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Dear Colleague.

As you can see thim the contents of this edition of the Newsletter, a good part of the
events which were oruanised since the last edition involved training ol participants in our
Coordinated Research Programmes - either through Workshops or Training Courses, and that
this year a particularly large amount ot training was conducted or is planned within the
Annual Production 1'nil at Seihersdorf. Judging by the applications received (e.g. over 120
applicants for an inter-regional course on LI.ISA and molecular methods tor animal disease-
diagnosis), there seems to be no end to the demand for the sort of training we are ottering
which is both short-term and very focused, and next year will not be much different. Looking
back over the years that I have been involved in these training activities, probably the main
thing that stands out is that whereas say 10 or even 5 years ago much ot this was devoted to
"techniques" l e g R1A. 11 ISA) and the theoretical principles behind them, nowadays our
training concentrates on how to use these methods intelligently within the framework ot'
animal reproduction or disease control monitoring I he Joint 1 AO IA1.A Division is also
spending a lot more time on teaching ol computer software programs lor the inputting and
analysis ot animal production and health data, and a number ot these programs were
developed within the Section with the help of consultants. There are a number of reasons for
these changes in our approach to training, lirslly. the decision to provide standardised "kits"
for measuring hormones and diagnosing various diseases means that training on how to do
particular tests can be easily standardised, and because these tests are made simple to conduct,
it becomes relatively easy for students to use them. Therefore (and secondly), more time is
available to do other things - in particular how to use the tests properly and how to reliably
store and analyse raw data in a computer (strangely enough these remain major gaps in the
know-how ot' many scientists from developing countries, despite having PhD and other
degrees from the developed world!). In any case. I hope that by encouraging our trainees to
think more about things like experimental designs, the analysis and interpretation of results,
and even the presentation of results, they will be better equipped to fulfill their responsibilities
to conduct research which is both scientifically sound and meaningful for their countries"
development.

In the previous edition of the Newsletter, a new Coordinated Research Programme was
advertised on foot-and-mouth disease diagnosis and control for Asia The response was such
that this programme is now essentially full. Now. a further new CRP is announced - this time
on animal reproduction. I he idea tor this Programme came from a Consultants Meeeting held
m Vienna in April and it represents a departure from our usual thrust in which RIA methods
are used to examine reproduction-nutrition interactions in livestock kept by smallholder
tanners Now. 1 hope we can encourage scientists working in university departments or
research institutes lo work alongside staff of artificial insemination services to examine where
the technical deficiencies lie in conducting AI in developing countries, and how they might
be resolved

On the stall front, two of our valued colleagues have left the Seibersdorf laboratory.
Both (rene van Rooi| and Irnst Nilsson were Associate Professional < Mfieers whose contracts
have come lo an end Ciene has moved lo a position within the Virology Branch of the
Institute ol Animal Health and Science at I.elystad. The Netherlands, while Hrnst has taken
up a position at the Department of Virology of the National Veterinary Institute. I :ppsala.
Sweden I heir expertise, dedication and sense of humour will be missed at Seibersdorf and



no doubt elsewhere, and 1 can only wish them all the very best in their new positions. At the
same time. 1 welcome the arrival ot'Dr. Cyro Meirelles who joined the reproduction nutrition
group in 1- ebruary on a 1 -year sabbatical from I ;niversidade de Sao Paulo. Piracicaba. Sao
Paulo. Brazil. Dr. Meirelles has a wealth of experience in the measurement of progesterone
by RIA in a number ot different species, including cayman and copybara! While at
Seibersdorl. he will continue his work on RIA. but in less exotic species.

With best wishes.

James D. Dargie
Head. Animal Production

and Health Section
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(B) PAST KVENTS

(1) 1st Research Coordination Meeting of FAO/IAHA Coordinated Research
Programme on "I'se of lmmunoassa\ Methods fur Improved Diagnosis of
Trvpanosomiasis and Monitoring Tsetse and Trvpano.somiasis Control
Programmes". Nairobi, Kenya, 7-11 February 1994

This meeting was held at the International Laboratory for Research on Animal
Diseases (II.RAD), and attended by 13 Research Contract and the 3 Research Agreement
holders in the programme. It was also attended by a representative of FAO's Animal Health
Service in Rome; by the Animal Health Officer based in l-'AO's Regional Office. Accra: and
by numerous staff of II. RAD. The RCM was officially opened by the Director of OAU IBAR
and other speakers at the Opening Ceremony included the FAO Representative in Kenya and
the Director General of II.RAD.

The principal objectives of the meeting were to assist Contract holders to develop
individual workplans for the coming 2 years and to ensure that the work carried out is related
to national tsetse and trypanosomiasis control programmes and that the methods used allow
for standardised collection and interpretation of results. The meeting was organised in a
number of sessions including: the use of diagnostic methods for monitoring the pre\alence
of try•panosome infections and the effectiveness of control programmes: ihe use of drugs and
insecticides in trypanosomiasis tsetse control, including the need for integrated approaches:
the epidemiology of tsetse trypanosomiasis. including sampling parameters appropriate for
effective monitoring and surveillance.

The RCM recognised the potential of immunoassay and molecular methods tor
improving the effectiveness of on-going national tsetse and trypanosomiasis control
programmes, and perhaps more importantly for the future, their potential for use in
conjunction with geographical information systems to determine areas suitable for
tsetse/trypanosomiasis control and land use development.

(2) FAO/IAEA7ARCAL Workshop on "Immunoassav and Related Techniques in
Nutrition and Livestock Reproduction Research in Latin America", Valdivia,
Chile. 7-11 March 1994

The Facultad de Ciencias Veterinarias. Universidad Austral de Chile. Valdivia. was the
venue for this workshop which was organized and implemented under the ARCAI. Ill
programme. It was held mainly for the Research Contract holders of the FAO'1 AH A
Coordinated Research Programme on "Development of Supplementation Strategies for Milk-
Producing Animals in Tropical and Subtropical Environments"; however, other Latin
American scientists also took part.

At the opening ceremony addresses were made by the Rector of the Universidad
Austral de Chile. Dr. Hrwin Haverbeck. the National Coordinator of ARCAI. III. Dr. Gustavo
Montes and the Scientific Secretary Mr. Mario Garcia. The Mayor of the city Mr. Gonzalo
I'spino/a. the Dean of the Faculty Dr. Marcelo Herve and Faculty members attended the
ceremony. The meeting yvas attended by 18 scientists (representing II Latin American
countries), eight of them being Research Contract holders. The invited lecturers were Prof.
Andrew Sykes (University of Lincoln. New Zealand). Dr. William Goodger (University of
Madison. USA) and Dr. David W'hitaker (University of Edinburgh. U.K.). The local
coordinator of the meeting as well as lecturer was Dr. Fernando Wittwer.



Current data collected under the Research Contract projects were revised, statistically
analyzed and discussed. Emphasis was given to the evaluation of selected nutritional
metabolites and .minerals as potential indicators of nutritional status of dairy and dual-purpose
cattle. Workshop participants were also introduced to standardized research methodology and
statistical analysis. The last day of the workshop was committed to the presentation of
progress reports by contract holders.

The database program developed for the CRP proved to work satisfactorily. Most of
the contractors have made satisfactory progress and completion of the surveys and the analysis
of the data before the Second Research Coordination Meeting are foreseen. In addition,
workshop participants outside the CRP programme got a clear understanding of possible uses
and abuses of metabolic profiles as an indicator of nutritional status of dairy and dual-purpose
cattle. The objectives of the workshop were largely achieved and a similar event is being
organized for counterparts in the Asian region.

The local arrangements including computer rooms were excellent. We would like to
thank Dr. Fernando Wittwer and his team for their splendid collaboration before and during
the meeting.

(3) FAQ/IAEA Consultants Meeting on "Progesterone Assay as a Tool for
Monitoring and Improving the Efficiency of Artificial Insemination Services for
Cattle". Vienna International Centre. Austria, 3-6 May 1994

The Joint FAO/IAEA Division held a Consultants Meeting to advise on the feasibility
of using nuclear technology for improving the quality and efficiency of ongoing artificial
insemination services in developing countries. It was agreed that a simple radioimmunoassay
laboratory for measuring progesterone concentration in milk and blood could provide
substantial benefits in evaluating the current performance of Al services and in identifying and
rectifying constraints that may limit their success. The meeting discussed the basic
requirements for participation in the programme as well as the experimental design and the
information to be obtained.

With respect to assay methods the consultants were of the opinion that the use of
enzyme-based techniques, whether laboratory-based or cow-side, were inappropriate at the
present time for application under the envisaged programme, due to their lack of consistency
and high cost. Details of sampling and assay procedures as well as guidelines for
interpretation of the results were also discussed.

This Newsletter contains an announcement (see Section D) of the new Co-ordinated
Research Programme formulated at this meeting. We are very grateful to the following
consultants who assisted in this task: Dr. A. S. Abeyratne (Sri Lanka), Prof. L-E. Edqvist
(Sweden), Dr. R. J. Esslemont (U.K.), Dr. P. Humblot (France), Dr. M. Thibier (France) and
Dr. L. Zarco (Mexico).

(4) FAO/IAEA Regional Training Workshop on "Use of immunoassay and related
techniques for studies on animal production in Africa". Debre Zcit. Ethiopia. 23
Mav-3 June 1994

This course was organized under the framework of the African Regional Co-operative
Agreement for Research, Development and Training related to Nuclear Science and
Technology (AFRA) and was held at the Faculty of Veterinary Medicine of the University of
Addis Ababa, Debre Zeit, Ethiopia.



The objective of the workshop was to train scientists from Al'RA Member Stales in
the use of radioimmunoassay and related techniques for studies on animal reproduction and
nutrition. It was attended by 12 participants from 10 Al'RA Member States. Algeria. Fgypt.
Ethiopia, Ghana. Kenya. Libya. Morocco. Nigeria. Sudan and Zaire. The lecturers were from
UK. Sweden and Nigeria. The workshop was opened bv the Dean of the 1-acuity of Veterinary
Medicine. The FAO was represented by Dr. V. Palya. FAO Consultant from the Vaccine
Production Centre (PANVAC), Debre Zeit. Formal lectures were given on the physiology of
reproduction, nutrition of ruminant livestock and radioimmunoassay for measuring the female
reproductive hormone progesterone. Practical aspects of the workshop consisted of collection
and processing of milk and blood samples from dairy cattle, radioimmunoassay for measuring
progesterone in milk and plasma and the introduction to a computer database for keeping farm
records and statistical analysis.

Local arrangements were handled by the Course Director and his organizing committee
from the Ethiopian Science and Technology Commission, Faculty of Veterinary Medicine.
University of Addis Ababa and the Institute of Agricultural Research. Holetta Station. Both
accommodation and training facilities were excellent and we thank the host institutes, the local
staff and the expatriate lecturers for their assistance in conducting this workshop.

(5) FAO/IAEA/ILRAD Training Course on Diagnostic Methods for Animal
Trypanosomiasis, ILRAD, Kenya, 16 May-10 June 1994

This course was designed for staff of institute^ participating in our Coordinated
Research Programme on animal trypanosomiasis and was made possible by funds generally
provided by the Government of the United Kingdom as well as by the host institute. The
course was attended by IAEA-sponsored scientific and technical staff from Cameroon. Cote
d'lvoire. Ethiopia, Ghana, Mali. Namibia. Senegal. Sudan. Tanzania (2). Uganda. Zambia and
Zimbabwe as well as by a number of staff of institutes not participating in the CRP who were
funded by ILRAD. The programme of the course included training on the use of
parasitological, serological and molecular methods for the diagnosis of trypanosomiasis in
livestock and the use of these methods for monitoring tsetse and trypanosomiasis control
programmes and for studying the epidemiology of trypancsomiasis. These methods included:
blood smears, the dark ground buffy coat technique, antigen and antibody detection by
ELISA. Computer software programs for epidemiological data and repair of essential
equipment used in disease diagnostic laboratories were also covered. From all the feedback
we have had from this course, it seems to have been highly successful and much appreciated.
For this, we must thank the staff at ILRAD (particularly Rob Eley. Rachel Masake. Pierre
Lessard) and the participants.

(6) 3rd Research Coordination Meeting of FAO/IAEA/SIDA Coordinated Research
Programme on "Immunoassav Methods for the Diagnosis and Epidemiology of
Animal Diseases in Latin America". INRA. Guadeloupe. 13-17 June 1994

This was held at the Institut National de la Recherche Agronomique. INRA,
Guadeloupe, France. Fifteen out of 19 invited Research Contract holders within the
programme attended the meeting along with five Agreement holders and one representative
from Sweden.

Following the presentation of the results achieved during the SIDA supported
programme, the Contract and Agreement holders met to discuss and improve the manuscripts
that will be edited and published by IAEA. All presentations were of high quality and the



audience actively participated in the discussions. A total of 20 papers were presented during
this meeting including those presented by the Agreement holders. Throughout the meeting
tremendous support was given by the staff of INRA and particularly by Dr. Emmanuel
Camus. The high level of efficiency of the local organization committee was in large part
responsible for the great success of this meeting.

The following general conclusions and recommendations were formulated
(summarized):

(a) Foot-and-mouth disease

The HMD antigen detection ELISA is a more sensitive test than complement fixation
for the primary diagnosis of HMD.

Reagents for the HLISA can be more easily standardized and stored than those for the
complement fixation test.

The FMD antibody detection ELISA (liquid-phase blocking F.LISA) correlates well
with the virus neutralization test.

The introduction of the antibody ELISA has been delayed because of difficulty in
reagent supply. However, the test has been successfully introduced into two of the
collaborating laboratories using live virus as antigen.

Following the successful introduction of ELISA for the diagnosis of FMD into the
laboratories collaborating in the FAO/IAEA programme, continued support should be
provided by the Agency to maintain the equipment and supply of reagents.

Regular courses should be organized for training and the introduction of new
developments in ELISA technology.

The ELISA and tissue culture isolation should be the standard tests for primary
diagnosis of FMD.

Reagents for the liquid-phase blocking ELISA for the detection of FMD virus
antibodies should be supplied when possible to all South American FMD laboratories.

The FMD virus antibody ELISA should be routinely used for surveillance,
import/export testing and for assessing protection in vaccinated populations. It can also
be used in combination with cattle challenge for measuring FMD vaccine potency.

The Agency should continue a programme of supporting the FMD laboratories in
South America by assisting witii the introduction of appropriate new technology for
the diagnosis and control of FMD.

(b) Babesiosis

The objective of the FAO/IAEA/SIDA Coordinated Research Programme (CRP) and
associated training activities was to introduce ELISA to Institutes of Latin America for the
diagnosis and epidemiology of babesiosis due to Babesia bovis. This objective was pursued
using the standardised FAO/IAEA kits and protocol, which Contract holders were to validate
for their respective countries and then use for epidemiology studies.



All Contract Holders attending the meeting demonstrated that the kits supplied b> the
I A() IALA had been successfully validated and adapted for their respective countries.
The sensitivity and specificity achieved showed that the HI.ISA was suitable for
cpidemiological surveys, and studies to determine the en/oolic stability or instability
where man> samples could be analysed in order to recommend practical means of
control. The surveys carried out by the Contract holders showed that the transmission
of B hovis varied not only from country to country but also from region to region in
most countries, depending on the geography, climate, breed of cattle and acaridde
treatment rate of Boophilus microplus. the vector of B. hovis.

Generally the results presented reflected the rate of infection expected due to the
influence of these factors. Furthermore the HL1SA for the diagnosis of B hovis was
an assay suitable for use in Latin America to carry out national surveys for the
diagnosis of babesiosis. The information thus generated can be used to assess the risk
of outbreaks of babesiosis and to recommend appropriate strategies to minimise this
risk.

Some Contract holders had difficulties in obtaining or selecting sample populations of
cattle that were truly representative of the whole population. This could be remedied
by improved training at the start of CRP's. The cut-off point for the negative animals
should be adapted to the individual conditions of every study and region.

The FAO/IAKA should continue to support these activities in Latin America by the
supply of reagents and technical support when appropriate.

Contract holders should continue to expand their banks of sera by sampling regions
of their countries where B. microplus is present. In addition to serum collection, each
serum should be identified according to the following criteria: age. sex. breed,
geography, climate, acaricide treatment. B hovis vaccination status.

Contract Holders should analyze their data considering these parameters to assess the
risk of babesiosis outbreaks and to recommend to national authorities appropriate
strategies for the control of babesiosis.

The FAO/1AEA should recognize the ELISA as the standard assay for the diagnosis
vf B. hovis and endeavour to establish it as the approved international assay.

Whilst H.LISA methodology is an appropriate diagnostic assay it is of limited value
unless the operator is able to apply it to epidemiology studies. This could best be
achieved at the first meeting of a CRP by forma! presentations by Agreement holders
that would follow an FA0/1AEA outline of essential concepts including:

antibody responses of animals for the respective diseases
• T.L1SA technology and its application to kits
• epidemiologies! and statistical principles underlying kit evaluation
• application of anticipated results to their populations.

Contract holders could then evaluate their proposals in the context of Agreement
holders presentations and modify these to suit the diagnostic problems of their target
populations.



(c) Brucellosis

The indirect KLISA kit for detection of antibody to Bruce/la abortus has been
established in several Latin American laboratories and validated in some laboratories
and partially validated in others.

In areas of extensive strain 19 vaccination, the indirect ELISA appears to be a useful
screening test while where no vaccination is done it may be used as a confirmatory
test. Cut-off values for each area require determination.

The Agency should continue to supply materials and expert advice to the laboratories
involved and to make arrangements with Governments to continue support of the
work.

The competitive ELISA should be validated using existing serum banks for its utility
as a screening and/or confirmatory test for brucellosis.

Regional courses to train further personnel and continuous education programs should
be encouraged and supported by the IAEA.

10



(C) STATUS OF EXISTING COORDINATED RESEARCH PROGRAMMES

(1) Immunoassay Methods for the Diagnosis and Epidemiology of Animat Diseases
in Latin America

This Programme was funded by SIDA until the RCM held in Guadeloupe from 13-17
June 1994. It will continue with fewer participants for a further two years to ensure
completion of the work initiated on brucellosis and foot-and-mouth disease.

(2) Development of Supplementation Strategies for Milk-producing Animals in
Tropical and sub-Tropical Environments through the Use of Nuclear and Related
Techniques

The Programme has 17 Research Contracts and 6 Agreements. A Workshop similar
to that held for the Latin American participants is being arranged in Manila for the Asian
participants and then it is intended to bring all participants together for the 2nd RCM in
Vienna in April 1995.

(3) Use of Immunoassay Methods for Improved Diagnosis of Trypanosomiasis and
Monitoring Tsetse and Trypanosomiasis Control Programmes in Africa

This Programme has 14 Research Contracts and 3 Research Agreements and no further
awards can be considered. The 2nd RCM is being planned for early 1995 at a venue still to
be decided.

(4) Development of Feed Supplementation Strategies for Improving the Productivity
of Dairy Cattle on Smallholder Farms in Africa

This programme has 14 Research Contracts and 5 Reesearch Agreements and no
further awards can be considered. The first RCM is scheduled to take place in Morogoro.
Tanzania, from 19-23 September 1994.

(5) Improving the Diagnosis and Control of Foot-and-Mouth Disease in South East
Asia Using ELISA-based Technologies

This programme was advertised in the previous edition of the Newsletter and as a
result of the technical evaluation of the proposals received 8 Research Contracts and 3
Agreements were awarded. It is anticipated that 2 - 3 more Research Contracts will be
awarded in the coming months. The first RCM of this programme is being planned for
Bangkok. Thailand, in February. 1995 in conjunction with the OIE Regional Commission
Meeting on Foot-and-Mouth Disease vaccines.

LIST OF PARTICIPANTS

Research Contracts Project Title

Dr. Blesilda Verin The establishment and use of ELISA-based
Philippine Animal Health Center technologies for the diagnosis, monitoring and
Bureau of Animal Industry investigation of foot-and-mouth disease.
Quezon City, Metro Manila,
THE PHILIPPINES
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Dr. Kumar Sil Bijon
Bangladesh Li\estock Research
Institute
Animal Health Division
Savar. Dhaka.
BANGLADESH

Use of ELISA techniques for FMD virus
identification and vaccine evaluation.

Dr. U. Van Duh
Foot-and- Mouth Division
Livestock Breeding and Veterinary Dept.
Insein, Yangon,
MYANMAR

FMD diagnosis typing and control.

Dr. L. Sims
Castle Peak Veterinary Laboratory
Agriculture and Fisheries Department
Kowloon.
HONG KONG

Introduction and use of EIJSA-based techno-
logies for the diagnosis and monitoring of foot-and
mouth disease.

Dr. Sommay Mekhagnomdara
Animal Disease Diagnostic Center
Ministry of Agriculture/Forestry
Vientiane,
LAOS

Introduction and use of ELlSA-based techno-
logies for the diagnosis and monitoring of foot-
and-mouth disease.

Dr. Siveth Son
National Veterinary Diagnostic
Laboratory
Department of Animal Health and
Production
Phnom Penh.
CAMBODIA

Introduction of ELISA techniques for the
diagnosis and epidemiology of foot-and-mouth
disease in Cambodia.

Dr. H. Nguyen Luong
Department of Animal Health
Regional Animal Health Centre
Phuong Mai, Dong Da,
Hanoi,
VIETNAM

Application of ELISA techniques for foot-and-
mouth disease.

Dr. Palanisamy Karuppanan
Regional Veterinary Laboratory
Virology Section
Kelantan,
MALAYSIA

Introduction and use of ELISA-based techno-
logies for the diagnosis and monitoring of
foot-and-mouth disease.
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Research Agreements

Dr. Alex Donaldson Improved diagnosis and control of foot-and-mouth
Pirbright Laboratories disease in South East Asia using ELISA-based
Institute for Animal Health technologies.
Pirbright. Woking. Surrey,
UNITED KINGDOM

Dr. L. Gleeson Improving the diagnosis of foot-and-mouth
Australian Animal Health Laboratory disease using ELISA-based technologies.
Geelong, VIC.
AUSTRALIA

Dr. R. Morris Diagnosis and control of foot-and-mouth
Department of Veterinary Clinical disease in Asia.
Sciences.
Massey University
Palmerston North,
NEW ZEALAND

13



(I)) NEW COORDINATED RESEARCH PROGRAMME

Around the end of this year, we intend to start a new CRP. the aims and scope of
which arc described below. Applications for Research Contracts or Agreements should be
.submitted to Ms. T. Benson-Wiltschegg. Contracts Administration Section, by mid-October
when the selection of participants will be made.

Title: FAO/1AEA Coordinated Research Programme on Improvement of Ruminant
Livestock Productivity in Developing Countries through the use of Progesterone
RIA to Increase Efficiency and Quality of Artificial Insemination Services

(1) Background

Artificial Insemination (Al) is the oldest, and is still the most widely used, of the
"biotechnologies" which are currently being applied for improvement of livestock production.
It is used in both developed and developing countries, particularly within the cattle industry,
for rapid genetic improvement. However, there are several socio-economic, organizational
and biological factors which affect the efficiency of this technique, reducing the success rate
and preventing it from being used by a larger proportion of farmers. If these constraints can
be overcome, not only would the current users of AI services benefit, but the technology
would also become more widely adopted.

Any attempt to improve the efficiency of Al has to be based on an understanding of
the most important causes for inefficiency. The traditional methods used for this rely on
accurate recording and analysis of reproductive events such as oestrus. services, pregnancies
and calvings. However, this does not allow an assessment of the importance of factors such
as efficiency and precision of oestrus detection by the farmers and incorrect timing of
insemination.

The hormone progesterone is produced by an active corpus luteum (CL) during certain
reproductive stages such as pregnancy or the luteal phase of the oestrous cycle. Thus, its
concentration in body fluids will vary according to the reproductive status of the animal. The
measurement of progesterone in milk or blood will permit the determination of the presence
or absence of a functional CL. When progesterone is measured in samples collected at
appropriate times in relation to AI, the results can be used, in conjunction with related
physiological data, to evaluate more precisely the causes for poor reproductive performance.
For example, it has been reported that in some herds showing poor fertility, 15-20 % of the
cows are inseminated when they have elevated progesterone levels indicative of a non-oestrous
state. Also, low progesterone concentrations 23 days post-insemination indicate that the cow
is not pregnant and, if not observed returning to oestrus, indicates poor oestrous detection.

The above considerations provide ample justification for the initiation of a Joint
FAO/IAEA Coordinated Research Programme (CRP) to study these aspects under conditions
prevailing in developing countries.

(2) Objectives and Scientific scope

2.1. Objectives

The main objective of the CRP is to improve the quality of AI services in developing
countries through the identification of causes of inefficiency and the implementation of

14



appropriate changes to rectify them. The programme will serve as a vehicle for instituting
better training and professional development of AI technicians, as well as for educating
farmers on the importance of oestrous detection and improved husbandry practices. These
objectives ma\ be achieved by:

improving the efficiency of oestrous detection, which will result ir. an increase
in the number of animals being inseminated.
improving the timing of insemination, which will result in increased conception
rates.
identifying anoestrous animals at time of expected breeding, which will allow
the adoption of appropriate remedial measures, and
identifying animals which return to oestrus after AI. in order to allow
appropriate measures to ensure pregnancy at subsequent service.

- 2 Scientific Scope

The programme will focus mainly on dairy and dual purpose cattle. However, beef
cattle, buffaloes and goats may also be considered. Target farms for the programme are
small-holder farms: however, other farm sizes may be considered if representative of the area.

Participants in the programme will initially conduct a survey to establish the current
status of fertility in herds subject to AI. Subsequently, they will focus their studies on one
or more of the above objectives. Since AI Centres may not have the necessary expertise in
research and data management or the laboratory facilities for hormone measurement,
collaboration between AI centres and research institutes or universities %vould be an essential
requirement. Applications will only be considered where such links are clearly indicated.

It is anticipated that the Chief Scientific Investigator (CSI) of each Research Contract
would be a scientist from either a university or government research institute. He or she
should have access to a collaborating organization which undertakes relatively large scale AI
on a routine basis (with over 10.000 Al'vear in the case of cattle, or 1.000 per year for goats).
These could be AI Centres or AI services operated by the relevant government ministry or
state institutes, farmer cooperatives or associations. Preference will be given to those having
access to on-going FAO supported projects and/or other bilateral projects on artificial
insemination of ruminant livestock. At least one of the additional scientific staff should be
a senior supervisory officer in the AI services of the collaborating institute. It is desirable that
as many staff members of the AI services as possible should be involved in the project in
order to ensure continuity and sustainability after the completion of the CRP.

The application for a contract should contain a thorough description of the
collaborating AI organization (see Annex).

2 3. Operational Aspects

It is envisaged that the programme will last 5 years, the first year of which will be
concerned with the collection and examination of baseline information aimed at identifying
the constraints to the AI services. The project envisages the monitoring of at least 400-500
first insemination animals by progesterone assays.

15



features which preferably should be included in the initial survey are described under
section 3 below. The applicant is requested to study this and formulate a research contract
proposal encompassing as many as possible of these features.

Based on the results obtained through the analysis of data collected during the first
year counterparts will be expected to plan and execute possible interventions. These may
include one or more of the following: improving efficiency of oestrous detection; more
accurate timing of Al; changing management and feeding practices; improving the quality and
handling of semen; improving the technique of AI technicians; and appropriate recording and
maintenance of data related to AI. Some of these activities may be implemented through
approaches such as training workshops for AI technicians, seminars and group discussions
involving farmers and farmer organisations. The interventions will be evaluated during and
after implementation in order to assess the success of the programme.

During the programme, three Research Coordination Meetings (RCMs) will be held,
to which all CSIs will be invited. The work plan of each participating institutc'AI centre,
including the specific experimental protocol and sampling regimes, will be discussed and
finalised during the first meeting held at the commencement of the programme. The results
of the field survey will be discussed and possible interventions formulated at the second
meeting. A final meeting will be held at the termination of the programme to present the
results and discuss recommendations for field application; the proceedings of this meeting will
be published by the FAO/IAEA.

Proposals for Research Contracts will be considered from institutes in developing
countries. These should be submitted on the prescribed forms, which are available from the
national authority responsible for atomic energy matters in each country, or directly from the
Animal Production and Health Section in Vienna. It is expected that funding amounting to
liS $ 5.000-10.000 per year may be available for each contract under this programme, and
that around 12 contracts may be awarded.

In addition, scientists with international expertise in the fields covered by this
programme will be considered for award of Research Agreements. They will participate in
the programme on a cost-free basis, but will be invited to the RCMs to assist Contract Holders
with their projects.

(3) Experimental design, sampling, laboratory methods and data analysis

3.1. Survey procedure

The initial survey should give a good indication of the state of the art of the AI
services provided and also about the fertility of the herds covered by the service. Animals
should be included in the study only when they receive or are presented for their first service,
and all reproductive events should be recorded until she is either found pregnant or is culled.
A meaningful survey ought to include at least 400 to 500 animals and it should preferably be
undertaken so that it gives a representative mixture of farms engaged in the AI sen ice.

The following information should be recorded for each farm entering the study; name
of farmer; size of the property and pasture area; major farm products; type of animal
production, management and feeding practices; number and type of ruminant livestock;
number of farm workers; description of oestrus detection system; availability of stud males;
milking, suckling and weaning practices; recording systems.
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The following should he recorded for each animal presented for insemination: animal
identification: breed: purpose (dairy, draught, meat, combinations): age: parity: last parturition
date: type of parturition (normal abnormal): body condition (1-5 score): body weight (by
weigh band). Other aspects which need recording are: name of technician; date and time
when oestrus was first observed; clinical signs seen by farmer: date and time of service; air
temperature; clinical signs detected by technician (including uterine tone and facility of
passage of AI pipette): site of deposition of semen: sire and semen batch. If the inseminator
decides not to serve the animal, the reason(s) should be recorded. Any medical treatments
or synchronization schemes, if used, should be described.

It is also desirable that, for each batch of semen used, the following are recorded:
source and type of semen; method of collection: sperm per dose: method of packaging and
storage: method of thawing: motility rate (before freezing and after thawing): if fresh, age of
semen (davs from collection to use).

3 2 Sample collection for progesterone measurements

The aims of assaying samples collected at different times are shown below:

a. Study of events and/or problems at time of AI or afterwards:

(i) Determination of the frequency of AIs done during the luteal phase: one
sample at day of service (day 0).

(ii) Determination of the frequency of AIs done during the luteal phase, and
incidence of post-AI anoestrus or embryonic mortality: one sample at day
of service and additional sample between 22-24 days later, if oestrus is not
observed.

(iii) Determination of frequency of AIs done during the luteal phase and
incidence of non-ovulation or CL dysfunction (short luteal phase): one
sample on day of AI and additional sample 10 days after service.

(iv) Determination of all of the above: three samples, at days 0. 10 and 22-24.

b. Study of ovarian activity in animals with anoestrous problems:

Two timed samplings after parturition to assess ovarian activity (10-12
days apart) at time of expected breeding (eg. in dairy cattle. 60 and 70
days post-partum).

All proposals should include at least regime a (i). Other regimes outlined above may
be included depending on needs and facilities. In the case of large ruminants, all inseminated
animals not returning to oestrus must be examined per rectum for diagnosis of pregnancy 50
to 70 days after AI. In small ruminants, parturition should be recorded. It is emphasised that
the main objective of this programme is not early diagnosis of non-pregnancy based on
progesterone measurement, but identification of causes for poor fertility.

Both milk and blood samples can be used, provided the same type of sample is used
throughout. Any type of milk sample (fore-milk, whole-milk, strippings) from a healthy
quarter can be used. The time of collection should be recorded. All sampling should be
undertaken by project staff and should not be entrusted to fanners. Blood and milk samples
should be processed in a uniform manner, guidelines for which will be provided.
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3 3 Laboratory assay methods to he used

Radioimmunoassay (RIA) kits based on a non-extraction solid-phase assay method
using '"^-labelled progesterone will be supplied for use under this programme, together with
appropriate standards and laboratory protocol. The minimum equipment required include a
single well gamma counter and a set of micropipettes. If the investigators have access to a
RIA laboratory, such facilities should be used. If not. basic laboratory requirements can be
supplied under the programme. The RIA laboratories will be supported by an External
(Quality Assurance service from the IAFA Laboratories. Seibersdorf. Austria.

The researchers must carefully follow quality control instructions given in the
progesterone RIA kit manual. It is strongly recommended that the researchers establish their
own guidelines for discrimination between progesterone values for presence or absence of a
functional CL. Details of such procedures as well as guidelines for interpretation of results
from progesterone assays will be supplied to participants.

3.4 Recording and analysis of data

A uniform set of data recording sheets will be developed for the collection of
information. All data collected should be entered into a suitable computer database and
analysed using an appropriate statistical application. These programs, together with training,
will be provided at the first RCM.

Participants will be expected to furnish timely and regular feed-back on the results
obtained to the AI organisation and to Al technicians, so that they derive immediate benefits
from the information.

(4) Extension and sustainability of interventions

Observations made in the project area may also be applicable to other areas in the
country, in which case the interventions should be repeated and the new areas investigated in
a similar manner. The government should have a strong commitment towards the
implementation of the results of the programme, if these were found to be appropriate and
beneficial to the farming community. If necessary, the government should even be in a
position to recommend the re-organization of the Al services, assist in the continuous follow-
up and provide incentives such as the award of certificates of merit to those responsible for
active participation and implementation of the programme.

The sustainability of the interventions will depend upon, among other factors, the
impact of the interventions on socio-economic aspects of the farming community,
effectiveness of the extension services, the practicality and acceptance of the interventions by
the target group, and the government's commitment to improving livestock productivity in the
country.

Annex: Information to be submitted with proposal

The following minimum information on the AI organization must be included in the
proposal, as an attachment to the prescribed form.
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1. Type of organization (Governmental, cooperative, etc)
2. N" of farms invohed in the Al Programme and average and range of animals per farm
.v N° of Al services per month or per year
4. N" of Al services per technician per month or per year
5. N" of Al technicians
6. N° of bulls kept, if any
7. Type and origin of semen used (imported/local; frozen/fresh, etc.)
8. Health status of bulls and semen evaluation procedure
9. Bull station management and feeding practices
10. Source of financial support for the Al centre
11. Any current ongoing bilateral support to the Al centre
12. Type of transport used by Al technicians
13. Area covered by the Al centre
14. System for recording and evaluation of Al activities (provide statistics if possible)
15. If available, describe facilities for running progesterone assay at the Al centre or at the

institution making the proposal.
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(E) DEVELOPMENTS AT THE ANIMAL PRODUCTION UNIT, SEIBERSDORF

(1) Disease Diagnosis

/. /. El.lSA Software Update

As indicated in the previous Newsletter, we have begun the first major revision of our
KL1SA software. Initially, we had planned a major upgrade and expansion of the original
GW Basic program written for us by Walter Kelly of Agriculture Canada. However, we
elected to switch to a D-base compatible format which is being written for us using "Clipper"
by Alexandre Anastassov of the Agency's Systems Development Section. The prototype
version is now complete and is undergoing evaluation by our laboratory staff and technical
officers. After revision and debugging over the summer, we hope to have our first version
ready for field testing in selected laboratories by this autumn. If all goes well, the final
version should be ready for distribution in early 1995.

The new software program will support all of our indirect and competitive ELISA's
for antibody detection (e.g. Rinderpest, Brucellosis, Babesiosis and Bovine Leukosis) as well
as the Trypanosomiasis antigen capture ELISA and the Foot and Mouth Disease liquid phase
blocking ELISA for antibody titration.

1.2. Brucellosis Indirect ELISA Field Trial

The FAO/IAEA/WHO/OIE field trial of the indirect ELISA for the detection of bovine
antibody to Brucella abortus is all but complete with only the results from one laboratory
still pending. A preliminary report on the results was presented to the OIE Standards
Commission in February, 1994. All data thus far received would indicate that the
combination of hot water/phenol-extracted, smooth lipopolysaccharide (SLPS) antigen and
horseradish peroxidase-conjugated mouse monoclonal anti-bovine IgGl was diagnostically
superior to the other ELISA combinations using sodium dodecyl sulphate-
precipitated/proteinase K-digested SLPS antigen or rabbit polyclonal anti-bovine IgG (H+L)
conjugate. The results further indicated that the indirect ELISA demonstrated an equivalent
or superior diagnostic sensitivity when compared to the Rose Bengal, Card, Buffered Plate
Antigen, Micro serum Agglutination or Complement fixation test. The results also indicated
that the diagnostic specificity of the indirect ELISA was slightly lower than the conventional
screening tests in the testing of vaccinated and non-vaccinated groups of cattle.

In the minutes of the February Meeting of the OIE Standards Commission, it was
stated that based on this preliminary report 'there was already sufficient data to indicate that
the ELISA was of similar sensitivity and specificity to the best of the present assays, and was
a candidate for designation as a prescribed test, at least for screening purposes'. The
Commission will make a final decision on whether to recommend the indirect ELISA as a
prescribed test for international trade purposes pending compilation of all data from the seven
participating laboratories.

1.5. Brucellosis Competitive ELISA Field Trial

Two monoclonal antibody-based competitive ELISA's for the differentiation of
flr«ce//a-infected from Brucella-vaccinated animals will be evaluated in a field trial to be
conducted in five selected Latin American laboratories over the next year. The competitive
ELISA's will be compared in terms of diagnostic performance to the current indirect ELISA

20



and the standard screening tests (i.e. the Rose Bengal and Buffered Plate Agglutination tests)
and the standard confirmatory test (i.e. the Complement Fixation test).

This field trial will be coordinated with Dr. Klaus Nielsen of the Animal Diseases
Research Institute (Nepean). Canada.

1.4. Trypanosomiasis Antigen Capture ELISA

Our cell culture laboratory is now in full operation producing monoclonal antibodies
for Trypanosomiasis antigen capture ELISAs. The first two batches of monoclonal antibody
to T hrucei. T. congolense and T. vivcix were produced last year and taken to Nairobi for
cross-referencing against antibodies produced from the original ILRAD clones. No
differences were observed and we are now in full production. As two of these clones are lgM
producers. II.RAD has agreed to attempt to switch the isotype to IgG. This should improve
the stability of these reagents in both enzyme-conjugated and unconjugated forms and allow
for lyophilization.

Several modifications have been made to the original ELISA format. These
modifications were incorporated to improve both diagnostic sensitivity and specificity. At this
moment the new ELISA format is awaiting field trial. We have also included internal quality
controls which should enhance our troubleshooting capabilities and reduce inter-laboratory
variability.

(2) Animal Production

2.1. •Self-coating ' RIA Kit for P4 in Milk

The development of this monoclonal antibody-based kit is almost complete. The
prototype version will be taken out to and used in selected counterpart laboratories in late
summer or early autumn. The objective of this exercise is to obtain a first hand evaluation
of reagent stability and kit performance under field conditions. Provided that everything goes
well, the new kit will be distributed by the end of the year. The new 'self-coating' kit will
have a presentation much like our ELISA kits. Counterparts will be supplied with lyophilized
biological reagents (monoclonal antibody, standards and controls), reconstitution diluent,
buffer salts, polystyrene tubes and a comprehensive manual. In most instances, it is hoped
that radio-labeled progesterone will be available from local suppliers. This will allow the
counterpart scientists a much greater degree of freedom in the planning and timing of their
own experiments.

•> •> External Quality Assurance Exercise

The latest external quality assurance (EQA) exercise is currently underway for both
the DPC progesterone RIA and the nutritional metabolite kits. We strongly urge our
counterparts to honour the deadline dates for the submission of test results.

2.3. Fellowship Training

Six recipients of IAEA fellowships have just completed a three month group training
programme at the Seibersdorf laboratory in ELISA techniques for animal disease diagnosis.
Our 1994 Seibersdorf alumni include: Ms. Benigna Perez-Ramos (Chile), Ms. Nevena
Nicolova (Bulgaria), Mr. Azzam Kurdi (Syria). Mr. Cyrille Nondo Nsapu (Zaire), Ms. Onon
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Zanaa (Mongolia) and Ms. Tuva Nasan (Mongolia). Ms. Perez will stay on as a Fellow for
an additional five months of advanced ELISA training and laboratory-related experience.

Mr. Karim Tounkara (Mali) will join the Seibersdorf group this month on a 12-month
fellowship. Mr. Tounkara will also receive advanced ELISA training and laboratory-related
experience.

22



(F) PUBLICATIONS

The following publications under the IAEA-TECDOC series are now available free-of-
charge by writing to us in the Section:

(1) "Recommended Procedures for the Disease and Serological Surveillance as Part
of the Global Rinderpest Eradication Programme (GREP)

That "global eradication of rinderpest is achievable in the foreseeable future" was a
statement issued at the end of an Expert Consultation convened by the Food and Agriculture
Organization of the United Nations (FAO) in October 1992. To meet this objective by the
year 2010, the establishment of a Global Rinderpest Eradication Programme (GREP) was
recommended. GREP now seeks to co-ordinate activities between the three current regional
rinderpest eradication campaigns: for Africa, the Pan African Rinderpest Campaign or PARC;
for West Asia, the West Asian Rinderpest Eradication Campaign or WAREC; and for South
Asia, the South Asian Rinderpest Eradication Campaign or SAREC.

One important activity of GREP is to recommend to the Office International des
Epizooties (OIE) Member Countries a zoosanitary approach for achieving rinderpest
eradication and for determining the effectiveness of this achievement. To this end, a
Consultants Meeting on Animal Disease Surveillance Systems was held in Vienna from 27
September to 1 October 1993 under the auspices of FAO and IAEA. This document represents
the conclusions of the meeting and attempts to outline in a practical manner, the various
factors to be taken into account and steps to be undertaken by a country in the process of
moving along a zoosanitary pathway culminating in a declaration of freedom from rinderpest
virus.

Contents

1. Introduction
2. Needs during each stage of the eradication process
3. Documentary evidence needed to support OIE declaration
4. Laboratory needs for GREP
5. Disease surveillance procedures
6. Investigation of a suspected outbreak of rinderpest
7. Disease information systems
8. Reporting forms
Appendix: Random Number Table
Annex: OIE Pathway
References

Contributors to drafting and review

Astudillo, V. Centra Panamericano de Febre Aftosa, Brazil
Domenech, J. EEC Rinderpest Adviser, Kenya
Geiger, R. Joint FAO/IAEA Division, International Atomic Energy Agency
Jeggo, M.H. Joint FAO/IAEA Division, International Atomic Energy Agency
Lefevre, P.C. Institute d'Elevage et de Medicine Veterinaire des Pays Tropicaux, France
Morris, R. Massey University, New Zealand
Pfeiffer, D. Massey University, New Zealand

23



Rweyemamu, M. Food and Agriculture Organization of the United Nations
Rossiter, P. Overseas Development Administration of the United Kingdom. Kenya
Taylor. W.P. EEC Rinderpest Adviser, India
Tyler, L. Pan Livestock Services Ltd, United Kingdom

(2) The Sero-monitoring of Rinderpest Throughout Africa: Phase II. Results for 1993

This is essentially the proceedings of a Research Coordination Meeting of the
FAO/IAEA/SIDA/OAU/IBAR/PARC Coordinated Research Programme and held in Cairo.
Egypt, 7-11 November 1993.

Contents

1. Introduction
M.H. Jeggo, R. Geiger

FAO/IAEA External Quality Assurance Programme. Results in 1993
M.H. Jeggo. R. Geiger, K. Tounkara. E.K. Ndungu

2. Country Reports

Egypt: Rinderpest surveillance in Egypt 1992/93
A.M. Ali Moussa, I. Karim

Ethiopia: Rinderpest disease and sero-survey in Ethiopia
A. Gopilo

Gambia: Rinderpest sero-surveillance in the Gambia
T.C. Bojang, D K. Willz, EM. Tour ay

Ghana: Sero-monitoring of bovine rinderpest antibodies in cattle in Ghana 1992/93
G. Opoku-Pare, M.M. Abbas, J.J. Odduye, G. Adjettey

Kenya: Sero-monitoring and sero-surveillance of rinderpest in Kenya 1992-93
E.K. Ndungu, P.B. Rossiter, F.K. Mburu, V. Ondedo

Nigeria: Sero-monitoring for rinderpest antibody in cattle in Nigeria
K.A. Majiyagbe, D.D. Shamaki, T.U. Obi, CD. Ezeokoli

Sudan: Sero-monitoring of rinderpest in the Sudan, 1993
MAG. Elamin, A.M. Hassan, A. Farah, N. Babiler

Tanzania: Rinderpest sero-monitoring in Tanzania
K. Loretu

Uganda: Sero-monitoring of rinderpest in Northern Uganda
E.K. Twinamasiko, M. Otim-Onapa, M. Kakaire-Nyende, T.N. Galiwango

Burkina Faso: Serosurveillance de la peste bovine au Burkina Faso: Campagne de
vaccination 1992-1993

M. Sidibie, J. Nyambre, F. Sore
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Cameroon: La sérosurveillance des anticorps antibovipestiques et/ou des anticorps antivirus
de la peste des petits ruminants au Cameroun

A. Xgangnou. X. Zovem. S. Abdoul Kadiri

Central African Republic: La sérosurveillance de la peste bovine en Republique
Centrafricaine

M. (iuillciunie Kondolas, A. Xgangnou

Tchad: La sérosurveillance serologique des anticorps anti virus bovipesliques chez les
bovins du Tchad

( '. Diguimhaye. B. Kehkiha, P. Bornarel

Côte d'Ivoire: La sérosurveillance de la peste bovine en Côte D'Ivoire
E. ( 'ouacy-Hymann

Mali: La sérosurveillance des anticorps antibovipestiques chez les bovins en Republique du
Mali. Resultats de la campagne 1992-1993

K. Tounkara, A. Traore, A.P Tmare, K. Samake. S. Sidibe. H.K. Troare, M.
Diallo, S. Maiga. B.M. Seek

Mauritania: Évaluation de la couverture immunitaire antibovipestique et influence de la
peste des petits ruminats sur la vaccination anti-peste bovine du cheptel Mauritanien

L. Guerre. E. Isselmou, B.C. Diallo

Niger: Rapport final de l'évaluation de l'immunité post-vaccinale antibovipestique après la
campagne de vaccination 1993

M. Is son fou

Senegal: La peste bovine au Sénégal: Bilan de deux années de sérosurveillance 1991-1992
./ Sarr. M. Diop

3. Special Papers

Collaborative study on the detection of antibodies against peste des petits ruminants virus
in cattle, sheep and goats and the possible implications to rinderpest control programmes

./. Anderson, J.A. Thevasagayam. Ci. Opoku-Pare, D. Shamaki

Diagnostic du RPV et PPRV par la technique PCR
£. Couacy-Hymann

La sero-surveillance des anticorps anti-virus de la peste des petits ruminants chez les petits
ruminants et dans la population bovine A faible taux d'anticorps anti-virus de la peste
bovine

A. Ngangnou, N. Zoyem, S. Abdoul Kadiri

4. Conclusions and Recommendations
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(G) FORTHCOMING EVENTS

(1) FAQ/IAEA Workshop on "Supplementation Strategies for Milk-producing
Animals in Asia", Manila. Philippines, 12-16 September 1994

This workshop is being organised under the framework of the CRP on "Development
of Supplementation Strategies for Milk-producing Animals in Tropical and Subtropical
Environments". It will be attended by the Asian scientists participating in this CRP. together
with four of the Agreement holders. The objectives are to provide (raining and assistance in
the organisation, computerised analysis and interpretation of the large volume of data being
collected by individual contract holders. It will also provide the opportunity for fine-tuning
of the study protocols, and for critical evaluation of results from laboratory and field studies.

(2) FAQ/IAEA Consultants Meeting on "Establishment of External Quality
Assurance Procedures for use with FAQ/IAEA ELISA kits" at the Vienna
International Centre. Austria, 12-16 September 1994

As part of the programme of support to scientists in developing countries, the Joint
FAO/IAEA Division has developed and distributed ELISA kits for detecting both the
causative agent and the immune response of animals to a number of the major diseases
affecting livestock. In many cases these kits are now being used as part of national and
international control and/or eradication programmes (eg. for rinderpest, trypanosomiasis, foot
and mouth disease) and are likely to form the basis for the countries establishing international
freedom from particular diseases (eg. rinderpest).

In 1991, an FAO/IAEA Consultants Meeting was convened to define and establish for
the ELISA, standards for internal quality control reagents and procedures and the expression
of results. The recommendations of that meeting are now included in all FAO/IAEA ELISA
kits and have been adopted by the OIE (Office International Des Epizooties) as the
internationally recognized standards for all ELISAs.

The primary function of the internal quality controls is to assure scientists using an
ELISA that the assay is giving the required level of sensitivity and specificity. Equally
important, however, is an assurance to all outside interested bodies (national veterinary
authorities, international organizations, donor organizations, OIE, trading partners) that the
results being provided by a laboratory can be relied on as being correct. The procedures for
ascertaining this assurance would form the basis of an external quality assurance (EQA)
programme. For the past three years, an EQA programme has been in operation for those
laboratories using the FAO/IAEA ELISA kits for rinderpest sero-monitoring in Africa. The
approach adopted has centered around the testing of 40 sera. However, in some countries
different approaches to EQA have been developed and implemented at the national level.

Objectives of the Meeting

To review the approach adopted for the external quality assurance of the FAO/IAEA
ELISA kit for rinderpest sero-monitoring.

To develop a series of procedures for the external quality assurance of all FAO/IAEA
ELISA kits covering both antigen and antibody detection.

To determine pass and fail levels using the above procedures and the actions to be
taken on failure.
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To consider the feasibility of a workable accreditation procedure for veterinary
laboratories.

To prepare a series of recommendations on external quality assurance procedures for
ELISA for submission to the OIE Standards Committee.

Consultants:

Dr. R. Jacobson (USA)
Dr. T. Spencer (Australia)
Dr. S. Edwards (UK)
Prof. H. Zeichhardt (Germany)

Also attending the meeting will be representatives from WHO, OIE and FAO, staff
of the Animal Production and Health Section, Joint FAO/IAEA Division and staff of
Animal Production Unit, FAO/IAEA Central Laboratory for ELISA and Molecular
Methods.

(3) First FAO/IAEA Research Coordination Meeting on "Development of Feed
Supplementation Strategies for Improving the Productivitv of Dairy Cattle on
Smallholder Farms in Africa". Sokoine University of Agriculture, Morogoro,
Tanzania, 19 - 23 September 1994

(4) Regional FAO/IAEA Training Course on Immunoassav. Epidemiology and Data
Analysis in Diagnostics of Animal Diseases. Servicio Nacional en Sanidad Animal
(SENACSA), Asuncion. Paraguay. 26 September - 7 October 1994

(5) FAO/IAEA Inter-regional Training Course on "The Use of Immunoassav and
Molecular Methods for Animal Disease Diagnosis and Control". FAO/IAEA
Central Laboratory for ELISA and Molecular Techniques in Animal Disease
Diagnosis, Seibersdorf. Austria. 24 October - 25 November 1994

Full details of this training course were contained in the previous Newsletter and the
closing date for applications for the course has now passed. We have already received over
120 applications and the final selection will be made soon.
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