
Gram positive and Gram negative bacteria.

Materials and Methods
The antimicrobial activities of OrgacidsTM against both
Gram positive and Gram negative were evaluated using
the broth method. Gram negative bacteria tested were
Salmonella enteritidis, Salmonella typhimurium,
Eschericia coli, Listeria monocytogenes, Campylobacter
jejuni, Acinetobacter, Actinobacillus, Pasteurella
multocida, Serratia marcencens, Klebsiella pnuemoniae,
Proteus and Pseudomonas aeruginosa.  While Gram
positive bacteria comprised of Vancomycin Resistant
Enterococci (VRE),  Staphylococcus aureus, Alpha-
Streptococcus, Gamma-Streptococcus, Beta-
Streptococcus, Bacillus subtilis, Rhodococcus,
Corynebacterium and Enterobacter. All bacteria isolates
used in this study were of animal origins, obtained from
the culture collection at the Bacteriology Laboratory,
Faculty of Veterinary Medicine, Universiti Putra
Malaysia. Pure cultures of those bacteria were grown on
blood agar under their respective optimal conditions. The
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Table 1 : Minimum Inhibitory Concentration (MIC) of OrgacidsTM against bacteria growth

Concentration of OrgacidsTM

0.00% 0.15% 0.20% Minimum
inhibition

concentration
Plate no. (triplicates) 1 2  3 1 2 3 1 2 3 of OrgacidsTM

Bacteria
1. Acinetobacter + + + - - - - - - 0.15%
2. Serratia marcescens + + + - - - - - - 0.15%
3. Pasteurella multocida + + + - - - - - - 0.15%
4. Klebsiella pneumoniae + + + - - - - - - 0.15%
5. Proteus + + + + + + + + + >0.20%
6. Pseudomonas aeruginosa + + + + + + + + + >0.20%
7. Actinobacillus + + + - - - - - - 0.15%
8. S. enteritidis + + + - - - - - - 0.15%
9. S. typhimurium + + + + + + - - - 0.20%
10. E. coli + + + - - - - - - 0.15%
11. C. jejuni + + + - - - - - - 0.15%
12. L. monocytogenes + + + - - - - - - 0.15%
13. Staphylococcus aureus + + + - - - - - - 0.15%
14. Rhodococcus + + + - - - - - - 0.15%
15. Corynebacterium + + + + + + + + + >0.20%
16. Gamma-Streptococcus + + + - - - - - - 0.15%
17. Alpha-Streptococcus + + + + + + + + + >0.20%
18. Beta- Streptococcus + + + - - - - - - 0.15%
19. Bacillus subtilis + + + + + + + + + >0.20%
20. Enterobacter + + + - - - - - - 0.15%
21. VRE + + + + + + - - - 0.20%
22. Negative control - - - - - - - - -
23. Positive control + + + + + + + + +

+ = growth detected; - = no growth detected

done on the antimicrobial effects of organic acid on
coliform bacteria in piglets (Knarreborg et al., 2002) and
chickens (Tamblyn and Conner, 1997), which further
underline the benefits of incorporating organic acids as
in livestock feeds. Organic acids are viable alternatives
to in-feed antibiotics which had been linked to the
development of antibiotic resistant bacteria and reduced
efficacy of key antibiotics in human medicine (Peregrin,
2002). Feed acidification by adding organic acids can
effectively reduce the bacterial load in feed.   It reduces
the pH, creating unsuitable environment for bacteria to
grow.  In addition, supplementation of organic acids to
animal feed can also lower the buffering capacity of the
feed thus helping in creating an acidic gastric environment
for activation and secretion of  gastric and pancreatic
enzymes.  Therefore, digestibility and utilization of
nutrients are enhanced (Blank et al. 1999).
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Introduction
Chromolaena odorata or well-known as ‘pokok kapal
terbang’ by traditional practitioners in Malaysia are
preferably used for the treatment of burns, soft tissue
wounds and skin infection. (Phan, 2000). The leaves are
usually crushed and applied topically on sores and
wounds. The plant is also believed to enhance homeostasis
and promoting blood coagulation (Akah, 1990). A number
of studies demonstrated that the extract of Chromolaena
odorata inhibited the growth of Pseudomonas aeroginosa,
E. coli, Staphylococcus aureus (Irobi, 1992) and Neisseria
gonorrhoea (Caceres, 1995).

Materials and Methods
The dried leaves and stems of Chromolaena odorata were
blended and soaked into methanol for  5 days. The
methanol fraction was evaporated under vacuum using
Rotary Vacuum Evaporator. Chlorophyll, resin and lipids
were removed by Whatman filtration paper, while
extraction of the residue was done with petroleum ether
in a Pyrex Separatory Funnel. The residue was dissolved
with distilled water in boiling water bath. The aqueous
portion was shaken with ethyl acetate to extract
polyphenolic substances (crude flavonoids). The ethyl
acetate was then evaporated under vacuum to yield the
polyphenolics extract (PPE) which were then dissolved
with 10 ml distilled water to produce 34 mg/ml
concentration of the extract (Thang, et al. 2001). 1.0ml
of 34 mg/ml of polyphenolics extract was pippeted into
each bacteria inoculum and incubated at 370C for 18 hrs.
in triplicates.  Every 2 hours, 0.1ml of the dilutions were

The Antimicrobial Effect of Chromolaena odorata
Extract on Gram-positive Bacteria
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Abstract
Chromolaena odorata plant are used by traditional practitioners for treatment of burns, wound healing, skin
infections, post-natal wounds, and anti malarial. This study was conducted to determine the effect of the extract
on Staphylococcus aureus (ATCC 25923) and Staphylococcus epidermidis.  Staphylococcus aureus (ATCC
25923) was obtained from Kuala Terengganu General Hospital while Staphylococcus epidermidis was isolated
from pus section.  Both bacteria were grown in brain-heart infusion broth and incubated for 18 hours. The
growth of the bacteria was indicated by serial dilution method. The bacteria were placed in test tubes containing
polyphenolics extract and blank tubes as control. 1.0mL diluted extracts (34mg/ml) of Chromolaena odorata
were then placed in the sterile test tube with 1.0ml bacteria. The spread plate technique was done to determine
bacterial load every 2 hours. The polyphenolics extract showed moderate antimicrobial activity on Staphylococcus
aureus and Staphylococcus epidermitis.
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spread on the Mueller Hinton agars from BML were used
for determination of cfu/ml for each point of time (2 hours,
4 hours, 6 hours, 10 hours, 22 hours and 24 hours). The
observations were done after 24 hours incubation
according to the numbers of colony growth on the media.

Results
The growth of Staphylococcus aureus and Staphylococcus
epidermitis were gradually decreased against time thus
indicated that polyphenolics extract is effective as
antimicrobial agents. Both bacteria showed significant
decreased after 6 hours and completely stop after 24 hours.

Time (hours) 2 4 6 10 22 24

Staphylococcus TNTC TNTC TNTC 930 273 202
aureus

Table 1: Numbers of colony of Staphylococcus aureus against
time.
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Table 2   Numbers of colonies of Staphylococcus epidermidis
against time.

Time (hours) 2 4 6 10 22 24

Staphylococcus TNTC TNTC TNTC 1860 248 155
epidermidis

Discussion
Although there was no growth observed after 24 hrs, the
mechanism is still unknown. Further study should be done
to determine whether the polyphenolics compounds are
classified as cell wall inhibitors, cell membrane inhibitors,
protein synthesis inhibitors or affecting the nucleic acids.
The early antibiotics were isolated from natural sources,
however today many are genetically engineered to be even
more effective than their natural counterparts. For an
antibiotic to be useful to humans it must have the ability
to destroy pathogens while being relatively non-toxic to
the host organism. It should be chemically stable and be
able to reach the part of the host organism in which the
infection persists.  More works on the side effects of the
extract to human or animal cells and the mechanism of
its action should be done to gather more information on
the potential of the new antimicrobial agent.

Conclusion
The extract of Chromolaena odorata can be considered
as a potential bactericidal against gram-positive bacteria.
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Abstract
South East Asia’s edible nest swiftlets (Aerodramus sp) is one of the most unique birds in the world.  Many
believed that the nest produced by this species helps to increase immunity in the body and especially to cure
respiratory problems.  However, there is no scientific evidence that the bird’s nests can do such wonders.  In
this study, antibacterial activity was tested on three types of edible swiftlets’ nests: white, yellow and red nests.
The nests were processed into powdered and extract forms and tested against six types of bacteria: Staphylococcus
aureus, Streptococcus sp, Escherichia coli, Salmonella sp, Klebsiella pneumonia, and Pasteurella multocida.
Our results showed that the powdered form did not inhibit the growth of all six types of bacteria.  On the other
hand, the yellow nest extracts were found able to inhibit the growth one bacterial species, that is, Pasteurella
multocida.  As a conclusion, the results obtained from this study are not substantial to prove antibacterial effect
of swiftlet’s nest.  However, in depth exploration on antibacterial activity of the bird’s nest needs to be carried
out.

Keywords: Swiftlets bird’s nests, antibacterial, powdered, extract,

Preparation of Powdered Bird’s Nests and
Extract
Raw bird’s nests were weighed and soaked in normal
saline for one day.  Feathers found in bird’s nests were
removed.  The nests were steamed at 92°C for about 60
minutes and left to dry at room temperature. Then,  the
nests were pound into powdered form.

After the raw nests were weighed and feathers removed,
the nests were steamed under a slow flame for 1 hour.
About 350 ml of water was used during steaming to obtain
the extract.

Bacteria
Six types of bacteria were used: Salmonella sp, Klebsiella
pneumoniae, Pasteurella multocida, Escherichia coli,
Streptococcus sp. and Staphylococcus aureus.  These
bacteria were obtained from the Bacteriology Laboratory
Culture Collection, Faculty of Veterinary Medicine
University Putra Malaysia. All bacteria were subcultured
on blood agar to obtain pure cultures.

Determination of Antibacterial Activity
The broth method was used in determining the
antibacterial activity.  All tests were carried out in
triplicates.Half a gram of white, red and yellow powdered
nests were mixed to 1ml Muller-Hinton broth.  Then,
bacteria were added into the broth mixture with a final
concentration of 105 cells/ml. All bottles were incubated
at 37°C overnight.  At the end of the incubation period,
the bottles were visually examined for bacterial growth
(turbidity).

Introduction
Swiftlets are cave-dwelling birds. They are able to
navigate in pitch darkness by means of echolocation
similar to that used by bats. They breed in dark caves or
cave-like areas (Fadzilah, 2003). At present, there are at
least 24 species of swiftlets in the world (Lim, 2002).
About 8 species are found in Malaysia (Fadzilah, 2003).
They belong to the family Apodidae. The type of swiftlets
cultivated by the Bird’s Nest industry in South East Asia
is mainly the Collocalia sp (Ebnsources, 2003). Swiftlets
use gelatinous secretions called ‘nest-cement’ to bind
materials for nest building, or construct a whole nest with
it.  The nest cement is secreted from a pair of sublingual
salivary glands located beneath the tongue (Lim, 2002).
There are 3 types of swiftlets’ nests: white, yellow and
red. The different coloured nests are due to factors
including the length of time the nest is used for nesting,
and the environment where the nest is built.  The prices
of the bird’s nest depend on the color, size, cleanliness
and the structure of the bird’s nest whether it is full cup
or half-cup. Based on the literature review, the hypothesis
for this study is that the stipulated nest has antimicrobial
properties against certain bacteria. Therefore, the
objectives of this study are to test the antibacterial activity
of swiftlets’ nest and to compare the antibacterial activity
among the three types of swiftlet’s nests.

Materials and Methods
Three types of swiftlet’s nest were used in this study.  They
were two raw yellow nests, two raw red nests, and one
raw white nest. They were collected from a cave during
the rainy season.
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For the extract, 0.5mL of each white, red and yellow nests
extract was added to Mueller-Hinton broth.  Bacteria were
then added into the broth mixture with a final
concentration of 105 cells/ml and 106 cells/ml. All bottles
were incubated at 37°C overnight.  After the incubation
period, the bottles were grossly examined for growth of
bacteria (turbidity).

As for controls, Mueller-Hinton broth inoculated with
each bacteria was used as a positive control while bird’s
nest without any bacteria inoculated acted as a negative
control.

Results
For the powdered form, the broth in all Bijoux bottles
were found to be turbid, indicating growth of bacteria.
Positive controls were also turbid but negative controls
were clear. As for the extract, broth from all the Bijoux
bottles were turbid except bottles incubated with
Pasteurella multocida at 106 cells/ml.  The bottles
(triplicates) were clear and upon subculturing on blood
agar, no bacterial growth.

Discussion
There were two forms of nests used in this experiment,
the powdered and extract forms.  All the powdered
swiftlet’s nest were negative against all the six types of
bacteria. Bacterial growth was not inhibited. As for the
swiftlet’s nest extract, there was turbidity except for the
yellow nest extract.  This clearly indicates that the yellow
nest inhibit the growth of Pasteurella multocida.  This
may be due to high level of iodine in the yellow nest.
Iodine is bactericidal, sporicidal, virucidal and fungicidal.
This extract was found to not inhibiting the growth of the
other five bacteria tested.  The red nest and the white
nest did not inhibit all bacterial growth. These nests may
not have any antimicrobial properties.  The red nest
contains high level of iron (Fadzilah, 2003) and white
nest is just pure saliva of the bird that has minimal content
of feathers.

When tested against a lesser bacterial inoculum i.e 105

cells/ml, all Bijoux bottles were turbid indicating there is
bacterial growth.  Surprisingly, bottles inoculated with
lesser inoculum of Pasteurella multocida in yellow nest
extract were also turbid.  This negative result may be due

to the freshness of the extraction.  The extraction may
have lost its nutritional value over time or may be
contaminated (Fadzilah, 2003).  The 106 cells/ml
inoculum was carried out on fresh extract while
experiment for the 105 cells/ml was done on a 4-day old
extract that was kept at 4°C.

Swiftlet’s nest contains methionine, which is one of the
essential amino acids   Methionine helps to restore the
fine and fair complexion of one youthness (Fadzilah,
2003).  Recent studies in Hong Kong suggested that
swiftlet’s nest may be useful in the treatment of AIDS
(Bornedelight, 2001).  This is because people with AIDS
have low levels of methionine.  Some researchers suggest
this may explain some aspects of the disease process,
especially the deterioration that occurs in the nervous
system. Swiftlet’s nest contains five monoses.  It is
consists of D-mannoses, D-galactose, N-acetyl-D-
galactosamine, N-acetyl-D-glucosamine, and N-acetyl 16
neuraminate (Yu-Qin et al. 2000). D-mannoses help to
wash out bacterium found in over 90% of all bladder
infection, Escherichia coli.  The cell wall of Escherichia
coli is covered with tiny fingerlike projections.  It is
known as ‘lectin’. The lectin allows Escherichia coli to
stick to the inside wall of bladder and urinary tract which
cannot be removed by urination. Since swiftlet’s nest
contain D-mannoses it may have the ability to wash
Escherichia coli from our body.

Conclusion
In conclusion, the result obtained in this study is not
substantial to confirm antibacterial activity of bird’s nest.
Further exploration is needed to reveal the potential of
bird’s nest as an antibacterial agent.
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Abstract
Ketoprofen, meloxicam, celecoxib and rofecoxib were used in the present study to investigate the effects of
NSAIDs on carrageenan-induced paw oedema in rats. Acute inflammation was induced by subplantar injection
of carrageenan (0.1 ml, 1 % w/v) into the rat hind paw. Celecoxib (10 mg/kg) caused significant and prolong
inhibition of rat paw oedema up to four hours. Treatment of rats with ketoprofen (1 mg/kg) significantly
suppressed paw oedema volume at 2, 3 and 4 hour. Meloxicam at (0.2 mg/kg) also significantly inhibited paw
oedema at first three hours. Rofecoxib (10 mg/kg) was only effective in inhibiting the paw oedema volume at 2
and 3 hours.

Keywords: Non-steroidal anti-inflammatory drugs (NSAIDs), carrageenan-induced paw oedema, rat.

Materials and Methods

Animals and Experimental Protocol
Thirty female Sprague Dawley rats (150-250 g), two to
three months old, were used in this study. The rats were
randomly allocated to five groups with each group
consisted of six animals. One hour prior to injection of
carrageenan into the hind paw, the rats were orally
pretreated with ketoprofen (1 mg/kg), meloxicam (0.2
mg/kg), celecoxib (10 mg/kg) and rofecoxib (10 mg/kg).
The control group was not treated with any drug. One
hour post oral treatment of NSAIDs (0 hour), the rat was
briefly anaesthetized with diethyl ether. Prior to
carrageenan injection (0 hour), the paw volume of the rat
was measured using water displacement technique. 0.1
ml of 1% suspension of lambda carrageenan (Sigma
Chemical Co., St. Louis, USA) in isotonic saline was
injected subplantarly into right hind paw under
anaesthesia, whereas the left hind paw was injected with
0.1 ml isotonic saline and used as a control. The procedure
for measuring paw oedema volume was repeated
periodically at 1, 2, 3 and 4 hours post carrageenan
injection. The rats were euthanized after the fourth hour.
Paw oedema volume was expressed in milliliter as the
difference in volume between the carrageenan injected
right paw and normal saline injected left paw at the
particular hour.

Statistical Analysis
Results were expressed as the mean ± S.E.M. Statistical
analysis was determined by analysis of variance
(ANOVA) for repeated measurements and complemented
with Dunnett’s and Duncan’s test when necessary. P-
values less than 0.05 (p < 0.05) were considered
significant.

Introduction
Non-steroidal anti-inflammatory drugs (NSAIDs) inhibit
the enzyme cyclooxygenase (COX), which catalyzes the
conversion of arachidonic acid to prostaglandins (PGs)
and thromboxane.  Two forms of COX have been
identified.  The constitutive isoform, cyclooxygenase-1
(COX-1) is responsible for the production of
prostaglandins involved in prostanoid-mediated
physiological functions such as gastric cytoprotection,
maintenance of renal homeostasis and normal platelet
functions.  A second isoform, cyclooxygenase-2 (COX-
2), has been identified and demonstrated to be highly
expressed in response to inflammatory or mitogenic
stimuli (Chan et al. 1999).  Thus, COX-2 is responsible
for the production of prostaglandins associated with
inflammatory conditions.

Pharmacological investigation of COX inhibition has
shown that the commercially available NSAIDs include
indomethacin, ketoprofen and meloxicam inhibit both
forms of COX enzymes. The conventional NSAIDs
inhibit COX-2 at site of inflammation to produce their
therapeutic benefits, as well as COX-1 in the gastric
mucosa and other tissues, which produces the side effects
such as gastric perforation, ulceration and renal toxicity.
Highly selective inhibitors of COX-2 such as celecoxib,
rofecoxib and nimesulide have recently been developed
that demonstrate anti-inflammatory and analgesic activity
equivalent to conventional NSAIDs while having a
superior gastrointestinal tolerability and lesser side effects
(Seibert et al. 1994).

The present study was undertaken to investigate the anti-
inflammatory activity of ketoprofen, meloxicam,
rofecoxib and celecoxib on carrageenan-induced paw
oedema in rats.
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Results
Paw oedema was significantly inhibited at the first hour
by meloxicam (0.2 mg/kg) and celecoxib (10 mg/kg)
administered orally. All the tested drugs significantly
inhibited the carrageenan-induced paw oedema at the 2
and 3 hours. At 3 hour, the inhibition was most
pronounced in the ketoprofen treated group and less
marked in the rofecoxib treated group. Post hoc
comparisons showed that significant inhibition of oedema
formation by celecoxib at all time points, while ketoprofen
was effective at 2, 3 and 4 hours.

Discussion
The results of this study revealed that all the tested
NSAIDs were able to suppress the oedema formation
induced by carrageenan as compared to the control group
at particular time points. Ketoprofen exerted its anti-
inflammatory activity on the formation of rat paw oedema
at second hour post carrageenan injection and reached
maximal inhibition at the fourth hour. Ketoprofen showed
similar anti-inflammatory activity as claimed in the
studies of Panus et al. (1999) at 3 hour post carrageenan
injection.  The anti-inflammatory effect for celecoxib was
evident as early as the first hour of carrageenan injection,
reached its maximum at 4 hour.  The suppression of
inflammation was maintained throughout the duration of
the study.  The oral pretreatment of rats with celecoxib
successfully inhibited the oedema formation and this
finding was consistent with the previous studies at third
hour (Siqueira-Junior et al. 2003). The oral administration
of rofecoxib produced statistically significant reduction
in paw oedema formation induced by carrageenan at
second and third hours. Similar result was yielded from
the studies of  Chan et al. (1999), oral pretreatment of
rofecoxib inhibited the carrageenan-induced paw oedema
significantly at third hour post carrageenan injection.  Post
hoc comparisons showed significant inhibition of oedema

formation by meloxicam at 1, 2 and 3 hours of the study.
These findings were consistent with other reports that
claimed the rat hind paw oedema induced by carrageenan
has been markedly inhibited by meloxicam at 3 hour
(Agha et al. 1999). These results suggest that the four
drugs inhibit the cyclooxygenase enzyme, which catalyze
the conversion of arachidonic acid to prostaglandins and
thromboxanes, consequently reduce the vascular
permeability and thus suppress oedema formation.
Celecoxib has equivalent anti-inflammatory activity
compared with ketoprofen in acute inflammatory model.
This is consistent with the clinical data available for
celecoxib when compared with conventional NSAIDs
(Seibert et al. 1994).

References
1. Agha A.M, El-Khatib A.S., Al-Zuhair H. (1999).

Modulation ofoxidant status by meloxicam in
experimentally induced arthritis. Pharmacological
Research, 40(4): 385-392.

2. Chan C.C., Boyce S., Brideau C., Charleson S., Cromlish
W., Ethier D. (1999). [Vioxx, MK-0966; 4-(4’-
Methylsulfonylphenyl)-3-phenyl-2-(5H)-furanone]: A
potent and orally active cyclooxygenase-2 inhibitor.
Pharmacological and biochemical profiles.  J. Pharmacol.
Exp. Ther., 290: 551-560.

3. Panus P.C., Ferslew K.E., Tober-Meyer B., and Kao R.L.
(1999).  Ketoprofen tissue permeation in swine following
cathodic iontophoresis. Physical Therapy, 79(1): 343-347.

4. Seibert K., Zhang Y., Leahy K., Hauser S., Masferrer J.,
Perkins W., Lee L., Isakson P.C.   (1994). Pharmacological
and biochemical demonstration of the role of
cyclooxygenase-2 in   inflammation and pain. Proc. Natl.
Acad. Sci. U.S.A., 91: 12013-12017.

5. Siqueira-Junior J.M., Peter R.R., Brum-Fernandes A.J.,
Ribeiro-do-Valle R.M., Rodrigor R.P., Artur J.B., Rosa
M.R. (2003). Effects of valery salicylate, a COX-1
inhibitor, on model of acute inflammation in mice.
Pharmacological Research, 48: 437-443.

Table 1: Effect of the NSAIDs in carrageenan-induced paw oedema in rats

Group Increase in paw oedema volume (ml)
1st hour 2nd hour 3rd hour 4th hour

Control(n=6) 0.26 ± 0.081 0.55 ± 0.250 0.71 ± 0.169 0.82 ± 0.269
Ketoprofen (n=6) 0.18 ± 0.096 0.27 ± 0.090* 0.19 ± 0.053* 0.20 ± 0.014*
Meloxicam (n=6) 0.13 ± 0.039* 0.33 ± 0.090*  0.46 ± 0.182* 0.69 ± 0.211
Celecoxib (n=6) 0.12 ± 0.045* 0.31 ± 0.041* 0.25 ± 0.191* 0.26 ± 0.073*
Rofecoxib (n=6) 0.16 ± 0.072 0.20 ± 0.071*    0.47 ± 0.080* 0.57 ± 0.144

*p<0.05 vs control group over the same period of time.
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Scanning Electron Microscopic Evaluation of Natural Coral
(Porites Sp.) Post-implantation in Sheep Femur
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Abstract
The study was carried out with the aim to evaluate natural coral (Porites spp.) implanted in sheep femur using
SEM.  Twelve adult, male sheep divided into four groups (n=3) were used in this study.  The large bone defect
(2.5x0.5x05cm) was created surgically under general anaesthesia on the left proximal femur.  The defect area
was implanted with coral and monitored for up to 12 weeks.  Implants were harvested at 2, 4, 8 and 12 weeks
intervals and subjected for scanning electron microscopy. The results showed that natural coral was found to be
a biodegradable and osteo-conductive biomaterial, which acted as a scaffold for a direct osteoblastic apposition.

Keywords: Bone substitute, natural coral.

Results
SEM observation demonstrated irregular erosion at the
surface of coral implant at 2nd week post-implantation
(figure 1).  At 4 weeks, the morphology of the pores still
conserved but the size of the pores had changed due to
occupation by the cellular elements and degradation
(Figure 2). The cells attached firmly to the surface as
well as inside the pores.  At 8 weeks, coral implant became
more deteriorated and the shape of the pores had changed,
indicating progressive coral degradation (Figure 3). The
large number of possibly bone forming cells firmly
attached inside the pores.  In addition, the pores surface
was almost covered by a dense collagenous extracellular
matrix.  At 12 weeks, the pore was eroded completely
and the surface almost covered by mineralized collagen
(figure 4).

Discussions
This study has demonstrated that coral implant do
exhibited some of characteristic of an ideal bone
substitute.  The phase of calcium carbonate in the coral is
considered to be a biologic asset in rapid initiation of
bone formation (Yukna, 1994).  The interconnected
porous system of coral, with a larger internal surface and
a higher degree of porosity may be more favorable to
vessel ingrowth, and could enhance osteoblastic migration
thus promoting new bone formation (Roux et al. 1988).
It has been shown that coral skeletons of higher porosity
volume allow larger cellular infiltrate and ion exchange,
promoting faster resorption and bone apposition
(Gullemin et al. 1989).  An ideal bone substitute should
resorbed gradually after being invaded by bone and allow
the new bone to remodel.  In our experience, complete
resorption and replacement by newly formed bone was
observed at the end of study period.  Coral implant
resorbed quickly and bone ingrowth seemed to maintain
the strength of the coral implant even when it began to

Introduction
In surgery, there is special interest in development of bone
implant materials which can be used to repair defects or
deformities arising from trauma or disease.  Natural coral
would become a suitable bone substitute, particularly
since its origin could constitute an advantage over
synthetic materials.  Bone substitution and absorption
have been studied for this material, which has been proved
as resorbable and biocompatible material (Guillemin et
al. 1987).  This study was aim to evaluate the natural
coral post-implantation in sheep femur using scanning
electron microscopy (SEM).

Materials and Methods
Twelve adult, male sheep weighing between 15-20kg
were used in this study. The animals were divided into
four groups (n=3) and housed in an individual pen
throughout the study period. Coral blocks
(2.5x0.5x0.5cm) were prepared and processed according
to the protocol stated by tissue bank of Malaysian Institute
of Nuclear Technologies (MINT), Bangi. The freeze-dried
coral blocks were then sterilized by gamma irradiation at
MINTec-Sinagama, Model JS8900 at 25 kGy. The sheep
was anaesthetized using a combination of ketamine
(10mg/kg) and xylazine (1mg/kg) and maintained with
the 2% halothane gas.  The large bone defect
(2.5x0.5x0.5cm) was created surgically on lateral aspect
of the proximal femur and filled with the coral block.
The animals were euthanased at 2, 4, 8 and 12 weeks
post-implantation and samples of the implant material
were taken for ultrastructure study. Coral implants were
processed for SEM according to standard protocol and
examined using a JSM 6400 Model Scanning Electron
Microscope at 15kV.
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dissolve (Vuola et al. 1998).  In this respect, coral seems
to be an ideal bone substitute as it resorbs and enhances
bone to grow at the defect site.  This study demonstrated
that natural coral has shown good biocompatibility,
osteoconductivity and biodegradability properties thus
suitable for use as bone substitute to reconstruct bone
defects.
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Figure 1: 2 weeks post-implantation

Figure 2: 4 weeks post-implantation

 Figure 3: 8 weeks post-implantation

 Figure 4: 12 weeks post-implantation
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Introduction
An important aim of an oocyte recovery method is to
maximize the total number of oocytes and the yield of
good-quality oocytes (evenly granulated cytoplasm with
no clear spaces, which surrounded by at least several
layers of compact cumulus cells) recovered per ovary,
which can be employed for in vitro maturation (IVM), in
vitro fertilization (IVF) and in vitro culture (IVC). The
presence of a few layers of compact cumulus cells
efficiently influence the process of oocyte maturation,
which in turn can be influenced by the method of oocytes
retrieval (Pawshe, 1994). The objective of this study was
to compare the efficiency of aspiration and slashing
methods for retrieving oocytes from ewes’ ovaries during
non-breeding season.

Materials and Methods

Experimental Design, and Oocyte Collection
The ovaries (1094 ovaries) obtained from slaughtered ewe
lambs (<10 months of age) were employed to study the
influence of the oocyte collection technique (aspiration
and slashing) on the quantity and quality of recovered
immature oocytes during non-breeding season. The
collected ovaries were randomly divided into 2 groups.
In aspiration method, all visible follicles (2-6 mm in
diameters) were aspirated with a 2 ml syringe (20-gauge
needle) using 0.5 ml PBS containing heparin (50 IU/ml).
In slashing method, the same size follicles were incised
with scalpel blade (#11). In this way the ovary was held
above the petri dish and made 1 to 2 small incisions to
each follicle using a scalpel blade and each follicle was
then flushed with 0.5ml PBS.

A Comparison of Two Methods of Oocyte Recovery
in Ewe Lambs for in vitro Maturation

SHIRAZI, A.  1, N. SHAMS-ESFANDABADI, SEYED M. HOSSEINI

Department of Clinical Sciences, Faculty of Veterinary Medicine, Shahre-Kord University,
P.O. Box: 115, Shahre-Kord, Iran.

Abstract
Ewe lamb ovaries obtained from a slaughterhouse were used to study the influence of the oocyte collection
technique (aspiration and slashing) on the quantity and quality of immature oocytes recovered during the non-
breeding season. In the aspiration technique, all visible follicles (2-6 mm in diameters) were aspirated with a 2
ml syringe (20-gauge needle) using PBS containing heparin and in the slashing technique; the follicles were
incised with the aid of scalpel blade.

The oocytes were classified on the basis of the cumulus cover and cytoplasmic appearance into 4 classes. The
total number of recovered oocytes and the yield of good-quality oocytes recovered per ovary by aspiration and
slashing were 3.7 and 0.8 and 4 and 1.7 respectively. The recovery of good quality oocytes using the slashing
technique yielded more oocytes per ovary than aspiration in ewe lambs during non-breeding season.
Key words: sheep; oocyte; aspiration; slashing

The oocytes were classified on the basis of cumulus cover
and cytoplasmic appearance in to 4 classes: the oocytes
surrounded by more than 2 layers of cumulus cells (A),
partially denuded oocytes (B), completely denuded
oocytes (C), and a subpopulation of oocytes derived
fromclass A in which the appearance of cytoplasm was
evenly granulated (A1; competent oocytes for culture).
In all classes (A, B, C) the appearance of oocyte cytoplasm
was either evenly granulated with no clear spaces or
partially dark spotted, and/or completely dark.

Statistical analysis
 Number of collected oocytes (in different categories), in
each method were compared with the same category in
other method and the results were analyzed by using the
Chi-square test and P<0.05 was considered significant.

Results
The recovery rates were 3.7 and 4 oocytes per ovary for
aspiration and slashing (total 2022 and 2190 oocytes from
547 ovaries), respectively. Better quality oocytes (A1;
the oocytes with evenly granulated cytoplasm surrounded
by more than 2 layers of cumulus cells) were recovered
per ovary by slashing (1.7) than by aspiration (0.82; Table
1). The total number of partially denuded (B) and
completely denuded oocytes (C) recovered per ovary was
higher by aspiration than by slashing (Table 1).

Discussion
Based on the results in ewe lambs the percentage of the
recovery of good quality oocytes (class A1) was in favor
of slashing than aspiration (P < 0.001). The difference
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could be explained by improper suction (more than 30
to40 mmHG) during aspiration.

In a study (Pawshe, 1994) in which the follicular oocytes
were recovered from goat ovaries using 3 different
methods (aspiration, puncturing and slicing), the mean
number of oocytes recovered per ovary was significantly
higher with the aid of the aspiration method (2.7 +/- 0.15)
compared to puncturing (2.2 +/- 0.13) or slicing (2.4 +/-
0.12). However, significantly more good-quality usable
oocytes enclosed with compact cumulus cells were
obtained by slicing (0.9 +/- 0.06) than by aspiration (0.5
+/- 0.07) or by puncturing (0.5 + 0.06).

In a study on prepubertal goat the mean numbers of
oocytes recovered per ovary were 1.71, 1.27 and 6.05 for
dissection, aspiration and slicing, respectively. The
maturation rate obtained for slicing (56.9%) were lower
than that obtained for dissection and aspiration (69.3%
and 72.0%, respectively). The proportion of oocytes with
the most cumulus cell layers (complete cumulus) was
greatest for oocytes recovered by dissection (Martino, et

al. 1994). As indicated despite the higher oocyte recovery
rate obtained for aspiration in goat, the recovery rate was
significantly higher in slicing method in prepubertal goat
(Martino, et al. 1994; Pawshe, 1994). In the current study
the results in were in accordance with the results in goat.
However, in ewe lambs, no significant difference in
oocyte recovery rate was observed between aspiration
and slicing techniques.

In conclusion, the recovery of good quality oocytes using
the slashing technique yielded more oocytes per ovary
than aspiration in ewe lambs during non-breeding season.
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Table 1: Number and characteristics of oocytes retrieved for ewe lambs* subjected to Aspiration and Slashing methods.

          Number of retrieved oocytes per ovary

 Total A1 A B C
 n (%) n (%)  n (%) n (%)

Retrieval method

Aspiration 3.7 0.82(22)a 1.32(36)a 0.55(15)a    1.81(49)a

Slashing 4.0  1.7(43)
b

( 2.6(66)b 0.82(20)b  0.56(14)b

* Number of ovaries in each method is 547.
a, b numbers with different superscripts in the same column differ significantly (P<0.001)
A1:  subpopulation of oocytes derived from class A in which the appearance of cytoplasm was evenly granulated (competent oocytes for culture)
A:  oocytes surrounded by more than 2 layers of cumulus cells
B:   partially denuded oocytes
C:  completely denuded oocytes
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The Effect of Dermanyssus gallinae Infestation on Haematological
Factors in Laying Hens and Their Production
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Abstract
Dermanyssus gallinae infests chickens, turkeys, pigeons, canaries, and various wild birds. Rare in modern
commercial cage-layer operations, it is found in breeder and small farm flocks. . Populations develop rapidly
during the warmer months and more slowly in cold weather; the life cycle may be completed in only 1 week.
A house may remain infested for 6 month after birds are removed. Heavy infestations of chicken mites decrease
reproductive potential in males, egg production in females, and weight gain in young birds. Obtaining mite-
free birds and sanitation are important in preventing a buildup of mite populations.  This research was carried
out on dermanyssus gallinae parasite in one of layer poultry houses around Tehran within the period of August
2002 to March 2003 .The special aim of this research was to study the infestation rate of Dermanyssus in
poultry cages and its effect on production and hematological factors in the laying hens.  The current study was
carried out at the commercial farm in Islamshahr (around Tehran) with 700000 pieces capacity. This study
consisted of two stages. Including counting (monitoring) of mites and blood sampling from the herd.  Eight
hundred cardboard traps with 10*15 cm dimensions were used for monitoring mites. These sampling traps
were installed in different parts of 4 laying saloons.  Also, one hundred blood specimen, which were taken
randomly from the hens.  Hematological tests were carried out on the blood samples and the relations of results
with frequency of mite in different saloons were studied.  There was a significant difference between mean
number of mite per each card in saloon and, in number of white blood cells, and red blood cells. Concerning
with the production only in 2 of 4 saloons, the statistically significant difference was found (p<0.05). The
density of mite population in lower levels of cages was significantly greater than lower levels.

Keywords: Dermanyssus gallinae, laying hens, mite

Materials and  Methods
This study was carried out at a commercial poultry farm
in Islamshahr (around Tehran) with 700000 pieces
capacity. This study was comprised of two steps; I)
counting (monitoring) the mite populations and II) blood
sampling from the herd.

Eight hundred cardboard traps with 10*15 cm dimensions
were used for monitoring mites. These sampling traps
were installed in different parts of 4 laying saloons with
the age of 81 weeks (hens in saloons 1 and 2) and 109
weeks (hens in saloons 3 and 4). The blood samples were
randomly taken from one hundred hens.

Hematological tests were carried out on the blood samples
and the relationship between the hematological
parameters and the frequency of mite infestation in
different saloons were evaluated. The data was
statistically analyzed by Chi-square and t-test and P<0.05
was considered as significant.

Results
There was a significant difference (p<0.05) between the
mean number of mites in 4 different saloons as such the
mean number of mites in saloons 1, 2, 3, and 4 were 7,
16, 311, and 77 mites per cardboard, respectively. There
was also a significant relationship between the population

Introduction
Dermanyssus gallinae infests chickens, turkeys, pigeons,
canaries, and various wild birds. Rare in modern
commercial cage-layer operations, it is found in breeder
and small farm flocks. Chicken mites are nocturnal
feeders that hide during the day under manure, on roosts,
and in cracks and crevices of the chicken house, where
they deposit eggs. Populations develop rapidly during the
warmer months and more slowly in cold weather; the
life cycle may be completed in only 1 week. A house
may remain infested for 6 month after birds are removed.
Heavy infestations of chicken mites decrease reproductive
potential in males, egg production in females, and weight
gain in young birds. Obtaining mite-free birds and
sanitation are important in preventing a buildup of mite
populations.

The current study was carried out on dermanyssus
gallinae parasite in one of layer poultry houses around
Tehran province within the period of August 2002 to
March 2003 .The special aim of this research was to study
the infestation rate of Dermanyssus in poultry cages and
its effect on production and hematological factors in the
laying hens.
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of mites and the hematological parameters as, the lowest
percentage of haematocrit was observed in hens of saloon
3 with the highest rate of infestation (22.8% vs 28.4%,
28.6%, and 25% in saloon 3, 1, 2, and 4, respectively).
The number of RBC was also negatively influenced by
the rate of infestation, with the lowest number in saloon
3 (1.96 X 10 6/ µl vs 2.4 X 10 6/ µl, 2.4 X 10 6/µl, and 2.32
X 10 6/µl in saloon 3, 1, 2, and 4, respectively). The
number of WBC was the lowest in hens of saloon 3 (4300
X 10 3/µl, vs 5156 X 10 3/µl, 6552 X 10 3/µl, and 5269 X
10 3/µl in saloon 3, 1, 2, and 4, respectively). It was also
found that the density of mite population was significantly
higher in lower cages in comparison to the upper cages.

Discussion
As shown apart from the hematological parameters, which
were negatively influenced by the rate of infestation, the
production was also negatively affected by the rate of
infestation. In other side there was a positive relationship
between the age of hens and the rate of infestation. The

results of the current study were in accordance with what
have been reported in other studies (1, 2). In other reports,
however, it has been documented that the production has
negatively influenced when the rate of infestation is quite
high.  Also, density of mite population in lower levels of
cages was significantly larger than lower levels.

In conclusion, as the age of hens was increased the rate
of infestation was increased which in turn could
negatively influence the production. By the way the hens
located in upper cages had significantly lower number of
mites because of lower rate of exposure to the mites and
so were healthier and had more production.
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Introduction
Intra-abdominal adhesions are almost inevitable after any
major abdominal surgery. Studies on this subject, mostly
based on post-mortem laparotomies are few. However,
analyses of large series of cases have demonstrated that
approximately one-third of all intestinal obstructions are
likely to be due to adhesion (1, 3). In Weibel and Majno’s
study (1973), the incidence of adhesion bands in patients
with previous history of laparatomy was 67% and after
multiple operations the incidence increased to 93 % (3).
Previous studies show that anything, which damages the
endothelium, like rough handling, retraction, surgical
denudation, etc, is likely to be followed by adhesion.
Several efforts, both clinical and experimental, have been
made toward solving this problem. However, the great
majority of these efforts were ineffective. In terms of
adhesion prevention, many approaches have been tried
that researchers investigate using prophylactic agents to
inhibit the formation of fibrin in peritoneal exudate

The Effectiveness of Heparin on Preventing Adhesion Formation
in Experimental Guinea Pigs Model with or without Peritonitis
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*Faculty of Veterinary Medicine, Shahrekord University, Shahrekord-IRAN
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Abstract
Heparin is the most widely investigated anticoagulant used for prevention of adhesions. In this study, antiadhision
effect of Heparin in abdominal cavity surgeries in Guinea pigs with or without peritonitis was evaluated. Our
study was performed on 40 female Guinea pigs, 470-540 g body weight (mean of 500g), which were randomly
divided into eight equal groups. At the beginning of the study, all 40 pigs were anesthetized using ketamine 5%
(45 mg/kg) and xylazin 2% (5 mg/kg). Then a 2-3 cm midline incision was performed and the skin and fascia
were incised. The peritoneum was opened and arrivals to abdominal cavity and bowl and peritoneum manipulation
in each group were performed. Afterwards, these animals were divided into 8 groups as follows:
Group I: Five animals served as normal controls.
Group II: In five Guinea pigs 80 IU/kg heparin was administered SC once a day for three days.
Group III: In five Guinea pigs 100 units of Heparin poured in peritoneal cavity.
Group IV: The combination of both methods in groups II and III were applied.
In groups V, VI, VII and VIII peritonitis was induced intentionally (100 colonies of E.coli was inoculated in
peritoneum).
Group V: Five animals served as control group with peritonitis.
Group VI: In five Guinea pigs 80 IU/kg of Heparin poured in peritoneal cavity.
Group VIII: The combination of both methods in groups VI and VII were applied.
Then the abdominal cavity was closed with nylon 2/0 continuously. No antibiotics were given. On the 21st
postoperative day, the Guinea pigs were euthanised and intraperitoneal adhesions were scored pathologically.
Adhesion or abscess formation was considerably reduced in groups III, VI, VII and VIII. As a result, in this
animal model, heparin given intraperitoneally to prevent adhesions was found to be more effective than
subcutaneous heparin application. It is concluded that the administration of heparin significantly reduces the
development of adhesions and abscesses in the peritoneal cavity. This beneficial effect could be attributed to
decreased fibrinogen deposits within the peritoneal cavity, thus rendering the bacteria more susceptible to
cellular and noncellular clearing mechanisms.

Keywords: Heparin, Intraperitoneal adhesions, Peritonitis

(agents such as heparin anticoagulants). The effect of
heparin upon the clinical and pathologic course of
experimentally induced peritonitis in the Guinea pigs was
studied here.

Material and Methods
Our study was performed on 40 female Guinea pigs, 470-
540 g body weight (mean of 500g), which were randomly
divided into eight equal groups. Only the nurse
responsible for gathering the data at the end of the study
knew which pig belonged to which group. Therefore, the
study was performed blindly and randomized. At the
beginning of the study, all 40 pigs were anesthetized using
ketamine 5% (45 mg/kg) and xylazine 2% (5 mg/kg).
Then a 2-3 cm midline incision was performed and the
skin and fascia were incised. The peritoneum was opened
and arrivals to abdominal cavity and bowl and peritoneum
manipulation in each group were performed. Afterwards,
these animals were divided into 8 groups as follows:
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Group I:  Five animals served as normal controls.
Group II:  In five Guinea pigs 80 IU/kg heparin was

administered SC once a day for three days.
Group III: In five Guinea pigs 100 units of Heparin

poured in peritoneal cavity.
Group IV: The combination of both methods in groups

II and III were applied.

In groups V, VI, VII and VIII peritonitis was induced
intentionally (100 colonies of E.coli was inoculated in
peritoneum).
Group V: Five animals served as control group with

peritonitis.
Group VI: In five Guinea pigs 80 IU/kg of Heparin

poured in peritoneal cavity.
Group VIII: The combination of both methods in groups

VI and VII were applied.
Then the abdominal cavity was closed with nylon 2/0
continuously. No antibiotics were given. On the 21st
postoperative day, the Guinea pigs were euthanised and
intraperitoneal adhesions were scored pathologically.

Results
Survival was drastically increased in the groups receiving
heparin. Adhesion or abscess formation was considerably
reduced in groups III, VI, VII and VIII. As a result, in
this animal model, heparin given intraperitoneally to
prevent adhesions was found to be more effective than
subcutaneous heparin application. It is concluded that the
administration of heparin significantly reduces the
development of adhesions and abscesses in the peritoneal
cavity.

Discussion
Heparin is the most widely investigated anticoagulant
used for prevention of adhesions. Its mechanism of action
is probably through one of the following: first, heparin
may interact in the clouding cascade by a combination
with antithrombin III. Second, heparin directly stimulates
the activity of plasminogen activators, thereby promoting
breakdown of fibrin clots once they form. Lastly, heparin
may act by binding to fibroblast growth factor (FGF)
leading to considerable improvement in healing of
cutaneous wounds. These findings support our hypothesis
and provide a novel approach for the prevention and
management of post-operative adhesions. This beneficial
effect could be attributed to decreased fibrinogen deposits
within the peritoneal cavity, thus rendering the bacteria
more susceptible to cellular and noncellular clearing
mechanisms. The results obtained confirm the important
role of heparin in modulating adhesion processes.
Analogous results were obtained on low-sulphated
heparan sulphate derivatives by another research group,
Hahnenberger R. et al. (2).
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Introduction
Finding a simple, applied and inexpensive method to
increase the rate of bone healing can reduce the
convalescent period and its side effects (1). New methods
of modulating bone healing aimed at improving the
quality and speed of healing continue to be investigated.
On the other hand, the role of greater omentum in
augmentation of tissue repair as pedicle flaps or free
vascularized graft has been well-documented (3). The
purpose of this study was to evaluate the role of
autogenous greater omentum in healing of experimental
bone defect in an animal model.

Material and Methods
This study was carried out on 10 white Newzeland rabbits
in the same condition. Following anesthesia and surgical
preparation, a 2-mm hole was drilled in medical cortex
of both tibial diaphyses . A small piece of greater
omental fat (a bout 3x3mm), was obtained through a small
midline incision and put over the left tibial hole. All the
incisions were closed routinely. The animals were
sacrificed 14 days after operation and tissue samples were
taken from the bones at the site of the holes. The samples
were fixed in phosphate buffered formaline and then
embedded in paraffin. 5-micron sections of the

The Role of Autogenous Non-vascularized Free Greater
Omentum in Experimental Bone Healing in Rabbit
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Faculty of Veterinary Medicine, Shahid Bahonar University of Kerman, Kerman – IRAN

Abstract
Finding a simple, applied and inexpensive method to increase the rate of bone healing can reduce the convalescent
period and its side effects. In this study the role of autogenous greater omentum as a non-vascularized free flap
has been assessed in an experimental model of tibial defect.

The study was carried out on 10 white Newzeland rabbits in the same condition. Following anesthesia and
surgical preparation, a 2 mm hole was drilled in medial cortex of both tibial diaphysis. A small piece of greater
omental fat (about 3¥3 mm), was obtained through a small midline incision and put over the left tibial hole. All
the incisions were closed routinely. The animals were sacrificed 14 days after operation and histopathologic
sections were taken from the bones at the site of the holes (H&E staining).

In treatment group (left tibia), the fat was changed to a dense soft tissue. Histopathologically, the soft tissue
consisted of granulation tissue with severe angiogenesis and hemorrhage. Bone sections in treatment group
showed mild hemorrhage with thickened granulation tissue, whereas, in control group hemorrhage and early
granulation tissue could be seen.
Since angiogenesis is considered essential to fracture healing, and there are some growth factors in greater
omentum (e.g.vascular endothelial growth factor, angiogenic peptide basic fibroblast growth factor, transforming
growth factor-beta 1), which can release from it and induce angiogenesis at the site of fracture,it can be concluded
that autogenous greater omentum can be considered as an effective and accessible substance to augment fracture
healing.

Key words: Bone healing, Greater omentum

midsubstance of the bone were cut, stained with
hematoxylin and eosin, and examined in a blinded
fashion.

Results
Histopathologic evaluations showed that in treatment
group, the fat was changed to a dense soft tissue. This
soft tissue consisted of granulation tissue with severe
angiogenesis and hemorrhage, whereas, in control group
(Right tibia) hemorrhage and early granulation tissue
could be seen.

Discussion
Bone healing is controlled by growth, hormonal,
neurogenic, enzymatic and biochemical factors, as well
as by several matrix macromolecules (2). On the other
hand, greater omentum has been used clinically to
promote wounded healing and to stimulate
revascularization of ischemic tissue (3). Since
angiogenesis is considered essential to fracture healing,
and there are same growth factors in greater omentum
(e.g.Vascular endothelial growth factor, angiogenic
peptide basic fibroblast growth factor, transforming
growth factor beta 1), which can release from it and induce
angiogenesis at the site of fracture, it can be concluded
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that autogenous greater omentum can be considered as
an effective and accessible substance to augment fracture
healing.
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Introduction
Gentamicin is very important agent for the treatment of
severe infections due to gram negative bacteria. One of
the complications of this drug is nephrotoxicity (2). Some
agents are used to reduction the nephrotoxicity of this
drug. In this study, the effectivity of vitamin B6 in
reduction of gentamicin induced nephrotoxicty is
investigated.

Materials and Methods
In this study, 30 male adult albino Sprague dawly rats,
weighing 250 g were divided to 6 equal groups, randomly.
Then the drugs were administered, the route of I.M, once
daily, for 10 days as followed. Group 1: gentamicin 80mg/
kg. Group 2: normal saline. Group 3, 4, 5: gentamicin 80
mg/kg plus vitamin B6 in doses of 100, 150, 200 mg/kg,
respectively. Group 6: Vitamin B6 200 mg/kg. Animals
were maintained at 25C, room temperature, and free
access to food and water. At the end of experiment,
animals were euthanised and serum creatinine and blood
urea nitrogen (B.U.N) was measured. The SPSS computer
program performed statistical analysis. Data was
evaluated using one-way analysis of variance and
significance was tested using Duncan’s new multiple
range test.

Biochemical Study on Effectivity of Vitamin B6
in Reduction of Gentamicin Induced Nephrotoxicity in Rat
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Abstract
Gentamicin is the most common antibiotic in group of aminoglycosides. However, due to its side effects, there
are some limitations in the use of gentamicin. In this study, 30 rats were divided to 6 equal groups randomly.
Then, the drugs were injected by the route of I.M, once daily, for 10 days as followed. Group1: gentamicin 80
mg/kg. Group2: normal saline. Group3, 4,5:gentamicin 80 mg/kg plus vitamin B6 in doses 100,150,200 mg/kg
respectively. Group6: vitamin B6 200mg/kg. At the end of experiment, animals were euthanized and serum
creatinin and blood urea nitrogen (B.U.N) were measured. Statistical analysis showed that according to the
concentration of creatinin, there is no any significant difference between group 2 and 5.While significant
difference has seen between each of group 2 and 5 with other groups and also between group1 and other groups.
On the other hand, based on the B.U.N values, there is no any significant difference between group2 and 5 and
6.While significant difference has seen between each of group 2,5 and 6 with group 1,3 and 4 and also between
group 1 and all other groups. Therefore, the results showed that vitamin B6 in high doses can decrease renal
toxicity of gentamicin. This effect is probably due to decreasing gentamicin level in plasma and kidney by
connecting piridoxal-5-phosphate to gentamicin. In addition, vitamin B6 can increase regeneration in injured
proximal convoluted tubules.

Key words: Gentamicin, vitamin B6, renal toxicity

Results
Statistical analysis revealed that based on the
concentration of serum creatinin, there is no significant
difference between group 2 and 5. While significant
difference (p< 0.05) was seen between group 2 and 5
with other groups and also between group 1 and other
groups. On the other hand, based on the B.U.N values,
there is no significant difference between group 2 and 5
and 6, while significant difference (p<0.05) was seen
between each of group 2, 5 and 6 with group 1, 3 and 4
and also between group 1 and all other groups.

Disscussion
The utilities of aminoglycosides are reduced, because of
their side effects such as nephrotoxicity and ototoxicity
(2). Recent investigations showed that gentamicin can
attach to lysosomal membrane, resulted in permeability
of this membrane and consequently necrosis of proximal
convoluted tubule (1). Results of this study confirmed
that gentamicin can produce significant nephrotoxicity
as evidenced by increasing BUN and serum creatinin.
This investigation showed that vitamin B6 in high doses
can decrease renal toxicity of gentamicin. This effect is
probably mediated by decreasing gentamicin level in
plasma and kidney by connecting pyridoxal 6 phosphate
to gentamicin. In addiction, Vitamin B6 can increase
regeneration in injured proximal convoluted tubule (2).
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Introduction
Diclofenac sodium is one of the non-steroidal anti-
inflammatory drugs, which used in treatment of various
inflammations and disease e.g. musculoskeletal
derangement, rheumatoid arthritis, tendonitis, renal colic
and gout (1). This drug also used after some eye surgery.
However, previous investigations revealed side effects
such as, gastrointestinal, renal, hepatic and nerve tissue
derangement (2). In addition, the utility of Diclofenac
sodium may result in aplastic anemia, dermatitis and
dyspnea. In this study, we examined these side effects
histopatholigically.

Material and Methods
In this research, 24 female 2-months old rabbit of about
1.6-kg weight were divided in to 4 equal groups,
randomly.  Then, Diclofenac sodium was injected
intramuscularly, once a day in a period of 10 days. In
group 1, as control only normal saline was injected.
Rabbits in-groups 2, 3, 4 received the drug 1, 1.5 and 2
mg/kg, respectively. At the end of experiment, rabbits
were euthanised and observed macroscopic changes of
stomach, kidney and liver. Then, tissue samples were
obtained from diseased tissues and fixed in 10 % buffered
formalin embedded in paraffin and cut by microtome.
Five-micron slices were stained with haematoxilin and
eosin.

A Histopathologic Study on the Side Effects
of the Diclofenac Sodium in Rabbits

POURJAFAR, M. * A. DERAKHSHANFAR**
*Faculty of Veterinary Medicine, Shahrekord University, Shahrekord-IRAN,
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Abstract
Diclofenac sodium is one of the non-steroidal anti-inflammatory drugs, which used in human and veterinary
medicine frequently. This drug is effective in treatment of diseases such as, musculoskeletal derangement,
rheumatoid arthritis and gout. However, the application of this drug has been limited due to its side effects
include, gastrointestinal, renal and hepatic lesions. In this research 24 female 2 months old rabbit of about 1.6
kg weight were divided to 4 equal groups randomly and injected intramusculary, once a day in a period of 10
days. In group 1 as control only normal saline was injected. Groups 2, 3 and 4 received the drug 1,1.5 and 2 mg/
kg respectively. At the end of experiment, the animals were euthanized and macroscopic and microscopic
lesions in stomach, kidney and liver were studied. Macroscopic inspections revealed congestion of the liver and
kidney in group 3 and 4.However, histopathologic examinations showed not any lesion in group 1,lymphocytic
hepatitis, fatty change of the liver and renal fibrosis in group 2, hepatic necrosis, lymphocytic hepatitis, glomerular
atrophy, interstitial nephritis, renal fibrosis, thickening of the bowman s capsule, renal pelvis fibrosis and gastric
edema in group 3 and glomerular atrophy, renal medullary and pelvis fibrosis, acute tubular necrosis, interstitial
nephritis, giant cell formation, hepatitis and gastric edema in group 4. Inhibition of prostaglandins is the most
important cause of these side effects. The present results have emphasized on usage the drug with precautionary
measures.

Key words: Diclofenacsodium, Histhopathology

Results
Macroscopic findings: Congestion of the liver and kidney
observed in group 3 and 4.
Microscopic findings:
Group 1: All tissue samples were normal.
Group 2: Hyperemia, fatty change and lymphocytic

hepatitis in liver and hyperemia and fibrosis
in kidney were obvious.

Group 3: Hepatocellular necrosis and lymphocytic and
neutrophilic infiltration of the liver, glomerular
atrophy, interstitial lymphocytic nephritis,
medullary and capsular fibrosis and edema of
the stomach were observed.

Group 4: Glomerular atrophy, acute tubular necrosis,
interstitial lymphocytic nephritis, medullary
necrosis, hepatitis and edema of the stomach
were seen.

Discussion
The main lesions due to Diclofenac sodium in humankind
is gastrointestinal related, including edema and
hemorrhage. In this study, edema of the submucousal of
the stomach was seen. In addition, renal end hepatic
lesions in rabbits are more severe than in human.
Inhibition of prostaglandin is the most important cause
of these side effects. The present results emphasised that
the usage of the drug should be done with precaution.
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Camel Cauda Epididymal Sperm Motility in BoMedium
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Abstract
Dromedary camel testicles (n=100) were obtained from slaughterhouses, and cauda epididymides were incised
in the laboratory. The sperm cells were transferred into BO medium supplemented with 0.1% polyvinyl alcohol
and containing caffeine and/or heparin. Sperm cells were diluted to a final concentration of 2-4 _ 106 cells
under warm paraffin oil. Sperm motility was assessed under the 200_ magnification under a light microscope.
Approximately 80% of epididymal sperm cells from cauda epididymis were motile at the start of observation.
The motility decreased and reached to almost zero during 6 h incubation in BO medium. No significant difference
was observed among different concentrations of fetal calf serum (FCS). When caffeine or heparin was present
in BO medium significantly higher (P<0.05) sperm motility was observed after 6 hours incubation. Sperm
motility were 70, 67 and 42 for BO + caffeine + heparin, Bo + caffeine and BO + heparin respectively. The
results of the present experiment indicated that FCS is not an appropriate supplement to support camel caudal
epididymal sperm motility. However, caffeine and caffeine + heparin may be of value to maintain sperm motility
in vitro.

Keywords: Epididymal sperm, cauda epididymis,  motility, dromedary camel

Introduction
Artificial insemination (1, 8) and embryo transfer as well
as in vitro fertilization (IVF) have been used in camelids
(7, 11). On the other hand, epididymal sperm has been
used in many laboratories because it is easier to obtain
from some animal species. Epididymal sperms have
successfully been obtained at necropsy from goats and
used  for IVF (2). Surprisingly some researchers have
used epididymal sperm for South American camelids (6),
but no offspring resulted from their work. It has been
reported that 73.3% of ejaculatory sperm from dromedary
camel is alive (5). The present study was conducted to
assess the motility of cauda epididymal sperm obtained
in the BO medium (3), which is normally used for bovine
IVF.

Materials and Methods
Testicles were collected from dromedary camels at a local
slaughterhouse year round. Camel epididymal sperms
were recovered from the cauda epididymis and put into
micro drops (0.1 ml) of BO medium (3) consisting of
112.0 mM-NaCl, 4.02 mM –KCl, 2.25 mM-CaCl2, 0.83
mM-NaH2PO4, 0.52 mM-MgCl2, 37.0 mM-NaHCO3,
13.9 mM-glucose, 1.25 mM-sodium pyruvate, 31 mg/ml
potassium penicillin G. For the first experiment, control
group contained 0.1% polyvinyl alcohol (PVA) (w/v) as
in our previous report (10) and treatment groups contained
different concentrations of fetal calf serum (FCS). For
the second experiment the control group was the same
and treatment groups were supplemented with or without
5mM caffeine and 10-mg/ml heparin. The drops were

covered by warm paraffin oil and incubated in a 5% CO2

incubator under humid air. Every hour (up to 6h post-
incubation), the micro drops were homogenized by gentle
pipetting and the progressive motility of sperm cells was
assessed.

Results
Approximately 80% of epididymal sperm cells from
cauda epididymis were motile at the start of observation.
The motility decreased and reached to almost zero during
6 h incubation in BO medium. No significant difference
was observed among different concentrations of FCS
(Figure 1)

In Figure 2, the control group as shown in Figure 1, sperm
motility was drastically decreased during 6 h incubation.
However, caffeine and caffeine + heparin supplemented
media significantly supported sperm motility (P<0.05)
after 3 h incubation. This significant difference was also
observed after 6 h incubation. These values were 70, 67
and 42 for BO + caffeine + heparin, Bo + caffeine and
BO + heparin respectively

Discussion
Bou et al. (1993) have reported IVF of Bactrian with in
vitro matured oocytes by epididymal sperm (4). Del
campo et al. (1995) have reported in vitro fertilization of
llama by epididymal sperm (6). Mussa et al. (1992) have
reported the motility of 50% for dromedary epididymal
sperm (8).
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It has been reported that caffeine and heparin can support
in vitro fertilization of bovine oocytes when protein was
excluded from BO medium (9).

The results of the present experiment also indicated that
FCS is not an appropriate supplement to support camel
caudal epididymis sperm motility. However, caffeine and
caffeine + heparin may be of value to maintain sperm
motility in vitro.
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Maintenance of Virulence Markers in the UPM 93273 IBDV Isolate
After 48 Passages in SPF Embryonated Chicken Eggs
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Abstract
Infectious bursal disease virus (IBDV) is highly contagious and immunosuppressive in chickens. Virus
neutralizing epitopes reside in the VP2 hypervariable region (hv) which harbor the most characteristic markers
of virulence. The hv of UPM 93273 IBDV isolate and its various passages (wild type, P4, P15, P25, P31, P40,
P48) were amplified by RT-PCR, cloned into pCR-TOPO cloning vector and sequenced. Sequence alignment
and analysis of UPM 93273 isolate and other IBDV strains ranging from mild to very virulent strains were
carried out using the Bio-Edit software. Most of the virulent markers were still maintained even after passage
48 in embryonated chicken eggs and this isolate is still very virulent and pathogenic. As a conclusion, further
passages are needed to achieve a sufficient attenuation for UPM 93273 to be a potent IBD vaccine.

Keywords: IBDV, VP2 , Hypervariable region, Sequence alignment

isolated from chorioallantoic membrane (CAM) by using
TriZol reagent according to the manufacturer’s instruction
(Gibco BRL, USA).

Amplification of hv VP2 Gene
The hv VP2 fragment was amplified by using the
superscript one-step RT-PCR according to the
manufacturer’s instruction (Life Technologies, USA).
Briefly, 0.25µg of viral RNA was added to the sense and
the antisense primers (forward primer 5'-CCC AGA GTC
TAC ACC ATA-3', reverse primer 5’TCC TGT TGC CAC
TCT TTC-3'), RT platinum Taq mix in the presence of
2X reaction mix in total volume of 50 µl. The reaction
was incubated at 50°C for 1 hour, followed by 94°C for 2
minutes. Then 30 cycles of 94°C for 1 minute, 48°C for
1 minute and 72°C for 1 min and a final step of 72°C for
10 minute were carried out.

Cloning and Sequence Analysis of the hv VP2
Fragment
PCR products were directly cloned into pCR®-TOPO®

vector using the TOPO TA Cloning system kit according
to the manufacturer’s instruction (Invitrogen, USA).
Briefly, 4µl PCR product was added to 1µl of ligation
mix and incubated for 10 min at room temperature
followed by a brief centrifugation. 3µl of this ligation
mixture was transferred to the One Shot cell (Invitrogen,
USA). The transformed E.coli was then plated on agar
plate containing 0.8 µl/ml Ampicillin and X-gal and
incubated at 37°C overnight. Single white colonies were
picked up for plasmid extraction and restriction enzyme
analysis. Recombinant plasmids harboring the hv DNA
fragment were purified and sequenced. The sequences of
UPM 93273 and its different passages were analyzed and
compared to various IBDV strains ranging from vaccine,

Introduction
Infectious bursal disease virus is non-enveloped virus
(Kibenge et al. 1988). It is highly contagious in young
chickens and causes severe depletion of lymphocyte B
in the bursa of Fabricius. This leads to severe
immunosuppression and vaccine failure (Hirai et al.
1974). The genome of IBDV is made of 2 segments of
double stranded RNA. The largest segment encodes a
polyprotein VP2-VP4-VP3, which is auto-cleaved to
individual protein (Azad et al. 1987). VP2 is the major
structural protein that contains an extremely
heterogeneous area of sequence termed as hypervariable
region (hv) (Fahey et al. 1989). The hv area contains the
immunodominant, conformational and antigenic site, and
is responsible for the antigenic variation, virulence and
in vitro adaptation (Azad et al. 1987; Vakaria et al. 1994).
This study is part of a big project to develop a potent
local IBDV vaccine candidate following the failure of
imported IBDV vaccine in Malaysia. This study was
carried out to assess the level of genetic stability and the
virulence and/or attenuation of UPM 93273 IBDV strain
at the molecular level.

Materials and Methods

Virus
UPM 93273 IBDV isolate has been selected among seven
other Malaysian IBDV based on its history and
preliminary trial of pathogenicity and immunogenocity
(ThuZar., 1996). This strain was isolated from field
outbreaks between 1993-94.

Sample Processing and RNA Extraction
UPM 93273 was serially propagated in SPF embryonated
chicken eggs for at least 50 passages. The viral RNA was
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mild to virulent and very virulent by using Bio-Edit
software package.

Results and Discussion
This study focused on the hv region of VP2, which harbors
the antigenic site and the virulence markers). The hv
fragment were amplified from various passages of UPM
93273 (Wild type to P48) in embryonated SPF chicken
eggs. This fragment was successfully cloned into pCR®-
TOPO® vector and recombinant plasmid harboring the
hv fragment were purified and sequenced. This sequence
represent 396 nucleotides which, correspond to 144 amino
acids ranging from position 206 to 350. The sequence
was deposited with GenBank data libraries and was
assigned the accession number AY2455550. Sequence
alignment analysis of UPM 93273 (Wild type to P48)
revealed only one nucleotide substitution A (Adenine) to
T (Thymine) at the position 756 which occurred at passage
31, 40 and up to passage 48. This nucleotide change
A756T from passage 31 and onwards might be involved
in the reduction of mortality in SPF chickens from 60%
(P4) to 10%-20% (P31). Mutation at any position in the
sequence may lead to alteration of the virulence in
chickens (Yamaguchi et al. 1996a). The comparison of
the deduced amino acids sequence of UPM 93273 (Wild
type to P48) with other IBDV strains ranging from mild,
virulent, very virulent and attenuated strains showed that
all the virulent markers were present in UPM 93273
strains up to 48 passages. These markers include: 1).
Amino acid residues at position A222, I256, I294 which
were found only in very virulent IBDV strains
(Yamaguchi et al. 1996b). 2). Presence of the most
characteristic restriction enzyme sites Nael, SspI, StyI and
TaqI. (Cao et al. 1998). 3). The most determinant sequence
for virulence- a serine rich heptapeptide SWSASGS
together with D279 and A284- (Yamaguchi et al. 1996b).
All the virulence markers characteristics of very virulent
IBDV strain, were conserved and were maintained in all
the passages of UPM 93273 isolate, showing that they
are still very virulent and pathogenic. As a conclusion,
UPM 93273 Malaysian IBDV isolate was not sufficiently
attenuated and hence needed further passages to be
eligible as a vaccine candidate.
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Expression of Iran Isolate IBDV VP2 and VPX Protein
in Prokaryotic Expression System
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Abstract
A serotype I very virulent infectious bursal disease virus (vvIBDV) isolated in Iran, SDH1 IBDV isolate, was
subjected to express in prokaryotic system. The VP2 and VPX genes of the isolate were amplified by reverse
transcription-polymerase chain reaction, cloned, sequenced and expressed in Escherichia coli system as a fusion
protein with six-histidine tag. Protein bands with expected molecular weight of 48KD and 51KD were detected
by directed protein staining and western blotting. These expressed protein can be considered as a candidate for
serological tests instead of whole virion, and also provide a starting point in the design of alternatives to live
IBDV vaccine for prevention of infectious bursal disease.

Keywords: IBDV, Prokaryotic system, Expression, Iran

Introduction
The recognition of VP2 (or VPX as a VP2 precursor)
protein as the major antigenic component of the IBDV
has been the focus on producing new vaccines and
alternatives of whole virus in diagnostic methods by
recombinant DNA technology. For the past few years,
VP2 gene had been expressed in prokaryotic expression
systems such as E. coli (Azad et al., 1997) but not for
VPX. Azad et al. (1997) reported that VP2 expressed in
E. coli reacted with a range of monoclonal antibodies
although the protein injected was in milligram quantity.
In this study recombinant Iran (SDH1) IBDV VPX and
VP2 proteins were expressed in prokaryotic system.

Materials and Methods
Very virulent IBDV isolated in Iran during the disease
outbreak in 1999, designated as SDH1, was used in the
study. The primers used to amplify the VP2 (1.35kb) and
VPX (1.5) genes from segment A of SDH1 vvIBDV were
designed to have additional sequence of the restriction
sites, BgLII and EcoRI in forward and reverse
respectively. The PCR scheme was as follow: 2 min at
94˚C, then denaturation for 1 min at 94˚C, annealing for
1 min at 59˚C, and elongation for 2 min at 72˚C, 35 cycles,
and finally 72˚C for 10 min.

Construction of Recombinant pRSET B
Construction of Recombinant pRSET B
The  purified VP2, VPX genes and pRSET B vector
(Invitrogen, USA) were digested with EcoRI and BgLII
restriction endonuclease enzymes(MBI, Fermantase)
separately, in total volume of 15 µl followed by incubation
at 37˚C for 3 hours. The digested bands were separated
on agarose gel (1%) and purified using Geneclean kit
(Bio 101, USA). The purified genes were ligated into the

linerized pRSET B vector using T4 DNA ligase (MBI
Fermentase) according to the manufacture instructions.

Protein Expression in BL21(DE3)plysS Cells
The recombinant pRSET B was transferred into the
competent Bl21 (D3)plys S cells using heat-shocking in
water bath. The positive colonies of the recombinant
plasmid were subjected for sequencing to confirm that
the VP2 and VPX genes are in frame with the N-terminal
tag and in the proper orientation of pRSET B vector.
Escherichia coli strain BL21 (DE3)polysS harboring the
recombinant plasmid in LB medium was cultured in SOB
media at 37˚C  until absorbance at 600nm reached 0.4-
0.6. Isopropylthio-β-D-galactose was added to a final
concentration of 1mM and the culture was grown for
another 4 hours, which obtained by optimizing expression
pilot (Invitrogen, USA). Cells were harvested at 3000x g
for 10 minutes, and resuspended in 1 x loading buffer
and subjected to 12.5% SDS-polyacrylamide gel
electrophoresis (PAGE)(Laemmli, U.K. 1970). Gels were
stained with coomasie brilliant blue. For Western blot
analysis the separated proteins in SDS-PAGE were
transferred to the PVDF membrane (Immun-Blot, BIO-
RAD). The membranes were incubated with Anti-HisG
antibody (Invitrogen,USA) diluted 1/5000 in TBS buffer
or monoclonal antibody of antiVP2 (kindly given by Dr
Egbert Mundt) diluted 1/5000 in TBS buffer for 1-2 hours
at room temperature. After 3x5minutes washes with TBS
buffer, bound antibodies were detected by using
alkalinephosphatase conjugated goat anti-mouse diluted
in TBS, and BCIP/NBT phosphates solution ((KPL, USA)
as substrate.
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Results

Screening of Recombinant Colonies
PCR screening was done on 5 transformed colonies of
each gene (VP2 and VPX) and one transformed colony
with pRSET B only. The positive colonies containing VP2
and VPX showed the expected size bands of
approximately 1350 and 1500 bp on 1% agarose gel
electrophoresis.The recombinant plasmids digested with
EcoRI and BgLII showed two bands of 2.9kb derived
from pRSET B, 1.3kb  from VP2 and 1.5kb from VPX as
well. In addition, according to the sequencing results, it
was found that the start codon (ATG) of both VP2 and
VPX were in frame with the N-terminal tag of pRSET B
vector.

Analysis of expressed proteins by SDS-PAGE
and Western Blot
The cell lysate and supernatant samples from 4 hours post
induction was run over the SDS-PAGE together with
uninduced recombinant vector and pRSET B vector
without insertion. The separated proteins from SDS-
PAGE were transferred to the PVDF membrane to analyze
more by Western Blot. The membranes were blotted using
Anti HisG (Invitrogen,USA) or Monoclonal anti VP2 as
primary and Goat anti-mouse (KPL,USA) as secondary
antibody.Both SDS-PAGE and Western Blot methods
revealed the expected bands with approximate size 48KD,
51KD  for VP2 and VPX respectively (Figure 1).

Discussion
The E. coli expression system is known to be the fastest,
easiest and an inexpensive technique used to express
usable amounts of recombinant protein. These
characteristics, have established E. coli as the leading host
organism for most scientific applications in protein
expression. Azad et al. (1997) reported that VP2 expressed
in E. coli reacted with a range of monoclonal antibodies
although the protein injected was only in milligram
quantity. The results of Oppeling et al. (1991) and
Crisman et al. (1993) suggested the presence of additional
conformationally dependent epitopes on VP2.

VPX as the precursor of VP2 contains all the neutralizing
domains and is probably the critical protein which plays
an important role in the production of a protective immune
response to IBD (Azad, 1987, 1990; Bayliss, 1991; Fahey,
1991). Both of the VPX and VP2 expressed as a fusion
protein with histidine tag which is more easily purified.
In both, proteins antigenicity were well preserved after
expression and found with monoclonal anti VP2 in the
Western blotting and usage of them as a antigen in ELISA
and other immunological test is conceivable.  In this study,
the VPX and VP2 were expressed as a fusion protein with
six-histidine tag in pRSET B vector and transformed into
the host cell strain Bl21(DE3)plysS for expression. Based
on the Western blotting a faint band of expressed VPX
and VP2 was detected  by increasing the intensity after
IPTG inoculation. The intensity of the bands were found
highest after 4 hours post induction. Both of proteins were
mostly in insoluble form. However, in this study, it was
revealed as a thin band in the sample collected before
inducing with IPTG, which shows that the T7 promotor
drives expression of gene without IPTG inducing as well.

In summary, the prokaryotic expression system can be
an excellent alternative for producing IBDV VPX and
VP2 at high levels. These recombinant VPX and VP2
proteins closely resemble the native proteins in size and
antigenicity and can be applied economically to detect
and monitor IBDV-specific antibodies such as using
ELISA in chicken and other avian species.
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Figure 1: Western blotting on expressed VP2 and VPX
fusion proteins of SDH1 IBDV isolate. L1 protein Marker;

L2-4 VP2 (48kD); L5-8 VPX (51kD)
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Introduction
Potomac horse fever is caused by the rickettsial organism
Neorickettsia risticii. Despite of the intensive research
efforts, the transmission of Potomac horse fever has
remained a mystery because the life cycle of the
transmission agent and the mode of transmission are
unknown. A part of mystery has been recently uncovered
through the detection of N. risticii in trematodes that use
operculate freshwater snail. The presence of N. risticii
DNA was initially detected by PCR in freshwater snails
(Pleuroceridae: Juga spp.) in northern California
(Barlough et al.1997). Subsequently, the presence of N.
risticii has been demonstrated in virgulate cercariae
infecting the snails by amplification and sequence
analyses of 16S rRNA, 51 kDa major antigen, and groEL
heat shock protein gene fragment (Reubel et al. 1998).
N. risticii has been isolated from trematode stage in
aquatic snails, and its experimental transmission to horses
and mice has been demonstrated (Chae et al. 2000;
Pusterla et al. 2000). Trematodes belong to Digenea,
which has five larval stages in the life-cycle; miracidium,
sporocyst, redia, cercaria and metacercaria. In the past
we have reported the prevalence and sequence analyses
of Neorickettsia risticii from aquatic snails in Korea (Chae
et al.2003). However, the information about the carrier
and transmission of trematode metacercariae and N.
risticii in aquatic environment and its transmission to other
animal in Korea is not available. In this study, we provide

Prevalence and Phylogeny of Metacercariae of Trematode
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Abstract
This study reports the identification of metacercarial species by the sequence analysis of 18S rRNA gene
fragment from metacercariae found in dragonflies in Korea. A total of 2,657 dragonflies collected from the
riverside in Chungbuk Province, Korea during 2002-2003 were identified in to 7 species (Sympetrum
drawinianum, Orthetrum albistylum, Lyriothemis pachygastra, Sympetrum eroticum, Crocothemis servilia,
Pantala flavescens and Sympetrum pedemontanum). The presence of metacercariae was confirmed by light
microscopy. A total of 16,690 metacercariae were identified with the average infection rate of 6.28 per fly.
These metacercaiae could be divided in to six phenotypes (Type A through F). Trematode 18S rRNA gene
fragment was amplified from 6 types of metacercaria by PCR. The amplicons of 18S rRNA gene fragment (687
bp) from metacercariae DNA revealed two genotypes (Type B and D) with the nucleotide sequence identities of
91.1%. The nucleotide sequence comparison of type B and D metacercaria 18S rRNA gene fragment with the
existing sequence database showed 96.6% and 98.3% identity to the Pleurogenoides medians (Rana lessonae,
Ukraine) and Rubenstrema exasperatum (Crocidura eucodon, UK), respectively.

Key words: Potomac horse fever, Neorickettsia risticii, trematode, metacercaria, Dragonfly

molecular evidence of presence of trematode
metacercariae in adult dragonflies.

Materials and Methods
Adult dragonflies (Calopterygoidae) were collected from
the aquatic environment of Chungcheong and Jeonra
provinces in Korea. The wings of dragonfly were
removed, and the body was split into pieces and then
digested with artificial gastric juice (6 gram of pepsin
and 7 _ of HCl in 1L D.W.) in a beaker at 37o C for 3
hours. DNAs were extracted from insect metacercariae
using a QIAamp tissue kit (Qiagen, Inc, Chatsworth,
Calif., USA) according to the provided protocol.
Amplification of trematode 18S rRNA gene fragments
from all of species was carried out by PCR (Park et al.,
2003). PCR products were purified by GFXTM PCR DNA
Purification Kit (Amersham Pharmacia Biotech Inc.,
USA). The PCR products were cloned, sequenced and
analyzed for phylogeny.

Results and Discussion
The number of infection of metacercariae from
dragonflies in Chungcheong and Jeonra provinces are
shown in Table 1. A mean number of metacercariae
infection per fly was 6.28. The phylogenetic analysis
based on 18S rRNA gene sequence of trematode
metacercariae from dragonflies of Chungcheong and
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Jeonra provinces revealed two distinct types, type A and
D. Type A was very close to Pleurogenoides medians
(Rana lessonae, Ukraine) sharing 96.6% the nucleotide
identity. Type D was closely related to Rubenstrema
exasperatum (Crocidura leucodon, UK) and shared 98.3%
nucleotide identity. We also found type A-1, with mutation
at one nucleotide position. We presumed that the 18S
rRNA gene sequences of metacercariae from flies are
related to cercariae from snails. But, surprisingly, Type A
and D branched completely different. Also, types other
than A and D did not reveal any PCR amplicons. It appears
to us that, type B, C, E and F may not trematode parasites,
because the PCR primer set was specifically designed
for amplification of trematode 18S rRNA gene fragment.
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Table 1. Prevalence of metacercariae in adult dragonflies (Calopterygoidae) from South Korea. The harvested metacercariae
were grouped A to F groups by morphology.

Species of dragonfly No. of Types of metacercaria No. of
dragonfly Total metacercaria

infection
A            B            C           D           E         F per fly

Sympetrum drawinianum 1,404 241 5,131 135 3006 89 0 8,602 6.13
Sympetrum eroticum 620 85 1,143 28 5,973 31 0 7,260 11.71
Crocothemis servilia 334 25 102 0 29 0 2 158 0.47
Pantala flavescens 180 2 45 0 274 3 5 329 1.83
Orthetrum albistylum 62 29 18 0 26 0 30 103 1.66
Lyriothemis pachygastra 57 3 84 0 37 0 0 124 2.18
Sympetrum pedemontanum 25 72 5 0 37 0 0 114 4.56

Total 2,657 457 6,528 163 9,382 123 37 16,690 6.28
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Abstract
The immunological responses were evaluated in murine model immunized with plasmid DNA expressing
glycoprotein antigens (gB, gC, and gD) of pseudorabies virus (PRV). Groups of mice were immunized
intramuscularly three times at 7-days intervals. The humoral and cell-mediated immune responses in spleen
and draining lymph nodes were then determined 2 weeks following the last boosting. Plasmid DNA expressing
gB mounted the immunity biased to the Th1-type pattern as judged by the ratio of immunoglobulin isotypes
and cytokine IFN-g and IL-4 levels produced by CD4+ T cells. In contrast the other glycoprotein antigens gC
and gD induced more biased immunity to Th2-type pattern. Interestingly, the cocktail vaccination mixed with
all three DNA vaccines elicited the immunity biased to Th2-type than plasmid DNA encoding gB. Such cocktail
vaccination showed the most potent protection against virulent PRV infection. The immunization of DNA
vaccine expressing gB showed stronger protective immunity than other antigen-encoded DNA vaccine.
Consequently the DNA vaccine expressing glycoprotein gB of PRV could be the most potent antigen inducing
immunity, but the cocktail vaccination of three antigens may be better way for protection against viral infection.

Keywords: Pseudorabies virus, glycoprotein antigen gB, gC, gD, DNA vaccine, protective immunity

Introduction
Pseudorabies virus (PrV) infection (Aujeszky’s disease)
is a major cause of sickness and death among young pigs.
Although the pig is a major host, PrV can also cause
disease in other species, such as cattle, sheep, goats,
rabbits, mink, dogs, cats, horses and mice. Except in pigs
and horses, PrV infections are always lethal. As a
characteristic of herpesviruses, latent infection can be
established by PrV, thus allowing recovered adult pigs to
serve as chronic carrier of the virus and to act as the source
of infection. Attempts to control PrV infection and to
reduce latent infection have been made by active
immunization with modified live or inactivated vaccines.
In recent vaccination with plasmid DNA encoding foreign
antigens has been one of the most significant advances
in immunology and vaccinology. This approach refers to
the induction of an immune response to a protein antigen
expressed in vivo subsequent to the introduction of
sequences encoding an antigenic polypeptide. In this
presentation, glycoprotein antigens, gB, gC, and gD of
PrV Yangsan strain are cloned into eukaryotic expression
plasmid DNA driven by cytomegalovirus promoter and
the nature of induced immunity was analyzed.

Materials and Methods
Glycoprotein antigens gB, gC, and gD of PrV Yangsan
strain were cloned from its genomic DNA into eukaryotic
expression vector pCI-neo (Promega), then named pCI-
PrVgB, pCI-PrVgC, and pCI-PrVgD, respectively. To
evaluate the immunity induced by each antigen or cocktail
(mixture of three DNA vaccines), five groups of C57BL/

6 mice were set by pCI-PrVgB, pCI-PrVgC, pCI-PrVgD,
cocktail (mixture of pCI-PrVgB, pCI-PrVgC, and pCI-
PrVgD), and pCI-neo control vector. Mice were
immunized three time at 7-days interval in the hind leg
muscles. Two weeks after the last booster immunized
mice were sacrifised to analyze the humoral and cell-
mediated immunity such as serum PrV-specific IgG,
cytokine production produced from lymphocytes
stimulated with UV-inactivated PrV. To evaluate CD8+
T cell responses lymphocytes isolated from immunized
mice were stimulated with live virus-pulsed antigen-
presenting cells for 4 days and CTL activity was then
determined by 51Cr-release assay. The protective
immunity against virulent virus was also evaluated by
intranasal challenge.

Results
Among three DNA vaccines expressing glycoprotein
antigen of PrV, gB-encoded plasmid DNA showed the
most potent immunogenicity. plasmid DNA expressing
gB mounted the immunity biased to the Th1-type pattern
as judged by the ratio of immunoglobulin isotypes and
cytokine IFN-g and IL-4 levels produced by CD4+ T cells.
In contrast the other glycoprotein antigens gC and gD
induced more biased immunity to Th2-type pattern.
Interestingly, the cocktail vaccination mixed with all three
DNA vaccines elicited the immunity biased to Th2-type
than plasmid DNA encoding gB. Such cocktail
vaccination showed the most potent protection against
virulent PRV infection. The immunization of DNA
vaccine expressing gB showed stronger protective
immunity than other antigen-encoded DNA vaccine.
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Discussion
Vaccination with plasminds encoding immunogenic viral
proteins have been tried for protection from viral disease.
However, practical use of DNA vaccination is still in the
experimental stage, due to only limited experiences in
relevant natural virus-host systems and weak immunity.
The present study is showing the immunogenicity of

Figure 2

Figure 1

plasmid DNA encoding glycoprotein antigens in murine
model. gB of three PrV glycoproteins was revealed to be
the most potent immunogen but cocktail vaccination
showed the best protection against virulent viral infection.
Thus, for development of DNA vaccine to be used in
livestock, cocktail vaccination and other vaccination
along with modulators such as cytokines have to be
evaluated.
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Introduction
Fowl typhoid (FT) caused by Salmonella Gallinarum
(SG) is a severe systemic disease, responsible for heavy
economic losses through morbidity, mortality and reduced
egg production in commercial poultry. Due to systemic
nature of the disease, the mortality is highest when SG
affects young chickens. The lethality in case of FT is
sometimes attributed to the capacity of SG to invade
internal organs. We have studied the effect of remains of
tissue culture medium waste after growth of Korean wild
ginseng-Panax ginseng (ET-Y-KWG) for its ability to
decrease organ invasion in young broiler chickens
resulting from S. Gallinarum.

Materials and Methods
Day old chickens were randomized in to 4 groups, G1,
G2, C1 and C2 (n = 16 per group) with chicks in G1 and
G2 receiving 8ml/L of ET-Y-KWG through drinking
water while C1 and C2 served as untreated controls.
Chicks in all the groups were then inoculated with 108

cfu of S. Gallinarum at 1 week (G1 and C1) and 2 weeks
(G2 and C2) of age, followed by sacrifice of 3 chicks
from each group at 4, 8 and 12 days post inoculation
(PI). After challenge, birds in all the treatment groups
were maintained on the same doses of ET-Y-KWG till

Prophylactic Treatment with the Remains of Tissue Culture Medium Used for
Growing Korean Wild Ginseng Reduces Salmonella gallinarum Organ

Invasion in Young Broiler Chickens
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Abstract

Effect of oral administration of tissue culture medium waste after harvest of Korean wild ginseng (ET-Y-KWG)
(Panax ginseng) on the organ invasiveness of Salmonella Gallinarum in young chickens was investigated. Day
old chickens were randomized in to 4 groups, G1, G2, C1 and C2 (n = 16 per group) with chicks in G1 and G2
receiving 8ml/L of ET-Y-KWG through drinking water while C1 and C2 served as untreated controls. Chicks in
all the groups were then inoculated with 108 cfu of S. Gallinarum at 1 week (G1 and C1) and 2 weeks (G2 and
C2) of age followed by sacrifice of 3 chicks from each group at 4, 8 and 12 days post inoculation (PI). Irrespective
of the days PI, the average viable counts of S. Gallinarum per gram of liver samples collected from chicks in
treated group, G1 and G2 were significantly (p <0.05) lower than those from untreated control group, C1 and
C2, respectively. The viable counts of SG in spleen was not significantly different between pretreated and
untreated control groups except on day 12 PI pretreated groups showed significantly (p <0.05) lowered counts
in spleen. These results indicate that ET-Y-KWG effectively reduces organ invasion caused by S. Gallinarum,
thereby improving the host defense against this highly pathogenic organism.

Keywords: Fowl typhoid, Korean wild ginseng

the termination of the experiment. The liver and spleen
from the sacrificed birds were collected and processed
for viable counts as described previously (Shah et al.,
2000).

Results and Discussion
The viable counts of SG in liver and spleen at different
time intervals are shown in Table 1. Irrespective of the
days PI, the average viable counts of S. Gallinarum per
gram of liver samples collected from chicks in pretreated
group, G1 and G2 were significantly (p <0.01) lower than
those from untreated control group, C1 and C2,
respectively. The viable counts in the spleen did not differ
between pretreated and untreated groups with the
exception of day 12 counts were significantly (p <0.05)
lower in treated groups (G1 and G2) than control groups
(C1 and C2). The reduced organ invasion by SG might
be due to the possible antibacterial activity of some of
the uncharacterized secretary components of KWG in the
tissue culture medium waste or ET-Y-KWG may have
acted as a barrier against invasion of SG. These results
indicate that ET-Y-KWG effectively reduces organ
invasion caused by S. Gallinarum, thereby improving the
host defense against this highly pathogenic organism.
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G1 C1 G2 C2

Liver Spleen Liver Spleen Liver Spleen Liver Spleen

4 3.84** 3.69 4.39 4.22 3.20* 3.30 4.1 3.20
8 3.20** 3.38 5.15 3.84 2.90** 3.17 4.0 3.54
12 2.0** 2.0** 3.0 3.0 1.80* 1.90** 2.60 2.90

*, ** Values significantly different from the untreated group, p <0.05 and p <0.01, respectively.

Challenged at 1 week

Days post-
infection

Table 1: Log 10 cfu of S. Gallinarum per gram of liver and spleen at different time interval post infection

Challenged at 2 weeks
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Introduction
Fowl typhoid (FT) caused by Salmonella Gallinarum (SG)
is a nemesis to the Korean poultry industry. The disease
affects both commercial chickens as well as breeder birds.
Due to its vertical transmission, the disease in young
chickens results in to heavy economic losses through
morbidity and mortality. On the commercial premises, it
can spread to other flocks through horizontal mode. In
the past, various vaccines (both 9R strain and modified
killed vaccines) have been used to control FT with variable
success. Use of antibiotics is associated with emergence
of multiple resistant SG strains in the field condition (Shah
et al., 2004). Alternative means of controlling the disease
are therefore needed. We studied the effect of oral
administration of left over of tissue culture medium (ET-
Y) after harvest of Korean wild ginseng (KWG) against
mortality, fecal excretion and body weight gain in day
old birds experimentally infected with SG.

Materials and Methods
Day old chickens were randomized in to 4 groups (n = 32
per group), G1, G2 (pretreated with 8 ml/L of ET-Y-KWG
in drinking water) and C1, C2 (untreated control). All
chicks were challenged with 108 cfu of SG at 1 (G1 and
C1) and 2 (G2, C2) weeks of age followed by culturing
of fecal swabs at 4, 8, 12 and 16 days post inoculation

Effect of Remains of Tissue Culture Medium Used for Growth of Korean
Wild Ginseng on Mortality, Body Weight and Fecal

Excretion of Salmonella gallinarum in Young Chickens

DEVENDRA H. SHAH, JAE-WON SEOL, SANG-YOUEL PARK, HYUNG-SUB KANG, KYEONG-SEON RYU1,
MAE-RIM CHO, JIN-HO PARK, SEONG-KUG EO, CHUN-SEONG KANG2 AND JOON-SEOK CHAE*

Department of Veterinary Internal Medicine and Clinical Pathology, College of Veterinary Medicine,
1Department of Animal Resources and Biotechnology, College of Agriculture and Life Sciences,

Chonbuk National University, Jeonju, Jeonbuk 561-756, Korea. 2ET&T Co. Ltd. 212-46 Sookjin-Ri,
 Sangwol-Myun, Nonsan-Si, Chungnam 320-930, Korea.

Abstract
We studied the effect of oral administration of left over of tissue culture medium (ET-Y) after harvest of Korean
wild ginseng (KWG) against mortality, fecal excretion and body weight gain in birds experimentally infected
with S. Gallinarum. Day old chickens were randomized in to 4 groups (n = 32 per group), G1, G2 (pretreated
with 8 ml/L of ET-Y-KWG in drinking water) and C1, C2 (untreated control). All chicks were challenged with
108 cfu of SG at 1 (G1 and C1) and 2 (G2, C2) weeks of age followed by culturing of fecal swabs at 4, 8, 12 and
16 days post inoculation (PI). Chicks in all groups (100%) showed fecal excretion of SG up to 4 days PI with
subsequent appreciable reduction in the numbers of fecal culture positive chicks in treated groups as compared
to control groups. The difference in the body weight gain between pretreated and untreated groups was not
statistically significant. Mortality after challenge at 1st and 2nd week was 37.50% (G1), 31.25% (C1) and 34.37%
(G2) and 50% (C2), respectively. The results in this study indicates that ET-Y-KWG reduces mortality in birds
when given for duration longer than 1 week and also reduces fecal excretion of SG in infected birds.

Key words: Fowl typhoid, Korean wild ginseng

(PI). After challenge, birds in all the treatment groups
were maintained on the same doses of ET-Y-KWG till
the termination of the experiment. The body weight of
each bird was measured at 4, 8, 12 and 16 days PI. The
internal organs of all the chicks died during experiment
were processed for isolation of SG (Shah et al. 2000).

Results and Discussion
The fecal excretion of SG among the experimental birds
is shown in Figure 1. Chicks in all groups (100%) showed
fecal excretion of SG up to 4 days PI with subsequent
appreciable reduction in the numbers of fecal culture
positive chicks in treated groups as compared to control
groups. By day sixteen, 5% birds challenged at 1 week
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Figure 1: Trends in fecal excretion of Salmonella Gallinarum in chickens challenged ta
1 and 2 weeks of age over the experimental period

of age in group G1 while 22% birds in group C1 revealed
positive on fecal culture. Similarly, the birds challenged
at 2 weeks of age showed 9% and 18% culture positivity
in G2 and C2 groups, respectively. The reduced fecal
excretion of SG among ET-Y-KWG pretreated groups
indicates that the effect is due to some of the secretary
components of KWG in the tissue culture medium waste.
It is quite possible that these components may have some
antibacterial activity or might have acted as a barrier
against intestinal colonization of SG. The difference in
the body weight gain between treated and untreated
groups was not statistically significant. Mortality after
challenge at 1st and 2nd week was 37.50% (G1), 31.25%
(C1) and 34.37% (G2) and 50% (C2), respectively. The
disparity in the mortality rates in 1 week old birds and 2
week old birds may be due to the reason that the response
to ET-Y-KWG is dependent on the duration of the

Figure 2: Trends mortality rates of the chickens challenged at 1 and 2 weeks of ago over the experimental period.

treatment. The results indicate that ET-Y-KWG reduces
mortality as well as fecal excretion in young birds over 1
week of age and can be effectively used in the control of
FT. Further studies are needed to characterize he active
secretary components of KWG in order to incorporate
those in future therapeutics or immunoprophylactics.
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Introdution
Enterohemorrhagic Escherichia coli (EHEC), particularly
serotypes O157:H7 and O157:NM (nonmotile), is a major
pathogen of Food-borne illness worldwide since an
outbreak was first reported in the Unite States in 1982
(Allerberger et al. 1996; Cordovez et al. 1992; Griffin,
1995). The recognition of this pathogen has been
facilitated by the availability of classical microbiological
diagnostic procedures that are based on the characteristic
phenotypic feature of this pathogen, its inability to ferment
sorbitol within 24h of incubation (Liesegang et al. 2000).
Recent reports showed that SF E. coli O157 strains have
been mainly isolated from human patients with HUS or
diarrhoea in continental Europe including Germany,
Austria, Czech Repulic (Allerberger et al. 2000;
Bielaszewska et al. 1998; Liesegang et al. 2000) since
SF E. coli that produced Shiga toxin were first isolated in
a 1988 outbreak of HUS in Bavaria, Germany (Karch et
al. 1990). SF E. coli O157 from cattle has been rarely
reported.

In the present study, we isolated SF E. coli O157 from
cattle by IMS followed by inoculation on the sorbitol
MacConkey agar plate and characterized the isolates by
biochemical, genetic, and serological assay. In addition,
we compared the genetic relatedness of these strains with
EHEC O157 strains which did not ferment sorbitol by
RAPD analysis.

Materials and Methods
Sampling and isolation. From May 2000 to September
2003, fecal specimens obtained from cattle were collected
from 127 different farms, located through out Korea.

Isolation and Characteristics of Sorbitol-fermenting
Escherichia coli O157 Strains from Cattle
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Abstract
Little is known of characteristics of sorbitol-fermenting Escherichia coli O157 (SF E. coli O157) strains isolated
from cattle. In this study, we isolated 6 strains of SF E. coli O157 from cattle by immunomagnetic bead seperation
(IMS) and characterized the isolates by biochemical tests, motility assay, serotyping, and PCR. PCR analysis of
the SF E. coli O157 virulence markers revealed that of 6 isolates, 1 and 1 isolate has stx1 and stx2, respectively
and 4 isolates were negative for both genes. Among the 6 isolates, 3 were EhlyA positive by PCR but were
nonhemolytic on blood agar. Susceptibility testing to 22 antibiotics showed that all isolates were susceptible to
amikacin, cefazolin, cefoperazone, ceftriaxone, and imipenem. In MIC assay, imipenem inhibited the growth
of 6 isolates at a low concentration of 4µg/ml. The random amplified polymorphic DNA (RAPD) patterns
generated by arbitrarily primed PCR (AP-PCR) of the SF E. coli O157 markedly differed from non sorbitol-
fermenting (NSF E. coli O157) strains. On the basis of GelCompar analysis, the genetic relatedness of SF E.
coli O157 isolates to NSF E. coli strains revealed only 57% similarity.

Keywords: Sorbitol-fermenting E. coli O157, Cattle, Isolation, Characteristics.

Laboratory analysis. Biochemical tests, motility assay,
vero cell cytotoxicity assay, serotyping, PCR, and
antimicrobial susceptibility testing were performed.

Results
Six of the collected specimens during this study were
positive for SF E. coli O157. All SF E. coli O157 isolates
were serotype O157:NM and were non-motile. PCR
analysis of the SF E. coli O157 virulence markers revealed
that of 6 isolates, 1 and 1 isolate has the stx1, and the
stx2, respectively and 4 isolates were negative for both
genes. Among the 6 isolates, 3 were EhlyA positive by
PCR, but were nonhemolytic on blood agar. Susceptibility
testing to 22 antibiotics showed that all isolates were
susceptible to amikacin, cefazolin, cefoperazone,
ceftriaxone, and imipenem. In MIC assay, imipenem
inhibited the growth of 6 isolates at a low concentration
of 4µg/ml. RAPD patterns generated by AP-PCR of the
SF. E. coli O157 markedly differed from NSF E. coli O157
strains. On the basis of GelCompar analysis, the genetic
relatedness of SF E. coli O157 isolates to NSF E. coli
strains revealed only 57% similarity.

Discussion
SF E. coli O157 strains have been mainly isolated from
human patients with HUS or diarrhoea in continental
Europe (Allerberger et al. 2000; Bielaszewska et al., 1998;
Liesegang et al. 2000). However, our finding suggest that
cattle can be reservoir of SF E. coli O 157 strains and
emphasize the need for various diagnostic procedures
which allow detection of infection with SF E. coli O 157
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strains in cattle. Although the three SF E. coli O 157
isolates contained EhlyA, no hemolytic phenotype was
observed from the isolates. RAPD patterns generated by
AP-PCR of the SF. E. coli O157 markedly differed from
NSF E. coli O157 strains. Further molecular studies are
needed to examine the epidemiological relationship
between SF E. coli O 157 strains isolated from human
patients with HUS or diarrhoea in continental Europe and
from cattle in our country.
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Introduction
Orangutans are the only arboreal apes and are actually
the largest tree-living mammals in the world. Orangutans
are only found on the islands of Sumatra and Borneo
(Kalimantan, Sabah and Sarawak). There are two
subspecies of orangutan: Borneon orangutan (Pongo
pygmaeus pygmaeus) and Sumatran orangutan (Pongo
pygmaeus abelii). Orangutans are diurnal, with peak
activities in the early morning and late afternoon. Free-
ranging orangutans also show social behaviours including
mating, grooming, playing, aggression, physical touch,
approaching, avoiding and vocalising. The orangutan’s
diet consists mainly of fruits, especially rambutans,
durians and banana. Differences in exposure to pathogens
between the groups may be due to environmental factors
including differences in exposures to other species, habitat
quality, nutritional status and other potential stressors
(Annelisa et al. 2003). The lowland forest habitats of this
red “man of the forest” are fast disappearing under the
chainsaw, or being burned deliberately to make way for
agriculture and oil palm plantations. The objectives of
this study were to evaluate the social behaviour, determine
the feeding regime and analyse the health status of semi-
captive and free-ranging orangutans.

Materials and Methods

Study  Area and Population
The study was conducted at the OURC in Sabah and the
WC in Sarawak with a population of 43 and 10 orangutans

A Field Study on Social Behaviour, Feeding Regime and Health Status in
Semi-captive and Free-ranging Orang Utans (Pongo pygmaeus)

Undergoing Rehabilitation Programme
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Abstract
The study was conducted at the Orang Utan Rehabilitation Centre (OURC) in Sabah and the Wildlife Centre
(WC) in Sarawak with a population of 43 and 10 orangutans respectively. The result showed that both semi-
captive and free-ranging orangutans spent 30.7% of their daytime climbing, 28.4% swinging, 24.3% playing
and 16.6% resting. The free-ranging orangutans showed extra social behaviours such as foraging, nest-building,
socialising and aggression.  Even though the diet of the orangutans was dependent on the food provided by the
keepers, papaya seemed to be their favourite food. The health evaluation revealed the body temperature at 36.1-
36.5∞C, pulse rate at 115-121 bpm and respiratory rate at 24-28 bpm were within normal range. The measurement
of the body weight indicated the growth rate at 0.3 kg per week for juvenile orangutans and 0.004 kg per week
for infant orangutans over a 4-week period. The haematological and serum biochemistry analyses gave normal
values of the blood and serum parameters. Parasitological analyses using simple floatation technique detected
three nematodes (Oesophagostomum sp., Trichuris trichuria, Strongyloides stercoralis) and one protozoon
(Balantidium coli).

Key words: Orangutan, social behaviour, diet, health evaluation.

respectively. They were sampled for the behavioural
study, feeding regime, blood and faecal analyses, and
growth rate measurement.

Observational Method
Behaviour observation was conducted for 11 hours from
0700 to 1800 hour. The observation phase was divided
into 4 time frames; morning (0700-1000 hour); mid-
afternoon (1000-1200 hour); afternoon (1200-1500 hour);
and evening (1500-1800 hour). Data was gathered using
the scanning method and documented. Diet was assessed
by identifying the most preferable food chosen every time
offered.

Haematological and Serum Biochemistry, and
Parasitological Analyses
All animals were immobilised and 5 millilitres of blood
were collected from the cephalic vein. Haematological
analyses (total red cell, total white cell and platelet count,
packed cell volume, haemoglobin concentration, plasma
protein, and icterus index) were carried out manually.
Urea, creatinine, alanine transaminase (ALT), aspartate
transaminase (AST), creatinine kinase (CK), total protein
and albumin were measured using the automatic
chemistry analyzer (Hitachi 902, Japan). Faecal samples
were collected from the quarantine and free-ranging
animals and simple floatation technique was carried out.
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Body temperature, Pulse rate, Respiratory
Rate and Body Weight
Body temperature was taken early in the morning and
analysed to obtain the mean and standard error. Pulse and
respiratory rates were only taken from the animal that
had been immobilised. Body weights were recorded every
week using digital weighing scales. The data were then
analysed by simple regression analysis to obtain the
weekly weight gain.

Results

Social Behaviour
From the observation, the orangutans showed 4 main
behaviours. Juvenile and infant orangutans spent 30.7%
of their daytime climbing, 28.4% swinging, 24.3%
playing and 16.6% resting (Figure 1). For the adults,

Figurre 1:  Percentage of time spent in climbing, swinging, playing and resting

resting and sleeping were their main activities apart from
climbing and traveling/walking. The free-ranging
orangutans showed extra social behaviours such as
foraging, nest-building, socialising and aggression.
Food type Used by Orangutans
The food given to orangutans depended on availability,
especially during the fruit seasons such as rambutans. The
study found that papaya seemed to be the favourite fruit.

Haematological and Serum Biochemistry, and
Parasitological Result
The haematological and serum biochemistry analyses
gave normal values of the blood and serum parameters
(Table 1). Parasitological analyses detected three
nematodes (Oesophagostomum sp., Trichuris trichuria,
Strongyloides stercoralis) and one protozoon
(Balantidium coli).

Table 1: Normal value of haematological and serum biochemistry parameters of orangutan.

HAEMOGRAM Male Female BIOCHEMISTRY Male Female

Erythrocytes (X1012/l) 3.8 ± 0.3 3.6 ± 0.3 Urea (mmol/l) 2.9 ± 1.4 1.8 ± 0.4

Haemoglobin (g/l) 96 ± 7 94 ± 7 Creatinine (mmol/l) 53 ± 6 50 ± 3

PCV (l/l) 0.36 0.36 ALT (U/l) 10 ± 1 11 ± 2
Leukocytes (X109/l) 5 ± 0.9 4 ± 0.7 AST (U/l) 12 ± 1 13 ± 2
Band neutrophils (X109/l) 0.08 ± 0.04 0.08 ± 0.04 CK (U/l) 52 ± 5 58 ± 5
Seg. Neutrophils (X109/l) 2.1 ± 0.5 2.0 ± 0.5 Total Protein (g/l) 70 ± 2 70 ± 2

Lymphocytes  (X109/l) 2.4 ± 0.4 2.3 ± 0.3 Albumin (g/l) 36 ± 2 35 ± 1

Monocytes (X109/l) 0.6 ± 0.6 0.02±0.01 Globulin (g/l) 34 ± 1 35 ± 2

Eosinophils (X109/l) 0.02 ± 0.01 0.05 ± 0.02 A : G 1.05 ± 0.05 1.03 ± 0.06

Basophils (X109/l) 0.1 ± 0.04 0.03 ± 0.01

Thrombocytes (X109/l) 235 ± 20 215 ± 21

Plasma protein (g/l) 70 ± 3 71 ± 2

Icterus index (units) 2 2
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Body Temperature, Pulse Rate, Respiratory
Rate and Body Weight of Orangutans
The health evaluation revealed the body temperature,
pulse rate and respiratory rate were within normal range.
The body temperature range was 36.1-36.5∞C, pulse rate
was 115-121 beats per minute and respiratory rate was
24-28 breaths per minute. The measurement of the body
weight indicated the growth rate at 0.3 kg per week for
juvenile orangutans and 0.004 kg per week for infant
orangutans over a 4-week period.

Discussion
The orangutans were trained to swing with the ropes,
climb cages and play with balls and old tyres. Climbing
seemed to be the activity of highest frequency with 30.7%
as they climbed up or down tall trees or cages using both
their hands and feet. The free-ranging orangutans showed
a wide range of social behaviours such as approached,
played, touched, mated, followed each other and shared
food with their partners. Previous study by Ya Zhang
(2001) revealed the same findings for the free-ranging
orangutans.

It is known that the orangutans feed predominantly on
fruits, although they have a complex diet which also
includes leaves, bark, insects and honey. A study on the
natural food showed that a total of 138 different food
types were identified (Ramlee, 2000). However, during
this study, not much food could be collected from natural
resources because it was the rainy season, and the
orangutans rested more than foraged. When the
orangutans found food in an area, they remained in the
vicinity until all the food has been consumed. It is found
that papaya was their favourite fruit and seemed to be
more tasty and sweet compared to banana.

For a health status evaluation, the haematological and
serum biochemistry parameters that had been analysed
were suggested as a baseline data for disease diagnosis
and treatment. The parasitological analyses indicated that
deworming programme must have been conducted with
good regularity in the orangutans in captivity. However,
the free-ranging orangutans showed some parasitic
infestation that could be due to the environment in the
forest and these animals were not dewormed regularly as

soon as they were sent back to the wild. The same
parasites were also found by Symphorosa (2002).

During the health evaluation, the temperature on the first
week and last week were unstable due to the rainy days.
However, the temperature taken during the hot day was
stable. The mean growth rate for infant orangutans was
much lower than the juvenile orangutans. This might be
because the infants consume less food. The infants were
mostly orphans and no mother figures were present to
teach them how to forage for food.

Conclusion
A field study on the social behaviour of semi-captive and
free-ranging orangutans undergoing rehabilitation
programme revealed a wide range of social behaviours.
The food types consumed by orangutans were dependent
on provisions and the study revealed that the preferred
food was papaya. The parasitological analyses detected
one protozoon and 3 nematodes. The physical
examination suggested that the growth rate for different
life stages of orangutans were different. The
haematological and serum biochemistry analyses showed
all the parameters to be within the established normal
range.
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(Ananas comosus spp.) and Gelam (Melaleuca spp.) Honey
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Abstract
The efficacy of topical application of Malaysian honeys on burns wound healing in Sprague-Dawley rats was
investigated on the basis of histological changes. A total of 45 Sprague Dawley male rats weighing 200-300 g
were used in this study.. Deep partial skin thickness burns were inflicted on the dorsal part of each animal. Two
types of local honeys (nenas and gelam) were applied twice a day in a quantity of 0.5 ml for each application,
while control animals received no treatment. The rats were serially euthanatized at 3, 7, 14, 21 and 28 days post
treatment for histological study. Histological examination showed a significant decreased in the number of
inflammatory cells and increased vascularity in the honey Gelam-treated wounds as compared to the honey
Nenas-treated wounds and control group. This study showed that there was a significant acceleration of the
dermal repair in wound healing treated with Gelam honey compared to control and honey Nenas-treated groups.

Keywords: Burn wound, honey, rats

differential cell counts were carried out on the sections
to assess the following cells namely neutrophils,
macrophages, fibroblasts and endothelial cells.

Results
The results of differential cell counts are shown in table
1 and expressed graphically in figure 1, 2, 3 and 4. By
day 3 there was significantly less inflammatory cells, in
particular neutrophils (p<0.05) in Gelam treated wound
and significantly higher proliferative (fibroblasts and
endothelial) cells as compared to control group. Gelam
treated wounds, depicted more fibroblasts and
significantly higher endothelial cells (p<0.05) at day 7.
By day 14 the total number of neutrophils was still higher
(p<0.05) in control wounds than in Gelam and nenas
treated wounds. There were significantly more
macrophages and less endothelial cells (p<0.05) in control
wounds then in Gelam treated wounds by day 21. While
at day 28, wounds in control group remained significantly
higher in the number of neutrophils and fibroblasts.

INTRODUCTION

The most traumatic of all skin injuries is inflicted by
burns, which may be due to thermal, chemical or electrical
means (Balasubramani et al. 2001).   Despite the advance
and excellent medical care, the major and persisting
problem to burn patients is associated with impairment
of wound healing due to infection. Hence the need for an
alternative treatment for burn wounds which is cheap,
easily available and non-toxic. Topical application of
honey to burn wounds and other wounds has been found
to be effective in controlling infection and producing a
clean granulating bed (Molan, 1998). The present study
was undertaken to evaluate the histological changes of
burn wounds after treated with two selected local honeys
produced by bees kept under different plantation. The
floral sources are from Melaleuca spp. (Gelam) trees and
Ananas Comosus spp. (Nenas) trees.

Materials and Methods
A total number of 45 Sprague Dawley male rats weighing
200-300 g were used in this study. The animals were
divided into three groups consisted of 15 rats per group.
The burn wound was inflicted on the dorsum of rat’s body
using a cylindrical stainless steel template heated in a
water bath at a constant temperature of 85oC. Topical
application of honey was applied twice a day on the burns
wound while the control group did not receive any
treatment. For each group three animals were sacrificed
at the 3rd, 7th, 14th, 21st and 28th days post wounding. All
the samples were subjected for standard heamatoxylin
and eosin staining. After general histologic examination,
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Discussion
Dermal repair is characterized by 3 important stages
which occur in an overlapping series of event consisting
of the initial inflammatory phase followed by proliferative
and remodeling phases. The decrease in inflammatory
cells and increase in fibroblast and endothelial cells in
the honey Gelam-treated wound by day 7 post burn
suggests that healing was well advanced into proliferative

Table 1 : Data of differential cell counts expressed in mean ± S.D. Mean values with different superscript is significant at 0.05
level.

Time Intervals (days)
Cells Type 3 7 14 21 28

Control a41.53±12.4 b65.66±9.0 b32.30±3.6 b22.0±4.0 b12.06±2.3
Macrophages Nenas a50.70±18.2 b57.26±9.4 b32.53±8.6 b17.40±4.4 b8.70±1.8

Gelam a28.93±5.5 a27.36±8.4 a10.00±1.3 a1.0±0.2 a0.8±0.1
Control b164.80±26.0 c241±43.3 b93.06±26.5 a6.43±3.8 b3.06±1.0

Neutrophils Nenas b135.83±8.1 b145±14.9 a30.53±6.2 a2.76±0.8 a1.20±0.9
Gelam a67.46±5.4 a26.50±5.8 a6.86±2.6 a3.93±5.3 a0.4±0.3
Control b23.50±14.0 b40.90±4.4 a47.06±4.9 a60.63±5.5 b51.43±3.7

Fibroblasts Nenas ab37.46±4.5 ab44.86±6.6 a60.06±15.7 a57.63±7.2 a37.30±8.8
Gelam a44.56±4.1 a56.86±6.8 a68.26±9.1 a49.23±5.6 a27.30±6.6
Control b2.63±1.0 b4.36±0.7 b3.33±1.2 b3.86±0.3 a4.30±0.6

Endothelial Nenas ab4.13±1.8 b5.23±0.8 a6.86±0.9 a6.03±0.8 a4.40±0.8
Gelam a5.76±0.8 a6.90±0.6 a6.56±0.6 a7.20±0.5 a5.40±0.6

phase from the initial inflammatory stage (Dyson et al.
1988). The fall in the number of fibroblasts in honey
Gelam-treated wounds at day 14 post wounding reflected
that the healing process had entered the remodeling phase
as opposed from the other two groups. Further the
presence of more endothelial cells in Gelam treated
wounds suggests that the wounds were better
vascularized. During wound healing process, abundant
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blood supply is necessary to meet the enormous local
demands of debridement, fibroblast proliferation,
extracellular matrix synthesis and epithelialization (Zhang
et al. 2003).  Wounds in control group at day 14 showed
significant poor vascularization. Tissues with a scant
blood supply not only heal poorly but are easily infected.
As a result of the acceleration of the early phase of repair
in the Gelam-treated wounds, the reparative tissue was
well advanced into the remodeling phase by day 21. At
day 28 post burn control wounds still remains significant
higher in the number of inflammatory cells in contrast to
honey Gelam-treated animals.

This study showed that there was an acceleration of the
dermal repair in wound healing treated with Gelam honey
compared to control and honey Nenas-treated groups.
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Abstract
Three calves of three-month-old were used in this study.  The calves were slaughtered and the samples of small
intestine were taken for histological evaluation. The dome epithelium of Peyer’s Patches (PPs) consisted of
columnar cell, lack of goblet cells, numerous lymphocytes and a few plasma cells. The dome epithelium
(lymphoepithelium) invagination was found in the discrete PPs (DPPs) of duodenum. The dome epithelium
protruded into the intestinal lumen and often gave a cylindrical with rounded or conical upper ends. Dome
epithelium of jejunal PPs was more superficially located in the mucosa in comparison with the ileum. The
duodenal and jejunal DPPs were characterized by relatively large domes and interfollicular areas. The ileal
continuous PPs (CPPs) had small domes and poorly developed interfollicular area and corona. Some dome
areas of ileal PPs were composed of more collagen fibers than lymphocytes and plasma cells. The distribution
of lymphoid follicles within the PPs of jejunum was significantly (p<0.05) higher than other parts of small
intestine. The size of ileal lymphoid follicles was significantly (p<0.05) larger than those of other sites of small
intestine

Introduction
Gut associated lymphoid tissues (GALT) are made up of
mucosal lymphoid follicles (Peyer‘s patches and isolated
lymphoid follicles that are found predominantly within
submucosa) and more lymphocytes and immunoglobulin
producing cells. Peyer‘s patches are composed of the
follicle associated epithelium (FAE), the domed region,
follicles and interfollicular areas. The follicles had a
typical structure with a distant germinal center and were
different in size and shape (round, oval, cuneiform and
irregular shapes).  The germinal center had a pale stain
and consisted mainly of large and middle lymphocytes
and reticular cells (Liebler et al. 1988 and Parson et al.
1989). The distributions of lymphoid follicles in different
parts of small intestine of three-month-old calves were
described.

Materials and Methods
Three calves of three-month-old were used in this study.
The calves were supplied by the University Research
Park, UPM upon request.  The calves were slaughtered
and the small intestine was taken out and washed with
phosphate buffer saline solution (pH 7.3) to remove all
the content.  For histological evaluation, two sites (middle
and distal parts) of duodenum and three sites (proximal,
middle and distal parts) of jejunum and ileum containing
lymphoid tissues were sampled and fixed in 10% neutral
buffered formalin solution (pH 7.3), embedded in paraffin,
sectioned at 4µm and stained with Haematoxylin and

Eosin.  All lymphoid follicles were counted in the portion
of randomly selected fields. A total of four fields from
six sections of each site were selected, examined and
counted.  The size of lymphoid follicles was measured
by using Image Analyzer (Synoptic Inc., UK).  The data
were analyzed statistically using Duncan‘s multiple range
test.

Results
The number and shape of lymphoid follicles in three-
month-old calves were varied among duodenum, jejunum
and ileum.  However, the distribution of lymphoid
follicles of jejunum was significantly (p<0.05) higher
compared to the other sites of small intestine (Figure1).
Duodenum had least number of lymphoid follicles
compared to other regions of the small intestine.  The
size of ileal lymphoid follicles was significantly (p<0.05)
larger than those of other sites of small intestine (Table1).
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The follicles distributed along the mucosal fold and some
follicles were arranged two or more rows. The dome
epithelium of villus and crypt was usually a little thinner
and shorter, but contained more intraepithelial
lymphocytes (IELs) than the ordinary villus and crypt
epithelium. More IELs were located supranuclearly and
usually occurred singly rather than groups and found in
the villus epithelium in comparison with the crypts. The
lymphoid tissues were found as aggregation in villi of
middle part of duodenum. In the distal part of duodenum,
Peyer‘s patches were characteristized by undifferentiated
shape of lymphoid follicles. In these calves, a consistent
feature of duodenal Peyer‘s patches was present of short
invagination of dome epithelium. The shape of follicles
of distal part of duodenum became to form the pear shape
near the proximal part of jejunum.

The lymphoid follicles of jejunum had cylindrical to egg-
shaped follicles and encapsulated by thin sheet of
connective tissue. Some follicles consisted of complete
germinal center, immature germinal center and distinct
corona. The dome contained a diffuse infiltration of
lymphoid tissue and the shape of dome was cylindrical
or rounded or conical upper end. The jejunal PPs had
large interfollicular areas, which composed of
lymphocytes, high endothelial venules and connective
tissues.

The ileum PPs consisted of long-sac like follicles with
small dome poorly developed FAE and follicle with an
undifferentiated corona. The follicles of ileum were
densely packed together with only scant interfollicular
areas and lesser number of germinal centers. Domes of

the ileum were much smaller than jejunum. More
lymphoid aggregations were seen covering the mucosa
of the ileum than on the jejunum. These aggregations
could not completely be covered by dome epithelium.

Discussion
In the ileum, follicles are densely packed together with
only scant interfollicular area. In the jejunum, follicles
are more widely dispersed and separated by prominent
interfollicular regions. These results confirmed previous
studies (Wolf et al. 1981). In this study, the shapes of
lymphoid follicles of ileum were long saclike shape. This
is similar to the finding of Barman et al. (1997). This
result also showed that the number of lymphoid follicles
depending on the sites and parts of small intestine.  Wang
(2003) showed that the lymphoid follicles of some areas
of cardiac glandular stomach in Bactrian camel were
arranged in rows. Thus, the histological structure of the
lymphoid follicle in the stomach of the Bactrian camel
was similar to that of ileal lymphoid follicles of 3 months
calves found in this study. The results of the present study
showed that the size of lymphoid follicles at different
parts of small intestine were significantly different.
However, there was no information available regarding
the size of the lymphoid follicles in the small intestine.
Although previous studies found that there were generally
no variation between the dome area of jejunum and ileum
in human and mammals (Abe and Ito, 1977)), however,
in this study some of dome areas of ileal PPs were smaller
than those of jejunal PPs.

Table 1: The size of lymphoid follicle at different parts of small intestine

Calf Duodenum Jejunum Ileum
Mean± SE (µm) Mean± SE (µm) Mean± SE (µm)

1 39.5c± 1.3 248.4b± 11.2 457.3a± 45.2
2 60.5c± 39.1 257.6b± 14.9 445.6a± 24.8
3 51.5c± 13.6 276.0b± 9.0 386.2a± 20.9

Figure 1: Distribution of lymphoid follicles at different parts of small intestine
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Introduction
Environmental stressors, especially pollutants, have been
shown to be coincident with the outbreak of infectious
diseases in fish. Diazinon is a widely used
organophosphorus pesticide in around the world. Results
of a number of studies show that such toxic chemicals
can affect fish health conditions at various levels including
fish immune system resulting in an increase in fish
susceptibility to infectious disease (Keizer et al. 1993;
Siwicki, et al. 1994; Sancho et al. 1997; Tsuda et al. 1997;
Bailey et al. 2000; Svoboda et al. 2001; Luskova et al.
2002; Mikryakov et al. 2002).The immune system of fish
comprises both nonspecific and specific components, and
involves both cellular and humoral factors. One humoral
competent of this system is lysozyme (Anderson and
Zeeman, 1995; Kozinenko et al. 2001; Rice, 2001;
Roberts, 2001). Furthermore, lysozyme is an enzyme with
antibacterial activity by attacking the bacterial cell wall,
thereby causing lysis and by acting as an opsonin
stmulation of phagocytosis and antibody producing
functions of immunocompetent cells, participating in the
regulation of processes of differentiation and proliferation
of cells. It also influences the structures containing
muramine acid, hydrolyzes glycolchitin, but weakly
influences chitin. Lysozyme is a part of the nonspecific
defense against causative agents of viral, bacterial and
parasitic diseases (Ellis, 1990; Rice 2001). Lysozyme has
been found in blood and mucus of fish but is particularly

Influence of Sublethal Concentrations of Diazinon on the Contents of
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Abstract
The level of lysozyme in serum, spleen and kidney of grass carp (Ctenopharyngodon idella) ) weighing 850±155
g were determined at  1, 7, 15, 30 and 45 days post exposure to various sublethal bath concentrations of
diazinon (1, 2 and 4 mg/L) for 12 hours at 20±2ºC. There was no significant difference in levels of lysozyme  in
tissues of spleen and kidney as compared to control fish after one day post exposure of toxicant. At 7  days post
exposure the levels  of lysozyme in both spleen  and kidney of fish exposed to 2 and 4 mg/ L of toxicant were
significantly higher than control fish (P<0.05). However at 15 days following exposure, the level of lysozyme
activity had fallen back to levels similar to those recorded in control fish. The highest level of lysozyme was
recorded at concentration of 4 mg / L of diazinon at 7 days of exposure of fish to the toxicant. The level of
lysozyme in serum of grass carp was significantly (P<0.05) decreased in all concentrations of diazinon only at
one day post exposure. The lowest level of lysozyme in serum was recorded at concentration of 4 mg / L after
one day of exposure. The data show that the lysozyme content in serum and tissues of grass carp were variable
and the fluctuations were defined by duration of sampling and concentration of toxicant.
Keywords: Diazinon, Grass Carp, Lysozyme.

associated with leukocytes and monocytes of fish, as well
as in macrophages, which are characteristic also of
mammals (Berestove and Malinina, 1991; Brousseau et
al. 1994; Marc et al, 1995; Roberts, 2001). The aim of
this study was to determine the effect of various
concentrations of diazinon on the lysozyme activity of
grass carp in order to evaluate the fish immunity after
exposing to such toxic chemical.

Materials and Methods
Fish: 120 grass carps, Ctenopharyngodon idella weighing
approximately 850±155g were used in the experiment.
The experiments were initiated after four days of
acclimatization. Using 12 tanks were stocked with 10 fish
each. Water quality parameters consisting of temperature,
dissolved oxygen and pH were maintained at optimum
condition i.e.18-22°C, 7.7 mg /L and 7.5, respectively.

Application of diazinon: Diazinon was applied to the
water of each tank at concentrations of 1, 2 and 4 mg / L
for 12 hours. Fish were then transferred to clean water
and were kept for 45 days.

Collection and processing of samples: Samples were
collected after 1, 7, 15, 30 and 45 days post exposure to
toxicant. Blood was sampled  by cutting fish tail after
removing the scales and scraping the tail with alcohol.
Tissues of spleen and kidney were sampled fresh.
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Lysozyme assay: Blood was centrifuged at 10,000 xg
for 10 mins and the serum was collected and stored at –
20˚C until used. 1.0 g of tissue samples (spleen and
kidney) were homogenized with one part of PBS (0.004
M, pH 6.2). The homogenates were incubated at room
temperature for one hour and then subjected to three
cycles of freeze-thaw to extract additional lysozyme from
the samples. The homogenates were then centrifuged at
7,000 xg for 30 mins and the supernatants were retained
for lysozyme assay. Lysozyme level in serum and tissue
samples was determined by the turbidumetric assay
according to the method described by Ellis (1990) with
slight modification.

Statistical analysis:   Data were statistically analyzed
using SPSS.

Results
Results of lysozyme contents in sera and tissues of spleen
and kidney samples of fish exposed to various
concentrations of diazinon are shown in Table 1.

Discussion
The highest level of lysozyme in spleen and kidney tissues
following 7 days of exposing grass carp to sublethal

concentrations of diazinon may be indicative of an
increase in the percentage of segmented forms of
neutrophils in the blood as shown by differential counts
of leucocytes (Pourgholam et al., 2001). Moreover, the
increased in the levels of lysozyme in spleen tissues of
fish may be due to increasing number of lysozyme
producing cells of the myeloid tissues, in particular non-
segmented and segmented neutrophils as was
demonstrated by other authors (e.g. Mikryakov &
Lapirova (1997). It is assumed that this enzyme
participates in the support of homeostasis during
adaptation to unexpected environmental changes (Marc
et al., 1995; Rice, 2001). The present results proposed
that the discharge of different amounts of lysozyme in
response to toxic stress, possibly mediated via
hydrocortisone, may also occur in fish. Also, Mock and
Peters (1990) concluded that the activity of this enzyme
presents the modulator action of the defense system of
the organism, relying not only on the nature, but also
concentration or strength of stress factor, therefore, weak
influences, for example 30 minute handling can result in
both decrease and increase in the level of serum lysozyme,
while a strong stress, for example the acute exposure of
fish to toxicants, decreases the level of this enzyme.
Therefore, the comparison of these data on concentrations

Tissue

sampled

1 ppm 2 ppm 4 ppm

spleen 1 6 ± 0.28 6.15 ± 0.06 6.22 ± 0.13 5.95 ± 0.07

7 7.09 ± 0.2 7.95 ± 0.06 8.6 ± 0.08 * 9.35 ± 0.11 *

15 6.9 ± 0.05 6.4 ± 0.15 6.74 ± 0.05 6.8 ± 0.02

30 6.1 ± 0.16 5.5 ± 0.03 6.1 ± 0.04 6 ± 0.04

45 6.5 ± 0.05 6.5 ± 0.16 6.4 ± 0.02 6.5±0.03

kidney 1 4 ± 0.28 3.9 ± 0.04 3.8 ± 0.02 3.8 ± 0.02

7 4 ± 0.28 4.9 ± 0.06 6.1 ± 0.08 * 6.1 ± 0.13 *

15 5 ± 0.04 4.8 ± 0.04 4.9 ± 0.02 4.9 ± 0.03

30 5 ± 0.1 5.02 ± 0.03 4.5 ± 0.04 4.8 ± 0.1

45 6 ± 0.05 6 ± 0.04 5 ± 0.24 6.2±.05

serum 1 10.54 ± 1.2 2 ± 0.2 * 1.47 ± 0.02 * 1.07 ± 0.04 *

7 12.34 ± 0.06 12.25 ± 0.02 12 ± 0.05 11.77 ± 0.1

15 14.56  ± 0.98 13.94 ± 0.13 14.4 ± 0.07 14.6 ± 0.07

30 12.32 ± 0.06 12.2 ± 0.02 11.72 ± 0.25 12.07 ± 0.16

45 12.2 ± 0.05 12.07 ± 0.04 12.1 ± 0.04 12.13 ± 0.03

  * = Significant (P<0.05)

Sample time

(day)

Diazinon concentrationsControl

Table 1: Levels of lysozyme ( µg/mg of tissue) in spleen, kidney and serum of grass carp exposed to diazinon .
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of lysozyme in tissues and serum of grass carp shows
that lysozyme level depends on the effect of various
factors including toxicants concentrations.
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Introduction
Recently, social issues related to living modified
organisms (LMOs) are gaining world wide interest due
to the ever-increasing global diffusion and the related
socio-economical implications. LM Atlantic salmon,
Coho salmon, medaka, tilapia, mud loach, etc were
developed (Hew et al., 1992; Kim et al., 1999; Masri et
al., 2002).). The LM fishes are not sold for food in the
market. But, there is a public concern about
contamination of LMO in wild environments. Therefore,
it is important to have a test at hand to distinguish LMO
and non-LMO. The detection and identification of
genetically modified (GM) plants represents a relatively
new area of diagnostics in which much progress has
already been achieved with DNA- and protein-based
methods. In this study, we developed methods for
detection of LM Rainbow trout and Super mud loach by
conventional polymerase chain reaction (PCR) and real-
time PCR. The pusrpose was to evaluate the rapid
detection, specificity and sensitivity by real-time TaqMan
PCR system, and for determine the transgenic fishes in
order to assess whether living modified ingredients were
deliberately added, or whether they were caused by
contamination.

Detection of Living Modified Rainbow Trout and
Super Mud Loach by Real-time TAQ Man PCR

JOON-SEOK CHAE1 , HEY-YOUNG WANG1, JAE-CHEOL HAN1, MAE-RIM CHO1,
JIN-HO PARK1, MIN-SOON CHOI2 AND SANG-HOON CHOI2

1College of Veterinary Medicine, Chonbuk National University, Jeonju, Jeonbuk 561-756, South Korea
 2Department of Marine Biomedical Science, Kunsan National University, Kunsan, Jeonbuk 573-702, Korea

Abstract

A conventional PCR and real-time TaqMan PCR for identification of living modified (LM) Rainbow trout
(Oncorhynchus mykiss) and Super mud loach (Misgurnus mizolepis) carrying growth hormone transgenes were
developed. A pair of PCR primer and probe, ONMT-P/R and ONMT-P (LM Rainbow trout) and MLCAT-F/R
and MLCAT-P (mud loach) while pGEM-Teasy/onMT and pGEM-Teasy/MLcat vector as positive control
were used for detection of LM Rainbow trout and Super mud loach, respectively. Two pairs of PCR primers and
probes, RTCYT-F/-R and RTCYT-P (Rainbow trout) and MLBACT-F/-R and MLBACT-P (mud loach) were
designed targeting endogenous gene while pGEM-Teasy/RTcyt and pGEM-Teasy/ML_-act vector, respectively
were used as a positive control. Positive control vectors using endogenous gene fragments were constructed in
pGEM-Teasy/onMT-_-act (Rainbow trout) and pGEM-Teasy/MLcat-_-act (mud loach). The qualitative and a
quantitative method of analysis to detect transgenic DNAs in salmon fishes were tried. The use of the ABI
Prism 7700 sequence detection system allowed determination of the amplified product accumulation through a
fluorogenic probe. These methods of analyses were very sensitive and specific. It is necessary to determine the
LM fishes in order to assess whether living modified marine organisms were deliberately added, or were resulted
due to contamination.

Key words: living modified fish, genetically modified organism, Rainbow trout, Super mud loach, real-time
PCR

Materials and Methods
PCR primes and probes were designed for detection of
LM Rainbow trout and Super mud loach by conventional
and real-time PCR. Modified target genes were
metallothionein(MT) and mud loach chloramphenicol
acetyltransferase (MLcat) genes for Rainbow trout and
Super mud loach, respectively. For the PCR control, PCR
primers and probe were designed from endogenous gene,
RTcyt and/or ST_-act and ML_-act genes of Rainbow
trout and Super mud loach, respectively (Table 1 and 2).
For positive control DNA, expected PCR product
sequences were synthesized with two fragments an than
ligated. Each individual Rainbow trout and mud loach
tissues were mechanically homogenized using sterile
scissors for DNA extractions. DNAs were extracted with
a QiAamp tissue kit (Qiagen) according to the
manufacturer’s protocol. Real-time TaqMan PCR was
used Sequence Detector 7700 (Applied Biosystems,
USA). PCR products were cloned in pGEM-T easy Vector
(Promega).
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Table 1: The type of vectors, target gene, endogenous gene positive control of LM fishes

Species Rainbow trout Super mud loach

Using vectors onMTGH pFV4bCAT
Target gene MT (151 bp) MLcat (151 bp)
Eendogenous gene RTcyt (151 bp)

STb-act (151 bp) MLβ-act (151 bp)
Control vectors of target gene pGEM-Teasy/onMT pGEM-Teasy/MLcat
Control vectors of endogenous gene pGEM-Teasy/RTcyt

pGEM-Teasy/STb-act pGEM-Teasy/MLβ-act
Common vectors of target and endogenous gene pGEM-Teasy/onMT-STb-act pGEM-Teasy/MLcat-β-act

Table 2: PCR primer set and probe of target gene for detection of LM fishes

Species of fish Name of PCR primer Size of PCR primer Tm (oC) Target
and probe and probe gene

Rainbow trout ONMT-F 20 55 onMT
ONMT-R 20 56 (151 bp)
ONMT-P 28 65

Super mud loach MLCAT-F 20 59 MLcat
MLCAT-R 20 57 (151 bp)
MLCAT-P 30 66

Results and Discussion
Rainbow trout: In order to determine the sensitivity
of PCR assay to detect LM Rainbow trout, the positive
control plasmid DNA after cloning on MT gene
fragment was serially diluted. The primer pair ONMT-
F/-R used for conventional PCR could amplify 151 bp
amplicon in dilutions containing 108 to 104 copies of
plasmid DNA. With the same primer pair the probe,
ONMT-P in quantity assay of real-time TaqMan PCR
revealed positive when 108 to 101 copies of Plasmid
DNA was used as a template. For detection of
endogenous gene of Rainbow trout, PCR performed
with the RTcyt gene for RTCYT-F/-R primer set
identified the fragments of gene at 151 bp.

Super mud loach: In order to determine the sensitivity
of PCR assay to detect Super mud loach, the positive
control plasmid DNA after cloning on MLcat gene
fragment was serially diluted. The primer pair MLCAT-
F/-R used for conventional PCR could amplify 151 bp
amplicon in dilutions containing 108 to 105copies of
plasmid DNA. With the same primer pair the probe,
MLCAT-P in quantity assay of real-time TaqMan PCR
revealed positive when 108 to 102 copies of plasmid
DNA was used as a template. For detection of

endogenous gene of Super mud loach, PCR performed
with the ML_-act gene for MLBACT-F/-R primer set
identified 151 bp.

The results revealed that, real-time PCR method is 1,000
time more sensitive than conventional PCR. The real time
PCR could be highly effective tool for detection of hetero-
gene of LM Rainbow trout and Super mud loach.
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Abstract
A total of 240 Large White x Landrace x Duroc postweaning piglets, 28to 32 days of age with the average body
weight of 6.65kg were used in this study. The body weight, total live weight gain, total feed intake and feed
conversion ratio were not significantly different. The control pigs had a higher number of faecal
Enterobacteriaceae than OrgacidsTM pigs. The lactic acid bacteria (LAB) for the OrgacidsTM pigs was higher
than the control pigs. The faecal pH for the OrgacidsTM pigs was lower than those of control pigs. The control
pigs had a higher meat cholesterol concentration than the OrgacidsTM pigs. These results suggest that
supplementation of organic acids have beneficial effects to the health of the pigs.

Keywords: Organic acids, gut microflora, faecal pH and plasma cholesterol.

Introduction
The extensive use of antibiotic as growth enhancers in
feed may cause animals to develop resistance in a number
of pathogenic bacteria species (Mikkelsen and Jensen,
2000). Cross resistance may occur to therapeutic antibiotic
belongs to the same class of drug, particularly those with
close relationships with human antimicrobial therapies.
Organic acids are often suggested as alternative for
replacing antibiotic. Supplemental organic acids added
to the diet may help the young pig’s digestive system in
breaking down nutrients in starter diets.  Dietary
acidification increases gastric proteolysis and protein and
amino acid digestibility (Canibe et al. 2002). Acidification
of feed via organic acids or their salts has been indicated
to inhibit luminal growth of enterotoxigenic microflora
and to enhance swine performance (Ravindran and
Kornegay, 1993). Inclusions of organic acids in diets for
early-weaned pigs have been shown to improve
postweaning performance (Burnell et al. 1988). The
growth inhibition of organic acids to the potential
pathogen bacteria and zoonotic bacteria, e.g. E. coli and
Salmonella, in feed and in the gastrointestinal tract are of
benefit with respect to animal health (Canibe et al. 2002).
OrgacidsTM consists of six acids (formic acid, phosphoric
acid, lactic acid, malic acid, tartaric acid and citric acid)
that are blended into a fine granular carrier. This study
was conducted to investigate the effects of dietary
supplementation of OrgacidsTM on growth performance,
shedding of Enterobacteriaceae and LAB, faecal pH and,
plasma and meat cholesterol concentration.

Materials and Methods
A total of 240 Large White x Landrace x Duroc
postweaning piglets, 28to 32 days of age with the average
body weight of 6.65kg were used in this study. The
experiment was carried out for 60 days. They were
randomly assigned in groups of 20 piglets per pen. Male

and female piglets were reared separately. Water and food
were supplied ad libitum. All the diets were formulated
to meet the nutrient requirement of piglets according to
the National Research Council (1998) recommendations.
The piglets were randomly assigned to two treatments.
The two diets were (i) basal diet and (ii) basal diet +
OrgacidsTM (2kg per tonne of feed). All piglets were
acclimatised to the respective diets for a week before the
experiment started. Average feed intakes were measured
daily for each pen, whereas the body weight gain for each
piglets were measured on day 1 before experiment started,
days 11, 30 and 60. The piglets were fasted for 12h before
weighing. Faecal samples were collected directly from
the rectum of three randomly chosen piglets from each
pen at day 60 of experiment. The pH of the faeces was
directly measured with a pH meter. The 10% (w/v) faeces
suspension was made using peptone water for total
Enterobacteriaceae and Lactobacillus counts. Spread
plates were done on EMB-agar (Merck) for
Enterobacteriaceae enumeration, whereas the total
Lactobacillus counts were carried out on MRS-agr
(Merck). Numbers of colony forming units (CFU) are
expressed as log

10
 CFU per gram. 6 pigs were randomly

selected from different treatment groups and sacrificed
to analyse for meat cholesterol concentration. The data
was analysed by two-way analysis of variance and
followed by least significant difference. Differences of
p<0.05 were considered significant.

Results
The growth performance for the Control and OrgacidsTM

piglets is presented in Table 1. There were no significant
difference (P>0.05) in body weight, total live weight gain,
total feed intake and feed conversion ratio among the
treatment groups. Table 2 shows the effects of feeding
OrgacidsTM on faecal bacteria counts, faecal pH and meat
cholesterol in grower. The numbers of Enterobactericeae
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for the control pigs was significantly higher (P<0.05) than
the OrgacidsTM pigs. However, the OrgacidsTM pigs had a
higher (P<0.05) number of LAB counts than the control
pigs. The faecal pH for the OrgacidsTM pigs was
significantly lower (P<0.05) than those of control pig.
The meat cholesterol concentration for the control pigs
was significantly higher (P<0.05) than the OrgacidsTM

pigs.

Discussion
The results of growth performance herein indicate that
supplementation of organic acids in the diet has no
negative impact on their performance. The findings of
feeding organic acids on the growth of pigs are
inconsistent (Jongbloed et al. 2000; Fan et al. 2001). Fan
et al (2001) reported that growth rate, feed efficiency or
health status for early weaned piglets were not affected
by the supplementation of 0.65% lactic acid, formic acid,
fumaric acid and their combinations in the diet. A very
important objective of dietary acidification is the
inhibition of intestinal bacteria competing with the host
available nutrients and a reduction of possibly toxic
bacterial metabolites. Moreover, the growth of pathogen
bacteria and zoonotic bacteria could be inhibited (Canibe
et al. 2002). This could be seen from the results of the
lower enterobacteriaceae counts in the OrgacidsTM treated
pigs. The results on LAB counts in the faeces showed
that the addition of organic acids increased the population
of LAB population in the faeces after feeding. Similar
results in increasing LAB numbers have been obtained
by the provision of organic acids in the diet to the pigs
(Maribo et al. 2000). The faecal pH for the OrgacidsTM

pigs was lower than those of control pigs. This result

suggests that the reduction in pH of faeces may be in
response to the direct effect of supplemented organic acids
or due to an increased number of LAB and leads to higher
production of lactic acid or short chain fatty acids (Loh
et al., 2003). The meat cholesterol concentration of
OrgacidsTM pigs was lower as compared with control pigs.
It is believed that LAB, which is present in higher
quantities in OrgacidsTM pigs, plays important role in
assimilating and deconjugating bile salts. Deconjugated
bile salts are excreted in the faeces and this may result in
an increased requirement of cholesterol as precursor for
the synthesis of new bile salts and thus may reduce the
meat cholesterol concentration.
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Morphological Features of Natural Cryptorchid Sheep Testes: A Case Study

Y. M HAFEEZ, ABZ ZUKI, M.Y LOQMAN

Faculty of Veterinary Medicine, Universiti Putra Malaysia
43400 UPM, Serdang, Selangor Darul Ehsan, Malaysia

Abstract
The present study compares the morphological features of abdominal testes of natural bilateral cryptorchid
adult sheep with that of scrotal testes in normal adult sheep. Specimens obtained from cryptorchid local sheep
testes and epdidymides were fixed and processed for light and scanning electron microscopy. Testes of normal
sheep were fixed and processed in the same way and used for comparison. The retained testes that were detected
in the pelvic cavity were small and flabby with indistinct superficial blood vessel ramification compared to the
scrotal testes. Histologically, the seminiferous tubules of the retained testes were small, empty, lined with a
single layer of degenerated cells resting on a thickened basement membrane surrounded with abundant interstitial
tissue compared to the scrotal testis. The epididymis of the retained testes was empty and lined with high
pseudostratified columnar epithelium with long streocillia, while the scrotal testis epididymis was distended
with stored sperms and lined with low epithelial layer with indistinct streocillia. The connective tissue layers
around the epididymis were very thick in retained testes compared to that of the scrotal testes. The outcome of
this study demonstrates microscopic and macroscopic changes in cryptorchid testes. Further investigations are
required regarding the ultrastructural changes in abdominal testis.

Keywords: Cryptorchidism, sheep, scrotal testes, seminiferous tubule

for general histology and with Masson’s trichome for
collagen demonstration. SEM specimens were cut for
surface study. The specimens were dehydrated in
ascending grades of acetone, and bring to critical point
of drying. Then affixed to a metal SEM stub, sputter
coated in gold, and viewed at 15kv on a JEOL scanning
electron microscope.

Results
Macroscopically the retained testes were small, flabby
and without superficial blood vessel ramification
compared to the scrotal testes. Histologically the retained
testes seminiferous tubules were empty, small, lined with
single layer of degenerated cells and surrounded with
thick basement membrane (Fig. 1), while the scrotal testes
seminiferous tubules were larger, consisting of layers of
germ cells with intermingled sertoli cells and surrounded
by a thin basement membrane (Fig. 2). No sperm or signs
of sperm production were observed in the retained testes,
whereas scrotal testes showed sperm production and
storage. The interstitial tissue was more abundant in the
retained testes compared to the scrotal testes. However,
Leydig cells appeared to be less than that of the scrotal
testes. The epididymal tail of the retained testes was empty
and comprised of a thick walled duct lined with high
pseudostratified columnar epithelium with long streocillia
(Fig. 3) while the epididymal tail of scrotal testes was
distended with stored sperms and had a thin wall lined
with low pseudostratfied epithelial cells layer with unclear
streocilia  (Fig. 4).

Introduction
Cryptorchidism is a developmental defect that can occur
in both animals and humans. It means the Hidden testicle.
Testicular retention could be due to genetic, hormonal,
and mechanical causes. In dogs it is believed to be due to
an autosomal sex-linked recessive gene (Hayes, 1986).
Unilateral cryptorchidism refers to descent of a singular
testis and bilateral cryptorchidism refers to the retention
of the both testes. A unilaterally cryptorchid animal can
be fertile, whereas a bilateral cryptorchid male is usually
sterile. However, cryptorchidism has no effect on
testosterone production (Kawakam et al. 1995). Therefore
most of the cryptorchids show sexual desire and can show
signs of erection (Frandson et al. 2003). Abdominal testis
is prone to variety of complications including testicular
torsion and testicular cancer, which is estimated to be up
to 40 times higher than that of a scrotal testis (Chilvers et
al. 1989).  Therefore the aim of this study is to investigate
the morphological changes caused by intra-abdominal
localization of testes.

Materials and Methods
Specimens collected from natural bilateral cryptorchid
local sheep testicles including epididymides were fixed
in 10% formal saline and 4% glutaraldehyde for light
and scanning electron microscopy, respectively.
Specimens collected from normal sheep testes and
epididymis were fixed in the same way and used as a
comparative control. The formaldehyde fixed specimens
were blocked in paraffin wax and cut into 5mm thick
sections and stained with haematoxylin and eosin (H&E)
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Figure 1: Cryptorchid testis 150X Masson’s trichome stain Figure 2: Normal testis 150X Masson’s trichome stain

Figure 3: Retained testis epididymal tail Figure 4: Scrotal testis epididymal tail 150X Masson’s
trichome stain Masson’s trichome stain

Discussion
The abnormal histological findings of seminiferous
tubules and interstitial tissue caused by intra abdominal
localization of testes in this study agree with Grier and
Mahesh (1977). The empty lumen and the decrease in
seminiferous tubules size that was observed
microscopically explains the prominent decrease in
retained testis size as well as the flabby texture associated
with it.  The absence of germinal cells multiplication and
sperms in the retained testis demonstrate the effects of
intra abdominal heat on the testis physiological activity.
The only treatment for this condition in pet animals and
horses is surgical removal of the retained testicle
(neutering or castration) for two reasons; to avoid
increased risk of testicular cancer and to avoid passing
the trait to the future generations. A reduction in the
number of cryptorchid sheep in a breeding program can
be achieved by removing affected males and carrier
parents from breeding. The results of this comparative
study demonstrated both microscopic and macroscopic
changes in cryptorchid testes. Further investigations are
required regarding the ultrastructural changes in



ECONOMIC DEVELOPMENT?

ANIMAL HEALTH:

A BREAKPOINT in

Association of
Institutions for

Tropical Veterinary
Medicine

Veterinary
Association

Malaysia

Department of
Veterinary Services

Malaysia

Faculty of
Veterinary Medicine

University
Putra Malaysia

JOINTLY ORGANISED BY

16th VETERINARY
ASSOCIATION MALAYSIA Congress&

The 11th International Conference of
THE ASSOCIATION OF INSTITUTIONS
FOR TROPICAL VETERINARY MEDICINE

General Programme

The scientific progrtamme will focus on ‘Animal
Health in Production’, with emphasis on:
• Veterinary services, economics and development of

policies (Vet SEDP)

• Veterinary public health, food and food safety (FS)

• Zoning and regulatory medicine (Zon & Reg)

• Consumer expectations (including animal welfare)
and food industry requirements (Cons Exp)

• Veterinary Education and Continuing Professional
Development (CPD)

• Biotechnology (Biotech) and Genetically Modified
Organisms (GMO)

• Environmental issues

• Disease control and management of fish and
aquatic animals

• Free communications which focus on: Equine and
Small Animal Practices; Pet Animal Nutrition; and
Exotic and Wildlife Disease and Management.

• A special session on Avian Influenza (Avian Inf)

Supplement and Workshop Recommendations to Proceedings

• C.T.N. Fatimah Iskandar

• Latiffah Hassan

• Gurmeet Kaur Dhaliwal

• Rosnina Yusoff

• Abdul Rahman Omar

• Mohd-Azam Khan Goriman Khan

• Goh Yong Meng

• Jalila Abu

• Siti Suri Arshad

• Nadzri bin Salim

• Saleha Abdul Aziz

• Hassan Mohd Daud

• Sheikh Omar Abdul Rahman

EDITORS

16
th VETERIN

ARY ASSOCIATION
 M

ALAYSIA Congress
S
u

p
p

le
m

e
n

t a
n

d
 W

o
rk

sh
o

p
 R

e
co

m
m

e
n

d
a
tio

n
s to

 P
ro

ce
e
d

in
g

s

Theme of the Conference

The theme, ‘Animal Health: A Breakpoint in
Economic Development?’ reflects the
importance of animal health in the
sustainable development of the animal
industry.  The focus will be on the
improvement of human health and quality
of life by means of increased and safe food
production, achieved through the
enhancement of research, training and
education in veterinary medicine and
livestock production.  At the same time, it
questions whether the profession can still
fulfill all the requirements for animal health
in economic and safe production of animal
foodstuffs.

ISBN 983-3455-02-6

E_UPM_43924_Cover Proceedings 12/5/2005, 10:50 AM1



i

&
16th VETERINARY
ASSOCIATION MALAYSIA Congress

The 11th International Conference of
THE ASSOCIATION OF INSTITUTIONS
FOR TROPICAL VETERINARY MEDICINE

Supplement and Workshop Recommendations to Proceedings

ECONOMIC DEVELOPMENT?

ANIMAL HEALTH:

A BREAKPOINT in

EDITORS

C.T.N. Fatimah Iskandar
Latiffah Hassan
Gurmeet Kaur Dhaliwal
Rosnina Yusoff
Abdul Rahman Omar
Mohd-Azam Khan Goriman Khan
Goh Yong Meng

Jalila Abu
Siti Suri Arshad
Nadzri bin Salim
Saleha Abdul Aziz
Hassan Mohd Daud
Sheikh Omar Abdul Rahman

Universiti Putra Malaysia Press
Serdang 2004

UPM

E_UPM_43924_prelim 12/5/2005, 10:37 AM1



ii

2005 All Rights Reserved

1. � Association of Institutions of Tropical Veterinary Medicine Utrecht The Netherlands
P.O.Box 80.163.NL 3508 TD Utrecht
c/o Faculty of Veterinary Medicine
Office for International Cooperation

2. � 2001 Veterinary Association Malaysia
c/o Department of Veterinary Services Malaysia
Block A, 8 & 9 Floor, Wisma Chase Perdana
Off Jalan Semantan, 50630 Kuala Lumpur, Malaysia

No part of this publication may be reproduced, stored in a retrieval
system or transmitted in any form or by any means, without
the prior permission of the copyright owner.

Perpustakaan Negara Malaysia Cataloguing-in-Publication Data

International Conference of the Association of Institutions for
Tropical Veterinary Medicine & 16th Veterinary Association
Malaysia Congress (11th: 2004: Petaling Jaya).
Animal health: a breakpoint in economic developments:
supplement and workshop recommendations to proceedings
: the 11th International Conference for Tropical Veterinary
Medicine & 16th. Veterinary Association Malaysia Congress,
[23-27 August 2004, Sunway Pyramid Convention Centre,
Petaling Jaya] / editors C.T.N. Fatimah Iskandar... [et al.].
ISBN 983-3455-02-6
1.  Veterinary medicine--Congresses.  2.  Animal health--Congresses.
I.  C.T.N.  Fatimah Iskandar.  II.  Title.
636.089.

E_UPM_43924_prelim 12/5/2005, 10:37 AM2



iii

Contents

Preface

SPEECH v

Welcome Remarks by the Chairman of the Organising Committee 407
Prof. Dato Dr. Sheikh Omar Abdul Rahman

Official Opening Ceremony Speech by the Minister of Agriculture and Agro-based  Industry 408
Tan Sri Muhyiddin Mohd. Yassin

Concluding Remarks by the Chairman of Organising Committee 411
Prof. Dato Dr. Sheikh Omar Abdul Rahman

Closing Address by the Deputy Minister of Agriculture and Agro-based Industry
Dato Seri Mohd. Shariff b. Hj.  Omar

PAPERS

Moringa Oleifera: High Value Feed Resource in Peri-Urban Animal Production 417
O. O. Akinbamijo, J. Saecker, S. A. Adediran, S. Nouala and S. Muenstermann

The “Pros” and “Cons” of a Sustainable Approach to Increase 419
Income from Rural Poultry Production

K. Benabdeljelil, P. Johnston, T.  Arfaoui, and E. Karari

Development of RT-PCR and PCR-ELISA for Rapid Detection and Subtyping of 422
Avian Influenza Virus from Clinical Samples

B. Chaharaein, Aini, I, A.R. Omar, K. Yusoff and S.H. Sharifah

Efficacy of Experimental Inactivated Vaccine Against Infectious Bronchitis 424
Ghadakchi, H., Dadras, H., Purbakhsh, S. A. and Hosseini, M.

Molecular Biotechnology Use for Animal Health Monitoring 426
O.A.E. Sparagano, A. Giangaspero, A. Torina, E. Spitalska, J. Castella, S. Arkle,
J. Guy, Z. Vatansever, N. Thanantong, V. Cannella, M. Habela and S. Caracappa

Prevalence of Mycoplasma Gallisepticum and Mycoplasma Synoviae 429
in Commercial and Village Chickens in Penang

C. G. Tan, I. Aini, N. B. Salim, A.R. Omar and A. R. Mutalib

Characterization of Trypanosomes in Cattle and Flies in Tsetse-Infested 432
and Tsetse-Free Areas of Ethiopia

Thomas Cherenet, R. A. Sani, J. M. Panandam  and N. Salim

Raising Trypanotolerant Animals Under Improved Transhumance Strategies in Guinea Maritime Region 435
M. Diallo, O. O. Akinbamijo, H. Diallo, N. Delamu, M. Diallo and S. Münstermann

PLENARY SESSION AND WORKSHOPS

Plenary Assembly of the 11th AITVM-16th VAM Conference 441

Workshop A: Education and Continuous Professional Development (CPD) 444

E_UPM_43924_prelim 12/5/2005, 10:37 AM3



iv

Workshop B: Veterinary Services, Economics and Development Policy 447

Workshop C: Regulatories, Food Safety and Biotechnology 448

Workshop D: Consumer and Industry Expectations 450

Workshop E: Avian Influenza (AI) 451

APPENDICES

Appendix 1 - Conference Activities 455

Appendix 2 - Conference at a Glance 457

Appendix 3 - List of Participants 465

Appendix 4 - Contents Page of Volume 1 489

Appendix 5 -  Index to Vol 1 and Supplement 503

E_UPM_43924_prelim 12/5/2005, 10:37 AM4



v

Preface

The Faculty of Veterinary Medicine, Universiti Putra Malaysia had the honour of hosting the 11th. International
Conference of the Association of Institutions for Tropical Veterinary Medicine & 16th. Veterinary Association Malaysia
Congress.  This conference, jointly organized by the Faculty, the Association of Institutions for  Tropical Veterinary
Medicine (AITVM) of which the Faculty is a member, the Veterinary Association Malaysia and the Department of
Veterinary Services Malaysia was held from 23-27 August 2004, at the Sunway Pyramid Convention Centre, Petaling
Jaya, Selangor, Malaysia

AITVM was established in 1973 and is presently composed of twelve institutions from Europe, Africa and Asia.
Membership of AITVM is open to all universities or instititions, which are active in the field of tropical animal health
and production.  The mission of the Association is “to improve human health and quality of life by means of increased
food production in tropical regions through enhancement of research, training and education in veterinary medicine
and livestock production within the framework of sustainable development”.

The activities of the AITVM are organized by a Standing Committee consisting of representatives of the member
institutions.  The activities are:

• to facilitate and stimulate international collaboration

• to promote and coordinate research and training in animal health and production in the tropics

• to inform policy makers of current and future strategies in animal health and production research for sustainable
rural development and

• to organise international conferences at regular intervals on themes concerning livestock in the tropics.

Theme of the Conference and Workshop
The theme, ‘Animal Health: A Breakpoint in Economic Development?’ reflected the importance of animal health in
the sustainable development of the animal industry and at the same time,  questioned whether the profession could still
fulfill all the requirements for animal health in economic and safe production of animal foodstuffs. These issues were
presented in plenary, key as well as general papers and deliberated in  the following workshops during the conference:
Workshop A: Education and continuous professional development
Workshop B: Veterinary services, economics and development policy
Workshop C: Zoning, regulatory ood safety and biotechnology
Workshop D: Consumer and industry expectation
Workshop E: Avian Influenza

Proceedings Supplement and Workshop Recommendations
This Supplement contains additional papers presented at the conference and the recommendations from the five thematic
workshops.

The plenary assembly of the 11th AITVM-16th VAM endorses animal health as a breakpoint in economic
development. Livestock production carries the potential to fulfill the growing demand for food, to contribute
significantly to economic development, adequate control of zoonoses, food-borne and newly emerging diseases. This
potential cannot be realized unless animal health risks are managed effectively, to avert the trend towards a breakdown
of the animal food production chain.

Summary of Recommendations
Work in the 5 thematic workshops resulted in 8 cross-cutting issues to be addressed so THAT ANIMAL HEALTH
WILL NOT BE A BREAKPOINT IN ECONOMIC DEVELOPMENT.

1. Training in and use of communication in all sectors of the animal health arena has to be accelerated
2. Investments in veterinary services are to be seen from a ‘public goods’ point of view
3. Enhance development of contingency plans to handle emergencies
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4. Underline the veterinary medicine in facilitating safe trade
5. Rule out zero risk concept under globalization scenario
6. Activate participation and responsibilities of all stakeholders in the animal production and health chain
7. Employ available tools to improve veterinary education and training
8. Emphasize environmental issues in sustainable agricultural development

This Supplement also contains records of the opening and closing speeches by the Hon. Minister and Deputy Minister
of Agriculture and Agro-Based Industry of Malaysia respectively and Chairman of the Organising Committee, report
and images of the conference activities and list of participants. For continuity and for readers who do not have access
to the earlier proceedings (which can be accessed at //www.vet.upm.edu.my/AITVM-VAMconference/general.htm”
http://www.vet.upm.edu.my/AITVM-VAMconference/general.htm) the Table of Contents of that proceedings is in the
Appendix.

The editors would like to thank the authors and presenters of all the papers in this proceedings  for their time, effort
and cooperation.  To the Chairman and rapporteur of each Workshop and Scientific Session, similar appreciation is
extended for ensuring that the sessions were well participated and recommendations appropriately presented.  In
concluding, the organizing Committee would like to thank all participants of this Conference for their support and
hope that it was served as a a platform to enrich their knowledge, foster good relationships and networking while
having a good time.

Editors
C.T.N. Fatimah Iskandar
Latiffah Hassan
Gurmeet Kaur Dhaliwal
Rosnina Yusoff
Abdul Rahman Omar
Mohd-Azam Khan Goriman Khan
Goh Yong Meng
Jalila Abu
Siti Suri Arshad
Nadzri bin. Salim
Saleha Abdul Aziz
Hassan Mohd Daud
Sheikh Omar Abdul Rahman
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Welcome Remarks by Chairman of the Organising Committee

The Honourable Tan Sri Muhyiddin Mohd. Yassin
Minister of Agriculture and Agro-Based Industry, Malaysia

Professor Dr. Karl Zessin
President
Association of Institutions for Tropical Veterinary Medicine

Prof. Dr. Mohamed Awang,
Deputy Vice Chancellor,
Universiti Putra Malaysia

Prof. Dr. Mohd. Zamri b. Saad
President, Veterinary Association Malaysia, cum
Dean, Faculty of Veterinary Medicine, Universiti Putra Malaysia, cum
Deputy President
Association of Institutions for Tropical Veterinary Medicine

Dr. Robert W. Paling
Secretary
Association of Institutions for Tropical Veterinary Medicine

Ladies and Gentlemen

On behalf of the Organising Committee, it gives me great pleasure to welcome the Honorable Minister for accepting
our invitation to attend and officially open this 11th CAITVM & 16 VAM congress.  I am very pleased to inform you
Sir that the Conference will be attended by over 450 participants from 42 countries from all parts of the world from A
to Z (from Australia to Zimbabwee).

I am also pleased to welcome all participants. To overseas participants, I say ‘welcome to Malaysia’.

The theme of the Conference is “Animal Health: A Breakpoint in Economic Development?” In keeping with the
theme, we have invited eminent speakers for the Keynote Address and Plenary Lectures in the relevant fields of
animal health. We have also invited papers from researchers in the various disciplines of animal health for oral and
poster presentations. There is a special session on Avian Influenza catering for the need to deliberate on this important
disease considering the recent outbreaks in some Asian countries.

I am pleased that the response is excellent.  We have more than 110 papers for presentation from overseas and Malaysia.
The number of registered participants is 325 from 43 countries, including 10 Veterinary Deans from the East Asia and
ASEAN countries and Australia, as well as Director Generals of Veterinary Services from 6 Asian countries.

I take this opportunity to thank all members of the Organising Committee and the Subcommittees for having worked
with full dedication for the last 18 months in ensuring the success of the Conference. I also record my sincere appreciation
to all sponsors who have enabled us to organise this important Conference.

Finally, I wish all participants fruitful deliberations and networking at the Conference. I also wish all participants and
accompanying spouses a pleasant and enjoyable stay in the vibrant multiracial city of Kuala Lumpur.  Please go out
there, feel as free as a bird and sample the warm Malaysian hospitality. I trust you will cherish the memory.

Finally, once again I wish to extend my thanks to the Honourable Minister for being here to officially close the
Conference. Thank You Sir

Prof. Dato Dr. Sheikh Omar Abdul Rahman
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 Official Opening Ceremony
Speech by the Minister of Agriculture and Agro-based Industry

Y. Bhg. Prof. Dr. Mohd. Zamri Saad
President of  Veterinary Association of Malaysia

Y.Bhg. Dato’ Dr. Hawari bin Hussein
Director General Veterinary Services Malaysia

Prof. Dr. Karl Zessin
President Association of Institution for
Tropical Veterinary Medicine
University of Berlin, Germany

Tan Sri/Puan Sri, Dato’/Datin, Members of VAM

Distinguished Participants

Ladies and Gentlemen

First of all I would like to thank the organizing committee for inviting me to officiate the opening of the 11th International
Conference of the Association of Institutions for Tropical Veterinary Medicine (CAITVM), your 16th Veterinary
Association Malaysia Congress and the VAM Annual Dinner. It is my pleasure on this auspicious occasion to bid a
very warm welcome to all participants and guests of the conference. I was made to understand that this is the first time
an international conference of AITVM is being held where more than 30 countries are represented here, comprising
experts from various countries and also participants of the MTCP program.  Indeed, I am extremely honored to
address such an eminent group and to share in the golden opportunity to grace this wonderful annual event

Ladies and Gentlemen,

The theme for the Congress “Animal Health: A Breakpoint in Economic Development?” is very aptly chosen. This is
because animal health is of significant concern and has been a major issue in food safety, which interfaces with the
health and well being of mankind and his economic and social development.  The livestock industry has always been
an important contributor to the national economy of many countries. With trade liberalization and greater mobility of
goods across borders globally, the issue of animal health and its impact on the national economy has become more
crucial.

With trade liberalization, there is increased risk of the spread of zoonotic diseases to humans from livestock and
livestock products. As you are aware, animal diseases are closely associated with food safety and we have witnessed
the devastating effects of such threats to the livestock industry such as Avian Influenza, Mad Cow disease, SARS,
Nipah and Food and Mouth disease. Entire animal stocks had to be destroyed in the interest of safeguarding food
safety and public health. For example, during the outbreak of Avian Influenza (H5N1) in Hong Kong in 1997, all birds
had to be destroyed and this resulted in the loss of billions of US dollars, loss of lives and jobs. So far Malaysia has
been fortunate to escape such an ordeal but is faced with a constant threat to the industry. Another example is the
outbreak of Food and Mouth Disease (FMD) in the UK where millions of cattle were slaughtered & billions of US
dollars were lost. A similar example can be also seen from Mad Cow Disease (Bovine Spongiform Encephalitis, BSE)
initially affecting the UK, spreading to several other countries and now appearing in Canada. In Malaysia, the SARS
outbreak of 2003 almost crippled the economy of the nation.
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Ladies and Gentlemen,

The livestock industry is an important component of the agricultural sector. Since 1960, Malaysia has been self-
sufficient in poultry meat, eggs and pork. The ex-farm value of livestock production in 2002 was RM6 billion and is
projected to reach RM8 billion in 2010. Since 1970, meat production and consumption has grown about three times
faster in developing countries as compared to developed countries. In the decades to come, the livestock sector will
continue to grow as consumption patterns increase with the increase in human population and affluence. Therefore, to
meet this demand we have to protect the productive capacity of our resources in the livestock sector in a sustainable
way.

In Malaysia, agriculture has been identified as one of the three engines of growth for the Eight Malaysia Plan. The
livestock sector is regarded as a significant contributor of food, gross domestic product (GDP) and export earnings for
the nation. The vision and mission of animal food production for the future is to transform the livestock industry into
a modern, dynamic and competitive sector. With the introduction of new technologies and modern farming systems
there will be fewer and bigger farms with economics of scale in production, as can be seen in the poultry industry. The
livestock sector is projected to become the nation’s most important agricultural sub-sector in terms of land use, trade,
nutrition, and value-added products and as a valuable source of income.

Therefore, Ladies and Gentlemen, we would like the industry to maintain the 100% self-sufficiency level for poultry
eggs as well as the global market position in poultry meat production.  I am happy to note that Malaysia ranked
fourteenth in the world chicken meat output of 175 countries (2000) and twenty-second in the world hen-egg output of
204 countries. Malaysia has the potential to increase production and to export its poultry and poultry products to other
countries as is being done by our neighboring country, Thailand. Therefore, we need the DVS and the livestock
industry to establish a mechanism for the development, adoption and enforcement of Sanitary and Phytosanitary
(SPS) measures in order to meet the requirement of the SPS and TBT agreements. There is no doubt that the anticipated
open market competition arising from trade liberalization will have a significant impact on our livestock industry.
How the industry fares in the future in a liberalized trading environment remains to be seen and will depend very much
on how the industry adapts itself to meet the challenges ahead.

Secondly, the Ministry would like the industry to take advantage of the competitive edge and incentives provided by
the government to invest in and expand their livestock operations. One area we envisage the industry to spearhead is
the development of Malaysia as the international center for Halal Food Hub. At the global level there is an expanding
market for halal foods, which is estimated to be worth RM200 billion per year. Malaysia being an Islamic country and
with its strategic location will have a great advantage.

Ladies and Gentlemen,

The livestock industry has come a long way in achieving food safety standards and wholesomeness. There is an
increased demand for safe food from livestock both in domestic and international markets. To ensure success in the
implementation of food safety programs, an integrated approach to the management of food safety throughout the
food chain will provide a mechanism for inter-sectoral interactions to address the many complex issues that are
affecting them pertaining to food safety. The stakeholders need a comprehensive understanding of how each segment
works and relates to all other segments of the food production chain and to “think globally and act locally”.  However,
we need to recognize that it takes all stakeholders and a multitude of experts to keep our food safe and wholesome.
Their combined knowledge and actions are critical in halting the transmission of diseases to humans from contaminated
meat products.

Ladies and Gentlemen,

It is important that the Department of Veterinary Services (DVS) should reorganize, develop and sustain an effective
workforce for the 21st century.  The DVS must be equipped with state-of-the-art equipment and diagnostic tools;
analytical equipment, information management systems needed to ensure health of animals to enhance food safety
and improve productivity. Development of such facilities and infrastructure will help to resolve international animal
health and overlapping food safety issues.
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There should be a robust continuing education and training program in both traditional and non-traditional specialties,
which will help to develop expertise in each area of animal health and food safety. Another important aspect is the
partnering with diverse farm-to-table stakeholders, which is necessary to achieve the common goal of safe, wholesome,
and affordable food. National, state and local government agencies need to interact to expand food safety activities
and services from farm to table

The DVS needs to develop and maintain stronger international relationships, which complement the increasing global
movement of animals and safe food. There should be a cadre of scientific and veterinary expertise who can frequently
interact with relevant technical experts on related issues beyond our borders. Active involvement will enhance
international credibility in market access negotiations yet preserve legitimate food safety controls and preclude the
introduction of exotic animal diseases.

This new approach requires a new mindset and it involves centrally driven policies to acquire new skills, knowledge
and technical-scientific responses.  Building upon these premises, it is my view that the pursuit of a more effective
animal health and food safety environment has to see an increase in the role of Veterinary Surgeons to safeguard the
livestock industry and to ensure that safe and wholesome food is produced. The role of the veterinarian has evolved
from being just an animal doctor to a wider role in ensuring food safety and sustainable food production. In the
livestock based food industry, the role of veterinarians goes beyond their traditional role of inspections at slaughterhouses
or in processing plants. They have to be involved in the entire food production chain, from farm to table, i.e. from the
animal feed manufacturer down to the individual consumer.  Thus, veterinarians have to be knowledgeable and well
trained to play an effective role in the development of livestock food industry in the country. The veterinary profession
must be actively involved in the growth and development of livestock-based food industry in the country. Veterinarians,
with the breadth and depth of their animal and health sciences training, have the right credentials to provide the
leadership and services within all segments of the food production chain, from the farm to the consumer.

Ladies and Gentlemen,

I understand that many papers will be presented at this conference and wish you would have a good deliberation and
intellectual discourse. I believe the papers will provide new insights and solutions into animal disease, food safety and
economic development that face the livestock industry.  On behalf of the Ministry, I wish all participants and delegates
a fruitful meeting and a pleasant stay in beautiful Malaysia. Malaysia is known for its multicultural diversity and has
plenty for you to discover. I hope you will enjoy your stay here and take advantage of your visit to see Malaysia for
yourself so that you can take back some sweet memories; not forgetting your professional duty to learn of new ideas,
innovations and methodologies as presented in the various scientific papers that will be deliberated from tomorrow
onwards.

On this note, ladies and gentlemen, I have pleasure in declaring open the 11th International Conference of the
Association of Institutions for Tropical Veterinary Medicine (CAITVM), and the 16th Veterinary Association
Malaysia Congress. Bon Appetit and enjoy your meal.

Tan Sri Muhyiddin Mohd. Yassin
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Concluding Remarks by the Chairman of the Organising Committee

The Honourable Dato’ Seri Mohd Shariff B. Hj. Omar,
Deputy Minister, Ministry of Agriculture and Agro-Based Industry, Malaysia.

Professor Dr. Karl Zessin
President
Association of Institutions for Tropical Veterinary Medicine

Dato’ Dr. Matta Abdul Rahman
President Veterinary Association Malaysia
Cum. Deputy Director General
Department of Veterinary Services Malaysia

Prof. Dr. Mohamed Awang,
Deputy Vice Chancellor,
Universiti Putra Malaysia

Prof. Dr. Mohd. Zamri b. Saad
Dean, Faculty of Veterinary Medicine
Universiti Putra Malaysia
Cum Deputy President AITVM

Dr. Robert W. Paling
Secretary
Association of Institutions for Tropical Veterinary Medicine

Associate Professor Dr. CTN Fatimah Iskandar
Chairperson
Scientific Programme Committee
CAITVM

Ladies and Gentlemen

On behalf of the Organising Committee, it gives me great pleasure to welcome the Honorable Deputy Minister for
accepting our invitation to attend and officially close this 11th CAITVM & 16 VAM congress.  I am very pleased to
inform you Sir that the Conference started on Monday 23rd with the opening of His Honourable the Minister of
Agriculture and Agro-based Industry.  The Conference has been attended by 463 participants from 42 countries from
all parts of the world from A to Z (from Australia to Zimbabwee).  On the first day (Tuesday), we had the Keynote and
plenary papers.  On Wednesday and Thursday, we had break up sessions and five workshops.  There was one special
session yesterday focusing on AI and attended by over 400 delegates.  Earlier this morning we sat down and worked
on the recommendations/resolutions on the pressing issues.  Dr.  Fatimah will briefly go through this for your informa-
tion.

I am pleased to inform you Sir that we have received numerous compliments on the good running of the Conference.
I believe the objectives of the Conference have been achieved.

There is a hard copy proceedings volume 1.  There will be a proceedings Vol. 2 comprising the recommendations.
Conference materials such as  full papers, recommendations and the full listing of the delegates will be posted in the
AITVM website for the next 3 years until the next conference in France.
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During the Conference AITVM had its Standing General Assembly and decided on the membership of the Standing
Committee for the next 3 years and the venue for the 12th CAITVM in 2007.

I take this opportunity to congratulate Prof. Karl Zessin for his reelection as AITVM President and Dato’ Matta for his
appointment as President of VAM.

Finally yet importantly, I would like to thank several people and groups of people, namely:
1. AITVM
2. DVS
3. Speakers
4. Chairman of sessions/workshops
5. Rapporters
6. Sponsors
7. Members of the Organising Committee, Subcommittees

Finally, I once again say thanks to the Honourable Deputy Minister for being here and officially close the Conference.
Thank You Sir.

Prof. Dato Dr.  Sheikh  Omar Abdul Rahman
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Closing Address by the Deputy Minister of Agriculture
and Agro-based Industry

Y.Bhg. Dato Dr. Matta Abdul Rahman
President of Veterinary Association of Malaysia

Y.Bhg. Dato’ Dr. Hawari bin Hussein
Director -General Veterinary Services Malaysia

Prof. Dr. Karl Zessin
President Association of Institutions for
Tropical Veterinary Medicine
University of Berlin, Germany

Tan Sri/Puan Sri, Dato’/Datin, Members of VAM

Distinguished Participants

Ladies and Gentlemen

First of all I would like to thank the organizing committee for this privilege of joining you this afternoon to officiate
the closing of the 11th International Conference of the Association of Institutions for Tropical Veterinary Medicine
(CAITVM) and the 16th Veterinary Association Malaysia Congress.  In particular, I would like to thank the Honorable
Minister of Agriculture and Agro-based Industry, who graced the opening of the conference, and the representatives
of the Association of Institutions for Tropical Veterinary Medicine, the Faculty of Veterinary Medicine Universiti
Putra Malaysia, Veterinary Association Malaysia and the Department of Veterinary Services Malaysia for their invaluable
contributions to the conference.  Highly illustrious participants from abroad, such as Prof. Dr. Karl Zessin, John
Edwards, Andrew Mckenzie, Teruhide Fujita and Ivan Capel, just to name a few, gave some interesting presentations
at this conference.  I would also like to thank the rapporteurs and all the support staff for their assistance.  I am grateful
for the excellent hospitality accorded to all the participants during the course of this conference.

This conference is very special in that this is the first time an international conference of AITVM is being held where
more than 30 countries are represented, comprising of high-level experts of varied backgrounds including animal
scientists, veterinary practitioners, academicians, feed technologists, agronomists and policy makers and regulators.  I
have been informed of the good quality of the presentations and the lively and intellectually stimulating discussions
among delegates to this conference, which must have positively enriched the outcome.  The Organizing Committee
has also arranged excellent facilities conducive to the success of this conference.  It thus gives me great pleasure to
partake in and to present the closing address for this conference.

Ladies and Gentlemen,

I would like to congratulate the organizers of the conference for wisely choosing the theme of the congress i.e.
“Animal Health: A Breakpoint in Economic Development?”  Given the present global scenario of animal disease
adversely affecting livestock industries, this theme is both relevant and timely.  I am also drawn to the objectives of
the conference, which were designed to promote the exchange of knowledge and experiences in tropical veterinary
medicine.  The papers presented were very much in line with the main theme for example:  From farm to table –
ensuring public health and food safety; zoning and regulatory – policing the animal diseases; Continuous professional
development for veterinarians participating in the global veterinary profession; Paradigm shifts in Veterinary Tropical
Medicine Education; Recent developments and issues in the global markets for animal products; Impact of regional
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trade agreements on the animal industry; Harmonization of risk assessment procedures in the European Union; Quality
assurance in veterinary education; Changing roles for veterinarians; and Molecular biology tools in disease diagnosis.
The exhibition, which was held concurrently, managed to showcase recent advancements in the livestock sector
particularly in relation to animal health-economic issues.

Ladies and Gentlemen,

Malaysia intends to be a leader in agricultural transformation.  Our mission is to lead in various processes involved in
the transformation of the agricultural sector by a planned, integrated and comprehensive approach through mobilization
of minds and efforts in realizing our Third National Agricultural Policy.  It is our objective to maximize the income of
livestock breeders through the optimal utilization of resources.  We aim to maximize the livestock sector’s contribution
to the national income and to secure export earnings.  We also aim to diversity livestock breeding and its downstream
activities in view of the vast marketing opportunities present locally as well as abroad.  While we focus our efforts on
creating new growth in the livestock industry, we must be very alert to new threats as well.  In this context, animal
health is of extreme importance in the sustainable development of the animal industry.  Increasing productivity and
enhancing safe food production will have a direct impact on human health and the quality of human life here on planet
earth.  This can be achieved through enhancing research, training and education in livestock production and animal
health.

Ladies and Gentlemen,

In today’ environment of global trade liberalization, there is a higher risk of the spread of animal (including zoonotic)
diseases.  This higher risk needs to be matched by higher standards of veterinary practice and a level of veterinary
professionalism far exceeding what we had in the past.  This region has experienced several extensive animal disease
outbreaks such as Avian Influenza (H5N1),  Foot and Mouth Disease (FMD) and Nipah.  In safeguarding pubic health
and food safety, almost entire animal populations had to be culled at high cost to the livestock industry.  Malaysia has
been fortunate to be free of major disease outbreaks since the Nipah episode in the late nineties.  This is mainly
because of our high degree of alertness against new threats of disease.  Even so, we are now confronted with Bird Flu,
which has affected some pet birds in one district in the state of Kelantan, bordering Thailand.  Our approach is and will
be one of transparency and of using scientific principles and methods to eradicate the disease.  All stakeholders in the
industry are closely working together to stamp out this disease and I am sure that this challenge can be tackled
effectively within a short time.

Ladies and Gentlemen,

Finally, I hope you have enjoyed your stay in Malaysia with its multi-cultural and very friendly populace.  I also hope
you have had the opportunity to visit some parts of Klang Valley and to sample our wide choice of local cuisine.
Please also take the opportunity to visit other parts of beautiful Malaysia after the conference.  On behalf of the
Ministry, I wish all participants and delegates a pleasant journey back to your respective countries.  The Ministry is
indeed privileged to have had this opportunity to participate in such an exemplary international conference.

On this note, ladies and gentlemen, I have pleasure in closing the 11th International Conference of the Association of
Institutions for Tropical Veterinary Medicine (CAITVM) and the 16th Veterinary Malaysia Congress.  Thank you.

Dato Seri Mohd. Shariff B. Hj.  Omar
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Moringa Oleifera: High Value Feed Resource in
Peri-Urban Animal Production

O. O. AKINBAMIJO1, J. SAECKER, S. A. ADEDIRAN, S. NOUALA AND S. MUENSTERMANN

International Trypanotolerance Centre, P. M. B. 14, The Gambia Banjul

Abstract
The Moringa plant is well known for its enormous biomass production and it promises to be the plant of the future in
ruminant animal supplementation strategy especially in urban centres where high value fodders are imperative for intensive
production systems.  Biomass yield tests, chemical analyses and animal response were investigated on-station. Moringa
oleifera indicated exceptional physicochemical properties with the possibilities of high biomass yield of 15-20 tonnes
DM/ha obtained at ITC. In addition, it has no known anti nutritive factors and insignificant tannin contents. Chemical
analyses show a minimum of 25% protein.  In order to improve our understanding of the nutritive value of Moringa, it
was compared with other in vitro-simulated combination diets in a series of laboratory-based studies. Emerging trends
indicate that the Moringa option has a very high gas production potential yielding up to 36 ml gas compared with 28 ml
of VFAs at 40% inclusion in the diet. In addition, animal response on a trial diet using Moringa to supplement a groundnut
hay- based diet has shown that there is no significant difference in performance when compared with animals supplemented
with groundnut cake based concentrate.

Keywords: Moringa oleifera, biomass evaluation, nutritive value, feed resources

PROCEEDINGS OF 11TH INTERNATIONAL CONFERENCE OF THE ASSOCIATION OF INSTITUTIONS FOR TROPICAL VETERINARY MEDICINE AND 16TH VETERINARY

ASSOCIATION MALAYSIA CONGRESS 23-27 AUGUST 2004, SUNWAY PYRAMID CONVENTION CENTRE, PETALING JAYA: 417-418 (SUPPLEMENT)

Introduction
The Moringa oleifera variously known as drumstick tree,
etc has been systematically investigated during the last
three years at ITC. The Moringa plant is well known for
its enormous biomass production and it promises to be
the plant of the future in ruminant animal supplementation
strategy. Although not completely strange in the West
African biosphere, the plant has a lot to offer as a food
and fodder resource in the sub-region. Within the
framework of market-oriented system improvement
programme research at the ITC, Banjul, the need to
improve the feed resource base as an ameliorative move
across the farming systems is overwhelming. This is
principally a response to one of the most crucial needs of
the livestock sub-sector – nutrition.  More recently, under
high density cultivation, biomass yields in excess of 15
tonnes DM/ha in a 60-day growing cycle has been
obtained at ITC, Banjul. This volume of high quality
biomass is simply overwhelming given the context of the
semi arid ecologies in The Gambia. Given this magnitude
of potentially useful biomass, there has been no systematic
attempt to exploit Moringa either in terms of its
agronomic attributes or its nutritional values. The
preliminary investigations were therefore aimed at the
systematic investigation of the nutritive evaluation and
the modalities of establishing Moringa oleifera in the
various farming systems in West Africa

Systematic Investigations in the Gambia
With the compelling attributes demonstrated in The
Gambia, there was every reason to pursue the Moringa
research plan in the context of the Senegambian faming

system. Within this system, Moringa will readily fill both
human and animal nutrition gaps. The ultimate
beneficiaries therefore appear to be poor agro-pastoralists
that need enormous food and feed support to keep their
lives and those of their animals (upon which their
livelihoods depend) in a sustainable manner.

Agronomy
The Moringa plant is cultivated in a high density mode
with three approaches adopted in the evaluation of
Moringa oleifera in the West African farming system
context. The first step was the agronomic assessment of
biomass yield under diverse production and harvesting
regimes. Following the encouraging results obtained from
a pilot study on Moringa oleifera establishment and yield
at the International Trypanotolerance Centre, Banjul in
2001 with a planting density of 15cmX15cm, a logical
next step was the determination of the optimum cutting
height and intervals that would provide the best quality
of fodder as well as retain the biomass yield at a relatively
high level. In theory, we were to determine the maximum
biomass yield without significant negative impact on the
re-growth potential of the plant under reasonable
conditions that can support re-growth. Three cutting
heights – 20, 30 and 45 cm were tested in three cutting
interval cycles of 50, 100 and 150 days after planting.
Fodder was assessed for biomass yields, fibres and
digestible nutrients.

Biomass Evaluation
Biomass yield obtained by estimate dry matter content
of the materials recovered in a 1 sq meter quadrat
indicated the possibility of obtaining up to 20 tonnes DM/
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ha in a 50 day growing cycle. However, for the purposes
of easy communication to the ultimate beneficiaries, it is
recommended that the cutting cycle be rounded to once
in two months rather than every fifty days. With a cutting
interval of only 60 days before it is used as fodder, the
nutritive value of the fodder is very high with very low
chances of lignification. It must be stated however that
optimum growing conditions such as continuous
irrigation, high planting density and a fertiliser regime of
50 kg/ha/month are imperative before such high biomass
yields can be obtained.

In vitro Assays
In order to improve our understanding of the nutritive
value of Moringa, it was compared with other in vitro-
simulated combination diets in a series of laboratory-
based studies using the Hohenheim Gas Test method to
quantify corresponding rumen gas production to
Moringa-based diets. Emerging trends indicate that the
Moringa option compared with groundnut cake, has a
significantly higher gas production potential of up to 36
ml gas compared with 28 ml of VFAs at 40% inclusion
in the diet. Using the Hohenheim Gas Test procedure, we
have been able to improve our understanding on the
comparative advantages of Moringa on groundnut hay.

Ruminant Nutrition: High Density Nutrient
Supplementation Strategy
Moringa oleifera was investigated as an alternative to
conventional concentrates in defining an appropriate
supplementation strategy in a dairy production system
using two classical methods in vivo digestibility and in

vivo validation trial. In addition, animal response on a
trial diet using Moringa to supplement a groundnut hay-
based diet has shown that there is no significant difference
in performance when compared with animals
supplemented with groundnut cake based concentrate.

In a short term animal response study set up to validate
the in vitro results using growing crossbred animals, in
quantitative terms, animals offered Moringa leaves as
supplements did attain a higher growth rate of 440 g/d
compared to their counterparts offered conventional
locally available concentrates (1:1 mixture of GNC and
rice bran) that grew at the rate of 385 g/d although this
difference did not attain statistical significance (Fig. 1).

As expected, the supplemented animals offered either
Moringa or concentrate out-performed their counterparts
offered only groundnut hay and gained only 274 g/d. The
growth rate of the control animals was significantly lower
than those of their supplemented counterparts.

Conclusion
The predictions obtained under in vitro conditions were
positively validated by growing bull calves. The
implication is that high quality plant protein feed resource
can be readily produced in a space pf two months. The
possibility of replacing expensive groundnut cake with
Moringa should be vigorously pursued.
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Figure 1: Performance of growing crossbred cattle offered Moringa supplements and other conventional supplements

E_UPM_43924_conf.vet.1 12/5/2005, 10:38 AM418



419

PROCEEDINGS OF 11TH INTERNATIONAL CONFERENCE OF THE ASSOCIATION OF INSTITUTIONS FOR TROPICAL VETERINARY MEDICINE AND 16TH VETERINARY

ASSOCIATION MALAYSIA CONGRESS 23-27 AUGUST 2004, SUNWAY PYRAMID CONVENTION CENTRE, PETALING JAYA: 419-421 (SUPPLEMENT)

The “Pros” and “Cons” of a Sustainable Approach to Increase
Income from Rural Poultry Production

K. BENABDELJELIL 1, P. JOHNSTON 2, T.  ARFAOUI 1, AND E. KARARI1

1Institute of Agronomy &Veterinary Medicine Hassan II BP 6202 Rabat 10101 Morocco
2Benson Agriculture and Food Institute 110 B-49  Provo Utah 84602 U.S.A.

Abstract
Backyard poultry farmers still contribute 25 to 40% to poultry meat and egg output in Morocco. Among several factors
hindering the economic viability of this production is the inability of birds to access sufficient supply of inputs. Scarcity
of feed, lack of protective housing, poor disease control, and improper marketing are some of the main constraints to its
harmonious development. Previous investigations aiming to study socio economic aspects in addition to flock dynamics
and performance, feeding systems, health and disease control, marketing and use of poultry products have shown wide
variation between households in management and important differences in flock performance.  To supply additional
income and quality protein, a preliminary trial was conducted in which three week-old meat type cockerels were sold at
production cost to 18 (out of 82) selected households in three villages of the Atlas Mountains. Household managers were
let free to take any decision regarding keeping the 10 to 35 birds they purchased. They kept however records of birds use
and destiny during the three months study period. Overall mortality rate of the flocks ranged from 12.2 to 24.4%. Birds
were sold at 1.4 to 1.6 kg of body weight at a price 2.6 to 5.3 times higher than initial purchase. The ratio of profit
generated from the sales of birds and the amount invested ranged from 24% to 347% whereas the one of the value of the
birds consumed varied from 0 to 232% among participating households. Given the choice, the households had equal
chances for consuming or selling the birds (0 to 20 birds on average). Few birds were counted at the end of the trial (1 to
4) in 5 households. Several reports indicated that smallholder poultry farmers were in need of breeding stocks, concentrate
feed, and health cover while large projects needed both output linkage and capital. The trial reported herein has shown
from a practical point of view that nurturing free entrepreneurships with small-targeted inputs in households desirous to
improve their income can be a lucrative activity. Those with particular needs can either access micro credit or work under
cooperative systems.  Potential risks of this strategy with regards to introduction of new diseases; undesired genes to
unknown populations may affect long-term sustainability. Once the farmers have tried on hand a lucrative activity, it can
be a prelude to improve skills, establish proper training and optimum utilization of local resources in rural or peri urban
regions. Few simple targeted low cost and sustainable improvements can help rural poultry systems provide greater
contribution to rural economy.

Keywords: poultry, chickens, rural poultry production, Morocco, eggs.

Introduction
Intensive poultry production has achieved spectacular
growth in Morocco over the last 3 decades entirely based
on imports resulting in poultry been the most consumed
meat (over 55% of the total available meat). Traditional
poultry products from rural farms remain however an
excellent supplier of highly desirable products
(Benabdeljelil 1983; Benabdeljelil et al. 2001). Previous
reports have dealt with exhaustive characterisation of rural
poultry production systems, including housing,
productive and reproductive performance. (Benabdeljelil
and Arfaoui 2001). The socio economical environment
of the owners and the flocks investigated herein has been
assessed; data regarding flock description, management
and dynamics have been previously analysed for three
villages located in the Middle Atlas Mountains.
(Benabdeljelil et al. 2001).  Improvemsent programs
based on crossbreeding have been implemented in several
countries (Safalaoh 2001).  A part from production of
meat and eggs, other traits should be emphasized such as
feed utilization, heat tolerance, ability to use low quality

feeds and quality of the progeny. In the current study,
another option has been investigated consisting on the
distribution of started birds to flock owners to improve
their income.

Material and Methods
Selected households on availability of poultry housing
were provided with three week-old meat type cockerels
of a commercial laying strain (10 to 35 birds per
household) at production cost. No other input was made
available and the caretakers (18 out of 82) were free to
raise the cockerels and take any decision regarding these
birds. They solely kept records of the bird uses and
destiny. Three months later, the birds left were counted;
data on body weight, mortality, and number of birds sold
(or consumed) and profit generated were collected and
analysed.

Results
No household failed in raising the started cockerels within
the local conditions, one consumed all the birds raised

E_UPM_43924_conf.vet.1 12/5/2005, 10:38 AM419



420

(Table 1). Overall mortality ranged from 12.2 to 24.4%
(Table 2). Birds were sold at 1.4 to 1.6 kg of body weight
at a price 2.6 to 5.3 times higher than the initial purchase
value (Table 3). The ratio of profit generated from the
sales of birds and the amount invested ranged from 24%
to 347%. The one reporting the value of the consumed
birds varied from 0 to 232% (Table 4). The households
had equal chances for consuming or selling the birds (0
to 20 birds on average). At the end of the trial 1 to 4
cockerels were left in 5 flocks.

Discussion
The trial reported herein has shown from a practical point
of view that simple activities, easy to implement and
targeted to specific participants can have a positive impact
on the livelihood of rural poultry raisers. Cockerel
exchange and distribution schemes have been tried in
several countries. Previous reports recommended that the
introduced strains must keep the potential of going broody
at the right time. Priorities of intervention in the seventies
focused on distribution of started birds from various
modern breeds available at that time (Benabdeljelil 1983).
Others proposed supply of pure -bred lines for renewal
of the flocks without reliance on external suppliers
(Branckaert et al. 2000). A wide range of qualitative and
quantitative characteristics was found in terms of body
weights, plumage and skin colour, comb size and type
and feathering in rural poultry. The ability to introduce
new genes or others similar to those of existing birds or
even create new adapted genotypes to local conditions
has been found to be a positive approach (Benabdeljelil
& Merat 1992).  On another hand, poultry products from

traditional systems have always contributed to the local
populations’ diets as a readily available and economical
meat and egg source. Supplying faster growing and
heavier birds or selected lines for higher egg production
in those conditions can certainly help reach these goals
quicker. Numerous advantages are drawn from keeping
rural poultry if affordable and sustainable measures can
be taken to limit impact of constraining factors. Buying
started cockerels and pullets is as a mean of supplying
birds at the time they are most needed; offering products
at target dates (larger demand at harvest time, during
religious holidays and other special occasions etc.).  The
purchased birds have more care and attention than the
ones hatched at difficult times such as planting, seeding
or harvesting times. The reintroduction of species which
have seen a relative decline for various reasons (guinea
fowl, turkeys, pigeons, quails and water fowl in some
areas can not only improve production and the livelihoods
of raisers through diversification of products but also
contributes in long term to the preservation of poultry
bio-diversity.  Improving the chance of the households
of having regularly a valuable and much needed source
of ready cash can provide an additional impetus to the
overall economic development of the region.
Sustainability aspects of such activities seen in its broad
sense as described by Bessei 1996, including both
biological and socio economical aspects can be further
improved by local production of initial flocks in various
specific production schemes. Others see such
introductions of new animals (made by flock owners
anyway) as contribute to loss of genetic diversity of what
remains of genetic pools. This main drawback of the
described approach could not be accounted for since only

Table 1: Use of cockerels raised

Birds Sold1 Consumed2

Village n % n %

1 5-18 25.0-26.7 8-13 26.7- 65.0
2  0-16  0-80 4-20 20-100
3  0-20  0-80  0-14 0-40
Overall 0-20 0-80 0-20 0-100

1Number and percent of birds
2Number and percent of birds consumed

Table 2:  Mortality rates

Villages 1 2 3 Average

Number 1-16 0-10 0-5 0-16
% 3.3-80* 0-33.3 0-14.3 0-33.3
Total 22 11 24 19.0
% 24.4 12.22 13.48 16.7

*Declared value: Only one farmer declared such a high rate.

Table 3:  Average body weight and value of the birds sold

Weight (kg) Value1 (dh/bird) Profit2 %

Village 1 1.1-1.5 25-40 16.67-28.88
2 1.4-1.5  20-32.5 67.8-231.66
3   1.5-1.6  20-32.5 0-220.0

Overall 1.4-1.6 20-40 0-231.66

110 dh » 1USD
2 Expressed as % of the amount spent on purchase

Table 4: Value of the birds consumed

Village Number Household 1 Value Ratio/cost2 %

1 20-30 4 275-325 124.4-216.7
2 20-30 4 125-520 76.7-346.7
3 10-35 10 0-420 23.8-277.33
Overall 10-35 4-10 0-520 23.8-346.7

1 Number of beneficiary households
2 Ratio representing the percentage of the value of the bird consumed
to the cost of the birds bought
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few birds remained after the three months of the study.
The relative adaptation of rural poultry flocks to harsh
rearing conditions with scarce feed resources has made
them a long-term supplier of high quality nutriments. The
high organoleptic properties of meat and eggs from these
flocks, considered markedly superior to those of
commercial broilers may be affected by the introduction
of new birds. In a recent study of consumer preference,
Starter 2004 proposed new practices to be implemented
for traditional chickens. Since it has been very hard to
reproduce the well kept characteristics of rural poultry in
the minds of consumers, the author suggests to develop
marketing procedures for these niche productions (such
as the use of regional brands, and sales of processed ready
to cook traditionally raised birds) and the use of other
marketing channels (such as caterers butchers shops etc.).
Public’s desire for “natural” meat and eggs rather than
those from an “industry” will continue to grow. Organic
poultry niche markets have a reasonable chance of
success. Sustainable poultry development rely (on the
most practical approach under prevailing conditions) on
production of sufficient outputs to provide products and/
or income for households and insure continuous
availability in long term of necessary inputs as described
by Bessei 1996. The use of these slow growing cockerels
from laying strains (relatively efficient on low quality
feed) might also be a lucrative and practical solution to
use the large surpluses of these chicks. Additional efforts
are needed through applied research projects to obtain
further knowledge about local breeds or native crossbred
chickens with regional specificity. Research of
economical and sustainable production of rural poultry
products with salient socio-economic benefits as well as
efficient marketing is still needed.
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Abstract
Avian influenza virus infection is a major cause of morbidity, mortality and still is a big threat in poultry industry. The
recently raised awareness of the threat of a new influenza outbreak has stimulated interest in the rapid detection of
influenza A viruses. In this study, a RT-PCR and PCR-ELISA were developed for rapid detection of avian influenza A.
The designed primers were specific to amplify the NP gene of all subtypes and HA gene of H5, H7 and H9 of influenza
type A. The RT-PCR and PCR-ELISA methods were as sensitive as isolation of propagated virus in embryonated SPF
eggs. However, the PCR-ELISA detection method was at least ten times more sensitive than detection of PCR product
with agarose gel electrophoresis.

Keywords: Avian influenza virus, RT-PCR, PCR-ELISA

and tissues (trachea, lungs, jejunum and ileum) were
collected for virus isolation. Primers specific to the NP
and HA of H5, H7 and H9 were designed (Dnastar Inc.,
Madison). RNA was extracted using Trizol  reagent
(GIBCO BRL, USA) and the oligonucleotides primers
for amplification of NP and HA genes were synthesized
with and without a 5’ digoxigenin and biotin group. RT-
PCR was performed using Promega System (Promega,
USA). The PCR products were analyzed by sequencing.
The primers were also tested using viral RNA against all
the different influenza A virus subtypes and other avian
RNA viruses. Titration of viruses was performed by
inoculation of 10-fold virus stock dilutions into 10-day
embryonated eggs.  Detection of the labeled PCR products
was performed using methods described by Kho et al.
(2000) with slight modification.

Results
The NP RT-PCR was evaluated using viral RNA against
influenza A of different subtypes and showed that the RT-
PCR is able to amplify the NP gene from a series of
different avian influenza. The method was also able to
amplify the NP and HA gene extracted from cloacal,
tracheal and organ samples, which were collected from
experimentally infected SPF chickens. The PCR-ELISA
was at least 10 times more sensitive compared to the
agarose gel electrophoresis. The ability of influenza A
virus detection by the NP RT-PCR assay, including PCR-
ELISA, was estimated to be as sensitive as virus isolation
by inoculation in SPF eggs. No amplification was
observed when RNA of other avian viruses such as
Newcastle disease virus (NDV), infectious bronchitis
virus (IBV) and infectious bursal disease (IBV) were used.

Introduction
Avian influenza (AI) is a viral disease affecting the
respiratory, digestive and/or nervous system of many
species of birds, both domestic and wild. The virus
characterization includes the subtype determination of the
two surface glycoproteins hemagglutinin (HA) and
neuraminidase (NA). Currently, 15 HA and 9 NA subtypes
are known and appear in varied combinations (Webster
1992). Within one subtype, a spectrum from non-
pathogenic to highly pathogenic AI (HPAI) strains may
exist. In chicken, only H5 and H7 subtypes have been
characterized as HPAI until now (Senne et al.  1996) but
not all isolates of these subtypes are HPAI (Wood et al.
1996).  High pathogenicity is not exclusively but primarily
determined by the presence of multiple basic amino acids
at the cleavage site of the HA protein. Infection with
mildly pathogenic AIV does not show pathognomonic
clinical signs. The infection often associated only with
subclinical signs and the presence of the virus must be
determined by a diagnostic test. Hence, the objective of
this study was to establish a sensitive and specific RT-
PCR and PCR- ELISA methods for rapid detection of
AIV from clinical samples.

Materials and Methods
Virus propagated was performed by inoculation into the
allantoic sac of 9-11 days old SPF embryonated eggs.
The allantoic fluid was harvested and tested using HA
and HI tests.  Twenty 6 weeks old SPF chickens were
inoculated with H9N2 (HA titre 1/32) through intranasal,
oral and tracheal routes. Tracheal and cloacal swabs were
collected from day 1-7 post inoculation in transport media.
Eight chickens were scarified on day 3 and 5 post
inoculation. These birds were evaluated for gross lesions
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Discussion
The NP RT-PCR is a sensitive and specific way to detect
influenza A from clinical samples. The PCR-ELISA is a
very convenient detection method as it is easy and fast to
perform compared to traditional hybridisation methods.
Wild ducks and other aquatic birds normally show no
clinical symptoms of influenza infection (Steinhauer
1999), and outbreaks caused by highly pathogenic viruses
have shown that the clinical appearance of the virus in
different species is difficult to predict (Capua et al. 1999).
Experimental inoculation of ducks, turkeys, quail and
ostriches with viruses known to be pathogenic in fowl
generally results in no disease symptoms (Alexander et
al. 1978). A universal influenza A diagnostic RT-PCR is
important both for the detection of virus from an actual
outbreak and also for the screening of potential carriers
of influenza A. In conclusion, the NP RT-PCR is rapid, it
detects various influenza A strains from different species
and is at least as sensitive as the traditional methods of
virus isolation using embryonating chicken eggs followed
by serological identification. Currently, the performance
of the developed RT-PCR compared to SYBR Green I
based real-time PCR is been evaluated.
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Abstract
Experimental oil-emulsion vaccine was formulated with 0.05% beta-propiolactone inactivated antigen and oil adjuvant
ISA-70. White Hy-Line (w-36) chicks in four groups were reared. Group 1 and 2 were vaccinated by live attenuated H120
at days10. At week 16, Group 1 and group 2 were received experimental oil-emulsion and commercial oil-emulsion
vaccines, respectively. At week 29, all groups on peak of production were challenged by 0.25 X 107 EID50 /bird of
infected allantoic fluid. Sera were tested by ELISA. Clinical signs and high percentage drop in egg production in groups
3 and 4 were noted. Moreover, no virus in trachea of groups 1 and 2 were isolated at days 5 and 10 post challenge. The
results of this trial suggested the vaccinated layers with a combination of live attenuated and the experimental inactivated
vaccines had the highest protection.

Keyword: infectious bronchitis, oil-emulsion vaccine, ELISA, Beta-propiolactone.

10 chickens from group 4 were kept separately as blank
control. Attempt to isolation the challenge virus in all
groups at days 5 and 10 postchallenge were done. A
commercial ELISA (IDEXX kit) was used. Total numbers
of egg laid by each group during weeks of 26-38 were
recorded, and the mean weekly egg production for each
group over this period was calculated.

Result
The challenge virus was isolated from all samples of
groups 4 at day 5 and 80% of samples at day10
postchallenge. Also, the virus was isolated of all sample
of group 3 at day 5 and 70% of sample at day 10. However,
no virus was isolate from samples collected from birds
in groups 1 and 2. The clinical signs and mean weekly
egg production of each group were compared. Egg
production and eggshell quality were normal at
postchallenge and no clinical signs of disease were
detected in group 1. In Group 2 egg production and
eggshell quality was approximately normal but was
slightly dropped (5% and 4%, respectively) after 10th
day postchallenge it repaired rapidly (P<0.05) but no
clinical signs of disease were detected. Group 3, was
shown respiratory signs and drop in egg production (15%)
and eggshell quality (18%) was seen and did not return
to normal through out the trial (P<0.05). In Group 4, the
acute clinical signs were observed. Drops in egg
production and eggshell quality were started after 4th day
postchallenge. 31% drop in egg production observed at
week 2 postchallenge and did not return to normal through
out the trial (Fig. 1). The result of ELISA in each group
was shown in Fig. 2.

Introduction
Infectious bronchitis virus (IBV) can be involved in
respiratory disease, nephritis, and poor egg production
and quality. However, live IBV vaccination may
protective on basis of virus isolation from the trachea
after challenge with homologous strain, but not protective
against drop in egg production and kidney damages
(Ladman et al. 2002). Inactivated vaccines are usually
given after priming with live virus and are administered
a few weeks before production commences (Cavanagh
& Naqi 2003).  This paper describes an inactivated IB
vaccine produced by local isolated of virus on laboratory
scale and trials carried out to demonstrate its efficacy.

Materials and Methods
One isolate of (IBV) which was recognized as
Massachusetts type was selected for propagation as killed
antigen and challenge. According to De Wit et al. (1997
and 2000) pathogenicity of virus for chicken was
identified. Water-in oil-emulsion vaccine was prepared
with one part of inactivated antigen in four parts of ISA-
70 as adjuvant. All chickens were challenged by spray
with infectious allantoic fluid containing approximately
0.25 X 107 EID50/bird. Statistical analysis was performed
on egg production by T-test and, on isolation virus by
Chi-square test.

Experimental design: Four hundred white Hy-line (ww-
36) chicks were reared in controlled condition. Group 1
and 2 were inoculated with live attenuated H120 by eye
drop at day 10 and experimental vaccine and commercial
oil-emulsion vaccine at day 110, respectively. Group 3
only single dose experimental oil-emulsion vaccine and
Group 4, any vaccines were delivered. Before challenge,
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Discussion
Failure in virus isolation in groups 1 and 2 may be due to
develop mucosa immunity. In group 3, the chicken did
not protected against challenge although, using killed
vaccine and presenting humoral antibodies. In group 1
and 2, vaccination at point of lay with a killed oil emulsion
vaccine increased antibody titer as measured by ELISA
and good protection against challenge. The titer of ELISA
in both groups was similar. The differences in egg
production may be due to the presence of slight
differences between antigenicity and immunogenicity of
commercial vaccine and challenge virus.

Lower drop in egg shell quality and egg production in
group 3 may be due to humoral immunity that neutralized
virus challenge in circulation before complete effect on
epithelium of oviduct. The results from the birds of group
3 confirm the finding that antibody level alone may not
be a good indication of immunity for the respiratory and
reproductive tracts and contact with live IB vaccine is
necessary in the late growing period in order to obtain
adequate protection in the laying hen (Box and Sizer
1973).

By studying parameter such as post vaccination challenge
with infectious virus and serological follow up of the
vaccination program, by the application of ELISA test. It
could be concluded that the prepared experimental oil
emulsion vaccine could be efficient and could be stimulate
protective concentration antibodies for at least 8 weeks
in period of observation.

Figure 1:  Egg production rate for all experimental
group at 25-38 weeks of age

Figure 2:  IBV specific antibody ...  measured by ELISA

References
1. Box, P.G. and D. Sizer. 1973. Live and killed infectious

bronchitis vaccines: An investigation of varying schedules.
Vet. Rec. 92: 32-38.

2. Cavanagh, D. and. S. A. Naqi.  2003. Infectious bronchitis.
In Disease of poultry, ed.  B. W. Calnek, H.J. Barnes, C.W.
Beard, L.R. McDougald and Y.M. Saif.  10th ed.  pp.511-
526. Ames, IA; Iowa State University Press.

3. De Wit, J. J., Mekkes, D. R., Kouwenhoven, B. and
Verheijden, J.H.M. 1997) Sensitivity and specificity of
serological tests for infectious bronchitis virus antibodies
in broilers. Avian pathol. 26: 105-118.

4. De Wit, J.J. 2000.  Detection of infectious bronchitis virus.
Avian Pathol. 29: 71-93.

5. Dhinakar Raj, G.  and R. C. Jones.  1996.
Immunopathogenesis of infection of SPF chickens of a
variant infectious bronchitis virus of economic importance.
Avian Pathol. 25:481-501.

6. Ladman, B. S., C. R. Pope, A. F. Ziegler, T. Swieczkowski,
J. M. Callahan, S. Davison, and J. Gelb, Jr. 2002. Protection
of chickens after live and inactivated virus vaccination
against challenge with nephropathogenic infectious
bronchitis virus PA/Wolgemuth/98. Avian Dis. 46: 938-
944.

E_UPM_43924_conf.vet.1 12/5/2005, 10:38 AM425



426

Molecular Biotechnology Use for Animal Health Monitoring

O.A.E. SPARAGANOA1, A. GIANGASPEROB, A. TORINAC, E. SPITALSKAA,D, J. CASTELLAE, S. ARKLEA,
J. GUYA, Z. VATANSEVERF, N. THANANTONGA, V. CANNELLAC, M. HABELAG AND S. CARACAPPAC

aSchool of Agriculture, Food and Rural Development, University of Newcastle, UK
b Faculty of Agriculture, University of Foggia, Italy

c Istituto Zooprofilattico Sperimentale della Sicilia, Palermo, Italy
d Institute of Virology, Slovak Academy of Sciences, Bratislava, Slovak Republic

e Veterinary School, University of Barcelona, Spain
f Veterinary School, University of Ankara, Turkey

g Veterinary School of Caceres, Extremadura University, Spain

Abstract
Animal Health Professionals need to rely on screening tools able to give a quick and accurate diagnosis of disease, so that
treatment performances are optimised. However, pets, livestock, wildlife or human samples can be infected with many
different micro-organisms; each showing different levels of pathogenicity. There is therefore a need for quick, reliable,
cost-effective and integrated techniques to assist governmental agencies, veterinarians, or researchers to tackle animal
health problems.

Our collaborative group has been working to develop a macro-array-based technology to screen tick-borne bacteria and
protozoa in small ruminants, cattle, pigs and poultry, pets and wildlife samples. Our methodology is based on an integrated
reverse line blot hybridisation combined with Polymerase Chain reaction (PCR); targeting the 16S and 18S rRNA genes
for bacteria and protozoa, respectively.

Tick borne pathogen species belonging to the Ehrlichia, Anaplasma, Theileria and Babesia genera were recognised,
sequenced and also new species identified offering a broad technical spectrum for the monitoring of animal health
diseases.

Keywords: Macro-array, PCR, RLB, molecular diagnostic, animal health

Introduction
Tick-borne diseases are world-wide spread and threaten
livestock, pets and wildlife animals, some diseases being
also zoonotic. A few detection methods exist to identify
tick-borne pathogens but not many are able to give an
integrated diagnostic able to identify more than one
pathogen at a time (Sparagano et al. 1999).

Materials and Methods

Animals
In the last five years co-authors have collected blood and
tick samples from different countries (Spain, Italy, Turkey,
Trinidad, Thailand, France, UK, Morocco) and from
different animals: cattle, goats, sheep, horses, dogs, cats,
deer, squirrels, antelopes, pheasants and red grouse to
identify tick-borne pathogens.

DNA Isolation
DNA samples were usually prepared from 200 ml of blood
or crushed ticks. After lysis of red blood cells, samples
were incubated in proteinase K buffer (200 mg of
proteinase K/ml) at 56ºC for 1 hour. Proteinase K was
inactivated by incubating the samples at 95ºC for 10

minutes. Samples were then extracted with phenol-
chloroform-isoamyl alcohol (25:24:1), followed by a
second extraction with chloroform-isoamyl alcohol
(24:1), precipitated with 100% ethanol, washed once with
70% ethanol and resuspended in 50 ml of TE (Tris-EDTA)
before being used in the PCR (2ml DNA per 25ml PCR
reaction). A quicker protocol using the RED-Amp extract
blood kit from Sigma was also used by other co-authors
allowing to neutralise the blood and directly amplifying
by PCR without further DNA extraction. For ticks a
QIAGEN Tissue extraction kit was used and the
manufacturer’s recommendations were followed.

PCR-RLB
The PCR- hybridization assay employed one set of
primers for specific amplification of the rRNA gene V4
hypervariable regions of all Theileria and Babesia species
(460-520 bp) on the 18S rRNA gene (Gubbels et al. 1999)
and another set of primers for the detection of the
Anaplasmataceae species (Ehrlichia and Anaplasma
genera) on the 16S rRNA gene (Schouls et al. 1999). One
of the primers is always biotinylated and labels the PCR
products. Denatured PCR products were then hybridized
to a membrane onto which the species-specific
oligonucleotides were covalently linked. The
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oligonucleotides used for the Piroplasmidae were those
for T. annulata, T. buffeli, T. taurotragi, T. velifera, B.
bigemina, B. bovis, B. divergens and B. major, including
a catch-all Theileria and Babesia species control
oligonucleotide. Other probes were also used for the
Anaplasmataceae family such as: Ehrlichia canis, E.
bovis, A. platys, A. chaffeensis, A. marginale, A. centrale,
HGE and a family probe to catch unknown and new
members of the family. The hybridization took place in a
miniblotter. The membrane was incubated with
peroxidase-labeled streptavidin, washed, incubated with
ECL detection fluid (Amersham) and the reaction
visualised after exposure to an ECL hyperfilm
(Amersham).

Results
Results shown on Figures 1 and 2 are related to Ehrlichia/
Anaplasma infections in dogs and to Piroplasmosis in
cattle, respectively.

Discussion
This macro-array method is able to detect more than one
pathogen at a time and with higher sensitivities than PCR
alone. The recent re-classification of some members
within the Anaplasmataceae family will help researchers
to re-evaluate specificity methods that previously lacked
stringency as controls were obtained from unrelated
species (Dumler et al. 2001). Costs are now considerably
reduced, as the RLB membrane can be re0used several
times with the same probes.
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1) Dog 2 Positive for Anaplasma platys
2) Dog 3
3) Dog 4 Positive for Anaplasma platys
4) Dog 5
5) Dog 6 Positive for Anaplasma platys
6) Dog 7 Positive for Anaplasma platys
7) Dog 8
8) Dog 9 Positive for Anaplasma platys
9) Dog 10 Positive for Anaplasma platys
10) Dog 11 Positive for Anaplasma platys
11) Dog 12 Positive for Anaplasma platys
12) Dog 13 Positive for Anaplasma platys
13) Dog 14 Positive for Anaplasma platys
14) Dog 16 Positive for Anaplasma platys
15) Dog 17 Positive for Anaplasma platys
16) Dog 18 Positive for Anaplasma platys
17) Dog 19
18) Dog 20 Positive for Anaplasma platys
19) Dog 21
20) Dog 22 Positive for Anaplasma platys
21) Dog 23
22) Dog 24 Positive for Anaplasma platys
23) Positive control Ehrlichia Canis
24) Positive control Ehrlichia Chaffeensis
25) Negative control

1
2
3
4
5
6
7
8
9
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12
13
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16
17
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20
21
22
23
24
25

A                      B C         D1    to     D5

Figure 1: Detection by RLB of A. platys-infected dogs (A: Anaplasmataceae family probe;
B: Ehrlichia canis probe; C: Ehrlichia chaffeensis probe; D1 to D5: A. platys probe dilutions)

Figure 2: PCR (A) and RLB (B) results from naturally-
infected cows with Theileria and Babesia species
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Prevalence of Mycoplasma Gallisepticum and Mycoplasma Synoviae
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Summary
This study was undertaken to investigate the prevalence of Mycoplasma gallisepticum (MG) and Mycoplasma synoviae
(MS) in commercial and village chickens. Seven hundred and twenty nine (729) apparently healthy adult birds from 10
farms were used in this study. All the farms were from Penang. Blood samples were taken from the birds via the brachial
vein and swabs were taken from the choacal cleft region using sterile cotton swabs. The swabs were used for culturing
onto mycoplasma agar and broth medium containing NAD and antibiotics. Mycoplasma was isolated from 355 out of 729
(48.7%) birds. Two hundred and twenty one (221) [67.38%] samples were positive for mycoplasma, using glucose
fermentation tests. Eighty one (81) of the samples were positive for MG, while twenty one (21) samples were positive for
MS. All the serum samples were also tested for the presence of mycoplasma antibody, using Rapid Serum Agglutination
Test (RSAT) and Enzyme-linked Immunosorbent Assay (ELISA). The RSAT was carried out using MS stained antigen
while ELISA was carried out using MG and MS. Results from ELISA revealed that 420 (58%) samples were positive for
MG and 251 (34%) samples were positive for MS. RSAT results revealed that 468 (64%) were positive for MS. However,
there were poor correlations between the RSAT and the ELISA results. Based on the ELISA results, there were significant
differences in the infection rates for MG and MS among the breed of chickens, sub-group breed of chickens, management
systems and sexes.

Keywords: Mycoplasma gallisepticum, mycoplasma synovinae

and swabs were taken from the choanal cleft region were
taken using sterile cotton swabs (Branton et al. 1984).

The swabs were first plated directly onto mycoplasma
medium (agar and broth) containing antibiotics, thalium
acetate and penicillin G. The agar plates were incubated
in 5% CO2 at 37oC. The samples with mycoplasma growth
were subcultured to broth and only the glucose fermenters
(Plate 3.2.1b) were subcultured for another 2 passages
before proceeding to the Immunofluorescence Antibody
(IFA) Test. The swabs were dipped into broth and kept
for future analysis. All the sera were tested, before
freezing, by the conventional method. Mycoplasma
synoviae (WVU 1853) stained antigen was used (Intervet,
Boxmeer, Holland) for RSAT test. However, MG S6
stained antigen was not available during this study. In
addition, all the sera were subjected to ELISA (IDEXX
Inc., America). For both assays, procedures recommended
by the manufacturers were closely adhered.

Results and Discussions
The results indicated that both Mycoplasma gallisepticum
and Mycoplasma synoviae infections are present in high
percentage in commercial and village chicken flocks in
Penang. The infected chickens did not show clinical signs
(apparently normal without any visible respiratory
problems) unless some other exacerbating factor is
involved (Bradbury 2000). Concurrent diseases with
pathogenic virus or bacteria and any well known
environmental stressors (e.g., excessive ammonia gas) is

Respiratory mycoplasmosis in chicken due to
Mycoplasma gallisepticum (MG) and Mycoplasma
synoviae (MS) is one of the most serious problems in the
poultry industry which results in economic losses.
Economic losses also occur as a consequence of
reproductive, musculoskeletal, and nervous disorders.
These disorders result in a decrease in egg production
and decreased hatchability in layers, reduced weight gain,
poor health and decreased feed efficiency in broilers.
Clinical signs are usually mild or in apparent. The
organisms may attach to the mucosal surface and remain
in the upper respiratory tract for a long period of time.

The disease is worldwide in distribution, wherever
chickens are raised in large commercial flocks. However
little published data are available on the prevalence of
avian mycoplasmosis in village chickens in Malaysia. The
present paper describes the results of bacteriological
surveys, conducted to identify the presence of MG and
MS in commercial and village chickens, since limited
information of this disease is presently available in the
country.

Materials and Methods
Seven hundred and twenty nine (729) apparently healthy
adult birds from 10 farms were used in this study (Table
1). They were free from clinical signs of respiratory tract
disease at the time of sampling. All the farms were from
Penang. Blood samples were taken via the brachial vein

Introduction
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usually one of the factors that trigger the chicken infected
with pathogenic mycoplasma to show clinical signs. The
absence of clinical signs in chickens could also be due to
them being in the early stage of Mycoplasma
gallisepticum infection (Levisohn et al. 1989). Birds with
mild or inapparent clinical signs but infected with
Mycoplasma gallisepticum are common (Talkington et
al. 1985).

The isolation and identification results from this study
indicated that Mycoplasma gallisepticum and
Mycoplasma synoviae were present in the commercial
and village chickens in Penang. MG was present in all
the farms, while MS was found in most of the farms.
From the IFAT results, MG was found to be more common
than MS in commercial and village chickens, where
11.8% of the chickens were positive for MG but only
2.88% of chickens were positive for MS. This finding
was in agreement with the ELISA results. It appeared
that these birds were infected at an early age although
they were apparently healthy. It was possible that the
organisms had been transmitted through infected birds,
eggs, wild birds, vehicles and fomites. The most likely
cause of infection as indicated in this study was by direct
transmission through fertile eggs from the infected parent
stocks (Jordan 1985). Other possible factors that lead to
the MG and MS infection in the flock were the type of
management, sexes and other stressors.

From the results obtained, the semi-intensive system
showed a higher isolation of MG and MS than the
intensive system. This significant difference may be due
to the presence or contact with the wild birds or lack of
bird proofing and stressors. The IFAT results showed that
more MG and MS were detected in the village chickens
compared to the imported chickens, whereas the ELISA
antibody titers showed that the occurrence of MG and
MS were greater in the imported chickens than in the
village chickens. The higher antibody titers in the
imported chickens most probably inhibited the

mycoplasma growth, resulting in less MG and MS growth
in cultures and less being identified by the IFAT.  Thus,
the IFAT results showed more MG and MS in the village
chickens instead.

The ELISA results showed that MG is more common
than MS in commercial and village chickens. This is
because there is a variation among mycoplasma strains
and infected chickens may not even show clinical signs
unless some exacerbating factor is involved (Bradbury
2000). Mycoplasma synoviae are more likely to cause
subclinical respiratory disease in chickens (Kleven 1997),
and MS has the affinity for tissue tropism. Between the
serological methods employed, RSAT showed the higher
positive rate in Mycoplasma synoviae detection compared
with ELISA. This might be due to the fact that the birds
were in early infection at the time of sampling, and the
RSAT detected IgM antibodies, which appeared only in
the early stage of infection. There is a poor correlation
between ELISA with RSAT since ELISA detects IgG
antibodies, which appeared only in established infection
while RSAT detects IgM antibodies. (Yamamoto et al.
1992).

The significant difference in the infection rates for both
Mycoplasma spp.  when comparing farm by farm within
the same breed (based on the ELISA results) most
probably arise as a result of variation in  human contact,
age (eg: multiple-aged flocks vs single-aged flocks),
interflock movement of machinery, presence of wild birds,
absence/presence of bird-proofing, availability of
ventilation (to decrease the amount of ammonia and dust),
management of frequent stirring and replacement of
manure (reduce moisture content), difference in carcass
disposal, building cleaning and  litter removal (Zander
1984). Vaccination against five diseases (avian
encephalomyelitis, infectious bronchitis, Newcastle
disease, infectious coryza and infectious
laryngotracheitis), at different levels, was significantly
associated with the probability of flock being infected
with MG and MS (Mohammed et al. 1987).

Table1: Farm samples used in this study

No. Farm Samples size Population Breed Management

1 Farm A 71 47 000 Village chicken Semi-intensive
2 Farm B 70 50 000 Village chicken Semi-intensive
3 Farm C 77 60 000 Village chicken Semi-intensive
4 Farm D 75 54 000 Village chicken Semi-intensive
5 Farm E 70 37 000 Kabir chicken Intensive
6 Farm F 70 35 000 Kabir chicken Intensive
7 Farm H 75 40 000 Kabir chicken Semi-intensive
8 Farm I 76 41 000 Kabir chicken Semi-intensive
9 Farm J 75 36 000 Holland chicken Intensive
10 Farm K 70 46 000 Holland chicken Semi-intensive
Tota1 729
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The significant difference in the infection rates for both
Mycoplasma spp. among the imported (Kabir chicken and
Holland chicken) and indigenous breeds (village chicken)
of chicken were observed, with higher prevalence of both
mycoplasmosis in the imported chickens.  This suggests
that the imported chickens are more susceptible in
contracting the infection, probably due to the difference
in genetic susceptibility to infection and immunity status.

There is a significant difference in the MG infection rates
between the semi-intensive and intensive system.  Higher
prevalence of MG was observed under the semi-intensive
system.  This difference may be due to the presence or
contact with the wild birds or lack of bird proofing under
the semi-intensive system.  Interestingly, there is no
significant difference in the prevalence of MS between
the intensive and semi-intensive systems.

There is a significant difference in the prevalence of MG
among sexes.  Higher prevalence of MG was observed in
the females compared to the males.  The reasons for the
differences are unknown, since there is no published data
available.  Further research is needed to obtain further
information regarding this matter.  However, there is no
significant between the prevalence of MS among the two
sexes.

The conclusions that can be made from this study are
that Mycoplasma gallisepticum and Mycoplasma
synoviae are present in commercial and village chickens
in Penang. There was also no difference in term of
occurrence of both mycoplasmas in the commercial and
village chickens but the difference was statistically
significant in different breeds, managements and sexes.
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Abstract
The epidemiology of bovine trypanosomosis was studied in tsetse-infested and tsetse-free areas of Ethiopia between
October 2001 and May 2002. Blood samples were collected monthly from 120 selected cattle to detect trypanosomes
using direct smear and thin blood film examination. Dried blood and buffy coat spots on filter papers were collected for
diagnosis using Ab-ELISA and PCR respectively to characterize trypanosomes infecting the host and vector. PCR
amplification analyses for trypanosome identification were performed, with primer sets specific for Trypanosoma
(Duttonella) vivax, T. (Nannomonas) congolense and T. (Trypanozoon) brucei.

A total of 795 blood samples from cattle were examined from the tsetse-infested and tsetse-free areas; 13.5% of wet
blood film and 15.6% of thin blood film were found positive for trypanosomes while PCR detected 18 % trypanosome
infections. The dominant species was T.vivax, followed by T.congolense and T.brucei. T.vivax was higher in tsetse-free
areas, T.congolense more in tsetse-infested areas, T.brucei and mixed infection of T.congolense and T.vivax only present
in tsetse-infested areas. The monthly trypanosome prevalence in tsetse-infested areas varied from 15 to 28% and in
tsetse-free areas was 9 to 27%, with December having the highest prevalence in both study areas. Sera and dried blood
spot in Ab-ELISA showed strong correlation, providing for the use of the more convenient dried blood spot.

Flies were trapped monthly for 3 days during the eight months using 4 types of traps. A total of 3751 tsetse and other
biting flies were captured; over a-third from tsetse-free areas and about two-thirds from tsetse-infested areas. In PCR
analysis 20% of flies were positive; 3.5% from tsetse-free areas and 16.5% from tsetse-infested areas. Within the tsetse
flies (Glossina morsitans submorsitans and Glossina tachinoides), 28 % were positive and within other biting flies
(Tabanus, Chrysops and Stomoxys calcitrans) about 14 % were found positive. T.vivax was the most abundant species in
the flies.

meters above sea level (m.a.s.l), surface area of 1511.19
Km2 and tsetse-infested (Dangla Jawi) with an altitude
of 1200 m.a.s.l, surface area of 4191.68 Km2. The
location of the study areas are between 9ºN -13º45’N and
36ºE- 40º35’E. A multistage random sampling method
was applied to select - districts - farmers association
(villages) and small-holder farms for the study (Putt et
al. 1988).

Diagnostic Techniques
Every month from October/2002 to May/2003,
monitoring of animals were conducted using
parasitological, molecular (PCR) and serological
methods. The stained thin smears and wet films were
examined for trypanosome. For Ab-ELISA sample were
collected as dried blood spot on filter paper (n=240) and
serum (n=240) with a total 480 samples from tsetse-
infested and tsetse-free areas for the first three months of
the study only to screen for trypanosome antibody level.
Every month blood samples were collected with
mirohaematocrit centrifuge capillary tubes from the same
sentinel herds for PCR analysis.  Blood was centrifuged
in a microhaematocrit centrifuge and the micro-tube cut
just above the buffy coat with a diamante pencil. The
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Introduction
The most important species of trypanosome affecting
livestock in Ethiopia are T.congolense, T.vivax and
T.brucei in cattle, T.evansi in camels and T.equiperdum
in horses. A recent report by Thomas (1999) indicated a
prevalence rate of 15-21.6% of trypanosomosis in some
tsetse-infested districts of the Amhara region. Abebe and
Jobre (1996) found that an 8.71% trypanosome prevalence
rate in the highlands (tsetse-free areas) of which 99%
was due to T. vivax. This study was designed for a better
understanding of the epidemiology of trypanosomosis in
the Amhara region using molecular (PCR), serological
(Ab-ELISA) and parasitological (thin and wet blood film)
methods to assess and compare the prevalence of the
disease in tsetse-infested and tsetse-free areas and
seasonal variation of the disease. Trypanosome infection
in tsetse and other biting flies was also analyzed.

Materials and Methods

Study Area
The study was conducted in two districts of the Amhara
Regional State, North Western Ethiopia. The districts were
tsetse-free area (Bahir Dar Zuria) with an altitude of 1800
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buffy coat was collected on filter paper Whatman no. 3
by bringing the tube in contact with the filter paper to
have it absorbed. Filter papers were stored in sealed plastic
bags with silica gel at -18°C. DNA extraction and
Standard PCR amplifications were performed following
a modified protocol of de Almeida et al. (1998).

Entomological Surveys
The populations of biting flies were monitored using
unbaited ‘biconical’ ‘NGU’ and ‘Monoconical or
‘Pyramidal’ traps. Traps were deployed in representative
habitats in the tsetse-infested and tsetse-free study sites
for three days each month. Also hand nets were used to
capture from the animal body.  Records were kept of the
fly species and number and sex of each species captured
in each trap during each month. Standard PCR
amplifications were carried out to identify fly infection
(Penchenier et al. 1996).

Statistical Analyses
Statistical analyses were carried out in SPSS 11.5 and
EpiInfo. Univariate analysis has provided an overview
of the data. The index of apparent abundance and the
infection rate of flies was performed to investigate the

relationship between these two variables. Proportions
were statistically analyzed with classical chi-square tests.
A correlation test was also applied when necessary. Kappa
test agreement was also determined.

Results

Cattle
A total of 795 samples were examined for Parasitological
prevalence using wet blood smears and thin blood smears.
In wet blood smear 107 (13.5%) were found positive for
trypanosome. In thin blood smear 124 (15.6%) were
positive (Table 1). In PCR analysis the overall prevalence
obtained from both tsetse-infested and tsetse-free areas
reached 143 (18 %) (Table1). Out of the 143 positive
cases from 795 samples examined from the dried buffy
coat spot on filter paper by PCR,  T.vivax (83 cases) were
more frequently detected than T. congolense savannah
type (38 cases) and T. brucei (8 cases) and also mixed
infection of T.vivax and T.congolense savannah type (14
cases). The Ab-ELISA diagnostic tests were conducted
using two sampling methods. There was strong test
agreement between sera and dried blood spot on filter
paper with a Kappa value of 0.856.

Table 1: Prevalence of trypanosomes based on different diagnostic tests

  Month Total Type of diagnostic test used and infection rate

number Parasitological Antibody ELISA Molecular (PCR)

of sample Wet blood film Thin blood film DBS Ab-ELISA Serum Ab-ELISA PCR(DBS Buffy

examined coat)

Pos % Pos % Pos % Pos % Pos %

Oct 50 10 20.0 13 26.0 39 78.0 40 80.0 14 28.0
Nov 70 13 18.8 15 21.4 56 80.0 60 85.7 16 22.9
Dec 120 24 20.0 28 23.3 98 81.7 96 80.0 33 27.5
Jan 115 13 11.3 15 13.0 - - - - 16 14.0
Feb 114 14 12.5 15 13.3 - - - - 18 16.0
March 111 11 10.0 12 10.9 - - - - 17 15.5
April 108 12 11.0 14 13.0 - - - - 14 13.5
May 107 10 9.5 12 11.3 - - - - 15 14.0
overall 795 107 13.5 124 15.6 193 80.4 196 81.7 143 18.0

Table 2: Infection rate of biting flies with trypanosomes using PCR

Area Species of flies Number of flies Total Infection
Examined T.vivax T.cong T.brucie positive rate (%)

Chrysops streptobalius 242 11 3 0 14 5.8
Glossina morsitans 71 17 14 2 33 46.5
Glossina tachinoides 1243 176 123 34 333 26.8
Haematopota maculosifacies 595 39 16 1 56 9.4
Hippobosca maculata 168 13 4 0 17 10.0
Stomoxys calcitrans 712 66 33 1 100 14.0
Tabnus atrimanus 720 91 53 2 146 20.3
overall 3751 413 246 40 699 18.6T
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Flies
PCR amplification analyses for trypanosome
identification was carried out on 3751 flies; with primer
sets specific for Trypanosoma (Duttonella) vivax, T.
(Nannomonas) congolense and T. (Trypanozoon) brucei.
Out of the 3751 flies; 699 (18.64%) were positive in PCR
analysis (Table 2) with 132 (12.13%) from tsetse-free
areas and 567 (21.29%) from tsetse-infested areas
(P<0.01). Within 1314 tsetse flies (Glossina morsitans
submorsitans and Glossina tachinoides) 366 (27.85%)
were positive and within 2437 other biting flies which
belong to the family Tabanidae (Tabanus and Chrysops)
and Stomoxyinae (Stomoxys calcitrans) 333 (13.66 %)
were found positive (P<0.01). Trypanosomes of the
Duttonella subgenus were the most abundant parasite
among trypanosome species. This result showed that
T.vivax was the frequent parasite both in the tsetse (14.7
%) and other biting flies (9.1%) respectively.

Discussion
This study for the first time in Ethiopia conducted analysis
on the dried blood meal residue of biting flies and tsetse
flies using a molecular technique. The study further
demonstrated how PCR can be used to determine with
accuracy the distribution of different kinds of
trypanosomes in tsetse and other biting flies. T.vivax was
the most common trypanosome as suggested by Leak
(1999).  As the distance from recognized edge of tsetse
belt areas increase, the species of trypanosome more
encountered and diagnosed is T. vivax because T. vivax
has the ability to adapt and establish itself in the absence
of tsetse flies (Roeder, et al. 1984).  T.vivax and
T.congolense has been identified in tsetse-free areas. This
indicated the role of mechanical vector in the transmission
of African livestock trypanosomes.
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Raising Trypanotolerant Animals Under Improved Transhumance
Strategies in Guinea Maritime Region

M. DIALLO, O. O. AKINBAMIJO*, H. DIALLO, N. DELAMU, M. DIALLO AND S. MÜNSTERMANN*

Department Nationale d’Elevage,  Guinea
1International Trypanotolerance Centre, Banjul

Abstract
Dry season nutrition and environmental concerns are priority issues confronting livestock owners and policy makers in
most parts of sahelian West Africa. The study objective was to provide a sustainable transhumance (feeding) option and
at the same time reduce grazing pressure on the littoral plains of Guinea using fifty-four growing trypanotolerant N’Dama
bulls in three experimental sites in Maritime region of the Republic of Guinea in West Africa.

The study simulated three different grazing options open to livestock owners in Guinea. These are:
• Improved pasture
• Natural pasture and  improved pasture
• Natural pasture

The weight trends indicated significant differences in livestock response to the three grazing options. Quantitatively,
animals having access to improved transhumance options had higher weight gain compared to those that remained on
natural pasture. Animals allowed overnight access to cultivated fodder gained about 99 g/d while the control animals
gained 83 g/d in Kolaboui. In Fria, compared with the control group, daily gain between animals on cultivated and
natural pastures were 147 and 89 g/d. Animals in Latassir gained 250 g/d.

The study showed that improved transhumance options in environmentally vulnerable transition zones of Guinea can
ameliorate nutritional status of animals and consequently improve their productivity during the dry season as well as
reduce grazing pressure in Guinean littoral plains.

Keywords: Trypanotolerance, transhumance, cultivated pastures

the buffer zone where the pressure on land is relatively
lower and there are diverse possibilities of establishing
cultivated pasture resources. These cultivated pastures
although have been established and overgrazed in the past,
they can play a significant role in meeting the fodder
requirements of cattle-in-transit. The provision of
cultivated pastures in the holding pockets in-between the
littoral plains and the upland is suggested to be a
sustainable solution for the roaming herds.  The goal of
the study was to develop appropriate management
strategies for the cultivated pastures in the transitional
zone in a manner that improves the feeding and
management of transhumant cattle.

Materials and Methods

Description of Experimental Sites
The study was carried out on three sites in Base Guinea –
Kolaboui, Fria and Latasire.
Kolaboui: Two pasture types were used for the
investigation. Two improved pasture paddocks (2ha/
paddock) and one natural pasture paddock (4ha) as control
was fenced for the study. The improved pasture consists
of Panicum maximum var C1 and Stlyosanthes guyana
established six years earlier. The pastures have been well-

PROCEEDINGS OF 11TH INTERNATIONAL CONFERENCE OF THE ASSOCIATION OF INSTITUTIONS FOR TROPICAL VETERINARY MEDICINE AND 16TH VETERINARY

ASSOCIATION MALAYSIA CONGRESS 23-27 AUGUST 2004, SUNWAY PYRAMID CONVENTION CENTRE, PETALING JAYA: 435-437 (SUPPLEMENT)

Introduction
Feeding the national herd during the dry season is one of
the major problems confronting most livestock owners
in Guinea (Diallo et al. 2003). In some parts of the country,
livestock owners and communal herds are often left with
the single option of transhumance in order to survive the
nutritional stresses of the dry season. Consequently,
transhumance as an annual phenomenon is a prominent
feature for cattle production in Guinean uplands. Cattle
owners migrate southwards in search of greener pastures
in the littoral plains as the dry season advances resulting
in high population pressure as transhumance intensifies
with up to 100 inhabitants per km2 population density.
Concurrently, there is an increasing need to produce dry
season food crops and the increasing presence of
pastoralists has often placed both agriculturists and
pastoralists at odds.

From an environmental and social perspective, although
there is a justifiable reason for large herds to migrate,
alternative feeding arrangements in the buffer zone for
smaller herds will offer considerable reduction in the
environmental and social stresses confronting
transhumant herders. The small-sized farmers with a herd
size of less than 50 heads can be strategically retained in
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managed and cut back before the introduction of
experimental animals. The second type consisted of
naturally existing grazing materials mainly Andropogn
gayanus and a variety of other uncultivated fodder plants.
Animals used at this site were a group of 10 growing
bulls that were allowed overnight access to the improve
pasture plots and another lot of 10 growing bulls were
allowed ad lib grazing of natural pastures.

Fria: The management in Fria is very similar to the layout
in Kolaboui. 6.5 ha of improved pasture paddocks and
one natural pasture paddock (8 ha) as control was geo-
referenced and fenced off for the study. The improved
pasture consists of Panicum maximum var C1 and
Stlyosanthes guyana established during the last 6 years.
Animals were allowed to graze in the natural pastures
during the day (0900-1700) but they spend the night in
fenced natural or improved pasture facilities according
to their experimental grouping. The pasture was cut back
in Fria to allow fresh regeneration at the start of the study.
All animals were allowed to graze ad libitum during the
day followed by a herdsman in the natural grazing lands.
In the evening, the animals were allowed access to their
allotted pastures where they kept the night 12 growing
male calves were allowed access to improved pasture as
from 1800h daily. A second group of 12 post weaning
male calves grazing ad lib on natural pasture served as
control.

Latasire:No animals were place on natural pasture in
Latasire. 2.5 ha of improved pasture paddock seeded with
Panicum maximum var C1 and Leucaena leucocephala
established during the last 4 years was set up for grazing
on ad lib basis. 10 post weaning male calves to graze ad
lib on improved pasture supplemented with cottonseed.
All animals in the study at all sites were weighed on a
monthly basis.

Evaluation of Biomass Yield and Quality
In order to determine the pasture quality and productivity
(biomass yield analysis qualitative and quantitative) will
be taken at all sites using the quadrate every month. Four
quadrate samples are taken and air-dried individually at
site. 500 g of air-dried sub sample from each paddock
was analysed for proximate and digestibility studies.

Results and Discussion
Fifty-four growing post-weaning bulls were used in this
trial that investigated the response of the N’Dama to two
different fodder facilities in Base Guinea. The study
simulates three different grazing options that may be open
to livestock owners in Base Guinea especially during the
dry season. These are a) Intensive ad lib grazing on
improved pasture, b) Grazing ad lib on natural pasture

with supplementary overnight access to improved can be
pasture and c)Ad libitum grazing on natural pasture.

Although the study took place in three locations
(Kolaboui, Fria and Latasire), the live weight observations
indicated a significant difference in livestock response
to the three different grazing options. In a quantitative
sense, animals that have access to improved pastures also
had a high rate of live weight gain compared to those
that remained on natural pasture. The study indicates that
animals that had overnight access to cultivated fodder
gained on the average 99g/d while the control animals
gained 83 g/d in Kolaboui. In Fria, compared with the
control group, mean daily gain between animals on
cultivated fodder and natural pasture were 147 and 89 g/
d. Care should be taken in the interpretation of the live
weight trends. The data presented in the graph masks the
effect of the stocking densities in the three sites. Therefore
the live weight trends should be interpreted in the context
of the stocking densities and the type of pasture ion which
they grazed at night. Comparing Fria with Kollaboui,
although animals in Fria had a higher weight gains, they
also had the lower stocking density (Table 1). In general,
the improved pastures supported superior live weight
gains. Even at a higher stocking density, the animals
gained more weight compared with their counterparts on
natural pastures and at lower stocking densities.

In Latasire, all animals were allowed unlimited access to
the improved pastures and supplemented with cotton seed.
This explains the difference in the live weight trend and
the fact that the animals in Latasire were the youngest
group.

It must be noted that the inflection observed in all animal
groups in the live weight during the sixth month is a result
of the improved fodder situation at the beginning of the
rainy season in May. The implication is that the animals
on natural pasture were virtually on a negative energy
balance through out the dry season whereas the ones
offered a limited (overnight) access to improved pasture
were able to gain some live weight.

Table 1: Stocking rate (animals/ha) and live weight gain (g)
of the three pasture types investigated in the study

Site Improved pasture Natural pasture

Kollaboui 5 heads/ha 2.5 heads/ha
99 g/d 83 g/d

Fria 2 heads/ha 1.5 heads/ha
147 g/d 89 g/d

Latasire 4.5 heads/ha
247 g/d
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In conclusion, the data shows that the nutritional status
of livestock in Base Guinea can be improved by the
introduction of some strategically placed cultivated
pastures especially in environmentally vulnerable
transition zones between the uplands and the littoral
plains. Where the land and financial resources allow, the
establishment of cultivated fodders would be most useful
in Guinea Maritime to address the needs of transhumant
animals.

The establishment of cultivated fodder will be useful if
the transition zone can meet the needs of 30-40% of
animals in transhumance. This implies that the grazing
pressure in the littoral plains is reduced and well as the
incessant conflict between rice cultivators and herdsmen.

Acknowledgement
The authors would like to recognise the support for the
region-wide livestock development project in West Africa
(PROCORDEL) under whose auspices the study was
conducted.

Reference
1. Diallo M., O. O. Akinbamijo, Diallo, M. Diallo, N.

Délamou and C.  Balamou.  2003. Evaluation de la
performance du bétail n’dama sur pâturage cultivé et
parcours naturel dans le nord de la guinée maritime. Atelier
de restitution des resultats de recherche/developpement en
elevage, Direction Nationale d’Elevage, Conakry, 3-4
December 2003.

E_UPM_43924_conf.vet.1 12/5/2005, 10:38 AM437



438

E_UPM_43924_conf.vet.1 12/5/2005, 10:38 AM438



E_UPM_43924_conf.vet.1
439

RECOMMENDATIONS

12/5/2005, 10:38 AM439



440

E_UPM_43924_conf.vet.1 12/5/2005, 10:38 AM440



441

11th AITVM-16th VAM, 2004 Malaysia
Workshop Recommendations

Plenary Assembly of the 11th AITVM-16th VAM Conference

Chairman – Dr. Robert Paling
Rapporteur – Prof (E) M.R. Jainudeen

Coordinators – Assoc. Prof. Dr. CTN Fatimah Iskandar,  Assoc. Prof. Dr. G.K. Dhaliwal &
Assoc. Prof. Dr. Rosnina Yusoff

Introduction
The plenary assembly of the 11th AITVM-16th VAM endorses animal health as a breakpoint in economic
development
Livestock production carries the potential to fulfill the growing demand for food, to contribute significantly to economic
development and to contribute to the adequate control of zoonoses and food-borne and newly emerging diseases. This
potential cannot be realized unless animal health risks are managed effectively. The 11th AITVM-16th VAM  plenary
assembly, initially endorsed animal health as a breakpoint in economic development, then proceeded to examine the
recommendations of the five workshops, which were directed to a more effective control of animal health risks and
avert the trend towards a breakdown of the animal food production chain.

Summary of Recommendations

Work in 5 thematic workshops resulted in 8 cross-cutting issues to be addressed so THAT ANIMAL HEALTH WILL
NOT BE A BREAKPOINT IN ECONOMIC DEVELOPMENT.

1. Training in and use of communication in all sectors of the animal health arena has to be accelerated
2. Investments in veterinary services are to be seen from a ‘public goods’ point of view
3. Enhance development of contingency plans to handle emergencies
4. Underline the role of veterinary medicine in facilitating safe trade
5. Rule out zero risk concept under globalization scenario
6. Activate participation and responsibilities of all stakeholders in the animal production and health chain
7. Employ available tools to improve veterinary education and training
8. Emphasize environmental issues in sustainable agricultural development

The plenary assembly merged the recommendations from the workshops as follows and concluded that for a more
effective control of animal health risks the following issues are of immediate importance:

Final Cross- Time frame Implementation Comments made by
Recommendations referencing to by the floor at the

respective general assembly
workshop

1 ◊ Training in and use of communi- A, B, C, D Start now • Universities • Review communication
cation in all sectors of the animal Animal Health systems constantly
health arena has to be accelerated Services • Establish effective customer

• Veterinary Public feedback systems for future
Health Services decision-making

• Support more investment to Continuous Ministries • Improve communication
upgrade and enhance performance concerned skills of professionals
and output of extension services, including veterinarians
without which no development is • Establish relationships with
possible in livestock production the media, including radio

and school magazines in
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• Do not wait for proposals from Act now Whole sector a more efficient way
politicians instead be proactive by • Identify country needs
writing proposals for politicians according to their positions in

the international arena
• Precede national strategic

planning before technical
implementation

2 ◊ Investments in veterinary A, B, C, E Continuous Whole sector • Services cannot be free
services are to be seen from a process • Sources of funding?
‘public goods’  point of view • Tax on products?

3 ◊ Enhance development of contin- C, D Act now • Ministries • Prepare contingency plans
gency plans to handle emergencies • Animal Health with the agreement of

Services industry for bird flu
• Development of early warning Act now • Veterinary Public epidemics

systems critical Health Services • Which actions to carry out,
when, where and by whom,
and WHO PAYS?

• Linkage between early
warning system and
veterinary public health

4 ◊ Underline veterinary medicine’s B, C, D, E Continuous Veterinarians • Real progress in facilitation
role in facilitating safe trade  process along the whole of safe trade has to be

production chain based
on risk management

• Key elements: risk identification, Short term Veterinary • How to target the less
quantification and communication institutions developed countries?

• Risk concept asks countries to Next 5 Trade • Retain backyard farming;
realistically aim at different markets years institutions evaluate possibilities for

• Assistance to capacity building: Within 5 Governments linkages with small
-removal of subsidies in the US years scale producers
and Europe

• Integrate small-scale producers with Next 10 Animal
commercial farming with respect to years production
trading/marketing systems, credit sector
lines, innovative technology
schemes and subsidy policies

• WTO trading rules should consider Within 3 WTO
different levels of development years
allowing to implement programmes
designed to upgrade smallholder
producing systems so as to comply
with international trading
requirements

5 ◊ Rule out zero risk concept in C, D, E Within 5 Veterinary • Education of the whole
globalization scenario years  institutions and community on food safety

mass media • Education of the whole
community on acceptable
risk

Final Cross- Time frame Implementation Comments made by
Recommendations referencing to By the floor at the

respective general assembly
workshop

Continue
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6 ◊ Activate participation and B, D, E Within 5 Whole animal • Active participation given to
responsibilities of all stakeholders years production sector and responsibilities HAVE
in the  animal production and TO BE TAKEN by all
–health chain stake-holders
• Control of the control systems Governments,

– who sets the standards EU and OIE
internationally? OIE, including
animal welfare issues

• Government to set the Governments, EU
standards nationally?

7 ◊ Employ available tools B, C, E Within 5 Universities • Veterinary education and
to improve veterinary years training is to be promoted
education and training as an international public

good

• Collaborative efforts needed for a AITVM member
Diploma in Tropical Veterinary  institutions
Medicine in the tropical region.
Public Health and Zoonoses to
be included

• Emphasis on curriculum Universities
development and quality control

• New technologies in education Universities
and  cross-border accreditation
of modules

8 ◊ Emphasize environmental B, C Continuous Agricultural • Recognize the importance of
issues in sustainable Extension Services environmental issues in
agricultural development sustainable development

agriculture
• Support awareness programmes Governments

Final Cross- Time frame Implementation Comments made by
Recommendations referencing to by the floor at the

respective general assembly
workshop

Continue
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Workshop A
Education and Continuous Professional Development (CPD)

Chairman – Prof. Dr. Rahim Md. Sail
Rapporteur – Prof. Dr. Ivan Caple

Coordinators – Assoc. Prof. Dr. G.K. Dhaliwal & Assoc. Prof. Dr. Rosnina Yusoff

Overview of Presentations
The following issues were dealt with in the 12 papers that were presented in this workshop: reorientation of the
veterinary curriculum; quality assurance in veterinary medicine education; privatisation of veterinary education. In
addition, other issues discussed at the preparation of recommendations of the workshop included: communication,
financial sustainability of veterinary training, participation of veterinarians in the animal food industry, selection of
students, use of electronic databases by students to solve problems, and a need of a controlling body for CPD.

Table 1: Issues and recommendations from workshop A

Issues Recommendations

A1 COMMUNICATION
Issue across all workshops A 1.1 • Education and training providers should review

how they communicate with students, their
university, the government, industry, farmers
and the veterinary profession

A2. FINANCIAL SUSTAINABILITY OF A 2.1 Veterinary education and training is to be
VETERINARY TRAINING promoted as a (inter)national public good

◊ Expensive to conduct veterinary undergraduate • Support by international organizations  (like
and postgraduate courses; government, industry, AITVM), national professional associations,
and private contributions are required to provide influential politicians and industry leaders
complementary resources is often required to maintain resources

◊ Regional associations and councils for veterinary A 2.2 • The Association of Asian Veterinary Schools
education and for CPD providers have to (1978-2004) should play a leadership role
be promoted through members having a greater interaction with

the professional veterinary associations and
government departments within member countries
and through joint participation in animal health and
disease control programs within regions

• The establishment of a regional council of deans of
veterinary faculties in Sub-Saharan Africa, could
assist curriculum review, address resource
limitations, and promote better integration with
the different levels of livestock production in this
region

◊ Need exists for online and web-based delivery A 2.3 • Evaluation of online and web-based formats
of programs for postgraduate training and CPD of programmes. Examples:

- MSc programme co-coordinated by the
University of Pretoria with Utrecht University

- Swamp buffalo reproduction and reproductive
biotechnology by Chulalongkorn University,
Thailand and Utrecht University

- MSc Course in veterinary public health jointly
conducted by Freie Universitaet Berlin and
Chiang Mai University Thailand

E_UPM_43924_conf.vet.1 12/5/2005, 10:38 AM444



445

◊ Sharing of facilities between veterinary schools, A 2.4 • Evaluate “SWEPAR”, a union between the
research institutes, industry, government and the Swedish Agricultural University and the
private sector within a country Veterinary Research Institute Uppsala, as a

model to reduce the cost of training

A3 PRIVATISATION OF THE VETERINARY A 3.1 • Member countries are to be encouraged to
PROFESSION accelerate re-training of private veterinary

practitioners and field veterinarians to enable
◊ Implications of privatisation for animal them to participate in national animal health

disease  surveillance within regions program
• Training schemes for those veterinarians wishing

to further their knowledge and skills as specialists
should be developed in Veterinary Schools

A 3.2 • Veterinary Schools are urged to revise their
curricula to prepare graduates to work in the
private sector

◊ The need to establish of a “College” in regions A 3.3  • All veterinary organizations and veterinary schools
where such “Colleges” do not exist to assist the within such a region, should be included  in the
assessment of specialists needed discussions to form “Colleges”

• A particular need to establish “Colleges of
Veterinary Pathology” for quality control in disease
diagnosis is identified

A4 RE-ORIENTATION OF THE
VETERINARY CURRICULUM

◊ Although recognizing that curriculum development A 4.1 • Veterinary Schools have to collaborate in  regions
is an on-going process, developments in digital to re-train academic staff to use new teaching
technology and internet communication over the technologies e.g. computer-based learning (PLB),
past 6 years offer new possibilities to give online learning, and the use of electronic databases,
curriculum development particular top priority textbooks, and digital technology to prepare

teaching and assessment materials – and to think!
◊ Access of veterinary personnel in all countries to A 4.2 • Deans and Heads of Departments must take a

CPD learning materials over the internet leadership role in implementing PBL in the
veterinary curricula

A5 QUALITY OF VETERINARY EDUCATION A 5.1 • Encourage Veterinary Schools to participate in
quality assurance programmes within Universities,
and appropriate ones offered by professional,
national and international accrediting agencies

• Congratulate UPM Malaysia on progressing through
an ISO 9001 program, and providing leadership in
achieving a quality outcome

A 5.2 • Encourage all veterinary schools to seek formal
feedback from each graduating class on the study
course it underwent as well as from their employers
on the quality of graduates being produced

A6 AQUATIC ANIMAL HEALTH IN
THE CURRICULUM

◊ While growing in importance in Asia A 6.1 • Veterinary Schools in member countries are
and other regions, troubling economic asked to provide details where aquatic animal health
effects are exerted in some areas is included in their courses: as subject material in

the core undergradu-ate curriculum, as an optional
elective, as a post-graduate course

Issues Recommendations

Continue
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A7 WILDLIFE IN THE CURRICULUM

◊ Wildlife health and conservation in ecosystems is A 7.1 • It is recommended that Veterinary Schools develop
importantly seen as a means to foster economic, innovative wildlife health programs relevant to
social and environmental sustainability their countries and regions in collaboration with

National Parks, Zoos, Government Departments
and promote these programs on their Faculty
websites

◊ Ecotourism is being promoted to achieve • The establishment of Trans-Frontier Parks in
environmental sustainability in many regions Southern Africa serves as an example where a need

for more veterinarians to become involved in
ecosystem health was created

A8 RECOGNITION AND ACCREDITATION OF A 8.1 • AITVM is asked to promote courses provided by
MODULES OF COURSES PROVIDED ACROSS members via links to its website
JURISDICTIONS • The accreditation status/quality of the course

offered has to be provided

Conclusions:
Although many issues were discussed at workshop A, there were several other issues that were not discussed (Table
2). It is recommended that these issues be addressed in the coming conference of AITVM in Montpellier in France.

Table 2: Unaddressed issues to be discussed in the 12th AITVM in France

ISSUES NOT ADDRESSED  - For consideration at the 12th AITVM

1.A THE PARTICIPATION OF VETERINARY • No data was provided to indicate that there was/is a
GRADUATES IN THE ANIMAL FOOD INDUSTRY shortage of veterinary personnel in this industry

2.A SELECTION OF VETERINARY STUDENTS

◊ What criteria should be used • High quality students are being directed into veterinary
other than academic grades? courses in some countries other than their home

countries. This is a strength of the global veterinary
profession and must be preserved

• Veterinary Schools should provide students with
adequate orientation materials, and the career paths
available for veterinary graduates in the global
veterinary profession.

3.A HOW ARE STUDENTS USING ELECTRONIC DATA- • No examples were provided at the 11th AITVM
BASES TO SOLVE PROBLEMS IN THEIR LEARNING?

4.A CONTROLLING BODY FOR CPD IN • The registering authority should be the controlling
MEMBER COUNTRIES authority and set the minimal standard

Professional veterinary associations have a role in
◊ No detailed survey has been conducted promoting the benefits of CPD for members –

combining CPD with social interaction and support
underlines the endogenous focus of schemes

5.A WHAT ARE THE LIKELY IMPLICATIONS OF THE 2010 EUROPEAN
HIGHER EDUCATION AREA FOR GLOBAL ANIMAL HEALTH?

6.A WHAT IS THE PLAN FOR THE VIRTUAL VETERINARY SCHOOL IN 2011?

Issues Recommendations

Continue
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Workshop B
Veterinary Services, Economics and Development Policy

Chairman – Dato’ Dr. Mohd. Nordin Mohd Noor
Rapporteur – Prof. Dr L.A. Cardoso

Coordinators – Dr. Goh Yong Meng & Assoc. Prof. Dr. Hassan Hj Mohd Daud

Overview of Presentations
The following main subjects were dealt with in the 11 papers delivered in this workshop: trading issues concerning
products of animal origin; veterinary services delivery systems targetting livestock smallholders; environmental issues;
the role of livestock as a breakpoint in economic development

Table 3: Issues and recommendations from workshop B

Issues Recommendations

B1 TRADING

◊ Practical implementations B 1.1 • To comply with international trading requirements, WTO
of WTO agreements rules should consider countries with different levels of

development, allowing time to implement programmes
to upgrade smallholder producing systems

B 2 VETERINARY SERVICES DELIVERY SYSTEMS

◊ Current extension services are not adequate B 2.1 • Communication skills of professionals, including
veterinarians, should be improved

• Lack of public information B 2.2 • Relationship with the media, including radio
and school magazines, should be established
for efficient communication

• Role of the Village Livestock Worker B 2.3 • The role of the Village Livestock Workers
should be enhanced

• Understaffed and poor quality B 2.4 • More investment is required to upgrade and enhance
productivity and development

B 3 ENVIRONMENTALLY SUSTAINABLE B 3.1 • Ensure that environmental considerations be given
DEVELOPMENT its due attention in agriculture development

B 4 LIVESTOCK AS BREAKPOINT IN
ECONOMIC DEVELOPMENT

◊ The prevailing subsistence B 4.1 • Integrate small scale producers with commercial  farming
farming is always related to poverty with respect to trading/marketing systems, credit,

innovative technology schemes and subsidies
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Workshop C
Regulatories, Food Safety and Biotechnology

Chairman -  Prof (E) Dr. Abdul Latif Ibrahim
Rapporteur -   Prof. Dr. K.H. Zessin

Coordinators - Assoc. Prof. Dr. Saleha Abdul Aziz &  Assoc. Prof. Dr. Abdul Rahman Omar

Overview of Presentations
Ten oral papers and 15 poster presentations were presented under Workshop C. More than 60 participants participated
during the workshop discussion.  Workshop issues discussed were: overall mechanisms and regulatory policies, food
policy and advancement and potential application of biotechnology tools in solving problems in livestock industries.

Table 4: Issues and recommendations from workshop C

Issues Recommendations

C 1 ZONING AND REGULATORIES

◊ Zoning for disease control C 1.1 • Support zoning as a tool to facilitate
disease  control and trade

C 1.2 • Encourage the establishment of sustainable
regional mechanisms for disease control.

C 1.3 • Evaluate zoning and regulatory approaches for
environmental impacts and their effectiveness

◊ Financial support for disease control C 1.4 • Support an integrated approach for funding regional
cooperation, involving regional funding mechanisms
with contributions from the private sector and from
the international community

◊ Technical support for disease control in C 1.5 • Enhance targeted support for
developing countries less developed countries

C 1.6 • Build capacity for epidemiological
and economic studies

C 1.7 • Encourage countries to develop information systems
for promoting and maintaining high levels of
veterinary performance, including provisions
for transparent disease information

C 2 FOOD SAFETY

◊ Emphasis on the importance of food safety C 2.1 • In light of globalisation,  food safety be viewed
as an integral part of food security

C 2.2 • Develop infrastructure for food safety within countries

C 2.3 • Develop capacity for risk assessment in countries

◊ Work on food safety  issues C 2.4 • Expand training of veterinarians to address hazards
from farm to table throughout food chains

C 2.5 • Develop baseline data on food-borne hazards
for managing food safety issues
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C 2.6 • Identify economic losses /costs associated
with food safety problems

◊ Call for awareness and common C 2.7 • Create awareness on impossibility of achieving public
food standards health without managing food safety problems.

C 2.8 • Promote public opinion for one single food safety
standard for local and export products

C 3 BIOTECHNOLOGY C 3.1 • Create awareness of potential of biotechnology
tools to contribute to solving problems of disease

◊ Awareness on the potential of control, epidemiology of diseases and improvements
biotechnology tools of genetic diversity

C 3.2 • Improve awareness among veterinarians on potential
of biotechnology tools for diagnosis

◊ upport for application of diagnostic C 3.3 • Enhance technical and personnel capacity to
biotechnology tests perform diagnostic biotechnology tests, especially

in developing countries

◊ Research priority C 3.4 • Use reproductive biotechnology tools in improvement
schemes for indigenous stocks

C 3.5 • Focus on genomics of pathogens of tropical diseases,
with participation of international organisations

Issues Recommendations

Continue
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Workshop D
Consumer and Industry Expectations

Chairman –Dato’ Dr. Matta Abdul Rahman
Rapporteur – Prof. Dr. Abdul Aziz Saharee

Coordinators –  Dr. Nadzri Salim &  Dr. Jalila Abu

Overview of Presentations
The following main subjects were dealt with in the 4 papers delivered in this workshop: animal welfare issues in
livestock production; downstream issues pertaining to consumer and industry expectations; Good Farming Practices
and farm accreditation. One paper on consumer expectations and animal welfare in livestock production was not
delivered.

Table 5: Issues and recommendations from workshop D

Issues Recommendations

D 1 PRODUCT INFORMATION

◊ Incomplete labeling of  food values, D 1.1 • Underline importance of labeling of food products
ingredients, etc • Enforce compliance to labeling regulations

as prescribed in Food Acts

D 2 ROLE OF MEDIA

◊ Media reports on food quality/safety D 2.1 • Disseminate correct and objective information by
issues sometimes exaggerated having  close collaboration with the media

◊ Media give wrong information about issues D 2.2 • Develop periodic/continuous dialogue among
consumers, producers, NGOs and the media

D 3 LACK OF COMMUNICATION

◊ Customers/public are not aware of D 3.1 • State clearly objectives of new projects/ and disseminate
new projects in  the food industry them to the concerned parties or stakeholders

◊ No objective information is provided D 3.2 • Provide quick and precise information
during  food quality/safety crises

D 4 ANIMAL WELFARE

◊ Authorities are ignorant of public perception D 4.1 • Conduct periodic surveys on welfare issues.
The information obtained can be used in making
changes for improvement

◊ Inadequate guidelines for animal welfare D 4.2 • Establish ‘Codes of Practice’
in developing countries

D 5 CUSTOMER RELATIONSHIPS

◊ Customer’s views are rarely considered D 5.1 • Establish effective feedback systems for customers
in decision making to express their views

D 6 IMPLEMENTATION OF SYSTEM FOR
ACCREDITATION OF FARMS

◊ Complex problems in implementation D 6.1 • Install a consultation process with all stakeholders
D 6.2 • Define objectives of accreditation and explain procedures
D 6.3 • Appoint an independent body to manage

Quality Assurance.
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Workshop E
Avian Influenza (AI)

Chairman - Prof. Dr. Aini Ideris
Rapporteur -  Prof. Dr. J. A. Stegman

 Coordinators -  Dr. Latiffah Hassan, Assoc. Prof. Dr. Siti Suri Arshad &

Assoc. Prof. Dr. Abdul Rahman Omar

Overview of Presentations
Six oral papers and 2 poster presentations were presented under  Workshop E. More than 150 participants participated
during the workshop discussion.  Issues and recommendations pertinent to avian influenza virus were discussed and
presented under the subheadings: prevention and control; diagnosis, public health, Policy, funding, international
cooperation; education, training, research.

Table 6: Issues and recommendations of workshop E

Issues Recommendations

E 1 PREVENTION AND CONTROL

◊ Primary introductions from waterfowl E 1.1 • Implement a surveillance program in various
species of wild birds

◊ Persistent infection of live poultry markets E 1.2 • Stimulate the development of poultry processing plants

◊ Trans-boundary transmission E 1.3 • More efforts to control the movement of chickens
across borders

◊ Widespread virus at the time control E 1.4 • Timely declaration of HPAI outbreaks measures start

◊ Discussions on the right strategy E 1.5. • Contingency plans are in place for bird flu
during the epidemic epidemics (which actions, when, where and by whom)

◊ Stamping out or vaccination? E 1.6. • Stamping out is the first choice; vaccination may
complement this (decide on the criteria of  priority)

E 2 DIAGNOSIS

◊ Widespread virus at start of  control measures E 2.1 • Admit easy to access rapid diagnostics (validated),
without a penalty (such as quarantine) if the result
is negative

. ◊ Diagnosis takes a long time in certain areas E 2.2 • Establish regional reference laboratories in various
countries

. ◊ Results from different laboratories are not E 2.3 • Networking among the laboratories for
always comparable transfer of technology

. ◊ Which test should be used? E 2.4 • Diagnosis of the disease has a multiple approach and
thus requires the availability of several methods – virus
isolation, serology and molecular techniques

E 3. PUBLIC HEALTH

◊ Exposure of humans to AIV E 3.1 • Active serological surveillance program in humans
exposed to various species of birds

. ◊ Separation between the human problem E 3.2 • Close cooperation between public health
and the veterinary problem and veterinary sectors
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. ◊ Pigs as mixing vessel E 3.3 • Follow international guidelines in protection of staff that
involve in control and prevention program of AIV

. ◊ Over-reaction of the general public E 3.4 • Discourage mixed pig-poultry farming

E 3.5 •  Implement a surveillance program in pigs exposed to
poultry

E 3.6 • Develop policy and strategy on risk communication

E 4. POLICY, FUNDING, INTERNATIONAL COOPERATION

◊ Commitment of the poultry industry to the E 4.1 • Consult the poultry industry while making the
control measures is limited contingency plan

E 4. 2 • Clear, realistic and transparent guidelines on
compensation of farmers

E 4.3 • Improve legislation

. ◊ Insufficient infrastructure and compensation E 4.4 • Government commitment in providing infrastructures
(including lab facilities) and funding

. ◊ Lack of knowledge on the actual situation in E 4.5 • Rapid transfer of information
neighboring countries

◊ Has the wheel to be re-invented in several places? E 4.6 • Set-up regional task force
.

◊ Over-reaction of trade partners E 4.7 • Make international agreements on trade in case of
limited outbreaks

E 5 EDUCATION, TRAINING, RESEARCH

◊ Lack of knowledge among farmers and public E 5.1 • Create awareness among public and farmers
concerning the transmission of and risks
associated with AI

. ◊ Lack of knowledge on the usefulness of E 5.2 • Research on the effect of emergency and preventive
vaccination by itself vaccination on the transmission of AI virus

. ◊ Lack of specific knowledge on the primary E 5.3 • Research on the role of duck as the reservoir
introduction of AI of H5 and H7 AIV

E 5.4 • More research on the implication of low pathogenic H5
and H7 (can we predict when they become HP and what
actions should we take?)

◊ Lack of capacity to contain the epidemic E 5.5 • Train sufficient staff to do the job

Issues Recommendations

Sambungan
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Appendix 1

Conference Activity Report

REPORT FROM CHAIRMAN OF THE ORGANISING COMMITTEE

I am pleased to present this short report on the 11th International Conference of the Association of Institutions for
Tropical Veterinary Medicine and 16th Veterinary Association Malaysia Congress.

The Conference Opening and the Official Dinner were officiated and hosted by the Honorable Minister of Agriculture
and Agro-Based Industry Malaysia, Tan Sri Dato’ Muhyiddin Mohd Yassin on 23 August 2004 at the Sunway Lagoon
Resort Hotel, Petaling Jaya. Meanwhile the Closing Ceremony was officiated by the Honorable Deputy Minister of
Agriculture and Agro-Based Industry Malaysia, Dato’ Seri Mohd. Shariff Hj. Omar on 27 August 2004 at the Sunway
Pyramid Convention Centre, Petaling Jaya.

The Conference was attended by 497 participants from 48 countries from all parts of the world from A to Z (from
Australia to Zimbabwee). These included 92 participants of the Malaysian Technical Cooperation Programme (MTCP),
12 Deans of veterinary schools from East Asia, the Netherlands and South Africa, and Director Generals of Veterinary
Services from five Asian countries

During the Conference, AITVM had its Standing General Assembly and decided on the membership of the Standing
Committee for the next 3 years. The Assembly also decided that the venue for the 12th CAITVM in 2007 will be
Montpellier, France.

Secretariat
A Conference Secretariat was formed in February 2003. It was involved in major operation of the Conference,  being
responsible for coordinating the manpower resources, correspondences and also registration of the participants for the
Conference. It was headed by the Coordinating Committee of the Centre for Tropical Animal Production and Disease
Studies (CENTRAS), Faculty of Veterinary Medicine, Universiti Putra Malaysia. This was consistent with the mission
of CENTRAS, which is to be the centre of excellence committed to serving society by promoting and developing
expertise in tropical animal production and disease. Since its inception in 1983, CENTRAS has organised or co-
organised many continuing education programmes for the Faculty as well as in collaboration with external agencies,
utilising foreign as well as local expertise.

In addition to the CENTRAS Coordinating Committee, there were two fulltime officers; a manager and clerical staff
appointed specifically to assist in running the Conference. Members of the Faculty of Veterinary Medicine, including
academicians, supporting staffs and volunteers from the post graduates and Doctor of Veterinary Medicine (DVM)
students of the Faculty were also involved actively during the Conference.

Scientific Programme
The theme of the Conference was “Animal Health: A Breakpoint in Economic Development?” In keeping with the
theme, we invited eminent speakers for the Keynote Address and Plenary Lectures in the relevant fields of animal
health. We also invited papers from researchers in the various disciplines of animal health for oral and poster presentation.
There was a special session on Avian Influenza catering for the need to deliberate on this important disease considering
the recent outbreaks in some Asian countries.

The scientific session proceeded for four days from 24 to 27 August 2004. Day 1 started off with the keynote address
and was followed by  seven  plenary papers which set the scenario for the subsequent five workshops which took place
over the next two days ( Day 2 and 3 ) and the presentation and endorsement of workshop recommendations on Day
4.  A Veterinary Practice Session, comprising equine and mixed practices, was conducted on Day 3 while posters were
on display during the whole session. Each session was coordinated by members of the Scientific Committee to ensure
the programme ran accordingly
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In the poster session the lead author was required to stand at his/her respective posters to answer questions from the
audience. The question and answer sessions took place during every coffee breaks (morning and afternoon) throughout
the Congress. On the whole the poster presentation was good.

The workshops comprised oral presentations and posters raising issues for discussions and subsequent recommendations.
Each workshop had a chairman, a rapporteur and two coordinators to manage the session. The workshops were on:
a. Education and Continuous Professional Development
b. Veterinary Services, Economics and Development Policy
c. Zoning/Regulatory, Food Safety and Biotechnology
d. Consumer and Industry Expectations
e. Avian Influenza

A total of 159 papers were presented of which 71 were oral and 88 were posters categorised according to the five
workshops, veterinary practice and free communication.  These were published in the Conference proceedings which
was available to participants upon registration. Included in the proceedings were papers from the three winners of the
Association of Asian Veterinary School Award

The keynote and the plenary sessions were attended by more than 400 participants.  The workshop sessions were also
very well attended with an exception of the Consumer and Industry Expectation workshop that was running parallel
with the Avian Influenza Satellite Seminar.  The AI seminar has attracted more than 400 participants, including day
registrants.

Overall, the sessions and workshops went very well, with only very few glitches with the audio-visual aids.

The hard copy proceedings volume 1 was ready at the start of the Conference. A limited copies of conference proceedings
in CD’s were also distributed to AITVM Standing Committees. The hard copy proceedings Vol. 2 contains additional
papers presented at the Conference (but not included in volume 1) and  the recommendations from the workshops.

Finance
The Conference was supported financially through various income generating activities. Ninety percent of the income
was from registration of participants  and sponsorship. The main sponsors were the Malaysian government (through
the Ministry of Agriculture, MTCP and Tourism Board of Malaysia ), Ministry of Foreign Affairs, France (MAE),
Technical Centre for Agriculture and Rural Cooperation (CTA) and local livestock industry players. The dinner was
kindly hosted by the Honorable Minister of Agriculture and Agro-Based Industry Malaysia,

About 50 percent of the cost of financing CAITVM 2004 was towards payment of convention package at Sunway
Resort Hotel. Other major expenses were printing of proceedings, honorarium of contract staff, air travel for sponsored
speakers participants and souvenirs.

The Standing Committee AITVM and VAM provided Euro10,000 and RM10,000 respectively as launching grants for
the Conference. I am pleased to report that both grants have been returned in full.

Hospitality and Social
Participants of the Conference were met at the Kuala Lumpur International Airport (KLIA) beginning on Saturday 21
August 2004 by the crew members of the Hospitality and Social Committee. They were helped to steer around the
airport and find their way to transport to the Congress venue and their hotels. At the official hotel, the Sunway Pyamid
Towers, a help desk and a room to rest in (manned by the same crew) before check-in awaited them

On Monday 23 August 2004, the participants enjoyed a Chinese-set Official Dinner to mark the Opening Ceremony of
the Conference at the lovely Grand Lagoon Ballroom of the Sunway Lagoon Resort Hotel. The occasion was graced
and hosted by the Honourable Minister of Agriculture and Agro-Based Industry Malaysia. At dinner, participants were
treated to a cultural showcase of highlights from the typical dances and music of the multitude of ethnic Malaysian
groups courtesy of the Tourism Board of Malaysia, to welcome the delegates from a total of 43 nations. A cheque
presentation ceremony was also held in appreciation of major sponsors of the Conference.
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The Scientific Sessions took place at the comfortably large Convention Centre of the Sunway Lagoon Resort Hotel.
Tea-breaks, Poster Sessions and the Exhibition of technical and educational materials were held in the Lobby next to
the main Conference Hall, ‘Pyramid One’ and the lunch room ‘Pyramid Two’ giving participants ample time and
opportunity to mingle and exchange viewpoints, pleasantries and catch-up, while break-out sessions were just one
floor up.

The Veterinary Association Malaysia had their annual Fraternity Night on Wednesday 25 August 2004 and all Conference
participants attended as well. The evening was beautiful at the poolside, music was provided by a live band as well as
a karaoke machine, a buffet dinner was set up under palm trees and congress participants sang, danced and played
their country’s music to the delight of their fellow participants.

The Tourism Board of Malaysia had generously provided coaches gratis in the afternoons for accompanying persons
who chose to attend guided tours of Kuala Lumpur.  The tours proved to be extremely popular and extra coaches had
to be brought in!

Three official field trips; one to the KLIA Animal Quarantine Station, another to a commercial shrimp-farm off the
West-coast of Peninsular Malaysia and a third to the Faculty of Veterinary Medicine Universiti Putra Malaysia were
arranged for Thursday afternoon, and all were well attended.  The shrimp farm participants chose to extend their trip
to include a previously-unscheduled stopover at the Kuala Selangor-Kuala Kuantan firefly attraction which included
a sea-food dinner as well (!) to make the most of their time in Malaysia.  They were extremely pleased with their
decision and kept reminding us of their great trip daily till the conference was over. We will be sure to do this again!

On the last day of the Conference (Friday 27 August 2004) workshop recommendations were presented to the assembly,
and to the Honorable Deputy Minister of Agriculture and Agro-Based Industry, Malaysia who later graciously officiated
the Closing Ceremony. We took our last meal together in Pyramid 2, and said our farewells.

Publicity
Publicity activities were focused on the dissemination of Conference announcements including using hard and soft
copies to various people and organisations.  During the Conference, limited copies of conference proceedings in CD’s
were distributed to AITVM Standing Committees.  A web page for CAITVM-VAM 2004 was also established and can
be reached at http://www.vet.upm.edu.my/AITVM-VAMconference/.  It contains Conference materials such as  full
papers, recommendations and the full listing of the delegates. The website will continue to be updated and accessible
until the next Conference in Montpellier, France in 2007.

Exhibition
Three exhibitors took part in the Conference. They were:
1. Department of Veterinary Tropical Diseases, Faculty of Veterinary Science, University of Pretoria, South Africa.
2. Faculty of Veterinary Medicine, Universiti Putra Malaysia.
3. ‘Network Medical Sdn. Bhd’.

Conclusions
I am pleased that we have received numerous compliments on the good running of the Conference.  I therefore believe
the objectives of the Conference were achieved.

I trust all participants had fruitful deliberations and networking at the Conference. I  believe  all participants and their
accompanying spouses had a pleasant and enjoyable stay in the vibrant multiracial city of Kuala Lumpur sampling the
warm Malaysian hospitality. I hope they will cherish the memory.

I take this opportunity to thank all members of the Organising Committee and the Subcommittees for having worked
with full dedication ensuring the success of the Conference. I also record my sincere appreciation to all sponsors.

I also thank His Honourable the Minister of Agriculture and Agrobased Industry Malaysia and the Honorable Deputy
Minister for having kindly attended and officially opened and closed the Conference.
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Best wishes for the  12th International Conference of the Association of Institutions for Tropical Veterinary Medicine
in Montpellier, France in 2007.

Professor Dato’ Dr. Sheikh Omar Abdul Rahman
Chairman
Organising Committee
CAITVM 2004
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Appendix 2

Conference at a Glance

Precongress preparation Precongress preparation

Precongress preparation

Precongress preparation Precongress preparation

Testing out menu for conference dinner

459
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Conference venue - Sunway Lagoon Resort Hotel

Classmate meet - Jim Edwards and Sheikh Omar

Closing ceremony - Hon Deputy Minister of Agriculture and
Agro-based Industry Malaysia

Opening Ceremony - Hon.Minister of Agriculture and
Agro-based Industry Malaysia,

Tan Sri Dato’ Hj. Muhyiddin Yassin

Meeting friends Meeting friends

460
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Registration

Secretariat

Networking

Meeting friends Networking

Audiovisual team

461
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Conference and Workshop Conference and Workshop

Conference and Workshop

Conference and WorkshopConference and Workshop

Conference and Workshop

462
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Conference and WorkshopConference and Workshop

Conference and Workshop

Conference and WorkshopFormer teachers and students meeting

Conference and Workshop

463
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Conference and Workshop

Opening nite - Culture show

Opening night - Hon Minister of Agriculture and
Agro-based Industry Malaysia;

Tan Sri Dato’ Hj. Muhyiddin Yassin,
Sheikh Omar, Karl Zessin and Zamri Saad

Opening night dinner

Opening night - Organising Team Fraternity nite

464
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Fraternity nite - Pretoria Team

Fraternity nite

Fraternity nite - MTCP Team

Fraternity nite

Fraternity nite

Fraternity nite

465
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Fraternity nite Shrimp farm visit

Dinner at riverside after aquaculture farm visit

Bombfuel shrimpShrimp farm visit

VAM  AGM

466
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List of Participants

AITVM Conference 2004 - Malaysia

9. Abdul Rashid Baba (Dr.)
Malaysian Agricultural Research Development Institute
(MARDI), 43400 Serdang, Selangor, MALAYSIA
Tel: +603 8943 7329; Fax: +603 8948 5053
Email: abrash@mardi.my

10. Abdul Razak Abd Jaafar (Dr.)
Ayamas Food Corporation Bhd., Lot P.T. 20153
Pelabuhan Utara, 42000 Pelabuhan Klang, Selangor
MALAYSIA
Tel: +603 3167 3262; Fax: +603 3167 3262

11. Abdul Wahid Sulaiman (Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8646 8270; Fax: +603 8948 6317
Email: awahid@vet.upm.edu.my

12. Abel, Filomeno (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
TIMOR LESTE

13. Abiassi, Dometo K. Estri (Dr.)
Veterinary Doctor Consultant of BØRNEfonden – Togo
BP 106, Tseirie, TOGO
Tel: +00228 3300096; Fax: +0028 7760037
Email: fabiassi@yahoo.fr

14. Aboo Bakar Siddick Jauhangeer (Mr.)
Room 214, Kolej Sepuluh, Universiti Putra Malaysia
43400 UPM Serdang, Selangor, MALAYSIA
Tel: 019 3742624 (mobile)
Email: abjauhanger@hotmail.com

15. Abu Hassan Muhammad Ali (Dr.)
Department of Veterinary Services Malaysia
8 & 9th Floor, Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

16. Adah Jayamalar Simon (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

17. Afrah Alhana Ahmad Kassim (Ms.)
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

1. A. Rahim Mutalib (Assoc. Prof. Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8646 8332; Fax: +603 8948 6317
Email: abrahim@vet.upm.edu.my

2. Abbas, Amel Mahgoub (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
SUDAN

3. Abd Wahid Haron (Assoc. Prof. Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang,
Selangor, MALAYSIA
Tel: +603 8646 8271; Fax: +603 8948 6317
Email: wahid@vet.upm.edu.my

4. Abdalla, Ibrahim Rabi (Dr.)
Ministry of Animal Resources, P.O.B. 293
Khartoum, SUDAN
Tel: +249 91215 2398

5. Abdul Aziz Saharee (Prof. Dr.)
Centre for External Programme, Chancellory
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 894 86616; Fax: +603 865 63565
Email: abaziz@vet.upm.edu.my

6. Abdul Latif Borhan (Dr.)
Department of Veterinary Services Malaysia
8 & 9th Floor, Wisma Chase Perdana
Off Jalan Semantan, Bukit Damansara
50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

7. Abdul Rahman Omar (Assoc. Prof. Dr.)
Department of Veterinary Pathology & Microbiology
Faculty of Veterinary Medicine, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8646 8268; Fax: +603 8948 6317
Email: aro@vet.upm.edu.my

8. Abdul Rani Bahaman (Prof. Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8646 8061; Fax: +603 8948 6317
Email: rani@vet.upm.edu.my
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18. Afreza Mozzam (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
BANGLADESH

19. Ahmad Faizal Sulaiman (Mr.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

20. Ahmad Salleh (Dr.)
Projek Pertanian Moden, Institut Haiwan, km 13
Jalan Batu Pahat, 86009 Kluang, Johor, MALAYSIA
Tel: +607 759 5555; Fax: +607 759 6812

21. Aina Fazlin Ibrahim Bajunid (Dr.)
84, Jalan Athinahapan Satu, Taman Tun Dr. Ismail
60000 Kuala Lumpur, MALAYSIA
Tel: +603 77282488; Email: aina@vet.upm.edu.my

22. Aini Ideris (Prof. Dr.)
School of Graduate Studies, Universiti Putra Malaysia
43400 UPM Serdang, Selangor, MALAYSIA
Tel: +603 8946201/02; Fax: +603 89464232
Email: aiini@vet.upm.edu.my

23. Akinbamijo, Olurotimi Oseyemi (Dr.)
Department Nationale d’Elevage Guinea, International
Trypanotolerance Centre, P. M. B. 14, The Gambia
BANJUL
Tel: +220 446 2931; Fax: +220 446 2924
Email: Yemi.Akinbamijo@itc.gm

24. Al Shandoodi Mohammed (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
OMAN

25. Algarve, Damiao (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
TIMOR LESTE

26 Ali Osman, Yahia Hassan (Dr.)
Central Veterinary Research Laboratory, P.O. Box 8067
Al amarat Khartoum, SUDAN
Tel: +0024983380015; Fax: +00249830011
Email: y_beik@hotmail.com

27. Ali, Badawi Sania (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
SUDAN

28. Alic, Bedrija (Mr.)
Veterinary Faculty, Zmaja od Bosne 90, 71000 Sarajevo
BOSNIA AND HERZEGOVINA
Tel: +387 33643 684; Fax: +387 33643 684
Email: bedrijaa@yahoo.com

29. Allaham, Khir Mohamad (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
SYRIA

30. Amanda Lim Wan Siam (Dr.)
3.06, Level 3, Wisma Akademi, Lot 4A, Jalan 19/1
46300 Petaling Jaya, Selangor, MALAYSIA
Tel: +603 7957 4440; Fax: +603 7954 4702
Email: amanda.lim@ceva.com

31. Amat Kasim (Dr.)
Jabatan Perkhidmatan Haiwan dan Perusahaan Ternak
Aras 3, Blok B, Wisma Pertanian Sabah
Off Jln. Maktab Gaya, Beg Berkunci 2051
88999 Kota Kinabalu, Sabah, MALAYSIA
Tel: +6088 287401; Fax: +6088 238418

32. Amritseet Kaur a/p Nagindar Singh (Dr.)
6-6-6, Vantage Point, Desa Petaling
57100 Kuala Lumpur, MALAYSIA
Tel: 017 4784430 (mobile); Email: amrit77@yahoo.com

33. Ananjinda, Sithiporn (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
THAILAND

34. Andrew Souffe (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
SEYCHELLES

35. Anjas Asmara @ Ab Hadi Samsudin (Mr.)
DVM 5, Faculty of Veterinary Medicine, Universiti
Putra Malaysia, 43400 UPM Serdang, Selangor
MALAYSIA

36. Annie Wong Yoke Cheng (Dr.)
MALAYSIA

37. Antoniho Do Karmu (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
TIMOR LESTE

38. Antoninho Silva da Costa (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
TIMOR LESTE

39. Antonio De Araujo (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
TIMOR LESTE

40. Anucha Moom On (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
THAILAND

41. Anun Man (Dr.)
Department of Veterinary Services,
Jalan Datuk Kumbar, 05300 Alor Setar, Kedah
MALAYSIA
Tel: +604 720 5200; Fax: +604 734 4673
Email: anun@jph.gov.my

42. Arif Wicaksono (Drh.)
Malaysian Technical Cooperation Programme (MTCP)
INDONESIA
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43. Arifah Abdul Kadir (Dr.)
Department of Veterinary Pathology & Microbiology
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8296; Fax: +603 8948 6317
Email: arifah@vet.upm.edu.my

44. Aslila Ramadhany D. (Drh.)
Malaysian Technical Cooperation Programme (MTCP)
INDONESIA

45. Asrol Sany Arshad (Mr.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

46. Audrey Cheong Kien Sze (Mr.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

47. Azizi, Hamidreza (Dr.)
Department of Pathobiology
Faculty of Veterinary Medicine
University of Shahrekord
88186-3-4141 Shahre-Korda, IRAN
Email: hr_azizi@yahoo.ca

48. Azlan Che’ Amat
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

49. Azlina Manshor (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

50. Azmil Asyraf Md Esa (Mr.)
DVM 4, Faculty of Veterinary Medicine,
Universiti Putra Malaysia, 43400 UPM Serdang,
Selangor, MALAYSIA

51. Azuba Musoke, Rose Cathy (Dr.)
Faculty of Veterinary Medicine, Makerere University,
P.O. Box 7062, Kampala, UGANDA
Tel: +256 77 554685; Fax: +256 77 554685
Email: roseazuba@vetmed.mak.ac.ug

52. B. Venugopalan (Dr.)
Unit Kawalan Penyakit, Jabatan Kesihatan Negeri
Selangor, Wisma Masalam, Lot 1, Jalan Tengku Ampuan
Zabedah C/9C, 40100 Shah Alam, Selangor, MALAYSIA
Tel: +603 5518 6015; Fax: +603 5518 6252
Email: venubalan@hotmail.com

53. Babagana Ahmadu (Dr.)
Dept. of Animal Health and Production,
Ministry of Agriculture, P. O. Box 17, BOTSWANA
Fax: +00 267-5881076; Email: bahmadu@gov.bw

54. Bahadori, Shahrokh Ranjbar (Dr.)
Veterinary Collage of Garmsar Azad University
Semnan 14155-6453 Tehran, IRAN
Tel: +98 912 3900943; Fax: +98 232 4220700
Email: bahadory_2000@yahoo.com

55. Balgan, Altantsetseg (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
MONGOLIA

56. Balkis A. Taib (Ms.)
No. 297, Jalan 18/2, Taman Sri Serdang
43300 Seri Kembangan, Selangor, MALAYSIA
Tel: 019 3336842; Email: drmikrob@hotmail.com

57. Bangue, Boitoaka Lamboni (Dr.)
BP 75, Cinkasse, TOGO
Tel: +00228 7760037; Fax: +00228 7760037
Email: b.bangue-lamboni@caramail.com

58. Bashir Ahmad Fateh Mohamad (Assoc. Prof. Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8272; Fax: +603 8948 6317
Email: bashir@vet.upm.edu.my

59. Batubara, Irpansyah (Drh.)
Malaysian Technical Cooperation Programme (MTCP)
INDONESIA

60 Benabdeljelil, Khalid (Prof. Dr.)
Institute of Agronomy and Veterinary Medicine Hassan
II, 10101 Rabat, MOROCCO
Tel: +212 37 770517; Fax : +212 37 77 05 17
Email: K.jeli@iav.ac.ma

61. Bohnel, Helge (Prof. Dr.)
Institute for Tropical Animal Health
Georg-August-University, Goettingen
Kellnerweg 6, 37077 Goettingen, GERMANY
Tel: +0551 39 3396; Fax: +0551 39 3408
Email: hboehnel@gwdg.de

62. Bolortyua, Purevsuren (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
MONGOLIA

63. Broomand Chaharaein (Dr.)
Biologic Lab., Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 4770 5539; Email: bchaharaein@yahoo.com

64. Browning, Glenn F. (Prof. Dr.)
Department of Veterinary Science,
The University of Melbourne, Parkville Victoria 3010
AUSTRALIA
Tel: +61 3 83447342; Fax: +61 3 83447374
Email: glenfb@unimelb.edu.au
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65. Bui, Cuc Thi Kim (Mrs.)
30 Ham Nghi Street, District 1, Hochiminh City
VIETNAM
Tel: +848 9143048; Fax: +848 8212613
Email: nafiqaved@mopi.gov.vn

66. Cardoso, Luis Alfaro (Prof. Dr.)
Instituto de Investigaçio Cientafica Tropical - Centro de
Veterinaria e Zootécnia, Faculdade de Medicina
Veterinaria, Rua Prof. Cid. Dos Santos
Alto da Ajuda 1300, Lisboa codex, PORTUGAL
Tel: +351 213 652886; Fax: +351 213 652869
Email: alfarocardoso@fmv.utl.pt

67. Cecilia Boklin (Ms.)
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

68. Ces’ario, D.S.
Malaysian Technical Cooperation Programme (MTCP)
TIMOR LESTE

69. Chae, Joon-Seok (Prof. Dr.)
College of Veterinary Medicine, Chonbuk National
University, 561-746 Jeonju, SOUTH KOREA
Tel: +82 63 270 3881; Fax: +82 63 278 3884
Email: jschae@chonbuk.ac.kr

70. Chan Jing Ting
DVM 3, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

71. Chan Pei Pei (Ms.)
Ministry of Health Singapore,
16 College Road 169854, SINGAPORE
Tel: +6325 8599; Fax: +6325 4679
Email: chan_pei_pei@moh.gov.sg

72. Chan Sze Min
DVM 3, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

73. Chan Wei Yee
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

74. Chandara, Chum (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
CAMBODIA

75. Chandrawathani a/p Panchadcharam (Dr.)
Veterinary Research Institute, 59,
Jalan Sultan Azlan Shah, 31400 Ipoh, Perak
MALAYSIA
Tel: +605 5457166; Fax: +605 5463368
Email: chandra@jphvri.po.my

76. Chay Seong Hoe (Dr.)
6L-1-3, Lorong Semarak Api Dua, 11500 Penang
MALAYSIA
Tel: 016 5500509; Fax: +605 691 7168
Email: chaysh@tm.net.my

77. Cheah Tong Soon (Mr.)
Veterinary Research Institute, 59
Jalan Sultan Azlan Shah, 31400 Ipoh, Perak
MALAYSIA
Tel: 019 5735358; Email: cheahts@jphvri.po.my

78. Chee Liung Wun (Dr.)
Elanco Animal Health, Unit 3A01, Level 3A, Block C
Damansara Intan, No. 1, Jalan SS 20/27
47400 Petaling Jaya, Selangor, MALAYSIA
Tel: +603 77293208; Fax: +603 77273209
Email: Chee_liung_wun@lily.com

79. Cheong Sau Kuan (Ms.)
19, Jalan Desa 12/2, Bandar Country Homes
48000 Rawang, Selangor, MALAYSIA
Tel: +603 9056 1704; Email: janetcsk2@yahoo.co.uk

80. Chew Bon Kee (Mr.)
Pacific Vet Group, Bay C8, Lot 886 Jalan Subang 9
Tmn Industri Sg. Penaga, 47500 Subang Jaya, Selangor
MALAYSIA
Tel: +603 8024 9508; Fax: +603 8024 9634
Email: bkchew@tm.net.my

81. Chine Olga (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
TUNISIA

82. Choden, Kuenzeng (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
BHUTAN

83. Chong Chen Hiung (Dr.)
Alltech Biotechnology (M) Sdn. Bhd., Unit 926
9th Floor, Block A, Damansara Intan, No. 1
Jln. SS 20/27, 47400 Petaling Jaya, Selangor
MALAYSIA
Tel: +603 71182580; Fax: +603 71182582
Email: rchong@alltech.com

84. Chong Chiaw Jun
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

85. Choy Foon Seng
DVM 3, Faculty of Veterinary Medicine,
Universiti Putra Malaysia, 43400 UPM Serdang,
Selangor, MALAYSIA

86. Christelle Uzice
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
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87. Chua Chee Heng
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

88. Chua Kok Hiang
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

89. Chua Pei Lin
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

90. Chuluunbat, Damdinsuren (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
MONGOLIA

91. Cisse, Maimouna N’Diaye (Dr.)
Institut Senegalais de Recherches Agricoles, LNERV
B.P 2057, Dakar, SENEGAL
Tel: +221 653 5334; Fax: +221 832 21 18
Email: maicisse@refer.sn

92. Coetzer, JAW (Prof. Dr.)
Department of Veterinary Diseases
Faculty of Veterinary Sciences, Private Bag X04
Onderstepoort 0110, SOUTH AFRICA
Tel: +27 12 529 8269; Fax: +27 12 529 8312
Email: koos.coetzer@up.ac.za

93. Cornelissen, WCA Albert (Prof. Dr.)
P.O. Box 8063, Utrecht NL3508TD
THE NETHERLANDS
Tel: +3130 2535934; Fax: +3130 2537727
Email: A.W.C.A.CORNELISSEN@VET.UU.NL

94. Cris Greenwell
SYDNEY

95. CTN Fatimah Iskandar (Assoc. Prof. Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8258; Fax: +603 8948 6317
Email: fatimah@vet.upm.edu.my

96. Dahlia Harun (Ms.)
Veterinary Research Institute, 59,
Jalan Sultan Azlan Shah, 31400 Ipoh, Perak
MALAYSIA
Tel: +605 5457166; Fax: +605 5463368
Email: dahlia@jphvri.po.my

97. Davies Belayong Bandak (Mr.)
186, Lorong 2, Jalan Arang, 93250 Kuching, Sarawak
MALAYSIA
Tel: 016 8657234 (mobile); Email: Davies@email.com

98. De Carvalho, Rui Daniel (Dr.)
P.O. Box 408, Dili
TIMOR LESTE

99. Dedik Joko Prihantono, Spt (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
INDONESIA

100. Dennis Lim Chang Wai (Mr.)
9, Jalan USJ 5/2D, 47610 Subang Jaya, Selangor
MALAYSIA
Tel: 012 2181032
Email: dennislim_athensi@yahoo.com

101. Deshmukh, Vivek Vasant (Dr.)
Department of Veterinary Microbiology
College of Veterinary & Animal Sciences
Maharashtra Animal and Fishery Sciences University
Parbhani-431 402, INDIA
Tel: +02452 222819; Fax: +02452 226188
Email: vivek_deshmukh@indiatimes.com

102. Devan a/l Sivanesan
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

103. Dilshod, Rahmanov (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
UZBEKISTHAN

104. Djabborov Shuhrat (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
UZBEKISTHAN

105. Dunn, Stephen Elliot (Dr.)
Ministry of Agriculture, Forestry and Fisheries
P.O. Box 408, Dili, TIMOR LESTE
Tel: +670 7233008; Fax: +670 3313148
Email: sdunn49@yahoo.com.au

106. Dyah Gandasari (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
INDONESIA

107. Edelsten, Martyn (Dr.)
University of Edinburgh, Centre for Tropical Veterinary
Medicine, Easter Bush, Roslin, Midlothian, EH 25 9RG
UNITED KINGDOM
Tel: +44 131 6506271; Fax: +44 131 4453903
Email: Martyn.Edelsten@ed.ac.uk

108. Edwards, John (Prof. Dr.)
School of Veterinary and Biomedical Sciences
Division of Health Sciences, Murdoch University
Murdoch, Western Australia 6150
AUSTRALIA
Tel: +61(0)8 9360 2636; Fax: +61 (0)8 9310 7390
Email: edwards@seafmd.org
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109. Edwin J. Bosi (Dr.)
P.O. Box 39, 89507 Penampang, Sabah
MALAYSIA
Tel: 016 8216140 (mobile); Fax: +6088 385989
Email: ejbosi@pc.jaring.my

110. Elizabeth Tee
MALAYSIA

111. Emilia Aini Kamaruzzaman (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
MALAYSIA

112. Enamul Haque (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
BANGLADESH

113. Enaua, Martin (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
PAPUA NEW GUINEA

114. Eo, Seong-Kug (Prof. Dr.)
Department of Microbiology
College of Veterinary Medicine
Chonbuk National University, 561-956 Jeonju
SOUTH KOREA
Tel: +82 63 290 3882; Fax: +82 63 290 3980
Email: vetvirus@chonbuk.ac.kr

115. Erdenetuya, Sandui (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
MONGOLIA

116. Ernie Zuraida Ali (Ms.)
Histopathology Lab., Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8252; Fax: +603 8948 6317
Email: cempaka_pelangi@yahoo.com

117. Ezdihar Eltayeb Ibrahim Ahmed (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
SUDAN

118. Fadilah Ahmad (Ms.)
No. 21, Blok 4, Jalan Rajawali 6/6, Seksyen 6
40000 Shah Alam, Selangor, MALAYSIA
Tel: 019 2023922 (mobile)
Email: fadilah_ahmad2002@yahoo.com

119. Faizah Hanim Md Saeid (Dr.)
Makmal Veterinar Kaw. Bukit Tengah, P.O.B. 63
14007 Bukit Mertajam, Pulau Pinang, MALAYSIA
Tel: +604 507 2540; Fax: +604 507 5796
Email: faizhms@hotmail.com

120. Falmer-Hansen, Jorgen (Prof. Dr.)
Dept. of Large Animal Sciences, Dyrlagevej 88
Fredericksberg 1870, DENMARK
Tel: +45 35282829; Fax: +45 352838
Email: jfn@rlin.rul.dr

121. Fatimah Othman (Dr.)
Pejabat Kesihatan Muar, Jalan Othman, 8400 Muar
Johor, MALAYSIA
Tel: +606 952 2326; Fax: +606 951 6533
Email: pkdmu@tm.net.my

122. Fauziah Hj. Embong (Datin Paduka Dr.)
Jabatan Perkhidmatan Haiwan Negeri Johor
Jalan Kebun Teh, 80350 Johor Bahru, Johor
MALAYSIA
Tel: +607 2282852; Fax: +607 2232599
Email: pengarah@jphjohor.gov.my

123. Fauziah Tukiran (Dr.)
Malaysian Vaccines and Pharmaceuticals Sdn.Bhd.
Block Grana, UKM-MTDC, Smart Technology Centre
43600 Bangi Selangor, MALAYSIA
Tel: +603 8922 3508; Fax: +603 8922 3503
Email: fauziahtukiran@yahoo.com.my

124. Fernandez, Jr. Tomas Jorge (Dr.)
College of Veterinary Medicine, Leyte State University
Bayabay Leyte, 6521-A, PHILIPPINES
Tel: +053 563 7071
Email: tjfernandez0243@yahoo.com

125. Fong Chee Wee
DVM 3, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

125. Francis Palikat (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
MALAYSIA

126. Francis Wong King Wee
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

127. Fuziah Muhayat (Dr.)
Department of Veterinary Services Malaysia
8 & 9th Floor, Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

128. Fuzina Nor Hussein (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
MALAYSIA

129. Gan Yee Haw
DVM 3, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

130. Gayathri Thevi a/p Selvarajah (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
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131. Ghadakchi, Hadi Famil (Dr.)
Razi Vaccine & Serum Research Institiute
P.O Box 91735-174, Mashhad, Khorasan, IRAN
Tel: +98 511 8784372; Fax: +98 511 8420430
Email: famil493@yahoo.com

132. Gholam, Ali Hamzah
IRAN

133. Goh Yong Meng (Dr.)
Department of Veterinary Pathology & Microbiology
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8338; Fax: +603 8948 6317
Email: ymgoh@vet.upm.edu.my

134. Gough, Richard Edward (Dr.)
Avian Virology, Veterinary Laboratories Agency
Weybridge KT 15 3NB, Surrey, UNITED KINGDOM
Tel: +44 1932357349; Fax: +44 1932 357856
Email: r.e.gough@vla.defra.gsi.gov.uk

135. Gowri a/p V. Satkuna Singham (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

136. Gulam Rusul Rahmat Ali (Prof. Dr.)
School of Graduate Studies, Universiti Putra Malaysia
43400 UPM Serdang, Selangor, MALAYSIA
Tel: +603 8946 4205/4206; Fax: +603 8946 4233
Email: gulam@fsb.upm.edu.my

137. Gulam Shah Fazal Din (Dr.)
Department of Veterinary Services Malaysia
8 & 9th Floor, Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

138. Gunalan a/l Shanmugam (Mr.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

139. Gurish, Ibtisam (Dr.)
Ministry of Science & Technology
Veterinary Research Lab., Khartoum, SUDAN

140. Gurmeet Kaur Dhaliwal (Assoc. Prof. Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8260; Fax: +603 8948 6317
Email: gdhaliwal@vet.upm.edu.my

141. Gusmao, Domingos (Dr.)
Ministry of Agriculture, Forestry and Fisheries
P.O. Box 408, Dili, TIMOR LESTE
Tel: +670 7247592; Fax: +670 3325121
Email: sdunn49@yahoo.com.au

142. Haas Md Yatim (Dr.)
MVP Sdn.Bhd. Blok Grana, UKM-MTDC
Smart Tech Centre, 43600 Bangi, MALAYSIA
Tel: +603 8922 3508; Fax: +603 8922 3503
Email: drhaas@mtdc.com.my

143. Habibulo, Hamdamov (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
UZBEKISTHAN

144. Hafandi Ahmad (Mr.)
Department of Veterinary Pathology and Microbiology
Studies, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8251; Fax: +603 8948 6317
Email: hafandi@vet.upm.edu.my

145. Hairul Aini Hamzah (Ms.)
Biologics Lab., Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

146. Harisah Munip (Dr.)
Department of Veterinary Services Malaysia
8 & 9th Floor, Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

147. Harun Ongah (Dr.)
Estet Pekebun Kecil Sdn. Bhd., 332A-10A, Tingkat 10
Plaza Ampang City, Jalan Ampang
50450 Kuala Lumpur, MALAYSIA
Tel: +603 42569688; Fax: +603 42578791
Email: espek@espek.com.my

148. Hasliza Abu Hassim (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

149. Hassan Mohd. Daud (Assoc. Prof. Dr.)
Department of Veterinary Clinical Studies
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8286; Fax: +603 8948 6317
Email: hassan@vet.upm.edu.my

150. Hassuzana Khalil (Dr.)
Veterinary Research Institute, 59
Jalan Sultan Azlan Shah, 31400 Ipoh, Perak
MALAYSIA
Tel: +605 545 7166; Fax: +605 546 3368
Email: suzana@jphvri.po.my

151. Hawari Hussein (Dato’ Dr.)
Department of Veterinary Services Malaysia
8 & 9th Floor, Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092
Email: hawari@jph.gov.my
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152. Hazalina Zulkifli (Ms.)
Biologic Lab, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: 012 6378461 (mobile)
Email: iena_kifli@yahoo.com

153. Heloo, John Worla Kwasi (Mr.)
Heifer Project Internationa, Accra, GHANA
Tel: +233 244 322831; Fax: +233 21 516872
Email: jhel@ghana.com

154. Hii Ding Ong (Dr.)
Lot 188, Jalan 241, Seksyen 51A, 46100 Petaling Jaya
Selangor, MALAYSIA
Tel: +603 7873 7355; Fax: +603 7873 9209
Email: merial.malaysia@merial.com

155. Hii Sze Fui
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

156. Hoo Choon Howe
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

157. Hossain, Mokhtar (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
BANGLADESH

158. Husnina Ibrahim (Dr.)
MALAYSIA

159. Idris Kadir (Dr.)
Jabatan Perkhidmatan Haiwan Negeri Kelantan
Kubang Kerian, 16150 Kota Bharu, Kelantan
MALAYSIA
Tel: +609 765 2545/2811; Fax: +609 765 1178

160 Inirah Che Ishak (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

161. Intan Shameha Abdul Razak (Dr.)
No. 18, Jalan Indah 1/3, Universiti Indah
43300 Seri Kembangan, Selangor, MALAYSIA
Tel: +603 8946 8308; Fax: +603 8948 6317
Email: intan@vet.upm.edu.my

162. Irinda Toh Beng Lin (Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 86563528; Fax: +603 8948 6317
Email: toh@vet.upm.edu.my

163. Ismail Mokhtar (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
MALAYSIA

164. Ismail Ali (Dr.)
Pejabat Pengarah Kesihatan Negeri Melaka, Tingkat 6
Wisma Persekutuan, Jalan Hang Tuah, 75300 Melaka
MALAYSIA
Tel: +606 282 8346; Fax: +606 283 9233
Email: mlka109@moh.gov.my

165. Jabbari, Ahmad Reza (Dr.)
Razi Vaccine Research Institute, Karaj, IRAN
Tel: +98 261 4570038; Fax: +98 261 4552191
Email: ahmadjb@yahoo.com

166. Jacinto De, Araujo (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
TIMOR LESTE

167. Jacklyn Ng Wei Sze (Ms.)
1971, Jalan 18/41, Taman Sri Serdang,
43300 Seri Kembangan, Selangor, MALAYSIA
Tel: 012 3023198; Email: ngjacklyn@gmail.com

168. Jalila Abu (Dr.)
Department of Veterinary Clinical Studies
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8340; Fax: +603 8948 6722
Email: jalila@vet.upm.edu.my

169. Jamal Abdul Nasir Mohamad Hassan
Veterinary Research Institute, 59
Jalan Sultan Azlan Shah, 31400 Ipoh, Perak
MALAYSIA
Tel: +605 5457166; Fax: +605 5463358
Email: jamal@jphvri.po.my

170. Jamaliah Senawi (Dr.)
Makmal Veterinar Kawasan Kuantan
Jalan Sri kemunting 2, 25100 Kuantan, Pahang
MALAYSIA
Tel: +609 513 2277; Fax: +609 513 4959
Email: jamaliah.senawi@yahoo.com

171. Jamtsho, Tashi (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
BHUTAN

172. Jesse a/l Ariasamy (Mr.)
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

173. Jessica Lee Tung Moi (Dr.)
3.06, Level 3, Wisma Akademi, Lot 4A, Jalan 19/1
46300 Petaling Jaya, Selangor, MALAYSIA
Tel: +603 7957 4440; Fax: +603 7954 4702
Email: jessica.lee@ceva.com
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174. Jessie Wong Yii Ling (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

175. Jimmy Kwang (Prof. Dr.)
Principal Investigator, Animal Health Biotechnology
Temasek Life Sciences Laboratory, 1 Research Link
National University of Singapore, 117604
SINGAPORE
Tel: +65 6 872 7472; Fax: +656 6 872 7007
Email: kwang@tll.org.sg

176. Joanne Soo Hwei Chieh (Ms.)
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

177. Junsuke Shirai (Dr.)
Veterinary Research Institute, 59
Jalan Sultan Azlan Shah, 31400 Ipoh, Perak
MALAYSIA
Tel: +605 5477466; Fax: +605 5477466
Email: shirai@jphvri.po.my

178. Kalthum Hashim (Assoc. Prof. Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8324; Fax: +603 8948 6317
Email: kalthum@vet.upm.edu.my

179. Kam Kok Yen
DVM 3, Faculty of Veterinary Medicine,
Universiti Putra Malaysia, 43400 UPM Serdang,
Selangor, MALAYSIA

180. Kamaliah Ghazali (Dr.)
Department of Veterinary Services Malaysia
8 & 9th Floor, Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

181. Kamaruddin Md. Isa (Dr.)
Department of Veterinary Services Malaysia
8 & 9th Floor, Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

182. Kamarulrizal Mat Isa (Mr.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

183. Kartini Ahmad (Ms.)
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

184. Kasmawati Alias (Dr.)
Lay Hong Berhad, No. 39 & 41, Jalan Lima
Kawasan 16, Taman Intan 41300 Klang, Selangor
MALAYSIA
Tel: +603 3341 9301; Fax: +603 3343 8839
Email: kasma@layhong.com.my

185. Kazi, Md. Ashraful Alam (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
BANGLADESH

186. Kea, Pha (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
CAMBODIA

187. Kee Chee Suang
MALAYSIA

188. Kee E-Sing
DVM 3, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

189. Khadak Singh Bisht (Dr.)
Room 20-B-2, 18/14 Jalan Seri Serdang
43300 Seri Kembangan, Selangor
MALAYSIA
Tel: 012 9032490 (mobile)
Email: bistahtd@yahoo.com

190. Khairil Azman Zainal Ariffin
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

191. Khalafalla, Abdelmelik Ibrahim (Dr.)
Department Microbiological
Faculty of Veterinary Medicine, U Khartoum
Khartoum North, SUDAN
Tel: +249 19 12999750; Fax: +249 85 340381
Email: aikhalafalla@hotmail.com

192. Khalfan Al-Farsi (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
OMAN

193. Khalid Al Yahyaee (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
OMAN

194. Khanage (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
AFGHANISTAN

195. Khatijah Yusof (Prof. Dr.)
Dept. of Biochemistry and Microbiology
Universiti Putra Malaysia, 43400 UPM Serdang
MALAYSIA
Tel: +603 8946 6692; Fax: +603 8943 0913
Email: khatijah@fsas.upm.edu.my
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196. Khor Chin Lee (Dr.)
Gold Coin Feedmills (M) Sdn. Bhd., Jalan Parang
Pelabuhan Utara, Pelabuhan Kelang, Selangor
MALAYSIA
Tel: +603 31767849; Fax: +603 31766842
Email: cl.khor@gcfmpk.goldcoin.ws

197. Khy, You Kheng (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
CAMBODIA

198. Kianizadeh, Mahdi (Dr.)
P.O. Box 91735-174, Mashhad-Iran, Khorasan, IRAN
Tel: 017 6965637; Email: kiian@imamreza.net

199. Koh Kim Sing (Dr.)
Dindings Broiler Breeder Farm Sdn. Bhd.
Jalan David Sung, Batu Undan, 32200 Lumut, Perak
MALAYSIA
Tel: +605 691 2218; Fax: +605 691 7533
Email: kohkmsg@tm.net.my

200. Kong Lih Ling (Ms.)
Biologics Lab., Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Email: lihlingkong@yahoo.com

201. Kojouri, Gholam Ali (Dr.)
Department of Clinical Sciences
School of Veterinary Medicine, Shahrekord University
Shahrekord, IRAN
Tel: +0098 91311601814; Fax: +0098 3814424426
Email: drgholam_alikojouri@yahoo.com

202. Kok Hang Seng (Dr.)
MALAYSIA

203. Kok Pas Chu (Dr.)
34, Jalan Ragum 15/17, 40000 Shah Alam, Selangor
MALAYSIA
Tel: +603 55198998; Fax: +603 55199922
Email: sunzenah@yahoo.com

204. Komala Thiruvanackan (Ms.)
Veterinary Research Institute, 59
Jalan Sultan Azlan Shah, 31400 Ipoh, Perak
MALAYSIA
Tel: +605 5457166; Email: komala@jphvri.po.my

205. Kooi Eng Teong (Dr.)
Ayamas Food Corporation Sdn.Bhd., Lot PT20153
Jalan Pelabuhan Utara, 42000 Pelabuhan Kelang
Selangor, MALAYSIA
Tel: +603 3167 0836; Fax: +603 3166 3700
Email: kooi@ayamasfood.com

206. Kow Yin Foong (Ms.)
Lay Hong Berhad, No. 39 & 41, Jalan Lima
Kawasan 16, Taman Intan 41300 Klang, Selangor
MALAYSIA
Tel: +603 3341 9301; Fax: +603 3343 8839
Email: kasma@layhong.com.my

207. Kristine Lim Cheng Im (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

208. Kuan Ping Yin
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

209. Kuit, A.Norodin (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
PHILIPPINES

210. Kwok Fan Suen
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

211. Kyaw Zin (Dr.)
Livestock Breeding and Veterinary Department
Ministry of Livestock and Fisheries, Insein, Yangon
MYANMAR

212. Kyule, Moses Nzau (Dr.)
Freie Universität Berlin, Luisenstr. 56, 10117 Berlin
GERMANY
Tel: +49 30 20936115; Fax: +49 30 20936349
Email: kyule@city.vetmed.fu-berlin.de

213. Latiffah Hassan (Dr.)
Department of Veterinary Pathology & Microbiology
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8275; Fax: +603 8948 6317
Email: latiffah@vet.upm.edu.my

214. Le Hong Phong (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
VIETNAM

215. Lee Chan Ling
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

216. Lee Ee Liang
DVM 3, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

E_UPM_43924_conf.vet.1 12/5/2005, 10:38 AM476



477

217. Lee Hock Hee
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

218. Lee June Lyn Celine
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

219. Lee Kim Lin (Dr.)
Fijiliam Enterprise Sdn. Bhd., 100, T.A.S.T.
Jalan Sg. Ujung, 70200 Seremban, Negeri Sembilan
MALAYSIA
Tel: +606 763 6666; Fax: +606 763 3036
Email: fijil@po.jaring.my

220. Lee Seen Yin
DVM 3, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

221. Lestari, Wiji (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
INDONESIA

222. Lim Chen Wey
DVM 3, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

223. Lim Yoke Sin (Dr.)
Department of Veterinary Services Malaysia
8 & 9th Floor, Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

224. Ling Hui Gin
DVM 3, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

225. Liong Kah Heng (Dr.)
K-7-7, Perdana Puri Apartment, Jalan Puri
52100 Kepong, Kuala Lumpur, MALAYSIA
Tel: 012 7085489 (mobile); Fax: +603 6272 4880
Email: khliong2002@yahoo.com

226. Loh Hooi Meng
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

227. Loh Pui Lynn
DVM 3, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

228. Loh Teik Kee (Dr.)
57, Jalan SS 21/24, Damansara Utama
47400 Petaling Jaya, Selangor, MALAYSIA
Tel: +603 77285968; Fax: +603 77285968

229. Loh Wei Hoong (Dr.)
Gold Coin Feedmills (M) Sdn. Bhd., Jalan Parang
Pelabuhan Utara, Pelabuhan Kelang, Selangor
MALAYSIA
Tel: +603 31766803; Fax: +603 31766842
Email: wh.loh@gcfmpk.goldcoin.ws

230. Loka Setia (Drh.)
Malaysian Technical Cooperation Programme (MTCP)
INDONESIA

231. Lokman Rejali (Dr.)
Blok B, 3rd Floor, Bahagian Kawalan Mutu Makanan
Jln Cenderasari, Kementerian Kesihatan Malaysia
MALAYSIA
Tel: +603 2694 6601; Fax: +603 2694 6517

232. Loo Pei See
DVM 3, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

233. Loqman Mohamad Yusof (Dr.)
Department of Veterinary Clinical Studies
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8325; Fax: +603 8948 6722
Email: loqman@vet.upm.edu.my

234. Lum Foong Yan
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

235. Luqman Ul Hakim Rahmat
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

236. M. Murugaiyah (Dr.)
1262, Jalan Rasah, 70300 Seremban, Negeri Sembilan
MALAYSIA
Tel: 012 6133425 (mobile); Fax: +603 8948 5053
Email: mmuru@mardi.my

237. Mad. Nasir Shamsuddin (Prof. Dr.)
School of Graduate Studies, Universiti Putra Malaysia
43400 UPM Serdang, Selangor, MALAYSIA
Tel: +603 8946 4203/4204; Fax: +603 8946 4232
Email: nasir@econ.upm.edu.my

238. Madder, Maxime (Dr.)
Prince Leopold Institute of Tropical Medicine
Department of Animal Health, Nationalestraat 155
BELGIUM
Tel: +32 3 247 6397; Fax: +32 3 247 6268
Email: mmadder@itg.be
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239. Mahani Abdul Hamid (Dr.)
Veterinary Research Institute, 59
Jalan Sultan Azlan Shah, 31400 Ipoh, Perak
MALAYSIA
Tel: +605 5457166; Fax: +605 5463368
Email: mahani@jphvri.po.my

240. Mahendran a/l E. Rasiah (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
MALAYSIA

241. Mahmuddov, Kamoljon (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
TAJIKISTAN

242. Malin, Hor (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
CAMBODIA

243. Manal Adlan Mohamed Ali (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
SUDAN

244. Maraga, Dinah (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
PAPUA NEW GUINEA

245. Marcelo Paniaga (Dr.)
Ceva Animal Health Asia Pacific, 3.06
Level 3m Wisma Academy, Lot 4A Jln 19/1
46300 Petaling Jaya, MALAYSIA
Tel: +603 7957 4440; Fax: +603 7954 4702

246. Mary Grace Anthony
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

247. Marzura Md. Rodzi
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

248. Maswati Mat Amin (Dr.)
Makmal Veterinar Kawasan, Persiaran Barat,
46630 Petaling Jaya, Selangor, MALAYSIA
Tel: +603 79572963; Fax: +603 79574421
Email: maswati@jph.gov.my

249. Mata, Belmira (Ms.)
Maputo, MOZAMBIQUE
Tel: +475170/1; Fax: +475172
Email: bvmata@hotmail.com

250. Matta Abdul Rahman (Dato’ Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor
Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092
Email: matta@jph.gov.my

251. Maureen Anak Jarau (Ms.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8277
Email: maureen_jarau@yahoo.co.uk

252. McKenzie, Andrew Ian (Dr.)
New Zealand Food Safety Authority, 68 Jervois Quay
PO Box 2835, Wellington, NEW ZEALAND
Tel: +64 4 4632502; Fax: +64 4 4632501
Email: andrew.mckenzie@nzfsa.govt.nz

253. Md Sabri Mohd Yusoff
Department of Veterinary Pathology & Microbiology
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8252; Fax: +603 8948 6317
Email: sabri@vet.upm.edu.my

254. Meslin F-X (Dr.)
World Health Organisation Headquarters
Coordinator for Strategy Development and Monitoring
of Zoonoses, Foodborne Diseases and Kinetoplastidae
(ZFK) Department Control, Prevention and Eradication
(CPE), Communicable Disease Cluster (CDS) Avenue
Appia 20, 1211 Geneva 27, SWITZERLAND
Tel: +4122 7912575; Fax: + 4122 7914893
Email: meslinf@who.int

255. Michael Lee (Dr.)
Merial Asia Pte.Ltd., Lot 18 B, Jalan 241, Seksyen 514,
46100 Petaling Jaya, Selangor, MALAYSIA
Tel: 012 3310055 (mobile); Fax: +603 7873 9209
Email: Michael.lee@merial.com

256. Mimi Armiladiana (Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8262; Fax: +603 8948 6317
Email: mimi@vet.upm.edu.my

257. Missohou, Ayao (Prof. Dr.)
Service de Zootechnie-Alimentation, Ecole Inter-Etats
des Sciences et Médecine Vétérinaires. BP 5077
Dakar, SENEGAL
Tel: +0022 186 51022; Fax: +0022 189 54283
Email: missohou@refer.sn

258. Mohamad Razli Abdul Razak (Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor
Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

259. Mohamed, Abdel Hafeez Yagoub (Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: 012 6825273; Email: hafeezya@hotmail.com
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260. Mohamed, Nawal Abdalla (Dr.)
Ministry of Animal Resources, P.O.B. 293
Khartoum 1111, SUDAN
Tel: +249 83 420890; Fax: +249 83 475996
Email: nawal_abdalla@yahoo.com

261. Mohammadi, Gholamreza (Dr.)
School of Veterinary Medicine
Ferdowsi University of  Mashhad
91775-1793 Mashhad, IRAN
Tel: +98 511 6620127; Fax: +98 511 6620166
Email: gmohamad@ferdowsi.um.ac.ir

262. Mohd Azam Khan Goriman Khan (Dr.)
Department of Veterinary Clinical Studies
Faculty of Veterinary Medicine,
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8283; Fax: +603 8948 6722
Email: azam@vet.upm.edu.my

263. Mohd Azmi Mohd Lila (Prof. Dr.)
Laboratory of Immunotherapeutic and Vaccine
Institute of BioScience, Universiti Putra Malaysia

43400 UPM Serdang, Selangor, MALAYSIA
Tel: +603 89468090; Fax: +603 89423087
Email: azmi@vet.upm.edu.my

264. Mohd Faizul Shahril Md Razali (Mr.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

265. Mohd Hair Bejo (Assoc. Prof. Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8287; Fax: +603 8948 6317
Email: mdhair@vet.upm.edu.my

266. Mohd Hamdan Adnan (Prof. Dr.)
Federation of Malaysian Consumers Associations
(FOMCA), No. 1D-1, Bangunan SKPPK, Jalan SS9A/17
47300 Petaling Jaya, Selangor, MALAYSIA

267. Mohd Hezmee Mohd Noor
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

268. Mohd Nordin Mohd Nor (Dato’ Dr.)
24, Jalan SS 5D/4, Kelana Jaya, Petaling Jaya,
Selangor, MALAYSIA
Tel: +603 7874 5849

269. Mohd Reza Mohamed Tarmizi (Mr.)
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

270. Mohd Salleh Salekan (Mr.)
Pejabat Kesihatan Muar, Jalan Othman, 8400 Muar
Johor, MALAYSIA
Tel: +606 952 2326; Fax: +606 951 6533
Email: pkdmu@tm.net.my

271. Mohd Shafarin Shamsuddin (Dr.)
Histopathology Lab., Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 89468252; Fax: +603 8948 6317
Email: shashafshah@yahoo.com

272. Mohd Shah Abdul Majid (Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8293; Fax: +603 8948 6317
Email: mdshah@vet.upm.edu.my

273. Mohd Shaharizan Mohd Sham (Mr.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

274. Mohd Shariff Mohd Din (Prof. Dato’ Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8288; Fax: +603 8948 6317
Email: shariff@vet.upm.edu.my

275. Mohd Zairi Hj Serlan (Dr.)
Department of Veterinary Services, Bukit Tengah
14000 Bukit Mertajam, Penang, MALAYSIA
Tel: +604 508 4363; Fax: +604 508 4366
Email: zairi@penang.gov.my

276. Mohd Zamri Saad (Prof. Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8282; Fax: +603 8948 6317
Email: zamri@vet.upm.edu.my

277. Mohd Zulkifli Mustafa (Mr.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

278. Mohd. Effendy Abd. Wahid (Assoc. Prof. Dr.)
Student Affair Division (HEP), University College of
Science and Technology Malaysia, KUSTEM
21030 Kuala Terengganu, Terengganu, MALAYSIA
Tel: +609 6683246; Fax: +609 6692191
Email: effendy@kustem.edu.my

279. Moktir Singh (Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor
Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092
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280. Mostert, El-Marie (Dr.)
Department of Telematic, Learning and Education
Innovation, University of Pretoria, Pretoria 0001
REPUBLIC OF SOUTH AFRICA
Email: emostert@postino.up.ac.za

281. Muhammad Fairuz Jamaluddin (Mr.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

282. Muhammad Safaruddin Md. Dawam (Dr.)
Jabatan Perkhidmatan Haiwan Negeri Selangor, Lot 2
Jalan Utas 5/7, 40630 Shah Alam, Selangor
MALAYSIA
Tel: +603 5510 3900; Fax: +603 5510 3903
Email: jphsel@po.jaring.my

283. Muhmad Kamarulzaman Muhmad Sarif (Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor
Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

284. Mukaratirwa, Samson (Dr.)
Faculty of Veterinary Science, P.O. Box MP 167
Mt. Pleasant, Harare, ZIMBABWE
Tel: +263 4 303289; Fax: +263 4 333683
Email: smukarati@vet.uz.ac.zw

285. Mustafa Hj Abd. Jalil (Dato’ Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor
Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

286. Mutasim Sidig Adlan (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
SUDAN

287. Mwami, James (Dr.)
Busoga Trust, P.O. Box 232, Luwero 256, UGANDA
Tel: +077 483264; Fax: +041 610212
Email: jamesmwami@yahoo.co.uk

288. N. Krishnan (Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor
Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

289. N. Sivabalan (Dr.)
Klinik Haiwan Subang Jaya, no. 19, Jalan SS 15/4E
47500 Subang Jaya, Selangor, MALAYSIA
Tel: +603 56332459; Fax: +603 56332459
Email: sivabln@tm.net.my

290. Nadia Mohamed Ahmed (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
SUDAN

291. Nadzariah Cheng Abdullah (Assoc. Prof. Dr.)
Department of Veterinary Clinical Studies
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: 012 6949815 (mobile); Fax: +603 8948 6722
Email: ncheng@vet.upm.edu.my

292. Nadzri Salim (Dr.)
Department of Veterinary Clinical Studies
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8264; Fax: +603 8948 6722
Email: nadzri@vet.upm.edu.my

293. Nasip Eli (Dr.)
Jabatan Perkhidmatan Haiwan dan Perusahaan Ternak
Aras 3, Blok B, Wisma Pertanian Sabah
Off Jln. Maktab Gaya, Beg Berkunci 2051
88999 Kota Kinabalu, Sabah, MALAYSIA
Tel: +6088 287401; Fax: +6088 238418

294. Nensy Maruana Hutagaol (Drh.)
Malaysian Technical Cooperation Programme (MTCP)
INDONESIA

295. Ng Chew Kee (Dr.)
MALAYSIA

296. Ng Say Chin
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

297. Nguven, Nang Hien (Mr.)
171 Phan Ngoc Hien, Ward 6, Camau City, Camau
VIETNAM
Tel: +84 780 838396; Fax: +84 780 830062
Email: nafiqaved@mopi.gov.vn

298. Nguyen, Hung Chi (Mr.)
10 Nguyen Cong Hoan, Ba Dinh, Ha Noi, VIETNAM
Tel: +844 8310983; Fax: +844 8317221
Email: nafiqaved@mopi.gov.vn

299. Nizam Nordin (Dr.)
Ayamas Food Corporation Bhd., Lot P.T. 20153
Pelabuhan Utara, 42000 Pelabuhan Klang, Selangor
MALAYSIA
Tel: +603 3167 3262; Fax: +603 3167 3262

300. Njue, Sophycate Wanjiru (Dr.)
Kabete Veterinary Research Laboratories, P.O. Kabete
Nairobi 00625 Kangemi, KENYA
Tel: +254 733 817475; Fax: +254 020 631273
Email: sophycate@yahoo.com

301. Noor Asyikin Abu (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
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302. Noorsuhaila Samsi (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

303. Nor Afandy Hamid (Dr.)
Jabatan Sains Perikanan & Akuakultur
Fakulti Agroteknologi & Sains Makanan, KUSTEM
Mengabang Telipot, 21030 Kuala Terengganu
Terengganu, MALAYSIA
Tel: +609 6683464; Fax: +609 6683434
Email: norafandy@kustem.edu.my

304. Nor Aidah Abdul Rahim (Dr.)
Jabatan Perkhidmatan Haiwan Negeri Selangor, Lot 2
Jalan Utas 5/7, 40630 Shah Alam, Selangor
MALAYSIA
Tel: +603 5510 3900; Fax: +603 5510 3903
Email: jphsel@po.jaring.my

305. Nor Faizah Abdul Hamid (Dr.)
Makmal Veterinar Kawasan Persiaran Barat
Petaling Jaya, Selangor, MALAYSIA
Tel: +603 79555052; Fax: +603 79574421
Email: faizah@jph.gov.my

306. Noraini Ab. Rahman (Dr.)
Jabatan Perkhidmatan Haiwan Negeri Selangor, Lot 2
Jalan Utas 16/7, 40630 Shah Alam, Selangor
MALAYSIA
Tel: +603 55103900; Fax: +603 55103903
Email: jphsel@po.jaring.my

307. Noraniza Mohd Adzahan (Dr.)
Department of Veterinary Cinical Studies
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8646 8262; Fax: +603 8948 6317
Email: noraniza@vet.upm.edu.my

308. Norazha Tukimin (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
MALAYSIA

309. Norhana Ayob (Dr.)
Makmal Veterinar Kaw. Bukit Tengah, POB 63,
14007 Bukit Mertajam, Pulau Pinang, MALAYSIA
Tel: +604 507 2540; Fax: +604 507 5796
Email: norhana@jph.gov.my

310. Norhariani Mohd Nor (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

311. Norhayati Shaari (Dr.)
Bahagian Latihan dan Kerjaya, Jabatan Pengurusan
Sumber Manusia, Tingkat 21, Bangunan Dewan
Bandaraya, Jalan Raja Laut, 50350 Kuala Lumpur
MALAYSIA
Tel: +603 26179291; Fax: +603 26949422

312. Norina Lokman (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
MALAYSIA

313. Norlena Albert C.J. (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
MALAYSIA

314. Norlizan Md Noor (Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor
Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

315. Norsatinah Suffian @ Choy Kwai (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

316. Nurizan Ahmad (Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor
Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

317. Nurul Huda Abd Kadir @ Abdul Rahman (Ms.)
124, Jalan Panglima Raja, Gong Serapat
16800 Pasir Puteh, Kelantan, MALAYSIA
Tel: +609 7862598; Email: huda78@yahoo.com

318. Obwolo, Mark James (Prof. Dr.)
IDEXX Laboratories, Grange House, Sandbeck Way
Wetherby, LS 22 6AE, UNITED KINGDOM
Tel: +019 37 544000; Fax: +019 37 544001
Email: mark-obwolo@idexx.com

319. Oliver M. Alantas (Mr.)
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

320. Oliveria, Venancio (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
TIMOR LESTE

321. Ong Bee Lee (Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor,
Wisma Chase Perdana, Off Jalan Semantan,
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

322. Ong Sheau Mei Pamela (Ms.)
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

323. Ooi Choo Huck (Dr.)
Sarawak Health Department
Tun Abang Haji Openg Road, 93590 Kuching Sarawak
MALAYSIA
Tel: +6082 256566; Fax: +6082 234571
Email: ooi.choo.huck@health.gov.my
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324. Otto, B.A.
Malaysian Technical Cooperation Programme (MTCP)
UGANDA

325. P. Loganathan (Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor
Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

326. Paling, Robert (Dr.)
Faculty of Veterinary Medicine, P.O. Box 80. 163
Utrecht, NL3508TD1, THE NETHERLANDS
Tel: +3130 2532116; Fax: +3130 2531815
Email: r.w.paling@vet.uu.nl

327. Peiris, J.S. Malik (Dr.)
Department of Microbiology
The University of Hong Kong, Faculty of Medicine
University Pathology Building, Queen Mary Hospital
Hong Kong SAR, Hong Kong, CHINA
Tel: +852 2855 4888; Fax: +852 2855 1241
Email: malik@hkucc.hku.hk

328. Peng Boon Teck (Dr.)
Ayamas Food Corporation Bhd., Lot P.T. 20153
Pelabuhan Utara, 42000 Pelabuhan Klang, Selangor
MALAYSIA
Tel: +603 3167 3262; Fax: +603 3167 3262

329. Pham, Thu Minh (Ms.)
Nguyen Cong Hoan, Ba Dinh, Ha Noi, VIETNAM
Tel: +844 8310983; Fax: +844 8317221
Email: nafiqaved@mopi.gov.vn

330. Phillips, Clive Julian (Prof. Dr.)
School of Veterinary Science, University Queenland
Gotton 4343 Queenland , AUSTRALIA
Tel: +617 54 601158; Fax: +617 54 601444
Email: c.phillips@uq.edu.au

331. Phuntsho (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
BHUTAN

332. Pirnazarov Ziyadulla (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
UZBEKISTHAN

333. Polrianto, Dadang (Drh.)
Malaysian Technical Cooperation Programme (MTCP)
INDONESIA

334. Poo Vern Ying
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

335. Poonchai, A.
Malaysian Technical Cooperation Programme (MTCP)
THAILAND

336. Pourjafar, Mehrdad (Dr.)
University of Shahrekord, Charmahal & Bakhtiar
88186 ISLAMIC REPUBLIC OF IRAN
Tel: +98 381 4420368; Fax: +98 381 4424412
Email: dmp4m@yahoo.com

337. Prasanna Balan (Dr.)
Subang Jaya Medical Centre Sdn. Bhd., 1
Jalan SS 12/1A, 47500 Subang Jaya, Selangor
MALAYSIA
Tel: +603 5630 6048; Fax: +603 5630 6075

338. Premashtira, Sith (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
THAILAND

339. Quaza Nizamuddin Hassan Nizam (Dr.)
Jabatan Perkhidmatan Haiwan Jalan Datuk Kumbar
05300 Alor Star, Kedah, MALAYSIA
Tel: +604 7310533; Fax: +604 7344673
Email: quaza@jph.gov.my

340. Rafidah Othman (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
MALAYSIA

341. Rahmah Abd. Rahman (Dr.)
Malaysian Vaccines And Pharmaceuticals, Sdn.Bhd.
Block Grana, UKM-MTDC, Smart Technology Centre
43600 Bangi Selangor, MALAYSIA
Tel: +603 8922 3508; Fax: +603 8922 3503
Email: rahmah@mtdc.com.my

342. Rahmawan, Candra (Drh.)
Malaysian Technical Cooperation Programme (MTCP)
INDONESIA

343. Rajeswary a/p Sivapakiman (Dr.)
No. 15, Jalan Sejahtera 13, Taman Desa Skudai
81300 Skudai, Johor, MALAYSIA
Tel: 012 3009986 (mobile)
Email: rajes78@hotmail.com

344. Rasambainarivo, Jhon Henri (Prof. Dr.)
Lot II E 67 J, Ampandrianomby, Antananarivo
101 MADAGASCAR
Tel: +261 32 02 65173; Fax: +261 20 22 40821
Email: jrasamb@dts.mg

345. Rashid Ibrahim (Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8646 8326; Fax: +603 8948 6317
Email: rashid@vet.upm.edu.my

346. Rashidah Che Muda (Ms.)
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
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347. Rath, Visal Sea (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
CAMBODIA

348. Ratha, Pich Pitou (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
CAMBODIA

349. Ratina Yuswari (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
INDONESIA

350. Raymond Choo Pow Yoon (Dr.)
Rhone Ma Malaysia Sdn. Bhd., Lot 18B, Jalan 241
Seksyen 51A, 46100 Petaling Jaya, Selangor
MALAYSIA
Tel: +603 78737355; Fax: +603 78739209
Email: raymond.choo@merial.com

351. Razak AMZ (Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor
Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

352. Razak Majid (Dr.)
MALAYSIA

353. Rebecca Tan Cheng Ann (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

354. Rehana Abdullah Sani (Assoc. Prof. Dr.)
Department of Veterinary Pathology & Microbiology
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8646 8289; Fax: +603 8948 6317
Email: rehana@vet.upm.edu.my

355. Rihab Salah Eldin Mohamed Zein (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
SUDAN

356. Riska Desitania S. Si (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
INDONESIA

357. Rohaiza Yahaya (Dr.)
No. 31, Kampung Jasa, 31200 Chemor, Perak
MALAYSIA
Tel: +605 2011626; Email: aiza@jphvri.po.my

358. Rohaizan Mohd Anuar
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

359. Roshidah Ismail (Dr.)
Malaysian Vaccines and Pharmaceuticals, Sdn. Bhd.
Block Grana, UKM-MTDC, Smart Technology Centre
43600 Bangi Selangor, MALAYSIA
Tel: +603 8922 3508; Fax: +603 8922 3503
Email: drroshidah@mvp.com.my

360. Roslaini Hj Rusli (Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor
Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

361. Rosnah Jolihi/Idrus (Ms.)
Malaysian Technical Cooperation Programme (MTCP)
BRUNEI

362. Rosnina Hj Yusoff (Assoc. Prof. Dr.)
Department of Veterinary Clinical Studies
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8646 8328; Fax: +603 8948 6722
Email: rosnina@vet.upm.edu.my

363. Rozaini Mohd. Zohdi (Ms.)
76, Jalan 10/2B, Taman Desa Bakti Selayang Pandang
86100 Kuala Lumpur, MALAYSIA
Tel: 012 7593921 (mobile)
Email: kia_sofea@yahoo.com

364. Rozanah Asmah Abdul Samad (Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor
Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

365. Rozanaliza Radzi (Ms.)
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

366. S. Govindasamy a/l Subramaniam (Dr.)
Blok B, 3rd Floor, Bahagian Kawalan Mutu Makanan
Jln Cenderasari, Kementerian Kesihatan Malaysia
MALAYSIA
Tel: +603 2694 6601; Fax: +603 2694 6517

367. S. Vellayan (Dr.)
5, Staff Quarters, Zoo Negara Malaysia, Ulu Klang
68000 Ampang, Selangor, MALAYSIA
Tel: +603 4108 5530; Fax: +603 4108 5530

368. S.K.R. Amarasekera (Dr.)
Department of Animal Production, P.O. Box 13
Peradeniya 20400, SRI LANKA
Tel: +08 388195; Fax: +08 388619
Email: dgaphamara@sltnet.lk
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369. Saban, Benjie Belongan (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
PHILIPPINES

370. Sabariah Ismail (Dr.)
Jabatan Perkhidmatan Veterinar, Jalan Ayer Keroh
75450 Melaka, MALAYSIA
Tel: +606 232 5102/3; Fax: +606 232 7633
Email: pengarah@tm.net.my

371. Safarali, Nazarov (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
TAJISKISTAN

372. Sahidul Islam (Dr.)
Malaysian Technical Cooperation Programme (MTCP)
BANGLADESH

373. Saifullizam Abd Kadir (Dr.)
Institut Bioteknologi Haiwan Kebangsaan
Bukit Dinding, 27000 Jerantut, Pahang
MALAYSIA
Tel: +609 286 1554; Fax: +609 286 1553

374. Sairah Abd Karim (Dr.)
Hematology & Clinical Biochemistry Lab.
Faculty of Veterinary Medicine,
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: 019 6424276 (mobile)
Email: asairah@hotmail.com

375. Saleha Abdul Aziz (Assoc. Prof. Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8646 8281; Fax: +603 8948 6317
Email: saleha@vet.upm.edu.my

376. Salina Amad Bugis (Dr.)
No. 3, Blok 1, Flat Sri Serdang, 43300 Seri Kembangan,
Selangor, MALAYSIA
Tel: 016 8674349 (mobile)
Email: salina_alin4280@yahoo.com

377. Sansul Bahri Hj Ahmad (Dr.)
Jabatan Perkhidmatan Haiwan Negeri Johor
Jalan Kebun Teh, 80350 Johor Bahru, Johor
MALAYSIA
Tel: +607 2282852; Fax: +607 2232599

378. Sanyata (Drh.)
Malaysian Technical Cooperation Programme (MTCP)
INDONESIA

379. Sarenasulastri Ag Besar (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

380. Saw Po Po (Dr.)
Anatomy Lab., Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8301; Fax: +603 8948 6317
Email: spopo7@hotmail.com

381. Seyed Davood Hosseini (Dr.)
Biologic Lab., Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

382. Shaharul Akmar Talib (Dr.)
Jabatan Perkhidmatan Veterinar Pulau Pinang
Bukit Tengah 14000 Bukit Mertajam, Pulau Pinang
MALAYSIA
Tel: +604 5084368; Fax: +604 5084366
Email: shaharultalib@penang.gov.my

383. Shahidayani Safee (Dr.)
Department of Veterinary Pathology & Microbiology
Studies, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 89468292; Email: syahid80@hotmail.com

384. Shaik Mohd Amin S.M. Babjee (Assoc. Prof. Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8290; Fax: +603 8948 6317
Email: shaik@vet.upm.edu.my

385. Shalina Mohmad Hal Hajja (Dr.)
No. 2, Jalan Tilan 8/4, 46050 Petaling Jaya, Selangor
MALAYSIA
Tel: +603 79551524; Email: captainsha@hotmail.com

386. Shamizah Omar Hisham (Ms.)
DVM 4, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

387. Shams-Esfandabadi, Naser (Dr.)
Department of Clinical Studies, Faculty of Veterinary
Medicine, University of Shahrekord
88186-3-4141 Shahre-Korda, IRAN
Email: drn_shams@yahoo.com

388. Shamshad Begom Mohamed Shafie (Dr.)
Veterinary Research Institute, 59,
Jalan Sultan Azlan Shah, 31400 Ipoh, Perak
MALAYSIA
Tel: +605 5457166 (Ext. 503); Fax: +605 5463368
Email: shafie@jphvri.po.my

389. Shanthi Ganabadi (Assoc. Prof. Dr.)
Department of Veterinary Pathology & Microbiology
Faculty of Veterinary Medicine, Universiti Putra
Malaysia, 43400 UPM Serdang, Selangor, MALAYSIA
Tel: +603 8946 8302; Fax: +603 8948 6317
Email: shanthi@vet.upm.edu.my
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390. Sharifah Salmah Syed Hussain (Dr.)
Department of Veterinary Clinical Studies
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8261; Fax: +603 8948 6317
Email: sharifah@vet.upm.edu.my

391. Sharifah Syed Hassan (Dr.)
Veterinary Research Institute, 59
Jalan Sultan Azlan Shah, 31400 Ipoh, Perak
MALAYSIA
Tel: +605 5457166; Fax: +605 5463368
Email: sharifas@jphuri.po.my

392. Shariffuddin Masurni (Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor
Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

393. Sharma, Mahesh Chandra (Dr.)
National Fellow Laboratory, Division of Medicine
Indian Veterinary Research Institute, Izatnagar
243122 Bareilly, INDIA
Tel: +0091 581 2586102; Fax: +0091 581 2303284
Email: mcsharma@ivri.up.nic.in

394. Sharon Sharmila a/p Mahalingam (Ms.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

395. Sheikh Adra Bux Abdul Latif Bux (Mr.)
DVM 5, Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA

396. Sheikh Omar Abdul Rahman (Prof. Dato’ Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8314; Fax: +603 8948 6317
Email: sheikh@vet.upm.edu.my

397. Shirazi, Abolfazi (Dr.)
Department of Clinical Sciences
Faculty of Veterinary Medicine
Shahre-Kord University, Shahre-Kord
88186/34141 Shahre-Kord, IRAN
Tel: +0098 381 4424427; Fax: +0098 381 4424427
Email: shiraziabbas@yahoo.com

398. Shri Kanth (Dr.)
Selangor Turf Club, Jalan Sungai Besi
57100 Kuala Lumpur, MALAYSIA
Tel: +603 9058 3888 (ext. 579); Fax: +603 9057 3893
Email: shri_kanth@hotmail.com

399. Shukri Abdullah (Dr.)
Department of Veterinary Services Malaysia, 8 & 9th Floor
Wisma Chase Perdana, Off Jalan Semantan
Bukit Damansara, 50630 Kuala Lumpur, MALAYSIA
Tel: +603 20940077; Fax: +603 20940092

400. Silomba, Sundie Eliab (Mr.)
Malaysian Technical Cooperation Programme (MTCP)
ZAMBIA

401. Sirivaidyapong, Sudson (Assoc. Prof. Dr.)
Faculty of Veterinary Science
Chulalongkorn University, Henri Dunant Road
Pathmwan 10330 Bangkok, THAILAND
Tel: +662 2189652; Fax: +662 2520738
Email: sudson@chula.com

402. Sit Mei Lin
Bacteriology Lab., Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8292; Fax: +603 8948 6317
Email: mlsit@yahoo.com

403. Siti Khairani Bejo (Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8278; Fax: +603 8948 6317
Email: khairani@vet.upm.edu.my

404. Siti Nor Che Yahya (Dr.)
Faculty of Veterinary Medicine
Universiti Putra Malaysia, 43400 UPM Serdang
Selangor, MALAYSIA
Tel: +603 8946 8319; Fax: +603 8948 6317
Email: sitinor@vet.upm.edu.my

405. Siti Norbainun Othman (Ms.)
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OIE see Office International des Epizooties
Oil-emulsion  424-425
Online
   education  35
   learning  37-38
Oocytes  350
Orang Utans  378-380
Organic acids  340-241, 392-393
Osteomyelitis  168
Ostriches  305-306
Ovaries  350-351

Pakistan  154
Parameters  327-329
Pasteurella multocida  263-264
PCR  224-226, 240-241, 255-258, 268-269, 390-391, 422-423, 426-

427, 432-434
Peer assessment  51-52
Penang  429, 431
Peritonitis  354-355
Pet owner  185-186, 310-313
Pets  310-311
Peyer’s patches  336-337, 384-385
Philippines  152, 252

Photographic trapping technique  181-182
Phylogenetic analysis  258
Pigeons  308
Pigs  193, 238, 252, 276-277, 392-393
Polymerase chain reaction see PCR
Polyphenolics extract  342
Polyunsaturated fatty acids  177-178
Population
   characteristics  181
   density  181
Porcine circovirus  238-239
Postweaning multisystemic wasting syndrome  238-239
Potomac horse fever  368
Poultry  76-78, 83-86, 137, 141-143, 147, 154-156, 216, 234, 237,

247-248, 255, 352, 419-421, 452
   feed  244-245
Powdered  344-345
Preventive measures  154, 156
Problem-based learning  46-48
Production systems  83-84
Progesterone  334-335
Prokaryotic system  366-367
Prostaglandin  307
Pseudorabies virus  295-296, 370
Psteurella multocida  273
Public health  9-10, 149-150, 451

Quality assurance  61- 64

Rainbow trout  390-391
Rats  346-347, 358, 381
Rectal temperature  221-222
Relationships  310
Renal toxicity  358
Reproduction  49-50, 121
Reproductive performance  307, 314-315
Restriction endonuclease analysis  230-231
Restriction fragment length polymorphism  232-233, 238
RFLP see Restriction fragment length polymorphism
Risk
   assessment  10-11, 101, 106-107
   management  9-11, 101
Rotavirus  270, 302-303
RT-PCR  236, 422-423
Ruminants  193
Rural  3
   development  73, 75
   poultry production  419-421

Salmonella  11-12, 330-331, 374-375
Sanitary and Phytosanitary Agreement  4-5, 9-10, 12, 16, 21
Schistosome species  192-193
Schistosomiasis japonica  252
Scientific presentations  194
Scrotal testes  395-396
Self-efficacy  312-313
Self-esteem  312-313
Seminiferous tubule  395-396
Senegal  85, 247
Sequence alignment  364-365
Sheep  395-396
Shellfish  201
Shock reaction  273-274
Singapore  152, 154
Skill enhancement  53
Skin
   graft  184
   health  177-178
Slashing  350-351

E_UPM_43924_conf.vet.1 12/5/2005, 10:38 AM505



506

Small intestine  336-337, 384-385
Small ruminants  266-267, 289
Small-scale dairy  88
Smallholder  76-79
Snails  192
Social behaviour  378- 380
Soft tissue injuries  165
Sorbitol-fermenting  376-377
South Africa  35, 39-40, 154
Southeast Asia  56, 102
Spotothrix schenkii  232-233
Sperm microinjection  318-319
SPS see Sanitary and Phytosanitary Agreement
Sri Lanka  216-218, 264
Staphylococcus aureus  342
Staphylococcus epidermidis  342-343
Strangles  268-269
Streptococcus equi subspecies equi  268-269
Sub-Saharan Africa  43-44, 73, 75
Sudan  302-303
Sumatran rhinoceros  187-188
Super mud loach  390-391
Surgery  286, 289-290
Surveillance  14-16
Swamp buffalo  49-50
Swiftlets  344-345
Swine influenza  276-277
Switzerland  150
SYBR Green 1  240-241

Tensile strength  338-339
Thailand  18, 49-50, 56, 58, 152-153-154, 312
Thermal stress  221
Tick-borne
   bacteria  426
   pathogens  426
Ticks  291-292
Timor-Leste  68-69
Tissue culture  302-303
Togo  96
Trading  447
Training  209, 441, 444, 452
Transhumance  435, 437
Trematode  368-369
Tropical
   countries  3
   diseases  209

   medicine  35-37
Trypanosomes  432-434
Trypanosomiasis  187-188, 283-284
Trypanotolerant  435
Tsetse flies  432-434
Tympany  281-282

Uganda  53, 91
UK  111, 149
Ultrastructural changes  203
United States  30, 111, 149-150

Vaccination  263-264, 270-271, 277, 371
Vaccine  199-200, 273, 295-296, 370, 424-425
Venezuela  221
Veterinary
   education  59, 61, 441-445
   public health  56-58
   services  441-442, 447
Veterinary services  5, 14-16, 27, 72, 96-  97
Vietnam  152-153
Viral
   disease  201
   proteins  234-235
Virulence  234-235
Vitamin B6  358

Water buffalo  252
Web-based  39, 444
WebCT  36
White rats  334
Wild ginseng  330-331, 372
World Organisation for Animal Health  10
World Trade Organisation  4-5, 9-10, 12, 16-17, 21, 442

Xylazine  322-323

Zero grazing  266
Zimbabwe  88, 305
Zoning  14-16, 102, 448
Zoonoses  149, 250, 252
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