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las acciones de salud, en los animales destinados a la alimen-
taci6n del hombre, constituyen parte integral de la produccién.

Hay consenso en los Gobiernos en la necesidad de identi-
ficar los problemas que afectan el desarrollo del sector gana-
dero en nuestros pafses y su importante aporte a la produccién
de alimentos. Existe una verdadera extrategia internacional,
cuyas metas representan un compromiso solidario de pueblos y
Gobiernos para corregir los graves problemas de la subalimenta-
cién y mal nutrici6én, ambos el objetivo esencial de todo lo re-
lativo a la promocién agropecuaria. La magnitud de esta‘empre—
sa nos hace comprender lo imprescindible.de un esfuerzo colecti
vo, concebir un s6lo mundo y sonar con la confraternidad.

En este sentido la proyeccién hemisférica del Instituto a
dado vigencia a una veradera filosoffa de cooperacibén técnica
Interamericana para lo cual hemos asentado la capacidad instala-
da tanto cualitativa como cuantitativamente. E1l1 Programa de
Salud ¥ Produccién Animal es parte de este desarrollo institu-
cional apto para una cooperacién té&cnica expedita y eficiente.

CSbeme informarles que en el perfodo transcurrido desde
vuestra IIa. Reunién en San José&, Costa Rica, ocurrié un hecho
de singular trascendencia, la ratificacién de la nueva conven-
cién del 1I.I1.C.A., que entr6 en vigor el 8 de diciembre de 1980.
Una nueva convencién, un nuevo mandato, un nuevo desaffo para
un mismo organismo.

Decfamos con motivo de la filtima Reunién de la Junta Direc
tiva del Instituto Interamericano de Ciencias Agricolas, que tu

vo lugar en Washington, D.C., a fines del ano pasado...."Es




oportuno analizar con mayor detalle el significado que tiene
esta nueva convencién para el Instituto. En primer lugar, el
&mbito de competencia del IICA, concebido originalmente en tor
no a la investigacifn y ensefanza agropecuarias, se expande

al desarrollo rural; bajo esta expresién de gran riqueza con-
ceptual, quedan comprendidas la dimensién agricola, entendida
como la ciencia, la té&cnica y el arte aplicados a la produccién
de las plantas y animales; la dimensifén agraria, en cuanto a las
relaciones normativas, formales e informales, del hombre con la
produccién rural;lla dimensién social, expresada en té&rminos de
bienestar rural, esto es, hacer que la calidad de vida de todos
y cada uno de los habitantes del medio rural mej;re en lo mate-
rial, procurando erradicar los extremos de pobreza y miseria

que ain persisten y que atentan contra la dignidad m&s elemental
del hombre.

En segundo lugar el Instituto cuenta, por primera vez,
con 8rganos directivos; la Junta Interamericana de Agricultura,
el Comité& Ejecutivo y la Direccibn General. Una estructura for
mal acorde con la madurez del Instituto”.

Precisamente la pr6xima semana se realizar& en &sta aco-
jedora Ciudad de Buenos Aires, y por expresa invitacién del Go-
bierno Argentino, la la. Reunién Ordinaria de la Junta Intera-
mericana de Agricultura.

En esta IITIa. REDISA también debo informarles que, tal como
lo anunciara el afo pasado, hemos ampliado nuestras actividades
de cooperacién té&cnica en el campo de la Produccifén Animal, co-

ordinando las acciones que ya realizaba el Instituto en este




campo, y estableciendo nuevos proyectos de acuerdo con las
solicitudes y apiracién que han expresado los Gobiernos.

Pensamos orientar nuestros esfuerzos a lograr un incre-
mento de la cantidad de proteinas de origen animal necesarias
para el consumo de nuestras poblaciones, estimulando en cier-
tas regiones del Continente, con caracteristicas ecol6gicas
propias, la crianza y comercializacién de especies menores y
no convencionales. Esto, sin descuidar el capital ganadero que
tanta influencia tiene en el desarrollo econfmico de los paises.
En 1979, América Latina produjo el 8% de la produccién mundial
de carne que totaliz6 111 millones de toneladas. Dentro del
grupo de paises en via de desarrollo, las Naciones Latinoame-
ricanas produjeron 3/4 del total. La importancia para Amé&rica
Latina de la exportacidn de carne se ilustra por el hecho que
el 6% del valor total de las exportaciones agricolas estén re-
presentadas por las exportaciones de carne, mostrando asi el
gran desarrollo de la ganaderfa en esta regién del mundo.

Precisamente se da la feliz coincidencia que en estos dias
en que se realiza vuestra reunion en Buenos Aires, se celebra
aqui la 95va. Exposicibén Nacional de Ganaderia, Agricultura e
Industria que organiza la Sociedad Rural Argentina, y que es
una verdadera demostracién del progreso y la alta tecnologia
que ha alcanzado el sector agropecuario de este pais.

Los temas tratados en las reuniones hemisféricas y regio-
nales en salud animal, los programas organizados y los resulta-
dos alcanzados, son expresién de la trascendencia de vuestro dia

logo. Porque se ha hecho evidente que el control de la fiebre




aftosa, la peste porcina africana y la peste suina cl&sica, la
babesiosis y la anaplasmosis, la brucelosis y muchas otras en-
fermedades prevalentes, es una necesidad urgente, si es que
queremos llevar a un nivel productivo rentable el rebafio de
los paises de América Latina y el Caribe.

La magnitud de estos problemas y lo complejo de su din&-
mica, al igual que las consecuencias econfmicas que estas tie
nen para el desarrollo, requieren una inversién econfmica que
va mucho m&s alli de la presente capacidad de los Gobiernos,
pero este es un aspecto que han sabido superar los Gobiernos
Americanos dentro del verdadero espiritubde fraternidad y co-
laboracifn, a través de créditos y aportes financieros de ayuda
bilﬁteral e internacional para la lucha contra las enfermedades
de los animales. Digno ejemplo de esto es la reciente organi-
zacién de un programa de erradicacibén de la peste pofcina afri-
cana y desarrollo de la industria suina en la Repfiblica de Haitf{,
que cuenta con significativos aportes econfmicos y materiales
de, Estados Unidos de Norte América, Canadd y Mé&xico. Este
Programa, cuyos convenios acabamos de firmar se iniciar8 este
“afio con un gran componente de apoyo técnico del Programa de Sa-
lud Animal del IICA. Es grato también comprobar el gran interés
que mantienen el Banco Interamericano de Desarrollo y el Banco
Internacional de Reconstruccién y Fomento, en considerar soli-
citudes de crédito para la promocién pecuaria, incluyendo la

Salud Animal.




Esperamos en esta Reunifn un amplio debate sobre el tema
del Control de la Brucelosis, problema Hemisfé&rico que no sélo
afecta la produccién ganadera sino que tambié&n constituye pro-
blema de Salud Pblica. Contaremos con la versada opinién de
distinguidos investigadores de las Américas que nos presenta-
rén el progreso alcanzado en las actividades de Control, Inves
tigacién y Evaluacién Epidemiolbégica de esta enfermedad.

Conoceremos, a través de la presentacién que har§ el Sr.
Representante de la FAO, los importantes progresos que han
ocurrido en el proceso de la erradicacibdn de la Peste porcina
Africana en las Américas, asi como la factibilidad de su even-
tual desaparicién de este continente donde infortunadamente fue
introducida en anos recientes.

Hemos querido especialmente incluir en esta oportunidad el
tema de "Produccién de Vacuna Antiaftosa por Ingenieria Genética".
Este descubrimiento constituye sin lugar a dudas un hecho tras-
cendental en la lucha contra las enfermedades de los animales
y trambié&n de las del hombre. Las posibilidades futuras que
ofrece esta tecnologia son inconmensurables y hay quien a di-
cho que la ingenieria genética en la década de los 80, produci
r§ muchas més transformaciones en nuestras vidas que lo que sig
nific6 la ingenieria electr6nica en la dé&cada pasada.

El Instituto ha estimulado un proceso de capacitacién de
personal en la metodologia epidemiolbgica y planificacién en
salud animal. El propb6sito es de apoyar a los paises a contar
con personal calificado, capaz de traducir las politicas nacio-

nales de salud animal en objetivos concretos para el control




de las enfermedades prevalentes y el aumento de la produccién
pecuaria. La planificacifn produce un lenguaje comfin, cana-
liza recursos para la solucién de problemas prioritarios, jus
tifica la asignacién de fondos nacionales, atrae capitales
externos y establece las bases para la asistencia internacio-
nal y su coordinacién. Siguiendo vuestras recomendaciones se
han iniciado estudios para establecer un Centro Regional de
Capacitacibén en estas disciplinas y las autoridades argenti-
nas, por intermedio de la Universidad de La Plata han expre-
sado inter&s por servir de sede a esta empresa.

Conforme lo expresé& el afio pasado estamos estableciendo
en la Sede del Instituto una unidad a cargo de la cooperacién
en servicios de informacién en Salud Animal, que tendr& como
funcibn prioritaria el desarrollo de un Banco de Datos. Po-
dremos en esta forma orientar y sistematizar mejor nuestra co
operacifn en problemas, que por su naturaleza y sus consecuen
cias figuran entre los esenciales. Tomar& algfn tiempo alcan
zar la meta que nos hemos senalado en este campo de la infor-
macién, pero ya estamos dando los primeros pasos en la coor-
dinaci6n internacional. Recientemente hemos firmado un Con-
venio de cooperacién general con la Oficina Internacional de
Epizootias, la OIE, Organismo Mundial responsable de lq infor-
mitica zoosanitaria. Esperamos lograr una estrecha colabora-
cién de trabajo con la OIE y precisamente en cumplimiento de

una de las cl8usulas del Convenio mencionado, se celebra en




esta oportunidad la Va. Conferencia de la Comisién Regional
de la OIE para las Américas, conjuntamente con la REDISA III
del IICA, siendo el tema principal de la Agenda: Servicios
de Informaci6n en Salud Animal.

Todos los problemas que he mencionado, ain cuando se
refieren a una enfermedad en particular, a la politica b&si-
ca o la infraestructura esencial, reflejan necesidades apre-
miantes en las Américas que claman por soluciones regionales
que esté&n de acuerdo con nuestra realidad. Una de estas ne-
cesidades es el conocimiento de los procesos patol6gicos que
obstaculizan el desarrollo ganadero por falta de medios de
diagnéstico e investigacibén, de infraestructuras avanzadas
de laboratorio, unidas a recursos humanos altamente capaci-
tados. Es asf, que el Instituto, haciendo un gran esfuerzo y
cumpliendo con lo recomendado en la REDISA II, design6 una
Comisién de Especialistas, que ha realizado un estudio eva-
luativo y de calificacibén de los servicios de laboratorio de
diagnéstico e investigacién de salud animal en el hemisferio.
El resultado de este estudio seri presentado en esta Reunién
y estoy seguro que pondrd en evidencia la necesidad de la
coordinacién de los Institutosy laboratorios veterinarios
en el continente a través del establecimiento de una verdade-
ra cadena de centros de referencia, que sirvan a los paises
para mejorar sus sistemas de prevencién y vigilancia, propor-
cionen reagentes diagn6sticos especificos, superen la produc-
cién de biol6gicos y contribuyan a la capacitacién de personal

de laboratorio y a la investigacién. Existen proyectos para
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iniciar el establecimiento de estos centros de referencia
en Argentina y Brasil.
Oiremos asf{ mismo en esta Reunién los avances que se

han hecho en la regién respecto a la coordinacifn en salud

animal en las diversas &reas geogr&ficas en que presta coope
racién técnica el IICA. Apreciaremos los progresos logrados
por las diversas instituciones de los Gobiernos que trabajan
en este campo y la colaboracién que prestan otros organismos
internacionales y regionales principalmente la OPS/OMS, la
FAO, la OIE, el OIRSA, el BID y el BIRF. Esta coordinacién
es una larga empresa; que constituye uno de los pilares del
progreso y del bienestar social. Ha llegado el momento de
identificar y reconocer en su real magnitud lo que nos asola
y retarda. Por sobre el pluralismb politico, lo que es vital
debe tener prioridad. De lo contrario nuestros esfuerzos no
lograrén interrumpir, ni siquiera reducir, todo lo que inter-
fiere con el bienestar social.A La promocién de la salud y la
produccién animal implica una responsabilidad de las socieda-
des en su integralidad, asf como de cada uno de sus miembros.
René& Dubos 1o expresa muy bien al decir que "La eleccibn
que una persona hace concerniente a sus actividades y ambiente
afectan no sb6lo su propio futuro, sino también el desarrollo
de los j6venes expuestos durante sus anos de formacién a las
condiciones resultantes de estas elecciones. Cada decisifén
individual ihfluencia asf al grupo social como un todo. En es
te sentido el hombre se hace a si mismo, individual y social-

mente, a trav&s de una serie contfnua de actos voluntarios que
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son gobernadcs por sus juicios de valor y sus anticipaciones

del futuro".*

* René& Dubos. A God Within. Nueva York, Charles Scribner's
Sons, 1972, p&g. 79
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PRESENTACION DEL SR. MINISTRO DE AGRICULTURA

Y GANADERIA DR. JORGE AGUADO

ITTa. REUNION INTERAMERICANA DE DIRECTORES DE SALUD ANIMAL

BUENOS AIRES, 5 - 8 AGOSTO DE 1981

Senores:

Sean estas breves palabras de bienvenida a todos los
destacados delegados extranjeros e invitados nacionales e
internacionales a la IITI Reunién de Directores de Sanidad
Animal y nuestra expresién de reconocimiento al Instituto
Interamericano de Cooperacién para la Agricultura por el
esfuerzo realizado en la organizacifén de este tan importan
te evento, que pone de relieve una vez m8s, el sentido ame
ricanista de nuestros paises, nada menos que para trabajar
al servicio de una causa tan noble, como es la proteccibn
de la Salud Animal, tan vinculada a la produccién de los
alimentos de nuestros pueblos.

Es un alto honor para la Repiblica Argentina servir
de sede para esta Reunibén donde los técnicos de la Sanidad
Animal de nuestros paises de América, se acercan para es-
tudiar los problemas de la regién, consider&ndolos m&s co-
mo una verdadera integracibén geogrdfica, gque como una re-
sultante de las divisiones politicas.

En ese sentido quisiera hacer a ustedes, los té&cnicos,
una exhortacibn desde mi &mbito econbmico y politico como

Ministro de Agricultura y Ganaderia de la Repfiblica Argentina.




Es un hecho reconocido universalmente que no podr& el mundo
avanzar en la produccién de alimentos ni tecnificarse con
eficiencia mientras los problemas sanitarios existan, no
s6lo como factores que deterioran las economifas pecuarias,
sino tambi&n como causales de barreras infranqueables para
el logro del m&s amplio intercambio entre los paises. Sin
este intercambio flufdo, las naciones consumidoras nunca
tendrén alimentos con precios més accesibles a sus pueblos
vy los paises vendedores mal podr&n desarrollar y ampliar
eficientemente su caudal productivo, en beneficio de todo
el mercado agropecuario mundial.

El continente Americano es una importante regifén en
buena parte consumidora, pero donde al mismo tiempo se dan
las m8s privilegiadas dreas por sus condiciones ecolégicas,
para producir en gran escala y en forma econfmica, alimen-
tos -principalmente de orden animal- destinados para un
mundo necesitado de los mismos, cada vez en mayor cantidad.

Poco podremos lograr si los té&cnicos antes que los
politicos, no actfian con un verdadero sentido humanista y
desinteresado de cooperacién e integracién; donde los cono-
cimientos técnicos, los avances cientificos y las medidas
de control puedan ser compartidas y participadas con un am-
plio y generoso sentido de colaboracién, entre todos y con
cada uno de los paises, de nuestra América, coﬁ el senti-
miento de hermandad que los caracteriza desde los origenes

de su historia.




Se hace necesario cada vez m8s este criterio y en
ese sentido mi exhortacibn se dirige a todos ustedes para

que esta Reunibdn sea un verdadero ejemplo de integracién,

concebida bajo el signo de la organizacién de los Estados
Americanos, con la activa participacién de las Institucio-
nes Internacionales como el I.I.C.A., OPS/OMS, la FAO, a
las que tambié&n invito a integrar y coordinar sus esfuer-
zos en los diversos programas, con un sentido de suma y

no de divisi6én, con un criterio de participacién y no de
particién y dominador por la decisién de unidad en la ac-
ci6én para el logro de los objetivos que se determinen.

La Argentina en ese sentido est8 dispuesta a poner
toda su capacidad técnica, sus recursos humanos y materia-
les para aportarlos en beneficio de la regién con su mayor
entusiasmo. Ejemplo de ello, son algunos proyectos de pro
gramas conjuntos que se estén preparando con la cooperacibn
del IICA, como son el del Laboratorio Regional de Referen-
cia y Diagnéstico de Enfermedades Ex6ticas con sede en el
INTA y el del Centro de Capacitacibén en Salud Animal por
convenio entre SENASA y la Universidad Nacional de La Plata:
asf! como el ya concretado y largamente anhelado logro de
los nuevos laboratorios para el Centro Panamericano de
Zoonosis de la Organizacién Panamericana de la Salud. Es-
tos hechos los menciono con pequefios aportes, pero que
sirven de ejemplo a inquietudes que deben multiplicarse y

expandirse cada vez m&s.




S61lo me resta desearles a todos ustedes una feliz es-
tadia en nuestro pais, augurarles un feliz éxitd en todos
los temas de esta importante Reunibén, lo que desde ya des-
cuento y ademds expresarles a todos ustedes con satisfac-
‘cibébn, que el Ministerio de Agricultura y Ganaderia de la
Repiblica Argentina estd a vuestras 6rdenes, para facilitar
todo lo que sea necesario para un mejor desarrollo de vues-
tro trabajo.

Senores Delegados muchas gracias y mucho é&xito.
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PROVISIONAL AGENDA

Activities Report on the Animal Health and
Production Program of IICA.
Projected Activities for 1982.

Panel discussion on the Control of Bovine Brucellosis:
2.1 Present status of Bovine Brucellosis in the
Americas.

Bovine Brucellosis = Control Program in the United
States of America.

Bovine Brucellosis Control Program in Uruguay.
Using vaccination to control Bovine Brucellosis.
Evaluation process for control and/or eradication

programs of animal diseases: factors to be considered.
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Status of African Swine Fever in the Americas.

Report on the Evaluation of the Status of Animal
Health Diagnostic Laboratories in the Americas.

Reports from the Regional Animal health Meetings:
5.1 Northern Area (RESANORTE).

Southern Area (RESASUR).

Andean Area (RESANDINA).

Antillean Area (RESANTILLAS).
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Country-level planning and coordiantion meetings.
An FMD Vaccine by genetic engineering.

Other business. Agenda, date and place for REDISA 1V,
1982.
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WORKING PROGRAM

Wednesday, August 5

8:30 am
9:00 am

9:30 am

10:00 am
10:30 am

11:00 am
11:30 am

Regisﬁration and distfibution of documents
Election of President, Vice-President and Rapporteur
Approval of the Agenda
Inaugural Session
- Address by Dr. José& Emilio Araujo
Director General of IICA

- Address by Dr. Jorge Aguado

Minister of Agriculture and Animal Husbandry,
of Argentina
Coffee break
Item 1 of Agenda
"Activities Report on the Animal Health
and Production Program of IICA Doc. REDISA II1/3
"Projected Activities for the Animal
Health and Production Program of
IICA, 1982" ' Doc. REDISA III/3.1
Dr. Francis Mulhern
Dr. Pedro N. Acha
Discussion of Item 1 of the Agenda
Item 3 of the Agenda
"The Situation of African Swine Fever
in the Americas" Doc. REDISA III/10
' Dr. Y. Ozawa




Wednesday, August 5 (cont.)

12:00 am
12:30 pm
2:30 pm

4:00 pm
4:15 pm

5:00 pm
to

6:00 pm

Thursday, August 6

Discussion of

Lunch
Item 2 of the Agenda
"Panel on the

2.1

2.3

"Present

Item 3 of the Agenda

REDISA III/2

Page
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Control of bovine Brucellosis":

situation of Bovine

Brucellosis in the Americas“

Dr. Casimiro Carcia Carrilo

"The Control Program of the

Bovine Brucellosis in the United

States of America"

Dr. Paul

Becton

"The control Program of Bovine

Brucellosis in Uruguay"

Dr. Nelson Magallanes

Coffee Break

2.4

Discussion of item 2 of the Agenda

9:00 am

"Vaccination in the Control of

Bovine Brucellosis"

Dr. Paul

Nicoletti

"Evaluation of Control and/or

Eradication Programs of National

Diseases"

Dr. Robert K. Anderson

Topic 7 of the Agenda
"Foot-and-Mouth Disease Vaccine

Based on Genetic Engineering

Techniques"

Dr. Jerry Callis

Doc.

Doc.

Doc.

Doc.

Doc.

Doc. REDISA III/16

REDISA III/5

REDISA III/6

REDISA III/7

REDISA III/8

REDISA III/8
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Thursday, August 6 (cont.)

9:30
10:15
10:30

11:15

12:00
12:30
2:30

am
am
am

pm

Discussion of Item 7 of Agenda

Coffee break

Item 4 of the Agenda

"Report of the Commission on the

Evaluation Study of the Situation of

Animal Health Laboratories in the

Americas" : Doc. REDISA III/11
Dr. Carlos Arellano

Comments and Observations by the
Representatives _
General Discussion of Item 4 of the Agenda

)

Lunch

.V CONFERENCE OF THE O.I.E.

COMMISSION FOR THE AMERICAS
- Address by Dr. Pedro Acha,
President of the Commission Doc. REDISA "III/18
OIE/CRA V/2
- Address by Dr. Louis Blajén,

Director General of the 0.I.E Docs.REDISA III/17
'OIE/CRA V/1
REDISA I11I1/19
OIE/CRA V/3

- Recommendations of the Regional

Commission REDISA III/20
OIE/CRA V/4
- Information Systems on Animal Docs.REDISA III/2

OIE/CRA V/2
REDISA II1I/22
Dr. RaGl Casas - OIE/CRA V/6

- Other Matters, Topics, Place and Date

Health Programs

of the VI Regional conference, 1982.



REDISA III/2
Page 4

Thursday, August 6 (cont.)

4:30 pm Coffee break

4:45 pm Visit to the National Livestock
Show Palermo, Park

6:30 pm Conference under the auspices of the
Argentine Rural society in the Auditorium
of the Livestock Exhibition (Special Program)

Friday, August 7

9:00 am Topic 5 of the Agenda
"Reports of the Regional Meeting
on Animal Health":

5.1 Northern Area (RESANORTE I) Doc. REDISA III/12
Dr. thomas Murnane

5.2 Sputhern Area (RESASUR I) Doc. REDISA 111/13
Dr. Ruben Lombardo

5.3 Andean Area (RESANDINA I) Doc. REDISA III/14

Dr. German Gomez

10:15 am Coffee break

10:30 am Antilles Area (RESANTILLAS I) Doc. REDISA III/15
Dr. Frank Alexander

11:00 am Discussion of Item 5 of the Agenda

11:30 am Item 6 of the Agenda

"Programming and Coordination Meetings

of the Countries"

12:30 Lunch

2:30 pm Item 5 (Continued)

4:15 pm Coffee break

4:30 pm Draft Recommendations and Resolutions
to

6:00 pm Plenary Session
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Saturday, August 8

9:00 am Item 8 of the Agenda

- Other Matters

- Topics, date and plase of REDISA IV, 1982
10:00 am Closing Session

- Adoption of the Final Report

- Address by a Representative of IICA

- Address by the President of REDISA III
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REPORT ON THE ACTIVITIES OF THE ANIMAL HEALTH AND PRODUCTION
PROGRAM

Introduction

The Animal Health Program was established at the request
of the Ministers of Agriculture of the Americas. It was
initiated in 1979 during the REDISA I, in answer to the need
felt by all the countries in the Hemisphere to deal with the
problem of animal health. Since that date and until the pre-
sent we have forged ahead with the greatest possible speed
as much still remains to be done, and we hope to maintain the
same rate of progress in future if we can continue to count
with the firm and decided support of all the countries.

Within the scope of our Program, our greatest concern is
to attain technical cooperation in the sphere of animal health,
coherent with the needs and priorities of the countries in
Latin America and the Caribbean.

The present and future activities connected with animal
diseases aré based on the study and analysis of this problem
on the level of each country, by identifying the main problems
that affect, directly or indirectly, the development of the
livestock sector and slow down production. Furthermore, it
is possible in this way to determine which of these health
problems are characteristic in the region and to establish
priorities and action methods that will produce the most des-
irable effects and facilitate themost profitable development

of the existing resources.



In 1981 we have incorporated Animal Production into the
Animal Health Program. This will make possible coordinated
efforts in these two sectors, the main purpose of which is to
increase livestock pfbduction and productivity in all the
countries.

Itshould be borne in mind that the true significance of
animal health programs is not to profit the animal industry
per se, but to seek through this sector the benefit of man-
kind, the primary aim pursued by all the national and inter-
national institutions active in this sector. Animal Health
should be considered an important factor, so closely linked
with production that they are interdependent and neither can
exist without the other when maximum effectiveness is sought
in livestock development.

As regards animal production, the above facts lead to the
conclusion that greater emphasis should be placed in the live-
stock breeding programs in some countries to the development
of the smaller species of animals and of other, non-conven-
tional species that constitute a sound source of animal
proteins as well as providing greater economic benefits to
the poorer countries in Latin America and the Caribbean.

Such countries as México, for example, have obtained very
goods results through a program of basic consumer products
("paquetes familiares") connected with small farms program.

The problems that affect the animal population in our




Region are numerous and varied but, but acting on the
decisions and recomﬁendations adopted until the present in

the Meetings of Regional and Area Directors of Animal Health,
we have established an order of priorities for ongoing activi-
ties. One of the aims of our planning is to avoid a division

of efforts and to seek to concentrate them, whenever necessary

through multinational programs financed by the countries in-
volved and/or with outside assistance that will make possible
the establishment or improvement of national infrastructures.
An example of this is the swine development program in Haiti
to be implemented together with the eradication program of
African Swine Fever.

We shall now refer to the main activities carried out with-
within the framework of the Animal Health Program during the
last year or, more precisely, in the last ten or eleven months.
It should be borne in mind that three of the four Area Special-
ists have initiated their work in September and October 1980
and that another official, who resides in Costa Rica, has been
appointed in January 1981.

REGIONAL ACTIVITIES

Concerning matters of interest common to all, or most of
the countries in the Americas, the following should be mention
ed:

(a) Evaluation of the Diagnostic Laboratories

One of the greatest problems confronting the



development of animal disease prevention control

and eradication programs is, admittedly, the short-
age of capable and qualified diagnostic laboratories
in most of the countries. In accordance with a
decision adopted by REDISA II,a commission has been
established to assess the animal health laboratories
in countries in the Americas. This Evaluation Commis
sion held its first meeting in Mexico (November, 1980)
to establish the bases and methods of evaluation, so
that they should be similar in all the countries.

The six members of the Evaluation Commission visited
all the countries and prepared a report which will

be presented at this meeting.

This study will be the starting point for the establish
ment of conditions that will make possible the devel-
opment of national systems of animal health diagnostic
and reference service laboratories and their coordina-
tion on a continental scale.

(b) Hog Cholera and African Swine Fever

The different aspects of regional activities related
to the African Swine Fever shall be presented during
this meeting by the FAO representative who has been

requested by the countries to speak on this matter.

As regards the eradication program in Haiti, this item

is referred to in the description of activities carried ‘



out in the Area of the Antilles.

In relation with Hog Cholera, it should be noted that
this topic has been discussed recently in some of the
Area meetings of Directors of Animal Health during
which once again interest has been shown in developing
national control and eradication programs coordinated
from the epidemiological standpoint among neighbauring
countries of countries forming part of a geographical
area.

National projects have been initiated in Chile, Parauay,
Brazil and Peru with the assistance of the IICA animal
health program.

A course held in Guatemala on the differential diagno-
sis. of Hog Cholera and African Swine Fever and other
red swine diseases has been of interest to the Central
American countries and Panama. These activities have
been carried out with the assistance of the IICA vet-
erinary advisors, and of special consultants engaged
for this purpose. Likewise, assistance was provided
for individual training and for the abovementioned
course through scholarships awarded by the Program.

In some cases, bibliographical information and other
materials on the topic has been supplied.

(c) Control of ticks, babesiosis and anaplasmosis

From the hemispherical, or regional point of view,



tick, babesiosis and anaplasmosis are causing great
economic losses and considerable reducing the supply

of meat and milk in these countries.

The IICA Animal Health Program has placed special emphasis
on collaborating with the countries affected by this nro-
blem, and their control programs have been recently rev-
iewed and discussed in the meetings of Directors of Animal
Health for the Southern, Andean and Northern Areas. IICA
consultants have provided advisory services to Argentina,
Brazil, Colombia and Ecuador, Uruguay and Peru on the epi-

demiology diagnosis and control de these diseases.

Training courses have been establishéd and we wish to
report, in this connection that the Ministry of Agric-
ulture and Water Resources on México, has offered to
cooperate with all the countries throughits new labo-
ratory for the study of ticks, the "National Parasito-
logy Centre" (CENAPA), located in Cuernavaca.

Training courses on control programs will be given at
CENAPA for personnel from the different countries with
the collaboration of the IICA.

Plans have also been made for a course on diagnosis

ob babesiosis and anaplasmosis, to be given toward

the end of 1981 at the Instituto de Pesquisas Veteri-
narias Desiderio Finamor in Porto Alegre, Rio Grande

do Sul, Brazil, for Brazilian personnel and for tick




(d)

(e)

infested countries in the Southern Area.

Training of Human Resources

Training of personnel for the animal health programs
is a permanent need in the countries and in many cases
is the main factor that limits the effective implemen-
tation of prevention, control and eradication programs.
For this reason, training of human resources has been
and will continue to be taken particularly into account
in our Program and special care will be given to prov-
ide all possible collaboration both for the training
itself and to ensure that the training given is used
whenever necessary and in the respective programs.

it can be seen from the description given in the four
Area reports, that activities have been initiated in
training of personnel in epidemiology and planning and
in laboratory work, the sponsoring of seminars and
national and international meetings on different
topics and, obviously through scholarships.

Coordination among countries

There can be no doubt of the increasing need for
cooperation and coordination of animal health programs,
especially among neighbouring countries or countries
that form part of the same area, that are closely
linked by geographical, trade and epidemiological

bonds.



(f)

As agreed during the REDISA IIand the IICA Areas
meeting of Directors and Animal health that have

been held respectively in Mexico City, Meéxico (April,
1981), Bogota, Colombia (May, 1981), Bridgetown,
Barbados (April-May, 1981) and in Buenos Aires,
Argentina (April, 1981). During these meeting an
assesment was made of the compliance with the recom-
mendations made by REDISA II, the topics of interest
for each Area were studied and the respective recom-
mendations made. The reports of these meetingg shall
be presented at this REDISAIII,by the IICA Area
Veterinarian's and the recommendations submitted to
the meeting, for consideration.

Perhaps the most significant aspect during this period
has been the cooperation between Haiti, The United
States, Mexico and Canada in the effort to eradicate
African Swine Fever in Haiti and a subsequent program
for the development of their swine industry. The
objectives planned for this program have been reached

through agreement, between these countries and the IICA.

Data Bank

The lack of an adequate Inter-American system for

gathering, ordering and distributing data on animal

health has been felt for many years. As a result,and




in accordance with a recommendation made by REDISA II,
preparations have been made to put in operation a
Data Bank located in the headquarters of the IICA.
The development of this Data Bank will obviously dep-
end on the growth and effectiveness of the national
information systems and their collaboration in sup-
plying data that will be available to all the countries.
We have recently signed a cooperation agreement with
the Office International des Epizooties (OIE) which
is included in the documents of this meeting. It
shows that the Institute will be able to cooperate
more actively in the programs of the OIE planned for
the different regions of the world. Precisely in ac-
cordance with this Agreement, REDISA III is being
held jointly with the Fifth Regional Conference of
the OIE Commission for the Americas, whose main

topic of debate will deal with Information Services
on Animal Health.

In accordance with a resolution adopted by RIMSA 2,
held in Washington, D.C. in March of this year, the
activities of the Data Bank and information services
will be coordinated with the Special Program of
Animal Health of the Pan American Health Organization

(PAHO) .



(g) National and International Congresses and Meetings

The advisors of the Animal Health Program have at-
tended and participated in different national and
international events of importance in the area of
animal health and production. On different occas-
ions, they have collaborated with conferences, talks,
and papers submitted by the permanent staff of the
Program and through consultants.
In this way, the Program has helped to disseminate
among large groups of professionals in this field,
different aspects related to the field of animal
health.

AREA ACTIVITIES

The main tasks carried out in the four working areas of
the IICA in the hemisphere, with the assistance of the
Specialists in Animal Health, attached to each one of these

areas are decribed below.

(a) Antille Area (Barbados, Dominican Republic, Grenada,
Guyana, Haiti, Jamaica, Trinidad and Tobago, Surinam).
One of the most important activities in this area was
the intensive work to develop a program for the eradica
tion of African Swine Fever in Haiti. The planning
and preparatory actions were entrusted to the Director
of the Animal health Program, and to high level of-

ficials at IICA Headquarters at San José and in
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Washington D.C., financial assistance has been

pledge by the United States, Mexico and Canada, who

have recently signed the corresponding agreements.

A swine depopulation stage has been programmed, to

be followed by repopulation. The cost of these two
stages, which will be completed between 1981 and

1983, is estimated at USS 23 million for the first

stage and at approximately U$S 14 million for the
second.

A study on the animal health situation in the Antille,
area was started this year and a monthly report on the
prevalence of the principal animal diseases has been
prepared and distributed to the countries of the Area.
In June a bilingual seminar was held on Kingston, Jamaica
on the training of laboratory personnel in the operation
and maintenance ot laboratory equipment. Several
specialists in the field from the caribbean region and
the US were engaged by IICA for the lectures and practi-
cal demonstrations. A regional seminar on epidemiology
was also- held in July in Santo Domingo with the assist-
ance of specialists from the Division of Tropical Animal
Health of the University of Florida and of the U.S.
Department of Agriculture.

Complying with a request made by the countries, the

IICA has initiated a study of the prevalence of Blue



(b)
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Tongue in the Antilles Area will shortly carry out a
serological survey planned for this purpose.

Taking advantage of the Resantillas I Meeting in
Bridgetown, Barbados, a seminar was held on "Project
Identification and Design", which placed special
emphasis on the relationship between the animal health
and animal production, using as an example the develop-
ment of the poultryindustry in Barbados.

The Area Specialist collaborated in the seminar con
"Cattle Reproduction",held in Guyana and formed part
of the team of veterinarian from the Caribbean who co-
operated with the Pan American Foot and Mouth Disease
Centre of preparation of a manual on emergency measures
to be adopted for the eradication of exotic diseases,
with special emphasis on foot-and-mouth disease.
During the first three months of this year, three vet-
erinarians from the Caribbean areas (Guyana, Trinidad
and Tobago and Jamaica) received training in the tech-
niques of diagnosis and control of the screwworn in
different facilities of the National Screwworn eradica
tion Program in Mexico.

Andean Area (Bolivia, Colombia, Ecuador, Peru and

Venezuela)
A study on the status of animal health programs was

completed and presented at the Resandina I meeting
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held in May in Bogota, Colombia. The study shows

the need to conduct related activities in the countries
of the Area, such as projects on Hog Cholera, control
of tick, babesiosis, anaplasmosis and bovine paralyt-
ical rabies.

At the request of the Ministries of Agriculture and
Health, the services of a Consultant specialized in the
control of bovine paralytical rabies were provided to
collaborate in the planning and execution of a control

program of this disease in the Choco, area of Colombia.

Officials from the IICA Animal Health Program held
consultative meetings with Venezuelan Animal Health
Authorities in order to prepare a technical cooperation
program to be initiated in the course of this year.

The services of a specialist in the different aspects
of research and control of babesiosis and anaplasmosis
have been provided to Colombia, Ecuador and Peru.

The Area Specialist and consultants engaged by IICA for
this purpose collaborated in the seminar on diseases
and cattle reproduction problems, sponsored by the Ins-
tituto Colombiano Agropecuario (ICA) and other Colombian
institutions which was held in the last month of June.
Assistance has been provided to the Veterinary Research
Divisioﬁ of the ICA and the National University of

Colombia in the organization and implementation of a



(c)

course on epidemiology and preventive medicine for
field veterinarians.

A training program in control of ticks and the
diagnosis of babesiosis and anaplasmosis will be
carried out this year. The training program in

which all the countries in the Andean Area would
participate, will be conducted at the National Para-
sitology Centre (CENAPA) in Cuernavaca, Mexico, with
the collaboration of the authorities of that country.
Assistance has been provided to Bolivia, Ecuador and
Peru for the planning and preparation of their nation-
al Hog Cholera control programs.

Assistance and advisory services have been provided to
the Colombian Veterina;y Products Laboratories, VECOL,
which will initiate and develop this year the program
on the antirabies vaccine for veterinary use.

Northern Area (Costa Rica, El Salvador, Guatemala,

Honduras, Nicaragua, Mexico, Panama)

The meeting of animal health officials from the Northern
Area (RESANORTE I) was preceded by a seminar on "Animal
Health Planning"” organized by the IICA Area specialists
with the assistance of the School of Veterinary Medicine
of the U.N.A.M., the PAHO Area Veterinarians and the
Animal Héalth Department of the S.A.R.H. of Mexico.

Fourteen representatives from the countries of Central




America, Mexico and Panama attended the meeting, in

the course of which the different aspects of animal
health programming and administration were reviewed,

as well as the political and social factors that

affect the animal control campaigns.

Studies have been initiated in Central America and
Panama aimed at integrating this Area into the Screw-
worn eradication program currently implemented by

Mexico and the United States, so that the control
barrier might be extended from the Tehuantepec, Isthums,
to the Darien region in the boundary zone between Panama
and Colombia. To this end, two professionals from each
Central American country and from Panama have been
trained in the program facilities in Mexico.

The veterinarians assigned to each country by the Region
al International Organization of Animal health and Plant
Protection (OIRSA) who have collaborated in the control

of "Torsalo" (Dermatobia Hominis) and who will play a

decisive role in screwworm eradication activities were
incorporated into this group of professionals. A one
month training course was given in the National Screw-
worm Eradication Program Headquarters in Mexico City,

in the sterile fly produetion plant in Tuxtla, Gutierrez
and in the distribution centres in Guadalajara and

Tampico.
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These professionals are collaborating in the study
carried out in Central America and Panama by IICA
personnel and specialized consultants that will

serve as a basis for preparing a technical and

economic feasibility project to be submitted to nat-
ional and international financial organizations for
consideration and help to obtain the funds needed to
begin the extension of this eradication campaign in
1983. The estimated cost of a four-year program will
amount to 110 million dollars, approximately.

The area Specialist was appointed to the Commission for
the Evaluation of Veterinary‘Laboratory Diagnostic Serv-
ices and in this capacity formed part of the group that
evaluated and classified laboratories in Central Ame-
rica and Panama.

One of the actions taken to correct the faults noted

in some of the veterinary laboratories of this Area,

was the organization and implementation of a training
course in differential diagnostic of African Swine Fever,
and Hog Cholera, which was given in Guatemala City in
June. Diagnostician from Honduras, Nicaragua and El
Salvador participated in the course given by consultants
engaged by the IICA.

The evaluation of laboratories in these countries

showed that there are serious defects for the diagnostic
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of babesiosis and anaplasmosis. Only Mexico and

Costa Rica have laboratories suitable for diagnostic

and for supervising”the epidemiological evo}ution of
these diseases. To remedy this sitﬁation, a course

in thevdiagnostic of haematozoarios with emphasis on
serological methods has been planned for countries in
the Area, which will be given jointly with the Insti-
tuto de Investigaciones Pecuarias of Palo Alto, Mexico.
Technicgl assistance agreement is being negotiated with
the animal health authorities of Honduras for the elabor
ation and preparation of a control program for Torsalo
(Dermatobia hominis) and tick borne diseases. Financial
support for this technical assistance will be provided
by the Inter-American Development Bank.

(d) Southern Area (Argentina, Brazil, Chile, Paraguay and

Uruguay). Reference shall be made initially to those
activities carried in~the Southern Area that are of
common interest to countries in this Area.

Drafting of a document on the feasibility of a project
for the Technological on Animal Health Development Pro-
gram of the Veterinary Science Research Centre, of the
Instituto Nacional de Tecnologia Agropecuaria (INTA)

of Argentina, has been completed. This document was
recently‘submitted to the Argentine authorities for

approval and implementation.
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Countries in the Southern Area have shown interest

in this project that, can lead to the qualitative

and quantitative improvement of the veterinary
diagnostic capacity, from a regional standpoint.

IICA personnel and a project analyst consultant
engaged for this purpose participated in this task.
In compliance with the respective recommendation of
REDISA II, assistance was provided in Argentin; in
preparing the project for the establishment of a
sﬁbregional Training Centre in Animal Health, which
vill be located at the Faculty of Veterinary Sciences
" of the National University of La Plata. The Area
Specialist collaborated in this project together with
two IICA short term consultants and officials of the
National Animal Health Service (SENASA) .

It should be noted, in connection with this aspect of
regional coordination in the training of personnel in
prevention, control and eradication of animal diseases,
that eight assistant directors from the Dominican
Republic are presently in Argentina attending a'one
month course conducted at the University of La Plata
for the field staff of the Servicios de Lﬁchas Sanita-
rias Argentinas (SELSA) that has kindly granted the
corresponding fellowships. At the end of the course

the Dominican Veterinarians will be able to obtain
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field experience at the different disease control
programs in the interior of the country

Assistance has been also provided in Argentina for a
course for 120 veterinarians on health and other pro-
plems affecting the reproductive efficiency in cattle.
This course, which is sponsored by different national
and provincial institutions will be conducted at the
Faculty of Veterinary Sciences of the Universidad Na-
cional del Centro de la Provincia de Buenos Aires from
15 October to 21 November.

IICA staff collaborated, together with a specialist in
eradication programs and a laboratory specialist, in

the elaboration and commencement of the Hog Cholera
eradication program in Chile.

Similar assistance was provided to Paraguay in preparing
a project for the control of Hog Cholera equine infec-
tious anemia and Newcastle disease with the help of the
Southern Area specialist and of two short-term consult-
ants.

Negotiations with the Brazilian animal health authorit-
ies, connected with the signing of a technical assistance
agreement, for the elaboration of a project to strengthen
the National Animal Health Diagnostic Laboratories

(LANARA) are in an advanced stage, and plans have been
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made to commence these activities in August. IICA
staff will collaborate in this project and several
consultants will be engaged by the Institute for this
purpose. Activities connected with other animal health
programs, such as Hog Cholera and African Swine Fever
contemplated in this Agreement.

Assistance has been provided to Brazil in connection
with control of ticks, bebesiosis and anaplasmosis. A
specialist in this field collaborated with the animal
health authorities of the Department of Agriculture

of Rio G;ande do Sul. Similar assistance was provided
in Uruguay through the services of a specialist in the
different aspects of the study and control of ticks,

babesiosis and anaplasmosis. Assistance in this field

"was also given to Argentina through the services of a

consultant who studied the present status of the tick
control program and the different aspects of laboratory
and research work related to these diseases.

Two fellows from Brazil and one from Uruguay will visit
Mexico at the end of the year to study the tick eradica-
tion program of that country.

A oourse on the diagnostic of babesiosis and anaplasmosis
will be cbnducted in October at the Instituto de Pesqui-
sas Veterinarias Desiderio Finamor in Porto Alegre, Rio

Grande so Sul. Nine laboratory specialists of the




Brazilian Ministry of Agriculture and 3 specialiéts from
neighbouring countries will participate in the course.
Assistance has been provided to the Ministry of Agri-
culture in Brazilia in the elaboration of an animal
health program that may serve as reference for other
areas of Brazil.

The services of a Consultant on bovine leukosis were
provided to Argentina, Brazil and Uruguay.

A specialist in bovine brucellosis will visit Chile in
August as advisor to the Veterinary Shools in Santiago
and Valdivia and a second specialist will act as consult-
ant to SENASA in Argentina on procedures and indicators
for evaluating the brucellosis control program.

A fellowship was provided to a paraguayan veterinarian
who received training in the preparation of antigen for
equine infectious anemia at the Instituto de Zoonosis e
Investigaciones Pecuarias in Lima, Peru. Two veterinar-
ians of the Minsitry of Agriculture will visit Chile in
October for training in the laboratory and field aspects
of Hog Cholera. Another fellow will visit ICA, in Colom-
bia for training in communications on animal health.

In September, the chief of vaccines control of SAC, Chile
will receive advanced training on quality control of

Hog Cholera vaccines, at the Maisons d"Alfort Laborator-

ies of the French Ministry of Agriculture.
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In March, an agreement was signed between the Argen-
tine National Animal Health Service (SENASA) and the
IICA, for the provision of technical assistance in
Animal Health. This project is financed with national
funds and at present there are three specialists col-
laborating in planning, epidemiology and laboratory
activities with SENASA.

Finally, an Agreement on technical assistance and train-
ing for Hog Cholera, equine infectious anemia and
Newcastle disease control programs is being negotiated
betweem IICA and with the Ministry of Agriculture and
Animal Husbandry of Paraguay. It is expected that this

Agreement will be signed in August or September.
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PLANNED ACTIVITIES FOR 1982

ANIMAL HEALTH PROGRAM

As you are informed, the I.I.C.A.'s biennial budget for
- 1982-83 will be revised next week at the Meeting of the Ame-
rican Board of Agriculture to téke;place in this City of
Buenos Aires. |

If the budget proposal for the Animal Health Program,
with a small increment for the period, is approved, activities.
currently in progress will be extended and some others will
be initiated as, for example, strengthening the diagnostic ani
mal health laboratories.

Some of the activities included in the program are:

African Swine Fever

As part of the program for the eradication of African
Swine Fever (ASF) in Haiti, we hope to be able to begin the
depopulation phase with a voluntary reduction of the swine
population through the normal marketing channels.

In addition, a feasibility study will be done to define
the plan of action for the repopulation phase and for swine
improvement, as well as for developing the veterinary infras-
tructure required for the care and health surveillance of thé

replacement animals.



The first phase will begin towards the end of 1981, and
repopulation is expected to start at the beginning of 1983.

Funds are available for those activities.

Ticks

In the area of tick control we expect an intensification
of personnel training in laboratory and field work, including
methods of control of tick populations over and above the
traditional bi-weekly aspersion or immersion bathings. We
shall also help to carry out field tests in different coun-
tries, to find more effective methods for the diagnosis and

control of tick-borne diseases.

Screwworm (Cocchlomyia hominivorax)

We intend to submit a proposal to the international finan-
cial agencies in 1982, in order to obtain the fund needed for
the eradication of screwworm in Central America and Panama.
This would move the barrier back from the Tehuantepec Isthmus
in Mexico to the Panama-Colombia border. The evaluation
studies commenced in 1981 and will continue during 1982, in
the expectation that funds will be forthcoming for starting

the program in 1983.

Hog cholera

Many countries, including Brazil, Colombia, Chile, Perd
and Venezuela, appear to be interested in the control and pos-

sible eradication of hog cholera. This growing interest is




due in large part to the appearance in the hemisphere of
African Swine Fever, and to the great difficulty in diffe-.
rentiating one disease from the other in countries where
hog cholera is endemic. 1In such cases, ASF may be appear
in one country and behave like hog cholera; it may remain
unidentified until the infection is wide spread. It has .
been demonstrated by Canada, the United States, some coun-
tries in the Caribbean, and by countries on other Continents.

that hog cholera can be eradicated.

Training

Training in Epidemiology will continue in 1982, with
emphasis on cost-benefit analysis. This type of training
will be offered at the Universidad Nacional de Mexico and
the Universidad Nacional de La Plata in Argentina, as well
as at other universities in interested countries. The
participants will be veterinary doctors from different
countries, whose work is connected with the control and
eradication of infectious animal diseases and where the
outbreak of such diseases must be reported.

IICA will continue to encourage training on laboratory
methods and organization and collaborate with thgse activi-

ties and with disease prevention and control programs.

Data Bank

We expect to improve the data bank on animal health in

1982, so that it can serve the whole Hemisphere during 1982.



To this end we are preparing a data collection system that
will require the cooperation of all the animal health units
in the countries both in gathering the data and updating it.
All the data will be incorporated into the computer in the
headquarters in San José, and will be available to the coun-

tries whenever they ask for information.

Animal Health Diagnostic Laboratories

In the coming year, a program will be established to fast
er the development of national diagnostic laboratory systems
and their coordination on an inter-American scale. To that
end, use will be made of the information contained in the
evaluation of the present status of the laboratories, made
in 1981 by the Evaluation Committee specially established by
the IICA Animal Health Program. We shall also try to obtain
funds from the international financing agencies now providing
financial assistance to the countries for the eradication of
animal diseases, a goal that can only be met by improving the
diagnostic capacity in the countries. It is our task to esta
blish the highest priorities for 1982, in order to make the
diagnostic systems in the countries a reality as soon as pos-

sible and for all countries in this Hemisphere.

Animal Production

IICA's Animal Production activities will become part of

the Animal Health Program as of 1982. First priority will be




assigned to the development of smaller species, that serve as
a source of protein for low-income groups in Latin America
and the Caribbean. During 1982 we shall try to obtain funds
for field studies in the interested countries to see whether
this program can live up to our hopes of helping all develop-

ing countries to improve their diet with animal products.
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PRESENT STATUS OF BOVINE BRUCELLOSIS IN THE AMERICAS

by Casimiro Garcia-Carrillo*

Brucellosis is an infection of worldwide distribution. It is
perhaps the most important zoonosis in the Americas, not only because
of its implications for human health, but also because of the serious
losses it causes to the livestock industry, with the consequent
diminution of much needed foodstuffs, especially animal proteins.

All the known species of the genus Brucella and most of the
biotypes of each species are found in the Region. However, their
distribution is uneven and in most instances it coincides with the
most numerous domestic species in each area.

The present paper examines the status of bovine brucellosis
in the countries of the Americas. We are convinced that the knowledge
of past and present facts related to this zoonosis is the main
prerequisite for any program aimed at its control and eventual

eradication.

ARGENTINA

Very high rates of reactors have been obtained in all the
studies on the prevalence of brucellosis in cattle. Rossi in 1947 (52)
calculated that over 207 of the milk cows were infected. Jurado and
Cedro estimated the prevalence to be between 23 and 257 in 1954 (33).
According to research conducted by the Instituto Nacional de Tecnologifa
Agropecuaria (INTA), it would amount to 27%, and in some municipalities,
it would be as high as 46,6% (8).

In 1955, Maubecin estimated that 757 of the dairy farms of the
milk sheds of the province of C6rdoba were infected (37).

According to Cedro et al., the overall prevalence in the
country in 1960 was 207 for beef cattle and 257 for dairy cattle.
Other authors agreed with these estimates (3).

More alarming still are the concepts expressed by Doldan
and Sabbione (16) who in 1956 stated that '"'there is no cattle-
breeding establishment in Argentina, whatever its type of operation,
free from brucellosis'". That same year, Mor&n and Maubecin (42)
based on the milk ring test, found that infected farms rates in the
milk sheds of the provinces of Buenos Aires and COrdoba ranged

* Pan American Zoonoses Center (PAHO/WHO), Casilla 3092, Correo Central
(1000) Buenos Aires, Argentina
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. between 61 and 99%, and that in the province of Buenos Aires was
88,8% (43). Ten years later, Darlan and Cabezali (15) established
that 86,5% of the farms of Bahfa Blanca covered in their study were
infected. 1In the milk supply area of the city of La Plata, Morales
found 75,48% of the farms to be infected (39).

It is estimated that the prevalence has not changed in 1980.
According to conservative estimates, in the province with high
cattle population densities, it ranges between 10,767 in Entre Rios
and 13,86% in Buenos Aires.

Control campaigns

Due to the constant increase in the number of human cases,
the national government appointed in 1932 a committee to study
undulant fever.

In 1947 several plans were proposed to control brucellosis.
In view of the seriousness of the infection in the province of
Cébrdoba, Goobar and Oulton suggested a control program based on
vaccination and on the implementation of sanitary measures (25).

In 1957, the Ministry of Education and Justice appointed
a group of experts to draft the bases for a '"National Law for the
Compulsory Control of Human and Animal Brucellosis'".

B. abortus strain 19 vaccine was used on a small scale
during the late thirties and the beginning of the forties. 1In keeping
with a ministerial. resolution of 1947, an official register of
. breeders who vaccinate their calves on a voluntary basis was established.
In 1965 vaccination was made compulsory in certain areas of the
provinces of C6érdoba and Santa Fe. At the end of 1980, vaccination
was declared to be mandatory throughout the country.

In 1966, under an agreement between the Ministry of Agriculture
and the Pan American Zoonoses Center (PAHO/WHO), the strict control
of vaccines was established and at present (1981) the official
laboratory assures the regular control of each series of vaccines
produced in the country before they are placed in the market.

Economic losses

In 1966, Bacigalupo et al. (2) estimated the country's
total losses due to brucellosis on the basis of the prevalence of
~infection in each species. Losses in cattle amounted to over 126
million dollars. Recent studies conducted by the INTA indicate
that current losses exceed that figure, not only because the
prevalence has not declined, but also because the value of the
international currency has decreased since 1966.




BARBADOS

Brucellosis is known to be present in Barbados since 1948 (27).
On that year, it was believed that the infection rate could be as
high as 40%; in 1950 the estimates of the Commission for the study
of animal diseases in the Caribbean placed it at 88%. 1In 1975 a
program for the eradication of the disease was established. A total
of 5142 animals (947 of the population) was tested in 1977; 0,97 of
them reacted to the card test and only six (0,1%) gave positive reaction
to the tube agglutination test. The reactors were eliminated.

BELIZE

In 1975, a total of 2180 cattle were tested, with reactors
amounting to 0,69%. 1In subsequent years this percentage declined
to approximately 0,1.

In 1979, two bovine reactors were found among 8133 tested;
the same number was found in 1980. 1In both instances, reactions
may have been non specific, since there were no history of abortions.
(Dr. Gamble, personal communication).

BOLIVIA

The percentage of reactors to the serologic tests conducted
between 1965 and 1972 ranged between 7 and 52 for the dairy cattle,
and between 3 and 33, for beef cattle (5).

In a study carried out in 1978 at the milk shed of the
department of Santa Cruz, 37 of the 121 herds tested were found to
be positive (Cruz Patifio, unpublished paper). 1In another study
conducted in Cochabamba in 1978, 1,06% of the 8456 animals tested
was positive. Infected animals were found in 2,67 of the herds
(Vargas Alcorta, thesis, University of Santa Cruz).

According to the available information, the isolation of
Brucella has not been achieved in Bolivia.

In 1967, Mufioz made 1443 tests in cattle from 30 farms of the
department of Santa Cruz; 216 of these tests gave positive results
(14,97%) and 167, were suspect (11,57%). The same author also
informed that abortions had occurred in some of the farms (44).

Saucedo Bravo submitted a thesis on the dairy farms of
Santa Cruz in 1969. Of the 400 cattle he tested, results showed
34 (8,5%) to be positive and 18 (4,5%), suspect.
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Approximately 2000 sera per year were tested at the INBA II
laboratory of Santa Cruz between 1971 and 1979. Reactors to the
routine tests were between 5 to 137, with an almost equal number

of suspect cases.

1n 1976 Bolivia obtained a loan from the Inter-American
Development Bank (IDR) (IDB-464/SF-80 loan) and establ ished the
National Service for the Control of Foot-and-Mouth Disease, Rabies
and Brucellosis (SENARB), which initiated its activities in 1977.

The first reports of the national program (SENARB) in the
area ot santa Cruz showed positive reactors in 30% of the 125 herds
tested by the milk ring test.

BRAZIL

According to Thiago de Mello (38) in 1950 bovine brucellosis
had already spread throughout the country, with prevalences ranging
between 10 and 207%. Rates were highest in the states with greater
cattle population densities, such as Rfo Grande do Sul, Sao Paulo,
Minas Gerais and Rio de Janeiro.

In 1972, Giorgi, Castro and Portugal (24) typed 23 strains
isolated from cattle, hogs and horses. One of the strains isolated
from cattle was B. suis, seven were B. abortus biotype 1, and nine
B. abortus biotype 2. All the isolates from hogs were B. suis and
one from horses corresponded to B. abortus.

In 1965, Schlogel (54) tested 1609 milk samples from cows of
Parangd and found 54,77 of reactors.

Studies carried out in some of the municipalities of Bahfa in
1971 showed that the prevalence of reactors in hogs was over 10%,
with titers higher than 1/100 and that about 847 of the farms were
infected (11). 1In other studies conducted between 1972 and 1974,
infection rates were also close to 107 in the 14 842 cows tested;
reactors were detected in approximately 907 of the farms (12).

In studies they carried out in Sao Paulo during 1972, other
authors found 19% reacting cows (10).

In 1968, Almeida submitted the figures on the prevalence
of brucellosis in Brazil between 1962 and 1968 at the National
Veterinary Science Congress. This information is summarized in
Table 1 (1).

Control campaigns

The Brazilian legislation has not been very strict as regards
brucellosis. The Decree-Act N°6922 of 1944 provides for the
identification of vaccinated cattle. Subsequent decrees have dealt
with the same subject, although none of them resulted in significant
progress in the field of prophylaxis.
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In compliance with the provisions of Resolution N°438 of
1958, regulations on the importation and exportation of animals
were established, whereby animals imported for reproduction must
be certified to be negative to the agglutination tests for
‘brucellosis. Tests are repeated at the ports of entry and the
animals found to be positive are slaughtered with no inndemnity
for the owner.

In 1965, the Ministry of Agriculture designed a control program
based on vaccination, but it was never carried out due mainly to the
lack of sufficient funds. 1In 1970, the Federal contributions for
brucellosis control amounted to 647 330 cruceiros (130 000 USA
dollars) (6).

Economic losses

Taking into account only the number of abortions and the
decrease in milk production, the Ministry of Agriculture estimated
in 1971 the annual loss to the country at 160 million cruceiros
(32 million dollars) (6).

Vaccination

Under the supervision of the Ministry of Agriculture,
1 332 782 calves were vaccinated from 1966 to 1979. There is no
information on the number of cattle vaccinated privately by the
owners, but it is believed to be higher.

According to the results of the national survey on animal
health, 675 253 female and 47 016 male cattle were vaccinated
during 1975 in the states covered by the survey, including 76 370
female and 22 770 male cattle over 10 months old.

National survey

A survey on the prevalence of brucellosis was conducted
during 1975 in the states with the highest cattle populations,
excluding Rio Grande do Sul, which had its own control program.
The Northeastern states were not included either,with the
exception of the territory of Roraima.

Table 2 shows the prevalence of brucellosis in Brazil,
by states, as determined on the basis of the results of the survey.
With few exceptions, the prevalence was always below that estimated
previously.

The highest rates of farms with positive animals were observed
in Goias (32%) and Minas Gerais (17,7%), thus indicating that the
infection is localized to a great extent. This fact is highly
favorable for a brucellosis control program in Brazil and for the
eventual eradication of the disease.
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Campaign in Rio Grande do Sul

Since 1949, the Sanitation Division of the Animal Production
Office became increasingly aware of the need to take action with respect
to the problem of brucellosis. The Bovine Brucellosis Eradication
Service (SEBB) was established in 1953, and in 1963 a vaccination
'program was put into effect in five municipalities in the border
area with Uruguay. The studies conducted during 1963 showed a
prevalence of 5,2%; a total of 194 452 animals was vaccinated.

In 1964, the state was divided into three areas where control
actions were initiated in the course of the three subsequent years.
The campaign was based on the vaccination of heifer calves aged
4 to 10 months and on serologic testing, as a supplementary measure.
Also in 1964, under the provisions of the State Act N°4890 the
control of animal brucellosis became mandatory. 1In 1965, the
Decree N°17 217 establishing the pertinent regulations was approved.
On that same year vaccination was made compulsory in several areas.

CANADA

In Canada, as in many other countries, the first data on
the prevalence of brucellosis showed considerable disparity. The
tests carried out in the area of Ontario during 1934 gave 30,57
of positive reactors with titers of 1/100 or higher, whereas
according to other studies that percentage was 6,5, or no reactors
were found (29).

Control programs

The first committee against contagious abortion, formed by
physicians, veterinarians and stockowners, was established in 1929.
In 1931 the first area was declared to be free from brucellosis.

Control programs, significantly different since the
establishment of the committee, were unified in 1948. From that
year on, a farm is declared to be free from brucellosis after
three negative tests, performed at three months' intervals.

Vaccination with B. abortus strain 19 (the only authorized
vaccine) was the most important measure to be implemented in the
majority of the provinces since 1947 (29,45).

The first actions aimed at eradication were adopted in 1950,
when the prevalence of bovine brucellosis was estimated at 97.
As a result of vaccination, the prevalence decreased to 4,5% in 1956.

In 1957, a program based on serological testing and the
elimination of reectors was introduced, without discontinuing
vaccination. Cattle owners were compensated in an amount subject




-7-

to periodic revision, which in 1976 amounted to a maximum of
450 dollars for purebreds and to 200 dollars for grade cattle.

When the infection rate was reduced to below'l7 of the cattle
population and 57 of the herds, the area was certified for a period
of three years. When the infection rate was below 0,27 of the
cattle in the area and 17 of the herds, the area was designated
as brucellosis-free and certified for a period of five years (36).

About 1960, the Health of Animals Branch introduced two
surveillance procedures, nemely, the brucellosis milk ring testing
and the market cattle testirng (MCT) programs. In both programs,
if a reaction is encountered, the whol'e herd is tested. Since
some years back, all herds adjacent to infected herds are also
tested.

McKeown (36) considers it advisable to perform the agglutination
test and the complement fixation test in parallel. 1In some instances,
however, the only solution is the total elimination of the herd.

In 1976, when the prevalence of brucellosis in Canada was
below 27, the question of the disadvantages of vaccination was
thoroughly discussed and considered. At present, conditions in Canada
allow for the supposition that the country will be free from
brucellosis in the near future.

THE CARIBBEAN

According to official reports of recent years, there are no
cases of brucellosis in human beings nor in animals in the islands
of Anguilla, Antigua, Bahama, Bermuda, Curacao, Dominica, Grenada,
British Virgin Islands, Martinique, Montserrat, and Saint Martin.

The situation is the same in French Guiana and Guyana, where
no research on brucellosis has been carried out because both are
believed to be free from brucellosis.

Several thousands of tests have been performed during recent
years in Trinidad and Tobago; a very small amount of animals with
dubtful reaction has been found.

CHILE

In the Ten-Year Animal Health Plan, it was estimated that
the prevalence of bovine brucellosis in 1974 was 57 in the Northern
Region, 15% in the Central Region, and 3% in the Southern Region.

An animal health project, which included foot-and-mouth disease
and brucellosis, was prepared in 1976. It was financed by the IDB
(48,6%), the Chilean Agriculture and Liwvestock Service (40,6%) and
by those benefiting directly from the project (10,8%).
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The following are the project's main objectives in the
field of brucellosis control:

Central-Southern Region (from Coquimbo to Llanquihué): control
of bovine brucellosis with a view to its subsequent eradication.

Northern and Southern Regions: eradication of the disease in a
period of not more than five years.

The strategy adopted for the Central-Southern Region consisted
in the mass vaccination with B. abortus strain 19 of calves 3 to 8
months' o0ld, and for the remaining two regions, in the performance
of tests and the elimination of reactors.

Economic losses

In 1963, Cornejo Marino estimated that Chile, with a cattle
population of less than 3 million head, lost 13 332 400 dollars a year
due to brucellosis.

In the animal health project, in which brucellosis and foot-and-
mouth disease have been included, the benefit/cost ratio was estimated
at 1,67. Although this ratio is quite favorable, it was calculated
for the duration of the IDB investment period, i.e., four years.

The economic evaluation of a brucellosis control program is usually
made for a period of 10, 15 or more years. The benefit/cost ratio
for such periods is very high.

COLOMBIA

After the first isolations of B. abortus made by Escobar, Plata
Guerrero in 1944 and Boh6rquez on several occasions informed on the
isolation of B.abortus from placentas or bovine fetuses.

In 1964, Nieto and Zaraza found 40,47 of the herds of the
Cauca Valley to be positive to the milk ring test.

In a study performed in slaughterhouses, Vaughn et al.(1968)
found 3,57 reactors and 9,57 of suspects in the 454 specimens tested.
The Cauca Valley area had the highest rate of infection (58).

During the years 1970 and 1971, a sampling survey, which
included the testing of 230 469 cattle representing all the political
divisions of the country, was carried out as the first stage of the
brucellosis control campaign. The overall prevalence for the country
was 6,67 of positive animalSand 16,57 suspects. Significant differences
were observed: whereas in the Meta River area the percentage of
positive cases amounted to 0,9, the departments of Boyac4, Cesar and
Magdalena Medio had 117, of reactors and a higher percentage of suspects.
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From 1971 through 1978 approximately 300 000 serological
tests were performed annually on samples from the country's 23
departments. The existence of brucellosis was confirmed in all the
departments, with a prevalence of positive animals ranging from 0,4
to 11,47. The overall current prevalence for the country is calculated
at 4,229 of positive reactors and a similar percentage of suspect animals.

Economic aspects

In 1967, it was estimated that Colombia, with a cattle population
of 16 million head, lost 177 557 000 pesos a year (approximately
9 million USA dollars) due to brucellosis infection (9).

Control campaigns and quarantine measures

In 1934, the Government of Colombia passed the first regulations
aimed at controlling the disease, which included vaccination with
B. abortus strain 19.

Resolution N°125 of 1964 provided for the administration of
strain 19 vaccine to female cattle of all ages. The owner was
responsible for vaccinating his animals and the sale of the vaccine was
unrestricted. This resdution was modified in 1969, in keeping with the
pertinent international regulations.

COSTA RICA

In 1975, a probability sampling survey showed an overall national
prevalence of 6,45%. The highest rate corresponded to the areas of
the Central Eastern Valley and the Eastern Pacific, with 12,9%, whereas
the Northern Region had the lowest (4,7%).

An animal health program, which included brucellosis, was designed
in 1976. The strategy of the program consisted in the vaccination of
calves until the prevalence of infection declined to levels compatible
with the eradication programs (13).

Economic losses

In 1958, Pérez Ch. (48) calculated in 8 786 135 colons
(1 549 583 dollars) the losses caused by bovine brucellosis. 1In the
animal health project prepared in 1976, they had been estimated at
18 380 000 colons (2 150 000 dollars).

CUBA

Brucella abortus was isolated from bovine placenta in 1937 by Lage(47).

Since 1963, the use of the slow tube agglutination test and the
elimination of reactors have been increased. Table 3 summarizes the
results of the diagnostic tests carried out from 1963 through 1976.
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Although the prevalence of individual cattle infection was
below 57, the rate of infected farms was very high: wup to 76-77%
in the province of Oriente.

The table reveals a gradual decrease in the number of reactors
up to recent years, when the rate remained at approximately 0,47,
a fact which shows the extraordinary success of the program.

From 1963, emphasis was given to a program for animal
brucellosis eradication consisting in the serological testing of
animals and the elimination of reactors to the slow tube agglutination
and/or complement fixation tests. At the same time, regulations
on the movement of animals and quarantine measures for imported
animals were put into effect.

DOMINICAN REPUBLIC

During the period 1966-1971, almost 100 000 serological tests
were performed with very variable results: reactors ranged between
4,1 and 12,27 a year. The average overall prevalence was estimated
at approximately 10%.

In 1972, a national animal health program which included
brucellosis, was prepared. Control of this zoonosis was based mainly
on the overall vaccination of calves with strain 19 vaccine. The
program contemplated the performance of serologic tests and the
elimination of reactors in the farms were this measure was found to be
financially practicable.

ECUADOR

In 1952, Uriguen Bravo and G6mez Lince (56) isolated Brucella
abortus from the vaginal discharge of a cow that had aborted in a
farm in the province of Cotopaxi, where there was a significant
number of imported cattle and a history of many abortions.

In the last studies which have come to our knowledge, the
percentage of reactors was estimated at approximately 67 for the
period 1975-1979.

Campaigns

In 1979, the Ministry of Agriculture prepared the guidelines
for the national program of animal health, based on the official
vaccination of calves and the voluntary elimination of reactors.

EL SALVADOR

The prevalence of bovine brucellosis in E1 Salvador is very
low with an average estimated at 2%, although in some departments
it may be as high as 4 and even 9% (17).
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Approximately 30 000 animals a year were tested between
1969 and 1973; reactor rates ranged from 1,36 to 2,107% (Ruano,
Matamoros, and Escalante, 1973, unpublished paper),

Over the last few years, the prevalence of the disease has
remained practically the same: 1975, 32 094 animals tested with
1,08% positive reactors; 1976, 27 306 animals and 2,38% reactors, and
1977, 48 038 tested with 1,95% positive cases.

Campaigns

~In 1976, the Republic of El Salvador and the Regional
International Plan and Animal Sanitation Organization (OIRSA)
prepared an animal health project in which brucellosis had been
included.

The overall prevalence is estimated at approximately 27%.
However, the officers responsible for the animal health project
considered it advisable to conduct a general survey with a view
to obtaining more accurate knowledge of information.

The main strategy of the program would be the attainment of
free areas through the certification of free herds.

Vaccination of improved herds or of dairy herds with high
reactor and abortion rates is contemplated in the program.

FRENCH GUIANA AND TERRITORY OF ININ]

Mention is made in Floch's paper (20) of the isolation of
Brucella melitensis in 1941 from a human case of brucellosis which ended
in death. When examining 1965 sera sent to the laboratory for the
diagnosis of syphilis, the author found 27 brucella reactors.

The only reference to bovine brucellosis is also found in
Floch (20),who in 1947 tested 2167 bovine sera imported from Brazil,
303 of which were positive.

Official information of recent years states that no type of
tests for brucellosis have been conducted and that according to the
health authorities the disease does not exist at present or is of
little importance.

GUATEMAILA

It is considered that the disease is present throughout the
country. However, the prevalence varies considerably in the different
regions while in some it is less than 17, in others it could be as

high as 20%.

Up to 1939, the Ministry of Agriculture recorded in its files
53 810 serological tests, with 1948 positive samples.
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In 1978, the overall national prevalence was estimated at
6,1% (26).

In the course of a study on the milk consumed in the capital
city, positive reactions to the milk ring test were found in 17,77%
of the herds. Of the 979 samples tested by the Ministry of
Agriculture during 1976, 11,57 were positive.

Up to the present, there is no information on the isolation
of Brucella from animals in Guatemala; however, isolations have

been made from man.

Economic losses

In 1978, it was estimated that economic losses in Guatemala
"due to bovine brucellosis could be close to 2,5 million dollars
and that they would continue to rise, in keeping with the increasing
prevalence.

The analysis of the evolution of the disease led to a very
unfavorable forecast. The national prevalence, estimated at 6,1%
in 1977, could be as high as 11,97 in 1988. Economic losses would
increase in consequence and amount to over 7 million dollars.

Control campaigns

In 1978, an animal health program (PRODESA), which included
brucellosis, was prepared and submitted to the Inter-American
Development Bank for funding. The implementation of the program
showed that brucellosis control was a financially sound and profitable
investment.

HAITI

_ Up to 1964, 50 000 serologic tests had been conducted on
cattle samples, with reactors ranging from 3 to 5% (14).

The routine tests performed in Haiti's slaughterhouse,
showed the highest reactor rates in sera in animals from the central
plain. However, abortions in that area were an exception and it has
not been possible to correlate them with brucella infection. All the
cow milk samples tested by Laroche et al.(35) were negative.

In surveys carried out by Hayward (cited by Laroche et al.(35)),
the infection rates in cattle were found to be over 10%. However,
the author wasmt able to find any information on cases in man during
the same period.

Official information over the last few years states that no
data are available because no studies on brucellosis have been made.
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HONDURAS

In isolated studies carried out during the period 1952-1955,
the existence of brucellosis was serologically confirmed in various
departments. The prevalence rate was found to be very low: 17 reactors
out of 17 466 cattle tested.

On the basis of the information available for 1972, it was
interpreted that infection was on the rise. That year, high prevalences
were reported from the following departments: Choluteca (8,7%),

Moroz&n (7,7%), Comayague and la Paz (5,9%), and Santa Barbara (4,1%).

Brucella abortus biotype 1 was bacteriologically confirmed in
cattle from Honduras at the Pan American Zoonoses Center in 1977, when
the national program was already in progress (23).

Economic losses

Estimates made in 1971 revealed that Honduras, with a cattle
population of 1,6 million head, lost 1,5 million dollars a year due
to brucellosis infection (30).

The strategy used for the national program consisted in serological
tests and the elimination of reactors, with the option of vaccinating
calves when the prevalence was found to be 57 or higher. The country
was divided into various areas and in 1977, the program began to be
implemented in Area I, which comprised San Pedro de Sula and Choloma.
During the first year it was established that the prevalence, in
accordance with previous estimates, was low in one of the sectors of
that area, but that it was high in others, where farms of considerable
size were located. Prevalences of 25 and 487 were found in farms with
1000 cattle head.

JAMATICA

It is believed that in 1912 brucellosis already existed in Jamaica.
In 1943, the infection rate in government herds was 287 (27).

During a sampling survey carried out in the years 1944-1945, the
reactor rate for 7899 cattle tested was 9,667%.

The tests conducted by the Department of Agriculture between
1946 and 1951 showed 3 to 8% positive reactors and a similar rate of
suspects. The results of the tests performed during the last years for
which information is available are listed in Table 6. The island has a
total cattle population of 326 000 head and a very large proportion
of them are tested. According to the latest reports, the infection
may be limited to 20 farms. ’

Calves have been vaccinated with B. abortus strain 19 since 1945,
but over the last years only a few farms continue with this practice.
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MEXICO

Judging by the small number of papers published on the subject,
bovine brucellosis has been a matter of little concern in Mexico.

In 1969, Rodriguez Heres (51) tested 160 cows with a history
of abortion and found 32,7% reactors to the diagnostic tests for
brucellosis and 16,2%, to those for leptospirosis.

Estimates made in 1970 placed the national prevalence at 147.

Economic losses

In 1970, economic losses caused. by brucellosis were calculated
at 800 million pesos (64 million dollars) (7). Other authors gave
lower figures: for example, del Rfo, who placed them at 26 million
-dollars (49).

Campaigns

Although many brucellosis control programs have been proposed
in Mexico (55), it was not until 1971 that a national campaign was
implemented..

NICARAGUA

The information on the serological tests performed by the
Ministry of Agriculture is incomplete. Data are available only for
some years, in which the reactor rate was approximately 2%.

Up to 1977, there was no information on the species of
Brucella existing in the country. 1In that year, Brucella abortus
biotype 1 and biotype 4 were isolated for the first time (22).

Campaigns

In 1976, the Ministry of Agriculture and the Pan American Health
Organization prepared a prefeasibility project for the eradication of
bovine brucellosis and tuberculosis.

" The strategy proposed in the project consisted in the serological
testing of cattle and the elimination of positive reactors throughout
the country, excepting the herds of a great number of animals and
with active foci of infection. 1In these, in addition to eliminating
the positive reactors, it was considered advisable to vaccinate the
calves aged 3 to 6 months.

PANAMA

Panama is one of the countries that has shown greater concern

with respect to the problem of brucellosis. Control measures have been
adopted in the different provinces since 1957.
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In a survey of the animals killed at the municipal slaughter-
house in 1970, the reactor rate was found to be 2%.

It is considered that in the areas that have been under control
measures for many years, the prevalence may be placed at 2%, whereas
in the areas where control has not been implemented yet, it is
estimated at 4,7%.

National program

In 1976, a prefeasibility project for the animal health
program was prepared in which priority was given to brucellosis
eradication. ’

Economic losses

The annual economic losses caused by bovine brucellosis were
estimated at 631 145 dollars in the animal health project of 1976.
This figure does not.include the indirect losses on the improvement
of stock nor the socio-economic and public health repercussions of
this zoonosis.

PARAGUAY

In 1974, Ib&fiez, Nicolls and King (31,32) carried out a
probability survey covering the eastern area of the country. They
tested 6360 samples and found an overall individual prevalence of
3,87% and reactors in 25% of the farms.

Up to 1976, all the work carried out in Paraguay in relation
to brucellosis was limited to serology. That year, Brucella abortus
biotype 1 was isolated from cow milk and typed (46).

There is little information on the western area. 1In a
sapling survey conducted in several farms on the western border of
the Paraguay River, the reactor rate was 7,57, whereas in other tests
it had been 25%.

In the area where the Mennonite colonies, there are approximately
200 000 dairy cattle. Brucellosis is known to exist, but current
prevalence is relatively low.

In 1976, the Ministry of Agriculture and the Pan American
Zoonoses Center (PAHO/WHO) prepared a national project of animal
health aimed at controlling brucellosis, as well as tuberculosis
and rabies.

Strategy of the campaign

The strategy adopted for the campaign consisted in the mass
vaccination of calves for a period of eight years and the voluntary
slaughter of reactors.
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Pilot program in the Mennonite settlements

Special mention should be made of the eradication program
implemented in the Mennonite settlements, in the central area of
the Paraguayan Chaco where, according to 1980 estimates, there
were over 200 000 dairy cattle of acceptable productivity.

secause of the low prevalence rate of brucellosis, estimated
at approximately 2% in 1978, the relatively limited area of infection,
and the type of cattle management, it was considered advisable to
adopt an eradication program.

PERU

In 1967 it was found that 9,5% of the 5463 dairy farms were
infected. Although brucellosis is known to be present in all the
dairy districts of the country, in the departments of Arequipa
and Cajamarca, the prevalence was as high as 147 and in Lima,
where the dairy cattle population is concentrated, it reached
5,67% (18).

A study conducted in eleven provinces in 1973 by the Zoonoses
and Livestock Research Institute which included 10 411 animals,
resulted in 1,33% positive reactors to the plate agglutination test.

Over 100 000 cattle were tested between 1972 and 1975; the
resulting prevalence ranged from 2 to 49 positive reactors and
approximately the same percentages of suspects.

PUERTO RICO

According to Morales Otero (40), brucellosis did not exist
in the island until 1923, when it was introduced through cattle
imported from USA.

In the survey conducted in 1947 covering the whole island,
9770 samples from 54 municipalities were tested; results showed
the positive reactor rate to be 13,6%. That same year, 89 reactors
were found among 1885 blood donors tested (41).

Campaigns

Vaccination with strain 19 was introduced by cattle owners
in 1942, By 1948, routine use of the vaccine was required by the
health authorities.

In 1949, studies were begun in areas with an estimated
infection rate below 1%, with the purpose of testing cattle,
eliminating the positive reactors, and certifying the areas that
had attained the status of brucellosis free.
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The tests carried out in 1977, 1978, and 1979 resulted in
reactor rates of 0,77, 0,59 and 0,617, respectively.

SURTNAME

Information cited by. Kooy (34) refers td a 6,4% reactor rate
in cattle at a titer of 1/80.

In recent years, the health authorities have reported that
there are no cases of bovine brucellosis. 1t is therefore
considered that the 25 000 cattle are free from this zoonosis and,
consequently, no type of vaccine is used.

UNITED STATES OF AMERICA

Evidence of the presence of the microorganism in the United
States was submitted for the first time in 1910 by McNeal and Kerr.
This was followed by the bacteriological and serological confirmation
in different regions of the country.

The first attempt to eradicate brucellosis was initiated in
1934, A serum agglutination at a titer of 1/100 was used as the
criterion for positive reactors.

The percentages of positive reactors found in 1934 and 1935
were 11,5%; in 1937, 5%, and in 1941, 2.4%. During the first ten
years of the program 65 million adult cattle were examined for
brucellosis; 2,5 million were classified as reactors (19).

Several vaccination trials with Brucella abortus strain 19 vaccine
were made between 1934 and 1941, both in laboratory and field experiments.
By 1941, vaccination had been adopted in 39 states of the Union.

In 1946, estimates indicated that the prevalence of brucellosis
was again on the rise and that it would be over 57%.

Control activities were reactivated in 1946. The following year,
the Bureau of Animal Industry approved the different plans to be
implemented in the campaign. Briefly, the plans consisted in the
following activities:

Plan A: Serologic tests and slaughter of reactors, with or
without vaccination.

Plan B: Tests and calfhood vaccination, with the temporary
retention of reactors.

Plan C: Calfhood vaccination only.

Plan D: Vaccination of adult cattle.



-18-

The program had its ups and downs through the years. 1In 1954,
interest in eradicating the disease was revived and a new attack was
launched. Without interrupting vaccination, activities related with
serological tests and the elimination of reactors were strengthened.

By 1960, as many states had achieved modified certified status,
greater emphasis was given to surveillance activities. 1In addition
to the milk ring test,a sampling procedure was developed for the beef
cattle industry to identify cattle being marketed for slaughter (market
cattle identification or MCI), with which it was possible to trace
positive animals to the herd of origin. A variation of this procedure
was the market cattle testing program (MCT) which has been very
useful in finding infection foci in areas where the prevalence is
very low. There are some weaknesses, however, in the MCT system,
mainly in that it only provides information on the areas where the
infection is present, but gives no indication as to what the situation
is in the other areas. The MCT provides no basisto confirm the absence
of infection, since reactors are disclosed at the slaughterhouse and
their detection is therefore contingent upon the existence of sales.

During the late 1950's and early 1960's the complement fixation,
rivanol, mercaptoethanol and heat inactivated tube tests were developed
as supplemental techniques to aid the campaign in the differential
diagnosis of brucellosis. The use of the card test was also helpful
in this respect.

The follewing factors which made possible progress of the
campaign should be emphasized and fully taken into account, even
though they may seem unimportant:

1) The formation of the National Commission and of committees
in the different states, which included representatives of the
agricultural and livestock sectors, the food-producing industries,
scientific and educational institutions, industry associations,
physicians, etc.

2) The active participation of the oral and written press.
3) The distribution of folders and other printed matter.

4) The preparation of such films as "The Triple Threat" and
others, which were seen by cattle owners.

5) Free selection of the plan at the beginning of the program
and later, the obligation to follow that adopted by the majority of
the owners of the area.

6) The adoption of standard diagnostic techniques, always the
simplest and less expensive.

7) The availability of funds to compensate in part the owners
of infected animals. '
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8) Means to depopulate problem-herds and to pay total indemnity
to owners to avoid resistance to the program.

Brucella abortus strain 19 was the only vaccine officially
adopted by all states and was used for over forty years with satisfactory
results. Though it did not confer a hundred percent protection, when
used in conjunction with other sanitary measures, it was a very effective
weapon.

During the mid-1960's, it was decided to deemphasize calfhood
vaccination with strain 19. Even though much credit had been given to
this vaccine in reducing the prevalence, it was thought that it was
no longer absolutely necessary and that the cost of continued vaccination
at a high level was not justified, since the probability of infection
was small in view of the very low prevalence.

In 1975, it was concluded that the reduction of vaccination
had been premature and its use was recommended once more, even though
in most states the prevalence was below 17 (Table 4).

From 1964 to 1974, calf vaccination decreased from 7 to 3,8
millions and reached a minimum in 1975. From that year on, it began
to increase once more, up to 5 million animals in 1979. At present,
there is a tendency to make a greater use of the vaccines and to study
new ways and methods for their administration.

Presernt status

The declining tendency of infection rates was reversed in 1972,
According to Schilf (53), there were 12 000 infected farms in 1971,
which by 1975 had increased to 16 000.

Table 5 shows that there was no variation in the number of
farms with reactor animals between 1974 and 1979 (approximately 30 000).
The number of positive reactors in slaughterhouse surveys also showed
small variations.

Economic aspects

In 1949, conservative estimates of the Special Committee of
the Animal Health Association of the USA placed the economic losses
due to brucellosis at more than 100 million dollars a year, on the
basis of a 57 prevalence. Without the implementation of a control
program, prevalence would have continued to rise. Taking into account
the current value of currency, annual losses from bovine brucellosis
in the USA would be very near the total cost of the campaign. 1In
other words, the 866 524 579 dollars invested between 1956 and 1975
in brucellosis control were almost totally saved in one year, in spite
of the fact that the disease 1is still present in several states.
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As regards the cost of brucellosis control programs, it is
essential to emphasize that it is not so much a matter of spending money,
but of making adequate investments bearing in mind the particular
circumstances of each case. Tables 6 and 7 furnish an eloquent example
of what is meant by this. When comparing expenses per cow between
1954 and 1976 in six brucellosis free states, and in six modified
certified states, expenses are shown to be higher in the latter.

URUGUAY

The studies undertaken in 1943 in the milk shed of Montevideo
showed a positive reactor rate in cattle of 20,3%, with 51,7% of
the dairy farms infected. Similar studies carried out by CIVET
in 1959 based on the milk ring test showed that 667 of the dairy
farms were infected.

On January 2, 1964, vaccination of all calves of 4 to 8 months
of age was made compulsory under a decree of the Executive Power
prescribing the pertinent regulations of Act 12 937. The vaccine
used was B. abortus strain 19, administered under the direct
responsibility of a veterinarian practitioner (57). Owners who
did not vaccinate their cattle were penalized in accordance with
the provisions of the law. The fees charged were assigned to the
control of brucellosis (57).

In 1973, nine years after the initiation of the compulsory
vaccination campaign, the national infection prevalence was estimated
at 3,3% for beef cattle and at 1,47 for dairy cattle.

In 1976, an animal health project was devised; one of its goals
was the attainment of the full control of brucellosis through the

certification of free areas until the disease is totally eradicated.

Economic losses

Economic losses due to brucellosis were estimated in 1956 at
2,5 million dollars.

VENEZUELA

In 1940, the rate of brucellosis infection of the cattle located
in the outskirts of Caracas was estimated to range from 25 to 46% (50).

According to Villegas Delgado (59), Venezuela's annual loss
from this zoonosis amounted to 21 521 600 bolivars (5 million dollars).
In 1972, losses were estimated at 15 million dollars.
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Campaigns

Venezuela was one of the first countries to devise a campaign
for the control of brucellosis. The Veterinary Research Institute,
which was established in 1942, prepared antigens for diagnostic
purposes and for the production of strain 19 vaccine.

In 1946, a regional control campaign was implemented in the
central states of the country (28); it was interrupted, however,
to devote efforts to the control of bovine tuberculosis. That same
year it was necessary to introduce mass vaccination in the State
of Zulia because of the high number of abortions and in some farms,
owners revaccinated their cattle.

The vaccination program was reactivated in 1958 and extended
to a campaign in the strict sense in 1961. That same year, the
results of 15 372 tests showed the rates of positive reactors and
of suspect animals to be 8,7% and 3,17, respectively.

Vaccination is compulsory in all states. Doses of strain 19
vaccine administered during 1975 totalled 131 573. Coverage amounted
to 35,17 and 13,2% in the eradication and control areas, respectively.

Studies performed up to 1975 showed 167 of the farms in the
eradication area to be infected and a positive reactor rate of 17%.
The corresponding percentages in the control area were 33,47 and
3,4%, respectivey.

GENERAL COMMENTS

More than twenty years ago, Szyfres, Blood and Moya observed
that it was practically impossible to compare the results of the
diagnostic tests performed in different countries. The significant
advances made to date in this respect are satisfactory. The Pan
American Zoonoses Center (PAHO/WHO) has established standard antigens
and techniques for the diagnosis of animal brucellosis that have
been officially adopted by all the countries of the Americas. It
should be noted, however, that much remains to be done as regards
the diagnosis of the disease in man.

As far as bovine brucellosis is concerned, it may be stated
that at present in most instances, the differences observed among
the various regions are real and that any anomalous discrepancies
are due to nothing but subjective errors.

The significant advances made in the control of bovine
brucellosis are evident; so is the fact that some countries are
very near attaining final victory over the disease. Nonetheless,
it is also true that when infection declines to low levels, there
is a tendency to forget the problem and to devote resources to
other priorities. The logical consequence is that in a few years
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infection rates start rising once again. Schilf (53) has pointed

to the increasing number of infected herds in the United States

after 1972 and suggests, quite rightly, that this fact should be taken
as a warning. However, it would appear that it was not been needed
judging by the information reported from some countries which, after
tremendous efforts to fight brucellosis seem to have fallen into
complacency just before attaining the final goal of total eradication.

Figure 1 shows the approximate percentage distribution of
bovine brucellosis in the Americas. According to the information
available, South America is the most affected part of the hemisphere.
Nevertheless, there are still some areas free from the disease and
others with a very low prevalence.

The strains of Brucella abortus typed at the Pan American
Zoonoses Center (PAHO/WHO) have been located in a hemispheric map.
Because bovines are considered to be the main reservoir of this
zoonosis, the role of cattle in the infection of other animal species
including man, should be thoroughly studied.

Mos t of the countries that have estimated their economic losses
due to brucellosis have concluded that they always amount to millions
of dollars. When the savings resulting from the control or eradication
of brucellosis have been calculated, the benefit/cost ratios have been
very favorable (21). 1In 1976, Beale, Kryder, and McCallon analyzed
different program alternatives and their benefit /cost ratios from
the time when brucellosis had declined to a minimum prevalence in
the USA (Table 9).

It is concluded that the benefits derived from an eradication
program always rank higher than any possible alternative of
opportunity cost.
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Table 1. BOVINE BRUCELLOSIS IN BRAZIL. REACTORS TO THE

AGGLUTINATION TEST IN THE PERIOD 1962 - 1968

Region Animals Positive
tested 9
North 12 108 1,6
Northeast 44 342 10,5
East 251 620 35,4
Middle West 87 674 15,4
South 167 662 38,5

Source: Almeida, C.R.T. de Congr. Bras. de Med. Vet.

(XI) 229-239, 1969
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Table 2. TINFECTED HERDS AND PREVALENCE OF BOVINE BRUCELLOSIS

IN BRAZIL, 1975%

Herds % with Prevalence
State tested positive expected** observed

reactors (%) (%)
Sta. Catarina 1 885 0,4 3 0,1 p 0,3
Parana 2 390 21,2 10 8,9 p 10,3
Sao Paulo 1 550 22,7 20 6,7 P 8,1
Minas Gerais 3 383 17,7 15 5,9 P 6,7
Rio de Janeiro 907 16,9 10 3,9 P 5,2
Goias . 1 429 32,0 12 10,8 P 12,4
Matto Grosso 772 22,9 8 5,6 P 7,2
Distrito Federal 310 7,4 4 1,8 P 2,9
Bahia 1 213 13,6 1o 5,3 p 6,7
Alagoas 647 3,8 10 0,9 P 2,1
Pernambuco 927 4.4 7 1,2 P 2,1
Parsiba 544 2,7 10 0,4 P 1,4
Rio Grande do Norte 784 2,6 5 0,5 P 1,3
Cearé 1 195 2,3 10 0,5 P 1,1
Piaui 888 1,1 10 0,1 P 0,5
Maranhao 821 3,5 6 0,9 P 1,9
Roraima 140 13,5 20 1,5 P 3,5

19 855 13,2

* Source:

%% Individual prevalence estimated before the survey
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Table 3. BOVINE BRUCELLOSIS IN CUBA. REACTORS TO
SEROLOGIC TESTS, 1963 - 1976

Year t::::;a posftive suzpect
1963 114 038 4,33 © 6,7
1964 809 483 2,61 3,67
1965 807 057 1,02 1,03
1966 1 226 492 2,12 1,32
1967 1 994 675 1,62 " 0,73
1968 4 137 157 1,12 0,48
1969 4 961 968 0,88 0,66
1970 3 165 719 0,75 0,49
1971 6 000 000 0,39

1973 4 500 000 0,3 -
1974 4 692 302 0,5 -
1976 3 974 000 0,4 0,9
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Table 4. VACCINATION OF CALVES WITH BRUCELLA ABORTUS

STRAIN 19 IN THE USA, 1974 - 1979

Calves Vaccination
Year vaccinated coverage*
(in thousands) YA
1974 | 3 815 15,7
1975 3 698 20,0
1976 3 841 20,4
1977 3 758 20,2
1978 4 063 22,9
1979 5 091 30,2

* Ratio calves vaccinated/calf population
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Table 5. BOVINE BRUCELLOSIS IN THE USA. SUSPECT HERDS AND

REACTING ANIMALS IN SLAUGHTERHOUSES, 1974 - 1979

Farms with Reactors at

Year reactors slaughterhouses
Positives % Positives %
1974 29 891 13,3 62 586 0,7
1976 37 616 14,9 77 398 0,7
1977 33 276 12,7 51 508 0,5
1978 29 750 10,9 52 341 0,6
1979 27 689 10,4 36 605 0,6

Source: U.S. Animal and Plant Health Inspection Service.

Communication sent to the Pan American Zoonoses Center (PAHO/WHO)
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Table 6. AMOUNT SPENT PER COW (IN DOLLARS) OF THE
BRUCELLOSIS CAMPAIGN IN SIX MODIFIED STATES AND IN

SIX FREE STATES, 1954 - 1976

Modified Dollars spent/ Free Dollars spent/
states _ cow states _ cow
X S X S
Alabama 1,50 0,47 California 1,27 0,59
Florida 1,89 0,79 Minnesota 1,36 0,61
Georgia 2,36 0,74 New York 1,31 0,34
Louisiana 2,44 0,86 North Carolina 1,41 0,45
Missouri 1,23 0,44 North Dakota 0,86 0,22
Texas 0,58 0,33 Wisconsin 1,49 0,75

Source: Report of the National Brucellosis Technical Commission,

1978.
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Table 7. COMPARISON OF THE COSTS OF THE BRUCELLOSIS
CAMPAIGN IN THE USA WITH THE INCOME DERIVED FROM

CATTLE, 1954 g- 1976

Gross income Campaign Amount spent
from costs per hundred
cattle (in million $) dollars of
(in million $) gross income
Free states
Utah 3771 12 0,30
North Carolina 6 211 18 0,28
North Dakota 8 254 22 0,27
Wisconsin 41 249 80 0,19
Minnesota 32 290 56 0,17
New York 26 298 41 0,15
California 45 123 55 0,12
Modified states
Louisiana 6 485 63 0,98
Florida 8 343 63 0,62
Georgia 6 413 50 0,77
Alabama 6 790 37 0,54
Missouri 21 257 61 0,29
Texas 43 355 76 0,17

Source: Report of the National Brucellosis Technical Commission,1978
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e 8. BOVINE BRUCELLOSIS IN JAMAICA

AGGLUTINATION TEST RESULTS, 1971 - 1979

Year Animals tested Positive 7%
1971 12 537 1,5
1972 11 482 0,6
1973 9 886 0,4
1974 18 687 0,7
1975 43 000 0,5
1976 ...

1977 ...
1978 27 738 0,3
1979 22 738 1,2

. Information not

available
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Table 9. BENEFIT/COST RATIO OF VARIOUS ALTERNATIVE PROGRAMS

AGAINST BOVINE BRUCELLOSIS IN THE USA FROM 1976

Alternative program | o Benefit/cost
) s ratio
1. 10 years eradication vs. no program 10,67

2. 10 years eradication vs. voluntary vaccination
by owners ‘ : LR 8,65
3. 10 years vaccination vs. reduced federal program 3,39

4. 10 years eradication vs. program underway in 1975 1,68

5. Program under way vs. no program 8,15
6. Program under way vs. reduced federal program 3,36
7. Reduced federal program vs. no program 7,34

Source: Beale, Kryder and McCallon '"Brucellosis Program

Analysis' ,APHIS, USDA. 1977




-32-

BOVINE BRUGCELLOSIS
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Figure 1. Prevalence of bovine brucellosis in the Americas, based

on the information sent by the countries to the Pan American

Zoonoses Center (PAHO/WHO)
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BIOTYPES OF B. ABORTUS

TYPED UP TO 1980.
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Figure 2. Biotypes of Brucella abortus typed at the Pan American

Zoonoses Center, by place of origin and species affected
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SUMMARY

Brucellosis is a specific, infectious, bacterial disease of animals and
man. Infection in the cow tends to localize in the pregnant uterus, udder,
and lymph glands and the infected cow may shed brucella the rest of its
life. Brucellosis is generally spread by infected farm animals and only
rarely by the aberrant hosts. No treatments are effective in animals because
of the intracellular location of the brucella in some lymphocytes,
microphages, and other body cells.

The brucellosis eradication program in the United States was started in
1934 as part of a drought relief program. After approximately 20 years of
control procedures, the United States Congress appropriated funds in 1954 for
an accelerated brucellosis eradication program. This program consisted of
enhancing immunity with the use of Strain 19 vaccine in heifer calves and a
test-and-slaughter program. Initially, most areas were surveyed through the
use of the brucellosis ring test in dairies and area testing in beef cattle.
The market cattle testing program, where all cattle are tested at slaughter,
was added during the 1960's as an additional surveillance tool. All States
were modified certified by 1971 and the incidence in cattle had been lowered
from a reactor rate of over 11 percent of all cattle tested when the program

first began to 0.51 percent. With less emphasis on the program during the

early 1970's, the incidence began to increase reaching a peak in 1975.



The incidence of brucellosis has been reduced each year since 1975 and is .
now at 0.47 percent. Thirty-one States are classified as certified free, 10
of which have no herds under quarantine. Over 90 percent of all infected
herds are located in 10 Southeast and South Central States. Five of those
States have intensified their programs which will lead to rapid reduction of
the disease. Testing of cattle at the first point of concentration,
increased area testing, increased use of indemnities for herd depopulation of
badly infected herds are being implemented in these States. Increased
emphasis is being placed on calfhood and whole herd vaccination with Strain
19 vaccine in all high incidence States. In addition, emphasis is being
placed on development of individual eradication herd plans for all infected
herds, additional testing prior to release 6! quarantines, and post-movement
tests of breeding cattle moving from high incidence areas. Losses due to
brucellosis are now estimated at approximately $44.5 million per year.

INTRODUCTION

The Cooperative State~Federal Brucellosis Eradication Program has been in
existence in the United States since 1934. This program has always been
based on the belief that brucellosis can and should be eradicated from the
livestock population. This position has been reconfirmed by the livestock
producer, regulatory officials, and the scientific community on numerous
occasions over the years.

NATURE OF BRUCELLOSIS

To better understand the subject under discussion, the nature of the

disease needs to be understood. Brucellosis is a specific, infectious

bacterial disease of animals and man. There are three classical species in

|
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the genus brucella and each has a preferential host; thus, Brucella abortus

is associated with brucellosis of cattle, Brucella suis with brucellosis in

swine, and Brucella melitensis with brucellosis in sheep and goats. However,

each species can infect a wide range of hosts.

The severity of brucellosis tends to vary according to the animal
species, the individual affected, and the brucella species. This can vary
from a mild and transient febrile attack to a severe infection with abortion
in the female cow, and to a lesser extent, orchitis in the male, particularly
in swine.

ACTION OF BRUCELLOSIS IN ANIMALS

Calves up to 8 months of age are usually resistant to infection.
Resistance in unvaccinated heifers gradually decreases as they reach sexual
maturity. Unbred, unvaccinated heifers are quite susceptible to infection,
however, susceptibility is greatest during pregnancy. About 50 percent of
unvaccinated cows abort following initial infection and, subsequently, some
of these cows are sterile. Infection in the cow tends to localize in the
pregnant uterus, udder, and lymph glands. The establishment of this carrier
state in a large proportion of animals is an important factor in the
perpetuation of the disease. The typical animal aborts only once after
becoming infected and subsequent calvings may be normal. At least 85 percent
of such animals remain reactors to the standard agglutination test and may
shed brucella from the uterus at later, apparently normal parturitions, thus
serving as focil of infection. The time from exposure to detection of
brucella antibodies in the serum is defined as the incubation period. The

incubation period is variable, but a positive agglutination test usually



develops within 30 days, although it may take 8 months or longer. Abortion
usually occurs 1 to 4 months after exposure, depending on the state of
gestation at the time of exposure. In an uncomplicated abortion, there
usually is no impairment to the general health. Usually, infected bulls show
no physical evidence of the disease. However, occasionally an orchitis is
present and brucella can be isolated from various tissues in the reproduction
tract. Antibodies may be demonstrated in the semen of such bulls. Abscesses
of the testicles occur. The organism has been isolated from arthritic joints
in cattle.

TRANSMISSION OF BRUCELLOSIS

Brucellosis is generally spread by infected farm animals and only rarely
by the aberrant hosts. It is most frequently introduced into a herd by the
addition of infected replacement stock. Brucella organisms are expelled by
the infected animals in the vaginal and uterine discharge and fetal membranes
at parturition and by milk, feces, and urine. Natural service is not a
principal means of spreading infection in cattle. Transmission of infection
by artificial insemination with semen of infected bulls has been
demonstrated. Probably the most common mode of entry for brucella in cattle
is by ingestion of contaminated feed and water, but infection is also
possible through the mucous membrane of the eye and through the intact skin.

VIABILITY OF BRUCELLA

The survival of Brucella abortus outside the host may occur under

favorable conditions. Experimentally, under a variety of temperatures,
moisture and nutrient conditions, brucella retains viability from 4 1/2 hours

in direct sunlight to 121 days when dried in the presence of nutrient




material. Under farm conditions, however, it is doubtful that the organism
can successfully compete with the normal microflora because of unfavorable
environmental conditions and it is soon overgrown and crowded out. The
organism may persist in the environment for longer periods if protected by
moisture, shade, and cold temperatures (freezing or below).
TREATMENT

There are no treatments effective in curing brucellosis in animals. Many
antibiotics have a bacteriocidal effect on the brucella circulating in the
blood stream, but they do not eliminate generalization or localization of
infection because of the intracellular location of the brucella in some
lymphocytes, microphages, and other body cells.

PROGRAM HISTORY

In the United States, the program has not always bheen operated at a level
that could achieve eradication. In the early days, it was part of an effort
to selectively reduce the cattle population because of drought conditions in
the United States. However, several States saw this as an opportunity to
reduce the losses due to brucellosis by increasing their efforts and did make
progress toward eradication. By 1940, 209 counties in 17 States had achieved
modified accredited (certified) status in recognition of progress made in
reducing the level of brucellosis. To qualify, they reduced their infection
rates to less than 5 percent of the herds and to less than 1 percent of the
cattle. In 1942, North Carolina became the first State to achieve modified
certified status. 1In 1934 and 1935, the reactor rate in the adult cattle
population tested was 11.5 percent. By 1937, the reactor rate had decreased
to 5 percent and it reached a low of 2.4 percent of cattle tested in 1941.

It is now at 0.47 percent.



The U.S. Department of Agriculture began supplying a standarized brucella
antigen to the State laboratories in 1939. This was a significant change.
Each State previously had been producing their own antigen, which resulted in
test discrepancies.

IMMUNIZATION HISTORY

As early as 1906, Bernard Bang reported that protection against
brucellosis in cattle was attained following the injection of living cultures
of brucellae, but no protection was acquired with killed organisms. Since it

had been pretty well demonstrated that viable cultures of Brucella abortus

would offer protection to cattle against brucellosis, intensive
investigations were undertaken in various areas to find the most nearly ideal
immunizing agent.

Early investigations in the United States appeared so promising that by
1919 the Bureau of Animal Industry licensed biological concerns to produce
and distribute viable immunizing preparations. However, it became apparent
that persistent infections were being established by some of these vaccines
and the immunized animals were a dangerous source of disease. In the search
for a more reliable vaccine, workers in the Bureau of Animal Industry took
the lead. Their efforts were rewarded by the discovery of an unusual strain
of brucellae that appeared suitable for immunizing purposes on a large

scale. This culture, known as Strain 19, Brucella abortus, was first

isolated by Buck in 1923 from bovine milk. The culture was originally very
virulent, but after remaining on an agar slant at room temperature for a year
(quite by accident), the virulence of the strain became attenuated and has

remained so upon subculture and animal passage.




STRAIN 19 VACCINE

Strain 19 has never been known to cause human disease either through
direct association with vaccinated animals or through the ingestion of milk
from such animals, although its accidental inoculation into veterinarians has
resulted in authenticated cases of human brucellosis. Almost all inves-
tigators now agree that, under both natural and experimental conditions,
Strain 19 causes a relati?e immunity against bovine brucellosis.

A single injection of vaccine into each animal is used in immunizing
programs. While Strain 19 does offer protection against infection with

Brucella abortus, it does not similarly protect cattle against infection

with Brucella suis.

In the search for a reliable vaccine against bovine brucellosis, Strain
19 has been found to possess a continued state of attenuated virulence, and
relative protection is offered to young animals and to adults. However, it
has not been claimed, nor can anyone assert, that vaccination programs alone
with Strain 19 will eradicate brucellosis from cattle. Strain 19 vaccine was
introduced into the program in 1941.

SEROLOGY AND STRAIN 19 VACCINE

The detection of infected animals is based primarily upon the
agglutination test, and this immediately brings to light one of the problems
of immunizing with Strain 19. The vaccine does cause the appearance of
brucella agglutinins, and in a certain percentage of animals, agglutinins
persist for a long time. Agglutinins, however, are not an indicator of
immunity as once believed. Vaccinating cattle, unless this is considered,
can interfere with control programs. This is particularly true when adult

animals have been immunized indiscriminately and particularly with dosages



exceeding 3 billion live organisms. Doses between 300 million and 3 billiom ‘

live organisms are now recommended for use in female calves between 4 to 12
months of age and in females over this age in selected infected herds and
areas. Relative immunity appears to be comparable to the former standard
doses that contained 25 billion to 125 billion live organisms. Persistence
of agglutinins is remarkably shortened, particularly in animals of younger
ages.

Strain 19, Brucella abortus, does not offer protection of any

significance to swine. There are no practical methods of immunization
available in the control of swine brucellosis.

PROGRAM DEVELOPMENT

During and following World War II, eradication efforts were reduced
considerably and in some States very little was done other than supporting
the efforts of individual owners whose herds had become infected. There was
also some increase in the use of Strain 19 vaccine.

Due to decreased resources and efforts in the program, the number of
reactors among cattle tested increased to 5 percent by 1946.

There was an increase in cattle numbers in the United States during this
time, which contributed to the increased incidence of brucellosis as more
cattle were being moved and introduced into existing and new herds.

In 1947, the United States Livestock Sanitary Association, a national
organization of industry and regulatory representatives, recognized that
brucellosis should be treated as a national problem and recommended the
adoption of the first Uniform Methods and Rules (UM&R) for the eradication of
bovine brucellosis. These rules were approved by the Department of

Agriculture and serve as a guideline for the eradication of the disease on a



herd, area, State, and national basis. The rules have been revised from time

to time to meet the changing needs of the program.

ECONOMICS OF BRUCELLOSIS

In 1949, under the heading of "Importance of the Disease to the Livestock

Industry,” the following statement appeared in the booklet "What is Known

about Brucellosis.”

"L. As élready pointed out, any figure for losses caused by brucellosis
in cattle must, of necessity, be a broad estimation. Thus, in
arriving at a final estimate of around $90 million for the yearly
losges suffered by the cattle industry because of brucellosis, every
effort has been made to lean heavily toward the conservative side.

It will be noted that a number of important elements have not been
considered at all due to a lack of suitable data upon which
satisfactory determinations could be made. No reliable data are
available to form a basis for accurate estimates of the heavy
economic losses to the swine industry; however, it would seem that
the economic loss to the livestock industry caused by brucellosis can
be conservatively estimated to be more than $100 million yearly.”

Current losses to the industry from brucellosis are about $44.5 million

per year. This 1979 loss figure is based on owner losses due to reduced milk
production, abortions, sterility, reduced weight gain, and increased replace-
ment costs from the estimated 260,159 infected beef cattle and 11,267
infected dairy cattle. For comparison, today's dollar is worth approximately
37 cents of the purchasing value of 1949 dollars. That makes the $100

million losses in 1949 about $370 million in today's market.



ACCELERATED PROGRAM

By 1954, livestock producers throughout the.country had become extremely
concerned over the losses due to brucellosis because of the increased
incidence of this disease. In the fall of 1954, additional funds were made
available and plans developed for an all-out accelerated effort to eradicate
brucellosis. This involved State-by-State planning and support of the
program to find and eliminate this disease. The basic thrust at that time
was down-the-road area testing with quarantine and retest of herds found to
be infected. Reactors were identified and removed for slaughter. Calfhood
vaccination with Strain 19 was encouraged and in some States vaccine was
administered at a very high effective level and did contribute to the
eradication effort. Some States moved ahead faster than others but all were
modified certified by 1971. Included in the front runners were some States
that initially had a very high level of infection. By the time area testing
had been completed and all of the States had attained a modified certified

status, approximately 30 States had also achieved certified free status.

These were the States that started early and never stopped working. Some of
these States were certified free by the time other States were just starting
a program.

BRT SURVEILLANCE

In 1952, the milk ring test (BRT) was adopted for use in the national
program. The procedure provided means for a frequent screening of dairy
herds at a low cost. In fiscal year 1980, 0.38 of 1 percent of herd milk
samples were positive compared to 26 percent in 1954. Thus, in 1980, dairy
cattle blood testing activities were concentrated on the 0.38 percent

suspicious herds; thereby, almost eliminating the testing of negative herds.
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MARKET CATTLE SURVEILLANCE

During the early and mid-1960's, changes were taking place in the overall
approach to finding the disease. As States became modified certified, area
testing every 3 years gave way to a continuous surveillance program. In
addition to the brucellosis ring test, a sampling procedure for the beef
cattle industry was developed (Market Cattle Identification (MCI) program)
which involves the collection of a blood sample from animals being marketed
for slaughter. The cow is identified with a backtag and a blood sample
collected at slaughter. The purpose of this program is to identify positive
animals and trace them back to the herd of origin so that the infection may
be eliminated at that point. It also furnishes information regarding the
prevalence of the disease within the population.

MCI includes all tests on breeding cattle moving in unrestricted
marketing channels. Another dimension has been added to this surveillance
program in some States by testing all eligible animals in the livestock
market including those being sold for slaughter. It is referred to as the
"first point of concentration testing"” procedure.

This procedure has increased the coverage and effectiveness of the market
cattle testing program. The procedure has identified infected animals
earlier in the marketing process at a time when expoéed animals can also be
identified and removed from the marketing channels before being sold as
breeding animals. This procedure is desirable in the more heavily infected
States where it is necessary to increase the capability of finding the
disease. The market cattle testing program has been very effective in

monitoring the total population for brucellosis in areas where the number of
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infected herds is low. It has done this without requiring the assembling of
negative herds of cattle for testing.

PROBLEMS WITH MCI SURVEILLANCE

There are some weaknesses, however, in this procedure. The ma jor
weakness is that a livestock producer must sell a diseased animal before
the herd is located. Also, the identification system is not infallible; for
example, there are livestock dealers who purchase animals from several
different farms and the aimals are subsequently taken to a market for sale.
It is entirely possible that all of the animals at the time of sale will be
identified to the dealer rather than to the herd of origin. Consequently, if
an infected animal i1s located by use of samples collected at slaughter, it is
difficult if not impossible to determine the exact herd from which the animal
originated. Recently, requirements for dealer registration and recordkeeping
have been added to the program standards. It is expected improvement in
traceback will occur.

Another problem with this procedure is that owners who wish to do so can
give inaccurate information concerning the herd of origin in cases where they
own more than one farm or if they have cattle located on more than one
premises.

EPIDEMIOLOGICAL SURVEILLANCE

To overcome the effects of the weaknesses just described, more emphasis
is now‘being placed on another aspect of surveillance, referred to as
epidemiological surveillance. This requires testing of all units operated
by the owner of the infected herd, testing of both adjacent and contact

herds, testing of herds to which cattle from infected herds have been added,
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and testing herds from which cattle have been moved into the infected herd.
This sometimes results in what is called "mini-area" testing. 1In other
words, the outer boundaries of the pocket of infected herds is established,
then all herds within this area are systematically tested.

HERD DEPOPULATION WITH INDEMNITY

Another facet of these efforts to eradicate a foci of infection, is the
judicious use of "herd depopulation with indemnity” of herds having a chronic
infection that does not respond to management with test-and-slaughter
procedures or herds experiencing fulminating infection. This tool has been
used effectively in areas of low incidence and in areas where intensified
programs are being conducted.

COMMUNITY NOTIFICATION

Another concern is that this procedure allowed dealing with and
communicating only with the producer whose animals are found to be reactors.
As a result of this, information efforts decreased with the negative herd
owners. This created a serious lack of information concerning the status of
the disease and information needed by cattle owners concerning the threat of
this disease entering their clean herds. A requirement for community
notification has recently been added to program standards to overcome that
problem. During the past few years, renewed efforts have been made to inform
cattle owners concerning brucellosis and certainly much progres has been
made in this direction.

REEVALUATION OF STRAIN 19 ROLE

Another change in the program which occurred during the mid-1960's was a
decision to deemphasize calfhood vaccination with Strain 19 vaccine even

though much credit had been given to Strain 19 vaccine for the progress that
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. had been made. One primary factor in this decision was that lingering titers

were causing diagnostic problems in the cleaner States. It was also thought
by program planners at that time that the opportunity for exposure to
brucellosis had been diminished to the point that the cost for continued
vaccination at a high level was not justified.

The role of Strain 19 vaccine in the eradication program has been
reevaluated by the U.S. Animal Health Association and the U.S. Department of
Agriculture. Calfhood vaccination is encouraged with the reduced dosage in
high incidence areas and in other areas that may sell cattle into high
incidence areas. Federal funds have been requested to support vaccination in
States where there is a need. 1In the high incidence areas we are also
encouraging whole herd vaccination with the reduced dose under closely
controlled conditions. The goal is to have a high degree of resistance to
the exposure that happens in high incidence areas. To achieve this goal, the
herd is tested, reactors removed, and all remaining cattle vaccinated with
the reduced dosage. Testing begins in 60 to 120 days using complement
fixation (CF) and rivanol tests interpreted by trained epidemiologists.

DIFFERENTIAL TESTS

During the late 1950's and early 1960's, the CF and several supplemental
tests were developed to aid in the differential diagnosis of brucellosis.
These supplemental tests included the acidified plate antigen test (APA),
rivanol, Mercaptoethanol (ME), and Heat Inactivation Test (HIT), which

destroy or inhibit certain classes of antibody which may be present in the
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serum and are used by veterinary epidemiologists to identify the primary
class of antibody in the serum as an aid in interpreting the probable status
of an animal.

ROLE OF EPIDEMIOLOGISTS

Epidemiologic studies were initiated in 1958 on brucellosis problem
herds. In order to effectively work with these problem herds,Aveterinarians
were selected for additional academic and field training. This training has
helped them better understand the host-parasite relationship, the
application of newer serologic tests, immunologic mechanisms in bacterial
infections, bacteriologic procedures and become familiar with the technical
factors influencing the persistence and spread of brucella infections.

At first emphasis was placed on providing technical expertise in
evaluating significant factors affecting brucella infections in problem or
unusual herds. Gradually all suspicious or reactor herds in low incidence
areas have become considered to be problems requiring a complete evaluation.
The recent change in the Uniform Methods and Rules requires the development
of an individual herd plan designed by the program veterinarian and the owner
to eliminate the disease as expeditiously as possbile while observing sound
eradication procedures. The epidemiologists have a general responsibility to
oversee these plans to evaluate the soundness of the procedures. They also
have a general responsibility to monitor the routine program procedures and
identify deficiencies which will adversely affect the detection of infected
herds or animals. The surveillance programs such as market cattle testing,
brucellosis ring testing, and epidemiologic tracing are of particular

interest because of their impact on the ability to find new cases of
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disease. The geographic distribution of infection and the prevalence of
disease within the population are major concerns of the epidemiologists.
They must also oversee the technical reliability of bacteriologic and
serologic tests and their interpretations and the adequacy of investigations
conducted by others. Conducting education and training programs in the
natural course of the disease, its detection, and other technical aspects of
the‘program for veterinarians and aéimal health technicians are also part of
i

the role.
{

{

{While the above :ptivities are vital in a successful program, the major
hreﬁe of activity for an epidemiologist must be in monitoring and evaluating
data&from numerous so;rces to identify the impact of changes in the livestock

1 .

zinduétry, animal husbandy practices and other factors on the occurence and
distg?bution of brucellosis. The epidemiologist is the technical resource
for e%aluating program procedures as to their soundness and for identifying
emerging problems astenvironmental conditions or industry practices help
modifyzthe prevalenc; or gpread of brucellosis. Their recommendations, based
upon d&cumented evidénée, are often the basis for improving program

procedures under the Uniform Methods and Rules.

CONTROL OF EXPOSED ANIMALS

Quarantine periods have been extended as the progr;m developed. The
30-day period, once required for release of quarantine, has now been extended
to 120 days following the removal of the last reactor. Additionally, herds
are now required to be tested 6 months following release of the quarantine.
As the rate of infection has decreased, the importance of locating long

incubating animals has increased.
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Many areas are free but are subject to introduced foci of infection. To
minimize this risk, inherent in the movement of negative, incubating animals,
requirements for a quarantine and retest in 45 to 120 days are being
implemented. In a number of States, a high percent of "newly infected
herds” are found as a result of the quarantine and retest requirements.

ROLE OF CARD TEST

In 1963, the brucellosis card test was adopted as an official brucellosis
test for swine. The card test was modified for use in testing cattle and
was adopted as an official test in 1966 but recently was changed to a
primarily supplemental test. Reported abuses or misuse of this simple and
effective test were the reason for its loss of favor.

FIELD STUDIES

In the past decade, a number of field studies have been initiated. Among

these are: Brucella melitensis H-38 killed vaccine trial; adult vaccination

of dairy cattle in Florida using Strain 19; Brucella abortus 45/20 bacterin;

cell mediated immune systems; lymphocyte stimulation sttdies; transfer
factor; brucellosis research by Texas A & M in problem herds; brucellosis
research pro ject by Louisiana State University; investigations on
differential diagnostic tests by University of Wisconsin; and the role of
calves in the transmission of brucellosis at Auburn University and Montana
State University.

CONTROL OR ERADICATE

Looking ahead to completing this task of eradicating brucellosis in the
United States, owners' acceptance of program procedures is becoming

increasingly important. This is due to larger herds, increased labor costs,
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and inconveniencies caused by the program. It is the responsibility of the
scientific community and the regulatory agencies to furnish the cattle owners
with enough information to make the correct choice regarding what is best for
the industry. Given this kind of information, the industry in the United
States will choose to eradicate brucellosis rather than to control or live

with it and pass the problem on to future generations.
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THE BOVINE BRUCELLOSIS CONTROL PROGRAM OF URUGUAY

Dr. Nelson Magallanes

The compulsory control program of bovine brucellosis
was established in Uruguay in 1961 and implemented in 1964.

The cont:ol of brucellosis since its recognition in 1926
was on voluntary basis.

The cattle owner was free to choose any of the control
plans that the government proposed in 1930 and 1932, with the
objetive principally to recognize infected herds or animals.
The acceptance of one of the plans implied a series of measu-
res, such as the identification of the animals and their test-
ing, as well as thé isolation or slaughter of the reactors;
the heat-treating of the milk was also required together with
other measures.

When the first ruler were dictated thé prevalence of
bovine brucellosis was not well known, and acceptance of the
control measures by the cattle-owners was not sufficiently
explored. As can be expected the control plans didn't meet
with the acceptance of the cattle industry and the program
was abondoned.

- The rules in reference to import and export of animals,
however, were strictly enforced, as well as to cattle shows
and fairs, where certificated of a brucellosis negative
was required for dairy cattle and herd book registered bo-

vines and swine.



These measure of course were not sufficient to have .
any impact on the overall prevalence of the brucellosis in-
fection in the country.

The data accumulated till the initial years'of 1960
have allowed to a better evaluation of the situation, which
put in evidence that bovine brucellosis was widespread in
Uruguay and that a test and slaughter policy was impactica-
ble.

A change in policy was needed, especially as payment
by the government of compensation for slaughtered animals
was not possible. The choice was calfhood vaccination with

Brucella Abortus strain 19 vaccine. This vaccine was used

experimentally by the animal health agency since 1946 and
its use was authorized in the field as an important and
voluntary control measure in 1953.

The coverage however of the voluntary vaccination pro-
gram was poor. Only about 10% of the calves born annually
were vaccinated. This limited vaccination could be of be-
nefif for the herds, where vaccination was used but could
not change the epizootialogical situation of the disease
in the country. |

As said formerly a law was passed of compulsory calf-
hood vaccination (Law 12.937 of november 9, 1961), which
principal goal was to protect the national herd against
brucellosis by systematic vaccination of calves, and by this
mean obtain brucellosis resistant herd which would subtitute ‘

in about 8-10 years the infected ones.



Before giving details of the program it is convenient

to give some data on the apizotiological situwation, in or-

der to be able to visualize the results obtained by the

compulsory program.

A.

Bovine Brucellosis

1. Infection in dairy cattle.

During 1932-33, a survey in dairy herds of Montevideo
showed that 51.7% were infected, and that 20.3% of the
cows tested, were positive reactors and 14.7% were sus-—
pects. ‘

In 1951, a survey made by the ring test showed that
of 1.200 dairy herds that provided milk to the capital
city, 42% gave positive reactions and 14% dubious ones.

Tests performed from 1952 to 1960 on 42.500 blood
samples, showed that 4.34% of the females were reactors
and 6.21% suspects, while 0.37% ahd 2.24% of the males
were reactors and suspects respectively. -

In another ring test survey done in 1959, the milk
samples of 65.1% and 7.9% gave positive and suspicious
reactions respectively of the 2.030dairy herds providing
milk to the pasteurization plants of Montevideo.

A survey made in about the same time on 3.025 blood
samples of dairy animals from a milk shed 500 kms from

Montevideo fave 9.1% reactors and’2.7% suspects. .



2. Infection in beef: animals.

\

:iﬁ 1932-1933, tests made on 113,645 blood samples of
l}lgl beef herds distributed throughout the country
showed that 371 of the herd. (32%) herboured reactors
and that 5.2% of the animalé tested were reactors and
3% suspects.

In 1945, more than 10 years later, the prevalence
of infected herds was about the same (31.3%), though
the number of samples and herds tested were twice as
many.

From 1955 to 1960, serologic examination of 33.500
samples fave the following results: 0,33% of the males
were reactors and 1,28% suspicious; 5,29% of the females

were reactors and 4,62% suspicious.

Brucellosis. .in other animal species

1. Swine

The first isolation of Brucella suis in Uruguay was

made in 1943.

An investigaction made at this occasion allowed to
find out that five herds were infected (4 in the depart-
ment of Canelones and one in Soriano). The infected

herds were destroyed and indemnity was paid to the owners.




The swine industry has not been greatly developed
at that time, and has not yet reached now a high level
of development, in Uruguay. In seems from the records
that the outbreaks of swine brucellosis was due to the
introduction of swine from outside the country. (Data
indicated that at the time 39% 6f the imported swine
were positive to the serologic tests).

Investigations done after the outbreak mentioned
confirm the impression that Uruguay is free from swine
brucellosis. There are no clinical indications of the
disease, and all the serologic tests made at the slaughter

houses were found to be negative. Brucella suis has not

been isolated from human patients.

2. Sheep

Brucella ovis infection was diagnosed for the first

time in 1961. A survey made three years after in 1937
rams showed infection in 8.9% of the animals.
It is not know the importance and prevalence of

Brucella ovis infection, it is admitted however, that

epididimytis is the principal cause of rejection for
reproduction. Studies on this matter are complicated

by the fact that epididimytis in rams is also caused by
other gram negative microorganisms, and the pathology is

similar to that of Brucella ovis infection.




3. Goats

There are only about 20.000 goats in Uruguay, and
blood samples of these species are seldom examined.

No serologic reactors were féund to far.

Acoording to the data presented at the beginning
of the sixties only bovine brucellosis was established
in Uruguay, and the infection was present in about 50%
of the dairy herds and in a third of the beef cattle
herds, with a global prevalence of more than 20% reac-

tors between dairy animals and 8 to 10% in beef animals.

Human Brucellosis

The first human cases were studied in 1931 and the first

isolation of Brucella abortus from the blood of a human patient

was obtained in 1932. More extensive apidemiological investi-

gations were performed after the Brucellosis Study Centre at

the Insurance Bank was established in 1940.

Different human communities were studied by the intra-

cutaneous test in 1942 to 1947, comprisin 12.459 persons,

and results obtained were as follows:

Slaughter house workers 9-25%
Milk processing workers 16%
Workers at dairy and beef establishments 8%
Textil workers 43

Inhabitants of towship 1-2%




Though the proportion of persons reacting to the test
was great in several social groups, the number of clinical
cases was low and mortality il, as is generally found in

Brucella abortus infections.

Table 1 gives a more detailed information about the
spread of brucellosis in the groups examined from 1942 to
1947.

Table 2 giveé a summary of the same information.

Investigations made in 1958 in another town with an
importan slaughterhouse, 7% of the 1.018 inhabitants exa-
mined reacted to the test.

This was the situation of human and animal brucellosis
when the Law 12.937 of november 1961 was passed.

In essence, the program established compulsory strain
19 vaccination of all calves between 3 and 8 months old and
the banishment pf movement of animals more than 3 months old
if not provided with the corresponding certificate. Since
August 15, 1974 the age of vaccination was restricted from
3 to 6 months.

The vaccine in presently produced By 5 commercial la-
boratories, and every'batch is controlled by the official
laboratory of the Ministry of Fishing and Agriculture, ac-
cording with the international requirements. Annually 3 to

10% of the vaccine batches are rejected.



The vaccine is applied by or under supervision of of-
ficially registered prngte veterinary practitioners. So
far 706 vetérinarians have registered.

The cost of vaccination per calf is u$s 1.25 for beef
cattle and u$s 1.70 for dairy cattle.

The vaccinated calves are identified by tatoo in the
right ear and marked with a signal shaped as a V in the
upper part of the left ear.

The rule 233/971 of April 30, 1971 establishes that
this site of the ear is for exclusive use of the program.
The tatoo in the right ear includes a sign that iﬁdividuali-
zes the acting veterinarian and the month and year of vac-
cination.

Calves of beef cattle herds are vaccinated from May
to August and dairy calves through the year.

Within 30 days post vaccination the acting veterina-
rian has to extend the corresponding certificate to the
owner, with copies to Regional Veterinary Office and to the
Central Office. The fourth copy is retained by the acting
veterinarian.

Penalties are established for_the infringement of the
law, that may imply in extrema cases the quarantine of the
herd. Irregularities by veterinarians with ethical impli-

cations may lead to a temporary or definitive elimination

from the Register.




Since January 2, 1964 the coverage of calves vaccinated
each year was between 65 and 92%.

Table 3 contains the data of 25 years, 8 of them before:
compulsory vaccination was imposed. During this period the
stock of cattle varied from 7.433.000 in 1956 to 11.530.000
in 1975. The number of calves varied from 728.548 in 1966
to 1.241.797 in 1974.

The variations of the stock of cattle as well as the
number of calves vaccinated that is observed in the Table,
are due to different economic expectations of the cattle
owners.

The data of columns 2, 3 and 4 are from different sour
ces and don't correspond exactly to the same time period.

The data that refer to livestock number are taken from in-
formation obtained from Direccifn Nacional de Contralor de
Semovientes (DINACOSE) and Direccién de Investigaciones
Econbmicas Agropecuarias, and correspond to census and live-
stock surveys that are made generally up to the 30th. of June
each year.

The data of vaccine production, control and amount of
doses sold, belong to the registrations done by the Direccién
de Sanidad Animal and Centro de Investigaciones Veterinarias,
in time periods different from the former ones (December 1 -
November 30, or January 1 to December 31 of each year).

It is evident that since compulsory calf-vaccination

was imposed the proportion of protected herds has increased
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and reached levels that are in accord with the goals establish-
ed by the program.

To evaluate the benefits of the program a serologic sur-
vey was undertaken in 1973 in beef and dairy cattle after 9
years of:compuISer vaccination in order to determine the
decrease in the érevalence of brucellosis.

With the assistance of the Pan American Zoonoses Centre
a survey designed, that comprised the selection of conglome-
rates constituted by 261 Secciones Policiales (countries),
from which 35 beef cattle and 20 dairy cattle areas were se-
lected; afterwards the herds to be included in the sampling
(500 in the beef cattle area and 320 in dairy cattle area)
and finally the selection of animals in proportion to the
five classes included in the survey, i.e. heifers with bull
service over 30 months old, cows with offspring culled cows,
steers and bulls. The agglutination test was done on 4.306
blood samples of beef cattle and 3.257 of dairy éattle.

Table 4 shows the results obtained. The higher proport-
ion of suspects compared with former surveys, performed
before the compulsory vaccination progra, may be explained
by residual titers in animals vaccinated over the establish-
ed age of vaccination.

Assuming that 1/3 of the suspects are probably infecﬁed,
then the total number of reactors would be 132 in the beef
cattle and 46 in dairy cattle categories. The rate of reac-

tors prevalence would be in this case 3.3.% and 1.4% respect-

ively, that even so would indicate a reduction in prevalence
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in comparison with data registered before the beginning of
the program. (1)

From 1975 to 1980, the Centro de Investigaciones Vete-
rinarias (CIV) examined 49.666 bovine blood samples. The
results are shown in Table 5.

The results obtained in bulls, by the same Institute,
during the same period, are shown in Table 6.

If the same criteria is applied to the éuspects of
Table 5 and 6 as was done for those of Table 4, the reactor
rates would be 2.85% for the animals (Sexes not discriminat-
ed) of Table 5‘and 0,91% for the bulls (2)

The indications are that the prevalence of brucellosis
.continues to diminish and that the program reached a level
where eradication of the infection is possible.

The Ministry of Agriculture and Fisheries has projected
a second stage of the program which is oriented to eradicate
the infection on the basis of areas that will be freed from
brucellosis.

This project was part of an animal health program for
which the financial assistance of the Special Operation Fund
of the Interamerican Bank of Development was sought, but
final arrangments were not done.

The second stage of the program is thought to begin in

the milk shed of Montevideo, and later to comprise the other

(1) According to data of the Centro de Investigaciones Veterinarias
only one of 5 suspects in the plate agglutination test is posi-
tive in C.F.

If an adjustment is made according to this information the reactor
rate would be 2.32% for beef cattle and 1.06% for dairy cattle.

(2) If the criteria of food-rote 1, the reactor rate would be 2.03%
and 0.61%.



-12 -

milk shed of the country, and finally the areas of beef cat-
tle.

Tables 7, 8, 9 and 10 indicate the plan of action to be
developed from year 1 to 12.

- The project emphasizes to reach a coverage of calfhood
vaccination as near as possible to 100% of the calf population.

In the milk shed of Montevideo a survey will be made by
the ring test in the milk processing plants every 3 months
and the eradication program will be started in the areas
which have the lowest infection rate and will be extended
to contigous area.

The task will be performed by registered private vete-
rinary practitioners supervised by the Regional Veterinary
Services. The following animals will be serologically examin
ed: 1) bovine females over 30 months old, vaccinated during
calfhood, 2) females not vaccinated over 1 year old, and
3) males over 1 year old.

The animals to be examined will be identified and the
blood samples examined at official laboratories. The reactor
will be fire branded and sent to slaughter as soon as pos -
sible.

The movement of animals that enter the eradication areas
will be controlled.

According to the goals of the program it is thought
that during the first year it will possible to free from the
infection about 60% of the dairy herds of the Montevideo milk
shed; during the second year 80% and the third year the re-

mainder, including the beef cattle herds of the area.
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During the third year eradication will be started in
the other dairy cattle areas of the country. Eradication
activities will also be started in beef cattle herds‘through
trace back from the slaughterhouses where serological tests
will be performed.

The certification of brucellosis free herds in the dif-
ferent areas would be based on the following:

a) Three negative ABR tests with a 90 days interval

followed by a blood test of the cattle of the herd.

b) Two negative serological tests of all the animals

of the herd, no less than 6 months apart and not
more than 18 months.

The validity of the certificates will be for one year
and recertification will depend upon a new serological test
of the entire herd.

Brucellosis free areas will be established when all
herds in a given area will freed from the infection.

According to development of the eradication program,
the animal health agency might discontinue vaccination, in
area or department.

Estimates had been made in the project, of the probable
decrease of the disease; estiméted losses, investiments,
operating costs, benefits, etc.

The cost of the project for a period of 12 years during
which it will be attempted to eradicate the disease complete-

ly, will total $7.606.000.



The Government of Uruguay has not been able to obtain
financial assistance from the inter-American Development
Bank and until now it has been impossible to implement the
project exclusively with local funds.

For the present, and until funds can be obtained, the
incidence of brucellosis in Uruguayan cattle has remained
static with a low indemicity.

A high percentage of the animal population, which had
been vaccinated, now forms part of the protected group of
animals.

The rate of useful births, which was estimated to be
60% in 1964, increased in very few years to 67% and more.

Abortions in herds in which positive reaction has been
obtained, have no exceeded 2%, this percentage being similar
to that observed on farms throughout the country where the
reaction has been negative.

Studies of abortion cases in different animal species
done at the Veterinary Research Centre in recent years fail-
ed to isolate the Brucella.

This interesting decrease in animal brucellosis has
led to a rapid and substantial change in the incidence of
this disease in human beings.

The Epidemiology Division of the Ministry of Public

Health has foun only very rare cases of this disease during




- 15 -

the 1970/80 decade. To be exact: 3 cases in 1971, one in
1972 and one in 1975.

Although these figures might be lower than the real
figures, because notification of the disease is not obliga-
tory, it is significant that the Medical Services in meat
packing houses throughout the country and in the main milk
pasteurizing plants have not recorded a single case in the
last six years.

The clinical symptoms of brucellosis are known to per-
sons working in this sector who are aware of the previous
rate of this disease in these establishments. It is there-
fore reasonable to assume that the real figures are not muéh
higher than those mentioned above.

Briefly speaking, the implementation since 1964 of a
control program of brucellosis in cattle based on the mass
vaccination of heifers has given favourable results in
Uruguay. These are shown in the significant reduction in
the number of infected establishments and animals and the
almost total disappearance of brucellosis in humans. The
system used‘is inexpensive and easy to implement; these two
characteristics should recommend it to countries that are
not in a position to carry out a systematic search of infect-
ed animals through serological research and the subsequent

slaughter of the diseased animals.
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TABLE 3

BRUCELLOSIS. DOSES OF VACCINE SOLD

Cattle Calves Number of Vaccination

Year Stock 1 year vaccine sold coverage
(doses) -

1956 7:433.000 747.017 28.044 3.75

1957 43.211

1958 48.931

1959 57.135

1960 104.609

1961 8:792.428 901.274 119.917 13.3

1962 140.661

1963 122.347

1964 : 701.744

1965 | 547.445

1966 8:187.676 728.548 544.272 74.7

1967 618.223

1968 500.010

1969 562.540

1970 8:563.747 923.893 631.545 68.4

1971 951.833 729.309 76.4

1972 ; 9:272.651 979.774 - 901.480 92.0

1973 9:860.187 1:035.559 948.850 91.6

1974 10:790.430 1:241.797 1:022.370 82.3

1975 11:530.324 1:137.641 804.090 70.7

1976 10:383.000 1:036.000 855.430 82.5

1977 . 10:111.103 901.360 689.040 76.4

1978 10:000.896 997.470 765.130 76.7

1979 10:299.551 1:081.235 952. 300 88.0

1980 10:952.000 1:093.010 1:043.610 95.5

1981

(ler semestre) 611.070
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TABLE 4
RESULTS OF THE SEROLOGICAL SURVEY. 1973
Beef Cattle
N? samples
iti ] % { %
examined Positives Suspects Negatives
4.306 52 1.2 242 5.6 4.012 931
DAIRY CATTLE
N°. samples P % % . %
examined Positives Suspects Negatives
3.257 14 0.5 94 2.8 3.148 96 6
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I
H ' | TABLE 5

ROUTINE SEROLOGICAL TESTING. URUGUAY 1965-1980

Year Samples Positives % Suspects 3 Negatives §

1975 12.540 114 0.91 643 5.13 11.783 | 93.96
1976 16 .325 157 0.96 836 5.12 15.332 | 92.92
1977 8.144 73 0.90 370 - | 4.54 7.701 | 94.56
1978 2.695 36 1.34 196 7.27 2.463 | 91.39
1979 5.930 69 1.16 323 5.45 5.538 | 93.30
1980 4.032 42 1.04 221 5.48 3.769 | 93.48
Totales 49.666 491 0.99 | 2.589 5.21 | 46.586 | 93.80

TABLE 6

RESULTS OF SEROLOGICAL TESTING OF BULLS. URUGUAY 1975-80

Bulls Period 1975-1980

Number examined Positives % Suspects % |Negatives %

5.475 8 0.15 129 2.3 5.338 97.5
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TABLE 9 BRUCELLOSIS PROJECT
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TABLE 10 BRUCELLOSIS PROJECT
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Vaccination in the Control of Bovine Brucellosis

Paul Nicoletti DVM MS
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The control of diseases of animals must have two major objectives: to
more efficiently produce food and to prevent zoonotic diseases. This control
usually includes one or more of the following procedures: vaccination, elimi-
nation of diseased animals, and hygienic practices to reduce exposure of
susceptible animals to disease producing agents.

A discussion of burcellosis often results in a debate about control and
eradication. Everyone agrees that eradication of any disease is a worthy goal.
But, it must be concluded that only a few diseases can be eradicated and many
conditions affect the success of efforts. Most countries cannot consider a
program designed to eradicate brucellosis. Valuable animals are needed for
food production and replacement cattle are not available at costs which the
country and cattle owners can afford. Therefore, control of any disease must
consider national and local conditions. These include size of herds, agricul-
tural practices, availability of animals, expertise, and laboratory and other
facilities.

The evolution of agriculture towards larger herds and greater concentra-
tion of cattle has created serious difficulties in control of diseas;s such as
brucellosis. These large herds often import replacement cattle which increases
the opportunity for introduction of diseased cattle, some in the incubatory
stage. Test and slaughter methods are frequently not successful énd may be
enormously expensive. It 1is necessary to design programs to effectively

control infectious diseases.



It is impossible to review all the reports on the use of vaccines in the
control of bovine brucellosis. There is general agreement that several pro-
ducts will reduce clinical symptoms and the incidence of infection within
herds. It is also impossible to review the research which has been conducted
on various methods for immunization. While there has been much effort to
discover a superior immunogen, there are currently only 2 major products:

Strain 19 and 45/20.

A General Comparison of Strains 19 and 45/20 Vaccines

Strain 19 Strain 45/20
Agglutinogenic Nonagglutinogenic
Easily produced Production difficult
Inexpensive Expensive
No local reactions Local reactions
Single inoculation Multiple inoculation
Refrigeration critical Refrigeration less important
Occasional persistent infection Inactivated
Rapid immunity Slow immunity
Physiological effects No adverse effects
Human pathogen Inactivated

Despite decades of research on Brucella vaccines, Strain 19 remains
superior to all other products when all factors are considered. The produc-
tion and sometimes persistence of serum agglutinins following Strain 19 admin-
istration combined with the limitations of diagnostic tests resulted in recom-

mendations for restricting usage to sexually immature cattle.




Comparison of Strain 19 Usage in Sexually Mature Cattle and in Calves

Adults Calves
Rapid herd immunity Slow herd immunity
Relatively inexpensive Relatively expensive
Easy administration May be difficult
Diagnostic problems Titer problems minimal
May cause abortions Sexually immature
May be physiological effects Physiological effects less
Ring test may be positive No ring test problems

In 1975, field studies were initiated to re-examine the use of Strain 19

in adult

cattle. Several methods of administration were used and different

doses were evaluated:

1.
2.

The

Vaccination with a standard dose (min. 50 x 109 cells)
Comparison of standard and intradermal (0.1 ml1) doses

o cells) doses

Comparison of standard and reduced (3 x 10
Comparison of standard and conjunctival (5 x 109) doses and unvacci-
nated controls.

serologic tests used were the tube agglutination, card, mercapto-

ethanol, rivanol, and complement fixation. Bacteriologic studies were made on

cattle with titers on one or more of the tests. The following results were

obtained:

1.

There was a large reduction of infection in the herds regardless of
vaccine dose or method of administration.

There was no significant difference in protection between vaccinal
methods within the same herd.

There were large differences in the effects of vaccinal methods and
dose on the serologic tests. Postvaccinal titers were lowest fol-
lowing conjunctival inoculation. The complement fixation test was

superior to all others in correctly diagnosing infected cattle.



4. Postvaccinal abortions were less than 1% of vaccinated cattle.
Udder infections of Strain 19 persisted in approximately 0.5% of the
cattle. About 80% of these cattle recovered from the infection if
permitted to remain in the herds.

5. The physiological effects were dose related and severe only with the
standard dose.

6. The tube and mercaptoethanol tests were of limited usefulness and
were later discontinued.

The use of a reduced dose of Strain 19 (approx. 3 x 109) was adopted into

the brucellosis eradication program in the United States in 1977. Subsequent

8

controlled studies by USDA have confirmed that approximately 5 x 10~ to 3 x

10°

cells are an acceptable dosage of Strain 19 and produce comparable immuni-
ty to larger doses. The length of immunity is unknown, but it is certain that
re-vaccination is necessary in some herds.

There are several ways to evaluate the efficacy of vaccines:

1. Use the product in laboratory animals

2. Use the product in natural hosts and under controlled conditions

3. Use the product in field studies and compare prevaccinal and post-

vaccinal infection rates.

There are, of course, many variables in any experiment which influence
results and conclusions. Owners of cattle are generally most convinced by
results of field studies.

Comparisons have been made of reactor cattle removed from herds in
Florida and Puerto Rico prior to adult cattle vaccination and on successive

herd tests following Strain 19 administration (reduced dose).




Efficacy of Strain 19 in Adult Cattle in Dairy Herds in Florida and Puerto Rico

Number of Cows Vaccinated - 65247
Number of Herds 153
Average Cows per Herd 426
Reactors* per Month - Prevaccination (% of herd) 925 (1.4%)
Reactors** per Month - Postvaccination (% reduction)
First test 628 (32%)
Second test 239 (74%)
Third test 120 (87%)
Fourth test 110 (89%)
Fifth test 86 (91%)
*Card test

**Complement fixation test

Some general conclusions are:

1. There was a greater than 90% reduction in infected cattle removed
from dairy herds following Strain 19 (reduced dose) administration.

2. The card test is too sensitive to properly identify infected cows.
The complement fixation test is superior to all others.

3. Strain 19 administered to adult cattle with a dose of 5 X 108 to 3 X

10°

and combined with proper diagnostic tests and interpretations
provide a very practical, economic, and often necessary means to
control brucellosis. Revaccination may be necessary in some herds.
4, Strain 19 vaccination will not eradicate brucellosis in all herds.
It is an effective control method and may make it possible to eradi-
cate brucellosis from a herd when combined with test and slaughter
and other practices.
Future research may develop a superior immunogen for protection against
brucellosis. This may be 1live organisms, killed whole cells or cellular

fractions. It is 1ikely that Strain 19 will be the most widely accepted

product for many years.



A satisfactory method to determine cell mediated immunity is needed. The
mechanisms by which immunity is produced are poorly understood.

Research is active on chemotherapy and alternate methods of vaccine
administration,

Brucellosis is a complex disease and its control is complicated by many
technical and nontechnical factors. Vaccination is an extremely important

element in its control.
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The term "Evaluation" is defined in the dictionary as meaning "to
examine and to judge." The process may be applied by individuals or groups,
formally or informally, consciously or unconsciously, in-depth or superficially,
periodically or continuwously, to "examine and judge" people, animals, things,
activities or programs.

At this meeting, we are interested in the more formal and scientific
applications of evaluation. These applications have been increasing in
number and quality as administrators of programs, planning agencies, legislative
groups and lending agencies, national and international, have become more
concerned about measuring the need, feasibility, impact, effectiveness, and
efficiency of activities or programs. This trend has been influenced by
the desire to establish priorities among a large number of perceived needs and
to have improved guidance and data for making decisions to develop and implement
new programs or to continue, modify or discontinue existing programs. This
trend has been increased by the limited availability of money for funding
programs and the demands for greater fiscal and program accountability.

International health and lending organizations such as the World Health
Organization (WHO), Food and Agriculture Organization (FAO), World Bank,
Pan American Health Organization (PAHO), InterAmerican Development Bank (IDB) '
and others, were among the first to utilize more scientific methods of
evaluation. This trend for increasing evaluation of animal health programs
has continued and accelerated as people recognized several purposes of
evaluation and have attempted to establish a standardized definition. As an
example, .one definition states that "the purpose of evaluation is to provide
information concerning the impact, effectiveness or efficiency of operating
programs in achieving their stated objectives."l Definitions differ from one
author to another. One author expressed the view that "standard or canned
definitions may not be approprlate but rather the principles and elements
should be a Bted to the unique or different needs of different agencies
or programs.

Classification By Purpose

Evaluations are often multipurpose and should include opportunities to:

1. Establish the need for an activity or program of disease control and/or
eradication in relation to defined objectives and goals.

2. Establish the feas:.blllty of a program in relation to the defined
objectives and goals.

3. Test alternative program strategies, methods and inputs.
4. Test alternative methods of design, collection of data and analysis.

.5. Measure or estimate outcomes (impact) of proposed, continuing or
completed programs in relation to the objectives and goals.

6. Measure or estimate effectiveness, efficiency and benefit/cost ratio of
one or several programs, strategies, methods, procedures in relation
to objectives and goals.
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Evaluation studies for animal health programs may be classified in several
ways. The above classification is related to the multipurpose nature of
evaluation studies and identifies several purposes which may be applied
individually or in combination to provide data for decision making.

Arother classification may be based on the temporal nature of the
activity or program to be evaluated e.g., proposed, current or campleted.

Temporal Classification

A. Evaluation of Proposed Programs (Predictive evaluation model using existing
data or assumptions to estimate impact and benefit/cost ratios strategies
or cost effectiveness in terms of selected objectives and several
strategies and methods to assist in achieving clearly defined and
measurable objectives).

B. Evaluation of Current Programs (Periodic or Interim evaluation to monitor
collection of data and whether program is following original design, to
provide feedback for adjustments and to cope with unforseen problems,
to measure interim outcomes in terms of impact and progress toward achieving
defined and measurable objectives.)

C. Evaluation of Campleted or Discontinued Programs (Final or Summative
evaluation to analyze and interpret all available data, to measure if
objectives were achieved partially or fully, to attempt to determine
the reasons if any objectives were not met, to make judgements concerning-
the impact, benefit/cost ratio or cost effectiveness, to make recommendations
based on purposes of the evaluation, and to make data available for designing
any future programs.

Most of the formal evaluations of animal health activities and programs
have been conducted on special national or multinational projects sponsored
by the United Nations (UN), WHO, FAO, PAHO or the lending institutions,

World Bank and IDB. However, during the last 15 years more individual
countries also have been utilizing formal evaluation methods to provide data
which will assist in making policy decisions and in managing and administering
animal health programs of concern to the individual nation.

Exarrples of evaluation studies sponsored by one or more of the national
or multinational organizations include:

1. Evaluation of proposed or current programs for the control and/or

' eradication of animal diseases such as aftosa, rabies, brucellosis,
tuberculosis, Newcastle disease, hydatidosis, cysticercosis, African
swine fever, etc.

2. Evaluation of proposed or current educational programs for Schools
of Veterinary Medicine and continuing education.

3. Evaluation of proposed or current organizational patterns and manpower
for animal health programs.
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4. Evaluation of proposed or current programs to provide adequate
laboratory diagnostic service to assist disease control and/or
eradication programs and to facilitate movement of animals between
countries.

As a result of these previous evaluation studies, particularly for
proposed modifications or development of new programs, the infrastructure of
- animal health agencies has been greatly strengthened during the past 15 years.
The organization, facilities, equipment, manpower, knowledge and skills
developed to control and/or eradicate aftosa, for example, are generally
transferable and applicable with some modifications and adaptions to control
and prevention of other animal diseases and the general improvement of animal
health in these countries. Thus, evaluation has been a valuable and important
activity to aid in establishing the high priority of animal health programs
in improving human health, increasing the protein content of peoples diets,
and contributing to improved economic conditions through greater production
and exports. '

These worthy achievements were greatly assisted by evaluation studies
which were based on the state of our epidemiologic and administrative knowledge
and evaluation practices that were recammended during that developing period.
However, accpeted practices for evaluation studies are constantly improving
ard this requires:

* A better knowledge of the epidemiologic factors and their influence
on disease with alternative strategies for control and/or eradication -
of animal disease.

* Improved design of evaluation studies.

* TImproved methods and implementation for collection of appropriate
data.

* TImproved methods of analysis and interpretation of data.

* Improved strategies of dealing with the political, legal, social,
environmental, and other factors that greatly influence the adoption
of recamendations of an evaluation study and the success, partial
success or failure of animal health programs.

In the last five years, some evaluation studies of animal health programs
have made significant progress and improvement in design, in the collection
and analysis of data, and in utilizing more appropriate methods of benefit/cost
analysis, including the supply and demand model Qf the Bureau of Agricultural
Economics of the U.S. Department of Agriculture.

Selection Of Program Objectives - Outcomes

One would think that evaluation of a selected objective or outcome
ocould be simple. It may be relatively simple if the outcome to be examined
and judged is simple to define, measure objectively and determine definitively
that the outcome has been achieved. However, many outcomes in disease control
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and local eradication are not so simple and require clear definition of
words and temms being used as well as a clear and measurable statement of the
objectives of the disease control or eradication program.

For example, the National Brucellosis Technical Commission of the United
States Department of Agriculture found that people have many different
perceptions of the meaning of the term "eradication" and the term "control."4
To improve communication and clarify terms the Commission defined "control"
as making progress (reducing prevalence of infected herds) toward local
eradication. Since the herd is the essential unit of infection with bovine
brucellosis, local eradication was defined as beginning with an individual
herd, moving to local eradication of brucellosis in a group of herds and
around the initial brucellosis-free herd, then expanding to several groups
of herds and continuing on to local eradication of brucellosis in herds in a
province, a country or a hemisphere. Eradication of a disease such as
brucellosis from a country or a hemisphere is still defined as local
eradication because there is a continuing need for surveillance to prevent
reintroduction of brucellosis from other still infected areas of the world.
Surveillance programs will continue to be needed to0 maintain local eradication
until such time as B. abortus is eliminated with the achievement of global
eradication of this agent. Once the words "control" and "local eradication"
were clearly defined and understood, communication was greatly improved.

Please note that these definitions may vary with the disease and other conditions,
since the important aspect is t0 communicate clearly and have general acceptance.

Once words and terms, such as control and local eradication, are
clarified it is essential to select objectives for proposed programs or
review the objectives for current and recently completed programs of disease
control and/or eradication. Objectives (outcomes) should be clearly stated
and carefully limited in order that they may be appropriately measured for
data collection and analysis. Outcomes may be defined for any parts or
procedures of the disease control and eradication program as well as defining
the desired outcomes for campletion of the program. Objectives (outcomes)
may also be defined for different points in an established timetable of
progress toward the final outcomes and -are often described as interim
obhjectives. Objectives should be as specific as possible and include a
proposed time of achievement for evaluation purposes.

In evaluating current programs it may be possible to make recommendations
for further definition of objectives to assist with later evaluation. In
campleted programs evaluators can make recommendations concerning improvements
in objectives that should be considered in proposing future programs.

Evaluating Need And Feasibility Of Programs

In evaluating proposals for new programs or reviewing current programs
an early priority is to review the need and feasibility of programs of
disease control and eradication as requested by the affected animal industry,
concerned citizens, planners and administrators of an animal health agency.

If need or feasibility or both are lacking, the program would not appear to be
appropriate as proposed and further evaluation is unnecessary until the
proposed program is modified to demonstrate both need and feasibility.
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To evaluate "need", the evaluators should have acceptable data available
to them regarding the prevalence and/or incidence of the disease, such as
brucellosis, African swine fever, etc., and the economic and health costs of.
the disease to the industry and to society. These data should be evaluated
in relation to the objectives of the proposed or current programs. All
data should be reviewed in a critically constructive manner regarding their
origin, methods and time of collection, representativeness for the real
universe and generalizability. It is also necessary to periodically review
the "need" for continuing current disease control programs because changing
oconditions may alter the degree of need for a program depending on the
objectives. ' ‘

Evaluation of "need" is often difficult because it is usually not a
question of "yes" or "no" but rather the degree of need which leads to the
question of need related to other societal goals. One suggestion or approach
is to use all the objectiwve criteria available and then to rank programs in
order of perceived priority of need. This is another reason that administrators
and legislators like to have benefit/cost estimates in addition to needs
assessments.

To evaluate feasibility, the evaluators should have special knowledge, or
consultants to advise them, regarding the factors that have been identified
in Appendix A, "Principles and Factors Influencing Feasibility, Costs, Benefits
and Outcomes of Control and Prevention Programs Leading Toward Local
Eradication of Animal Disease."~ The question of "feasibility", particularly.
with respect to the biologic and epidemiologic characteristics of the disease,
is the question asked most often by concerned individuals who may be affected
by a"proposed program of control and/or eradication.

Fortunately, with respect to biologic and epidemiologic feasibility for
many diseases, the new developments in microbiology a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>