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INTRODUCTION

Professors T. Adawy and Ali A, Moussa of the General Organization for
Veterinary Services, Ministry of Agriculture of the Government of Egypt, and
local eorganisers of the meeting, welcomed the participants (Annex I).

Dr T. Fujikura, Veterinary Public Health, Divisien of Communicable Diseases,
WHO, expressed his gratitude and appreciation for their excellent meeting
arrangements and opened the meeting on behalf of the Director-General of WHO.
He went on te explain the purpose and scope of the meeting, as follows:

- to review the world situation in animal tuberculosis (TB) and its
public health implications;

- to discuss resesrch activities and requirements of the institutions
participating in the WHO working group activities dealing with various
aspects of animal TB such as epidemiology, diagnesis, tuberculin production
and contyel, TB in wildlife, vaceine developments, as well as prevention and
contrel in animal TB with public health implicatious;

- te discuss international cooperation and related work plans for 1992-
1993,

Professor C.0. Theen was elected as Chairman, Professor Adawy as Vice-
Chairman, and Dr Haagsma served as Rapporteur.

1. GENERAL OVERVIEW OF THE WORLD SITUATION IN ANIMAL TUBERCULOSIS AND ITS
PUBLIC HEALTH IMPLICATIONS

1.1 WHO's agtivities against apimal tuberculosis

The Veterinary Publie Health unit (VPH) of WHO has been particularly
interested in the public health significance of Mygobacterium bovis infection
in man and animals as well as the safety of food of animal origin with regard
to contamination by M. bovis, In this connectien, WHO has been continuing
its efforts (1) in the worldwide surveillance of animal TR, jointly with the
FAO and OIE; and (2) research in epidemioclogy, standardization of diagnostic
methods and reagents, measures for prevention/control, including food hygiene
aspects, with special reference to intersectoral cooperation, as reflected in
several publications' 2 ? * ® (references at end of document).

The Pan American Health Orgaunization (PAHO/WHO), with the Pan American
Zoonoses Center (CEPANZO) also elaborated, in 1989, "Guidelines for the
Preparation of Plans for Programmes of Bovine Tuberculesiz Eradication and
Principles and Technical Criteria for the Conduct and Evaluation of Bovine
Tuberculosis Eradication Programmes”.®  PAHO/WHO has recently organized in
Washingten D,C. the VIIth Inter-American Meeting, at Ministerial Level, on
Animal Health, with priority discussions on a strategy and plan of action for
the eradication of bovine TB in the Americas, including fts public health
aspects, as data Indicate that approximately 7000 human cases annually are
caused by M. bovis infection derived from infected animals in Latin
Americs.’

In additien, since 1988, CEPANZO (which in November 1991 became the Pan
American Ingtitute for Food Protection and Zoonoses - INPPAZ), has also
publishad & series on "The Status of Bovine Tuberculesis in Latin America and

e
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the Caribbean®, and the latest edition® includes precise epidemiclogical
data on 33 countries in the Americas, together with information on new
diagnostic methods and the Institute's vesearch activities.

INPPAZ will continue to play an important role in research and services
such as the provision of reference materials, information support and the
training of technical personnel in respect to internatienal coeperation.

PAHO also convened a meeting recently in Mexlco on eradication of bovine TB
in the Americas based on the above developments.®

In the 1990 survey made by FAO, OIE and WHO, 19 out of 175 countries
(10.9%) reported enzootic TB or a high prevalence of the disease in cattle.
In 58 countries (33.1%) its occurrence was characterized as "low sporadic”.
In the above countries, control measzures have been taken by making bovine TB
a notifishle disease, expanding control programmes to the whole country, test
and slaughter, strict guarantine measures through prohibition of imported
animats from infected countries, restrictien of animal movement, precautions
at frontiers, and orher measures.

The VPH unit of WHO has organirzed and coordinates two working teams
comprising 22 experts from 16 countries around the world. Thelr subjects are
(1) epidemiology and public health aspects of animal TB, and (2) control and
research in animal TB. Information exchange amongst team members was
encouraged by a circular letter from VPH outlining possible further steps for
international cooperation, and the present group meeting was convened in
conjunction with the IUAT Conference on &nimal Tuberculosis in Africa and the
Middle East, Cairo, 2E-30 April 1992, The WHO working group is also
interested in collaborative studies on the medes of transmission of M. bavis:-

human to human, hunan to cattle, and feral animals to humans and/er cattle,
focusing on the public health significance of animal TB.  The newly-
developed gamma-interferom assay by a team in Australia for the diagnosis of
M. bovis infection in cattle is alsoc of direct interest for promotion of
collaborative research by the working groups.

1.2 Report by the WHO Reglonal Office for the Eastern Meditexranesn

In spite of the absence of reliable field surveys, slaughterhouse
records show a comparatively high prevalence of bevine TR leading to the
condemnation of notable gquantities of cattle meat. The disease is thus not
only of zoonotic impertance but also causes considerable economic lesses.

Animal TB appears more frequently in older animals because it is
chronie in character. Moreover, it is more prevalent among dairy than beef
cattle. In develpopad countries bovine TB has heen eradicated or 1s in an
advanced stage of contrel, while in much of the eastern Mediterranean reglom
the situation has not improved and in some cases prevalence of the disease is
inecreasing. Some of the major comstraints te development of effective bovine
TR eontrol programmes in the region can be Identified: scarcity of
veterinarians and related professional staff to plan and implement adequate
surveillance and control programmes, legislation is not always adequately
implemented, insufficient epidemiological information, sbsence of control
measures on imported food, and shortcomings of laboratory facilitiea.

The history of human TB in the eastern Mediterranean region during this
century shows a clear correlation between the decline of the problem and the
rate of socioceconomic development as well a=s the standard of health services.
The WHO Regional Office has expressed concern about the still relatively high
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prevalence of TB and stressed the need for effective approaches to its
control. Recent studies show that about 96% of the total regional populatien
lives in countries with an intermediate to high prevalence, the annual risk
of infection ranging from 0.5-3%. M, bovis infectien In children is rather
commoni, due to the habit of consuming unboiled milk which 1s invariably
contaminated., The disease still continues to be an lmpoevtant public health
preblem in the region in spite of advances in reliable diagnostic tests and
efficacious preventive and curative methods.

Although M. tuberculosis is the main cause of human TB, infection with
M. bovis can cause clinical and pathological lesions similar te thoge caused
by M. tuberculosis. The most prevalent forms caused by M. bovis are extra-
pulmonary (e.g. TR of bones and jelnts, cervical adenitis, ete.) and young
children represent the most affected age group especially in countyxies with &
high prevalence of bovine TB and where raw milk or raw milk products are
consumed. Speclal consideration should be given to particular features in
this region with regard te the transmission of TB from animals to man. It is
still A common social custom to keep cattle ¢lese to or even within the house
where a family is living. This situation may create opportunities for
transmlssion from animals te man, or the reverse, man te animals ceould also
ofouy,

Pulmonary as well as extra-pulmonary human TB of animal origin in the
region continue to be important problems of public as well as occupational
health (with regard to farmers and slaughterhouse workers), especially in
areas where prevalence of the infection in cattle is high. The inter-human
transmission of M. bovis is still a matter of controversy, however, since
oenly a few cases have been satisfactorily confirmed. Laboratory services for
TB contrel are not widely available so that many patlents are put on
chemotherapy without bacteriological confirmarien,

1.3 Repory of the Subcommittee on Animal Tubereculesiz of the Interuations].
Union Against Tubevculosis and Lung Diseases (TUAT)

The operatioenal purpose and scope of the Subcommittee ig (l) to ecollect
current apidemlological infermation on the occurrence of TB in livestock and
wild animals, (2) to sssess the public health consequences of animal TB and
to recommend prevention and contrel of TEB transmission from animal to man,
and (3) to assess new diagnostic methods and vaccines against TB in
conformity with recent advances of science and technology and to disseminate
the Information. Technology transfer of diagnostic methods, production
technology of bioclogical preoducts and reagents are & vital part of the
Subcommittee’'s activicies. The Chairman of the Subcommittee reported the
following points to the meering:

In Morocco, slaughtered adult female cattle were found to be heavily
infected in some districts with high igolation rates of M,_bovis (20%) and
M, tuberculesis (%.7X). In Spain, in goat flocks with an average mortality
rate greater than 20%, there were very high tuberculin reactors ranging from
20-98% and TB lesions were frequently found in the mammary glands of the
geats., In Germany, it is noteworthy that re-infection incidence has been
increasing even in TB-free areas where the skin test has not been practised
for more than two years, This is also causing increasing risks In shipment
of animals fxom/te these areas. Meat inspeection and tracing procedures have
alse been strengthened to prevent the spread of animal TB inside the country.
In Ireland, an enzyme immuncassay (EIA) for identifying animal TE has been
found useful when thig technique is used in parallel with the skin test, In
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Argentina, the rapid glutaraldehyde test has also been useful in detecting
animals with TB lesions (85%). 1In Canada, emphasis has been placed on
elaboration of improved safety protocels for workers engaged in the handling
and dlsposal of wild animals infected with TB, or for those in contact with
sueh animals, as there has been some accidental infection among workers who
handled diseased elk and other animals.

1.4 Country report from Germany in controlling animal tuberculesis

An evadiecation campaign has been in action since the early 1950s. As a
result, pationwide animal TB incidence has decreased from 40X (1952), 1.7%
(1961), 0.32% (1971), 0.044% (1981), to 0.025% (1988). Despite rthisz
successful development, there has recently been an increase in the number of
reactors in herds and in areas where the skin test has not been done for more
than two years (Figure l). Immediate consideration of the above facts is
urged to effectively prevent a spread of infection through impert/export of
animals from/to the areas affected.

1.5 Mycobacterial infection in Chedolina ILongicollis, Jtaly

The incidence of animal TB in this district was 3.9% in 1970, 1% in
1977, and haz been 1.9-4 6% since 1984, Even in oxiginslly free areas, 79%
of herds were infected, 1In this connection, the publiec health. services in
the district have been making efforts (1) to promote surveillance systems,
{2) to improve slaughterhouse inspection, (3) to strengthen animal quarantine
to control animal movements, and (4) to introduce a serological test such as
ETA for prompt detectien of infected animals. In other similar areas,
despite animal TB campalgns, the incidence of TR in children has been
inereasing. In addition, pesitive rates of the skin test in veterinariansg
were recently as high as 31/70 (45%).

This report centred on TE in farmed/wild deer, Research programpmes
aimad at investipgating epldemioclogical factors of the TB in deer: (1) effecrs
of nutrition, climate, age, breeds, management of farming, diszease
suseceptibility, and immune competence; (2) altered states of resistance;

(3) model system of vaccine efficacy testing; (4) mode of transmizsion of
M. boviz as horizental/vertical, natural exposure to environmental
mycobacterium; and (5) responsiveness of newborn and juvenile animals to

M bovis Infection. To date, a BTB (blood test for TB, EIA) is suitable For
to detect infected animals among farmed deer (sensitivity is greater than
35%, specificity is 98.6% in conformity with detailed histopathological
/bacteriological tests}. A lymphoeyte transformation test (LT) can also
identify infected animals when tested 10 days after the skin test due to a
significant inerease in inflammatory proteins in infected animals exposed to
bovine PPD. BCG is safe for deer but may not be adequate to provide
effective immunicy; however, it provides measurable levels of immunity in
juvenile and adult deer. This is a legical starting point for improving
vacelne efficacy. Figure 2 illustrates a radial plot showing the levels of
inflammation in diseased, immune, and non-infected dear.
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1.7 Handling and processing of milk and milk vroducts in controlling

transmisszion to human popu

Tt should be remembered that net only the hovine type of mycobacterium,
but also avian and human types of tubercle bacilli may be excreted even from
clinically normal udders and such potential and acute excreters often exist
in uncontrolled conditions. One cow can excrete a suffiecient number of
tubercle baeilll to contaminate the milk from 100 healthy cows. Through
respiratory <omtact, pathogenic mycobacteria can be transmitted from cattle
to humang and vic¢e versa. However, effective measures to break down the
transmission eyecle should be (1) adequate heating of milk, namely
pasteurization, and (2) eradication of TB in animals.

The term "pasteurization™ should be reserved for heat treatment at a
preseribed temperature for a prescribed time in properly designed and
operated equipment. In some countries the time and the rewperature of
exposure to heat are legally prescribed; in others, a heat-treatment
procedure that consistently yields milk giving a negative phosphate reaction
is regarded as satisfactory from the public health standpoint. 1In the former
countries, two types of pasteurization have been in general use for many
years: (1) the holding methed, in which milk iz held at a temperature of
63-66°C for at least 30 minutes, and (2) the high temperature short time
(HTST) method, in which the milk iz held at a temperature of not leas than
72°C for at least 15 seconds. In the latter countries pasteurization
procedures have been used in which milk is heated for 1-40 seconds at a
temperature of 70-80°C.

Special problems of hygienic milk produstion in warm countries are:
(1) proper disposal of animal and human waste to eliminate contamination of
zoonotic pathogens including mycobacteria, (2) adequate supply of clean water
to avoid cross-contamination in processing the milk through milkers and other
equipment, (3) cooling the milk until delivery. Oversll milk hyglene control
programmes should further be improved to become an Integral part of public
health activities for prevention and control of TB in animals.

1.8 Mycobacteria igsolated from exotic animals

Mycobacteria have baeen isolated from many of the species of captive,
non-demesticated animals, non-human primate colonies, or wildlife animals in
national parks, The M, tuberculosis complex (M, bovis, M, africanum, and

M, tuberculosis) are the organisms most commonly isolated from animals with
pulmenary diseases. The most common cause of disease in exotic birds is

M., aviung.

- The above situation indicates that it is of wvital importance to
elucidate further the exlistence of potential reservoirs of TB to man, farm
animals and household pets. The current list of pathogenic mycobacteria in
animals is given in ANNEX II of this report,

2. RESEARCH ACTIVITIEZ AND REQUIREMENTZ OF INSTITUTIONS FARTICTPATING IN
WHC WOBKING GROUPS

2.1 Re v a5

The follewling iz a summary of asetivities within the institutions
participating in the WHO working group. The number given in brackets at the
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end of each sub-item corresponds toe the number quoted before each instirution
lisced below,

(1) Department of Micrebielegy and Preventive Medicine, Towa State
University, Ames, Iowa, USA.

() Institute of Animal Hygiene and Infectlous Diseazes, Justus-Llebig-
University, Giessen, Germany.

(3) Department of Bacterioleogy, Cemtral Veterinary Institute, Lelystad,
Netherlands.

(4 Laboratoire central de Recherches vétérinaires, Centre national
d'Etudes vétérinaires et alimentaires (CNEVA), Malsons-Alfert, France,

{5) Veterinary Research Institute, Onderstepoort, South Africa.

(6) Deer Research Laboratory, University of Otago, Dunedin, New Zealand.

2.1.1 Epidemioclogy

collection of epidemiological data of the incidence of M, bovis in man
and of M, tuberculesis in animals (3);

- supervision for the control of M. bovis infection in cattle and other
animals in the Netherlands and maintenance of the TB-free status (3);

- participation in the African buffalo and other wild animal TB research
programmes in the Kruger Natlonal Park (3).

2.1.2 Diagnosis in bacterigloryv and pathelogy

“ diagnostic examination of suspected TB cases in the Netherlands
(isolation, identificarion of cultures, histopathology) (3);

- microscopie examination of faecal smears stained with the Ziel-Neelsen
methed (3);

- identification of mycobacterial iselates from buffalo and other wild
animals (5);

- DNA typing of M. bovis from buffalo and other wild animals (5};
- application of PCR for diagnosis of animal TB (2);
- diagnesis of TB in non-human primates (1).

2.1.3 Serclogical diagnosis

- preparation of an European Community preject on the development of
blood based tests for the diagnosls of bovine TB (4);

- standardization of assays for c¢ellular immune response, intradermal
tuberculin test, and gamma interferon (3),

- comparison of enzyme immuncassay and other tests for humoral
response (53);

- agar gel immunodiffusion test and complement fixation test (5);
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- evaluation of M, beviz EIA with cell-wall antigen (KCL-extracted) in
cattle and other animals (3);

- application of gamma-interferon assay for TB diagnosis in cattle and
other animals (3).

2.1.4 Biological standardization

" establishment ¢of standard procedures of PPD In guinea-plgs and
cattle (3);

- production of tuberculin (bovine PPD, avian PPD, and Johnin) (3).

2.1.5 Research on TB in deer

- pathological and immunological research in deer as a TB animal
model {(6);

- research in naturally-infeected deer herds to identify
factors/parameters involved in the infected herds (&);

- research in experimentally-infected deer herds to assess vacelne trlals
and identify major factors imvelved in the transmission and spresd of the
digeaze (6);

- vaccine developments with speclal reference to BCG (M, bovis) and to
compare immunity of vaccinated and naturally-infected animals (imeunity/
hypersensicivity) (6)}.

2.1.6 Research on_virulence, immunclopgy, and treatment

- study of M. bovis-infected buffale under different environments (5);
- pathogenesis of M, bovis in captive wild animals (3},

- study of virulence of the isolates from cattle and buffale (5);

- experimental treatment of TB in exotic animals (3);

- research on adhecion molecules on T-lymphocytes isolated from
tuberculous granulemas (1),

2.2 Research requivements

The group proposed the following subjects for research:
. collection of epidemiological data on animal TB in Africa;
- epidemiological studies of M. bowvis infectien in human populations in
Africa and other regions through intersectoral collaboration of veterinary
and public health institutions;

- improvement of diagnostic methods for animal TE;

- studies on control measures in badgers and possums as reservelrs for
wildlife TE;
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- research on application of pamma-interferon assay to animal TB control
programmes and development of TB vaccines for cattle and wildlife animals;

- study on the public health significance of M, bovis infection in human
populations and related food hygiene aspects;

- epidemiological, diagnostic and control srudies on TB in big game
animals (buffalo, elephants, and others);

- study on M. tuberculosiz infection in pigs in Africa.

3. INTERNATIONAL COOPERATION

The following participating institutions are continuing international
cooperation on specific topics of animal TB:

(1) School of Veterinary Medicine, Iowa State University, Ames, Iowa, USA.

- M. bovis infection in cattle, epidemiclogy and public health

M. bovis
significance in Moroceo;

- M, bovis infection in Camilidae (such as llamas, alpacas) in Mexlico;
- diggnosis of TB in llamas in Canada;

- M, bovis infection in buffale and application of EIA for disgnosis iIn
South Afrieca:;

- diagnostic research on TB in orang-utans in Talwan;
- public health significance of animal TB in Turkey;

- development of rapid diagnostic methods foxr hovine and other animal TB
in Egypt.

(2 Ingtitute for Veterinary Microbiology, Justus-Liebig-University,
Glessen, Germany:

- surveillance of bovine TR and its public health consequences; related
laboratory research with scientists from Egypt and Ethiepia,

The following subjects were proposed for internstionsl collaborative
studies and activitles:

(3 Veterinary Research Institute, Onderstepoort, South Africa.

- training in processing specimens, typing iseolates ‘and bacteriology of
Mycobacterium, biosafety aspects, research and field operations for
survelillance in animal TB;

- production and control of PPD (bovine and avian tuberculin);

- cooperation in TB eradicacion programmes including infrastructure,

diagnestic schemes, tuberculin testing, identification of TB-free herds, and
evaluation of the programme,
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The following goals for international cooperation ware set by the
Subecommittee on Animal Tuberculesis of the IUAT:

- development of improved safety procedures to reduce the risk for
workers handling tuberculous animals:

- collection of reliable information on animal TE in developing
countries;

- transfer of scientific knowledge and provision of assistance to
developing countries,

- application of new procedures (i.e. restriction endonuclease analysls)

for characterizing pathogenie mycobacteria. This informaticn would be useful
in conducting epldemiological investigations and in tracing zoonotic sources

and reservoirs of infection;

- determination of the publie health risk of M, bovis infection in dairy
goats, particularly in Medlterranean countries;

- development of improved diagnostic procedures for detecting TB in
captive wild animals;

- collection of additional information on potential sources of M. avium
complex infectlonz in animals and man. Investigations are in progress to
determine the similarity of iselates using improved DNA technologies and to
collect information on the pathogenesis of M. avium complex infections in
animals and man.

4. WORK PLANS FOR 1992-1993

Professor Thoen, Chalrman of the working group, will contact group
members to elaborate work plans for which the participating institutions and
scientists will embark on collaborative studies based on the meeting
discussions and their common scientific interest in animal TE.

The following opportunities for future meetings of the working group
were suggested, in conjunction with IUAT meetings or in discussion with
Professor Schliesser, Germany:

- IUAT Workshop on M_ bovis, Paris, France, & Octobexr 1993;

- TUAT Meeting on the Zoonotic Importance of M. bovis, Mainz, Germany,
13 June 1993;

- proposed WHO Committee on Animal Tuberculesis, Glessen, Germany,
17 April 1994,

- II International Conference on TB in Animals in Afrieca and the Middle
East, Morecco, March 1995,

3. RECOMMENDATIONS
1. Improved surveillance and reporting systems on anfmal TB should

be established in interested countries using modern technelegles fox
both diagnosis and surveillance. In particular, TB in livesteek should
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become a notifiable disease. In this comnection, epidemiclogy and publie
health implicaticons, Including TB in wild animals, should be further
lnvestigated.

2. Diagnostic methods such as the tubereculiln test, M, bovis and
Mveobacterium spp. iseclation/identification, serological tests sueh as EIA,
gamma-interferon assay, as well as related diagnostic reagents, should be
standardized with regard to sensitivity, specificity, stability and
applicability to different settings in developing countries,

3. The group agreed that animal TB is still posing serious publie health
problems in many developing countries and Lts control should be further
strengthened. To this effect, planning and management of contrel programmes
at national and regional levels, educatien, technical personnel training,
food safety measures (including meat inspectlion and milk processing and
hygiene) should be partiecularly strengthened. Intersectoral cooperation
between publie health and c¢linical medical sectors is necessary to protect
the population at yisk, as well sz good continuous health education and
health care systems for particular eccupational groups at risk, including
milk handlers.

4, Research such as development of Myeobacterjs species-specifie antigens
against animal TB should be given priority by the group. The group agreed to
participate in these specific aectivities and to play a leading role, in close
collaboration with WHO, IUAT and other international organizations such as
the FAQ, OIE, European Community, and interested WHO Member States.

5. The WHO-coordinated working group should provide Iinformation support
with respect to all aspects of animal TB as well as reference, research and
training services. In this connection, WHO is requested to develop an
institutional network at regicnal/global levels, ineluding WHO Collaborating
Centres as appropriate.
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Fig. 2. FADIAL PLOT SHOWING LEVELS OF INFLAMMATION IN
DISEASED, IMMUNE AND NON-INFECTED DEER

Uninfected control

LT Py

ELISA

FIBGEN FIB'GEN

"Low grade Th," o "Generaltzed Th."

LT LT Py

NEUT  ELISA

FIB'GEN

HP FIBGEN

The outer and inner cirecles represent two standard deviation values
(above and below) for the species. The mean value is represenced by the
¢ircle that lies between these two circles,

For abbraeviatiens; NEUT for neutrophils, FIB'GEN for fibrinogen,

FV for plasma viscozity, ELISA for antibody, and LT for lymphocyte




WHO/CDS /VPH/92 112
page l4

ANNEX I

LIST OF PARTICTPANTS

Professor A.T. Adawy, c/o General Organization for Veterinary Services, Nadi
El-Seid Street, Dokki, Giza, Cairo, Egypt (Vice-Chairman)

Dr J. Berrada, Département de Microbiclogie, Institut agronomique et
vétérinaire Hassan II, B.F. 6202, Rabat-Instituts, Morocco

Dr J.F.T, Griffin, Associate Professor of Microbielegy, Director, Deer
Research Laboratory, University of Otago, P.0, Box 56, Dunedin, New Zazland

Dr J. Haagsma, Head, Department of Bacteriology, Central Veterinary
Institute, Ministry of Agriculture, Nature Management and Fisheries,
F.0. Box &5, NL-8Z00 AB Lelystad, Netherlands (Rapporteur)

Dr H. Huchzermeyer, Veterinary Research Institute, Department of Agricultural
Development, Private Bag X5, 0110 Onderstepcert, South Africa

Dr Mrs G. Moda, Asseorato Sanitd (Piemont Region), 10063 Corso Regina
Margherita, 10122 Turin, Italy

Professor All A. Moussa, Chairman, General Organization for Veterinary
Services, Nadi El-Seid Street, Dokkil, Giza, Cairo, Egypt

Prof Dr Th. Schliesser, Ehem Director, Institute of Animal Hygleme and
Infectious Diseases, Justus-Liebig-University, 8%-91 Frankfurter Strasse,
D-W-6300 Gilessen, Germany

Professor C.0. Theoen, Department of Veterinatry Microbioclegy and Preventive
Medicine, Yowa State University of Science and Technology, Ames, Towa 50011,
USA (Chairman)

Professeur Mme M.F. Thorel, Laborateire central de Recherches véférinaires,
Centre national d’'Etudes vétérinaires et alimentaires (CNEVA)Y, B.F. No 67,
94703 Maisons-Alfort, France

§ec§eta§;at

Dr A.E. Abdou, Division of Prevention and Contrel, WHO Regional Office for
the Eastern Mediterranean, Alexandria, Egypt ‘

Pr T. Fujikura, Veterinary Public Healch, Division of Communicable Diseases,
WHO, Geneva (Secretary)




page 135

WHO/CDS/VPH/92.112

ANNEX II

9
3
i
Z
=
~
<
I
I
=
[
L&
-~
[
o
=
&
[
[wr]
=
1
2
O
=
-
P
B
o
[
[
I
i

AHITVAIND
AUITVAEIND

0€g "paul "WIIuE D{1M P 00F
9861 13m0y

LBY-S8F "EZSIPIP(IM [
LBGT 7mi3 J1uIg

olG-80¢
‘20T ‘pysaauadisy] pitL
4B6T 12 31N

0T1-901 °8Z 'SWI TPIIA I
€861 112 pnoaig

cFE-BEE
‘g6 UOsSUII0 M [1ZI8BIAT]
YISKT FEGT 19§12 191810

sso[ 3Y31eM ‘31GUTIBA

spunos
Iaal] ‘usards

siipeydadus snduruaw

SIILIYLIE
pezijetauald

uaajds ‘Loupry
IUNSFUT “TIAL]

ugads ‘13a1]

DIlLD2Ing
auBID

syo.red

sjor1ed

catng onng
SPIBZEIN

SMINIURUUY 0OI0]
[8188 ]

ds sroIusv1g 0o g
uod[e] JAuUB]|
syyuad sandioy
sYmBYysod
DUDILIIUD STILE

suets Surdooym

sauLieyoey;isd
s1aayered % sjoared

unmnays W
wnaopnfolos * py

S1009 "y
S80I

g'g ‘T wminD H

S90UILRJOY

SUOIS3'|

sa1adg

BLI9108qOIAY

spatg

& Prepared by Professeur M.F. Thorel, Maisons-Alfort, France, 1992.




WHO/CDS /VPH/92 112

page 16

69-19

‘Vigr “d 11Oy uuy
0861 1310Y,f,

AHYTYAIND

ZEIT-1ET1 ‘687 "VINAVI
qga1 jore Alisquasand
L8 LT 'SUTIPIIA P

1861 jM# A3faAIyg

L9-L8 LG BAH

po2i¥ opnjsaf,

IUUDWIY OPNYISA ]
S[}LIFUI $aS10110],

snifas uoyyL,

S BIO)S ueyyd
J0PI14]SUOT JGJINISUCT)
S11118WOIS IATIBIII[N 10)31118U00 Boq
138n0Yy poom ojng
UIHS pUB auTSaul smpufos ojng
‘Laupry ‘Jaal] ‘Bung speol

s12an} sndouay

.3y W

aDIWIS By

apUOLAYd "y

wnuew

BCRT ISreqEMYdg peoy rdouax gy
S1jD7418 Stydouwny
gayeus I8 soaydouwny) " W
S30U243J9Y SuOISIT| sapoadg BLIBIDBQOIAY

s[ewuy papoory PI°O




page 17

WHO/CDS/VPH/92.112

0FZ-LET ‘OF WS Wiy ‘qe)
0861 jvi2 sdwny

LSTT-SSET 'I8T "VINAVD
©B61 jy@ sewly

$EZ-63% ‘97 TiBWLI PRIy [
L86T 9819 § Aysjedeg
OFL-LEY ' TESITIPLIM T
QRGBT [01e BIBIA],

PPZI-0FE1 ‘621 ‘VINAVE
TEST DIz 153 20F

PPEI-0F21 ‘647 “YIHAVE
1861 1792 1598 ang

8TT 19 ‘[ 19N IS0V
PBET 1072 30493

8¥G-9%4 ‘82 "10Yitd "1PA
L66E 1o pLeqquy

YOT-101 18 *qo43qn,
{861 2204,

FOT-10T '79 '9[213qn,
GB6T [2104],

sou}sorur ‘uasids ‘sdung

Areuownd pezijeisusd
Auny
. Bun|

. Sung

wWNols pue 5198 ‘uIga
‘sdy] ‘gats teyqI0 Badns
A1) JO UTHS 3} UL SI[Opou
sapou

sapou
‘usa[ds ‘shaupry 'sBun|

Do) DIDODRY
sAaquoul snsayy

STLATISQo stilqsaag
mAus] A¥sNp

signup snoydaoouls o1dog
SUO0qBY 3AIC

1Loafjoa¥ sajay
Asyjuowr Japrds

DRONW DIDOD Y
Layuour snsays

snaow Fid ofuog
uein Fugto
sajd{po}fou; ung
agzueduryo

sdo1ygen maumwumcu.__w..u
Aayuowr 2a3Ld uBILIye

sajfpolfon uog
sezundurryo

sM0q I

F150IM2LAG T} "

anaday 'y

WAUOIO W

S3ouadajay

SUOISH|

saoadg

BLIFIIEQOIATY

SIJBUILIJ UBUITIE] UON




WHO/CDS /VEH/92 112

827-GZY ‘65 "G WUy 0quT
6861 012 uosOep

BIOT-TIOL ‘9§7'SIT JUI 'L
LBET 1012 3401} O]

101°L6 62 " 108 "wiuy "q8T
661 A8 104 % 1sinbuay

ZIBL-89ET "IRI "VNAVI
4B6 1 foye UBlyasiarg

P& 0% "8€ " 1ag "uilue "qu]
8861 /D12 UIMPoO])

O8-G8 ‘FE " OQ "UIuE ge]
8861 syoojng waRduijsy

Kmuownd

B3P 07 SSO[ JYd1am
aaissaifoud ‘BayaieIp JTUOLYD
JaAl] pue un(

g3y LeIp ‘Kaupry
pus 1aar[ ‘usalds ‘sBuny

sapou
ydurd} sl uasaw ‘Sun|

SMO3UE}NI PHBIFI[N

DN D0on iy
A3axuown snsaYI

SaP10124D DIDIT I
anbeorw [reydunys

sopod SNgadoYyIAl
A3yucursEIB

DHnnw Donon iy
A3quows snsayfl

DU DOV
Aaquow snsayJa

mtuﬁ.a..._.aﬁw uuuuuw___.
£axyuow sndowrousd

nSSuDy "Jy
stsopnassqmmand "y
WNFOIDINJOISE "Iy

o[ ad4101a38
DN IRYOUT Iy

whmae

S$30UIIBJSY

SUOISO]

sapadg

BIAOBQGIAY

SI}RUIAJ UBLENL] UON




69-19 'VIET "d [ [01OT "uuy

DWDP DWTT

o e (0861 1340 SIPOU IAAl 439 MOTIBH
i
o % 091-9GT ‘5T “Poid yi[eRl "wiuy doif,
> & Z861 pIojpocm pozi[eiauad Joyrrem
[7)
W £2-22 12 A 007 sSY Wiy s3upaanosg STUDIIIIDG SRIBUWB])
a 9RG1 jv12 ysng asBasTp aarssa.Lfoxd S[2UIBY UBLINEQ
s
= 6ZTT-8311 ‘641 ‘VINAVL $1111021q 5042017
1961 1012 TUB] s8unj SOIZ0UIYI HIBIq
186088 6937 "VIAYF uasds ‘sapou sosansdauys snydotafo .
9L6T ivi? sswiIy yduwAy s108301]) *sfunj npny o8
£9-89 ‘19 101N ‘1indg
9861 usoy[,
08T-FLI ‘IE“F 1A "UE]) Sapou uostq uosrg
0861 jri? 0LBssa ], ydwf] pue saa3] ‘Bung 0§ UBIIDUIY
88-18 ‘F1 “poag ypesy wue "dea], Jaffoa snaaoudg
ZRGT pPIoJpoost pezijetouad $90{B}jNq UBILIYE SMoq |
L1 02T "o "1 8385328Q9 STXD 51Xy
LB6T BIOIY snosuBInagns ardynu 13ap paijods
Z68-068 ‘161 “VINAVCL sapou
LBGT 3011 J pue S1amo] ydurd] pedaejus pue Junj S0IS20UTYS
LBOT-980T ‘Z9 ‘[ 19A UBIPU] sapou ydwAj [8Iyauolq snotpur snandog
CRGI [219 118} UBIEHBABI(] pue [sunseipaw sdung 11de) ueise
L2T BIT soond puwing
6861 pyssausdierg spli], pazijesauad seaud[g $180fN3I2qny ' jy
S30UBIIIAY SUD(SI] satoadg Blta0eqoodjy

SjewIuy pajooy




WHO/CDS /VPH/92.112

page 20

nunp swogg

AHDTVAIND sapou 133p moje] HEDSUDY I
68-98 ‘73 ‘UBMIH HYBAUI] s1ogog sningng
0681 jv12 owoynofpre apou yduid {erypuorq o[B}Jng uvIpUl wnrmiof
STIUDITIZUWD SCUUDAL()
BL6T 1D12 SWRBI[IM autsIjur 1908 ursjunour £¥204
L23-18% "¢ SIAPIIMA L $1SUBNPDUDI SH ()
GLBT 102 SWEIM aunsajut deays utoy3iq
POBI-2981 ‘647 "VINAVCE SUININY} WNS[IPUB  Sapouuny snydppa snasay
1881 o2 dnssap wnunlaf jo sjyem ‘31181 [ 30,
§9-99 ‘p ‘MOISOJ JBA
GRET 1712 OUAIPAD BOULIEIp S[aurgd
npnd npn
cg61 o2 AYILInITY sapou yduwd] JLIajuasaul npo sisopnaqmnind "y
(08¥-69¥%
‘27 pyeraqsdunipusyaap npnd npn
CRGT 1017 AN pazierauad npo: wnan g
$7-L1 18 “yisd 007 BIY apou yduw{; pue 8ji08 pufna ooy
OLGT 1Di? uineg gagsed) ‘sAaupty ‘1aa1] ‘sdun| BUNIA 10401 " j§
§3UILBJOY SUOiSd] saroadg gL1910eqooAy

s[pwIuy pajoof]




page 21

WHO/CDS/VEH/92.112

69-19 VI "dl 101qOI I "uuUy
0861 [340YL

EEET-ISET ‘187 'VINAVT
6L51 172 UUBY

CLT-TLE T8 'S IPEM F
Gg61 P12 1SLIQ IW

06€-988 ‘£ "SI IPIIM P
LBGT 1922 (139N

uas[ds pus 1241}

s11HaL 09350

s3uny pus I2a1]
‘sadusy 3114103350

Aaupry ‘194al] 'sepou
yduwA] ‘sr11[aAu0z3s0

108
A101Ba1dsss pue snosuBIND

-spedioof ‘uioad ‘duint
'ur1e3.10f ‘S08] 21 U0 81N

corgdusy

snursLn sndpjospuneg
ooseduey o)

SNIAODPIL] SHOL0D ]
ooasduey 184

puritd sndosoopy
Aqeqem

SNAIPULD SOIIBIOISOY
se[goy

Zwntao

g7 wntan g

SUDJIIN P

7 ad£jo1as

Z881 ip12 13 $sa08qe {18} pwidt sndosonpy 240Nt "Iy
SIZ ‘8C '[P 1RA 1SNV apou ydwify 11uafna sndossopy Z§ adLoaas
7861 1012 193 [EUTISSIPAUI “13AT] Aquqrem 4D f20DIIU "I
62%-58¥ ‘63 "SWLIPIIM T ojofponiad pifuopag
9861 PBIY % UOSPIBYITY STH[2AUIDS]S0 Auomnaq pare) ysniq 24DIN]IFODIIUT " Py
£0Z 107 "G [ 124 PUB[BIZ M3N
LBB1 [Di2 aTq201g
BREF-1EV ‘96 ‘BAH DiRoadinn SNINsoYI |
QBT 1vI2 SUI[[o) pazijelauad swingsod pare) - yerq s1m0q "W
S30UILIIJOY SUo[sa"y saroadg BlLIOBgOIANY

spewiay plig 49930




WHO/CDS /VPH/92.112

page 22

8L-EL T3 P PIIM 0CZ T
06ET [B12 S][3M,

0ZT-8IT 8T "PaW 'Uy 007 [

gruotunaud
[ennsiaul pue sniuapsydues
STYNEULIEp SnojRUR[nUBL30L.

JO]DIUGD DUIIRIIT DIOY L
[83§ 104.187]

snotuaofipd snydojog

wpnof

LB 1018 19Ny pezijeaauad UOE3as BILLLOJTI[HD spowFatus

201-C07T ‘£7 ‘speunws a13enby sxaddiy pue syusy SUa0SaNDY DI
LEGT Stmay ‘{ouq pBay 2y} uo senpou Uol[§as UIIIN0S wnzngof |

1621-0831 281 "VIAVCL smfurni snyIsyoL
CRET 7072 SI[RIO Funy Sa1euBUl WRWIIDW

626-L36 ‘691 “VINAV( smfunul snyoayolL
gL81 1017 I3a30g Burrapoid 89 BUBUL UBTUOZRLE 20UCI3Yd |y

00Z-961 ‘8F 1§ "19A 53y
(B8 }Pi2 sUISho) sapou qdwAf ‘Sun) 51838 xapdwioo s1s0iRAIAQTI "I
SAIUIIIJBY SUOQ[SaT| saroadg BLI910eqooA Iy
s[ewIuy P Y10




page 23

WHO/CDS/VPH/92 112

69-19 "'V IET ‘dl 101qoRIp "uuy

0861 13104 ], sdun uot|
P0E-Z0E ‘0ZT “991 19
LR6T 72 [tauIn auoq ‘13Al] ‘sSunj 1231} $1009 '
1€ ‘pT ‘syT dsal "ady Joury
1861 12 3iaquasln) sso] 1Aem oTuoayd ‘Bun| jueydara STISOITOGNY W
532U943J9Y SUO[SI [ sadedg HII18710BqOOAIY

s[euiiue PiIM 12Y10




WHO/CDS /VPH/92.112
page 24

BEFERENCES

1. Milk hygiene: hygiene in milk production, processing and distribution, WHO
Monograph Series, 48, CGeneva, 1962,

2, Joint FAO/WHO Expert Committee on Zoonoses, Third report, WHO Techniecal
Report Seriles, 378, Geneva, 1967.

3. Joint FAO/WHQ Expert Committee on Milk Hygiene, Third report, WHO
Technical Report Series, 453, Geneva, 1970,

4. WHO Expert Committee on Bacterial and Viral Zoonoses, with the
participation of FAQ, WHO Technical Repeort Series, 682, Geneva, 1982,

5. Animal Health Yearbook, FAO/OIE/WHO, FAO Animal Production and Health
Series, 30, Rome, 1991.

6. Guide for bovine tuberculesiz projects, PAHO/WHO/Pan American Zoonoses
Center, Technical Note No, 15/Rev.l, 1989.

7. Strategy and plan of aetion for the eradication of bovine tuberculosis in
the Amerjcas (RIMSA 7/11), Proceedings of the VIIth Inter-American Meeting, at
Ministerial Level, on Animal Health, Washington, D.C., 1991.

8. Current status of bovine tubereulosis in Latin Ameriea and the Caribbean,
PAHO/WHO/Pan American Zoonoses Center, Special Publication No. 10, 1991.

9. International meeting on the eradication of bovine tuberculosis in the
Americas, Bulletin of PAHO, 26, 279-281, 1992.




