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PRESENTACION DEL DOCTOR JOSE EMILIO G. ARAUJO
SEGUNDA REUNION INTERAMERICANA DE DIRECTORES DE SALUD ANIMAL
SAN JOSE, SETIEMBRE 8 - 12, 1980

Sefior Ministro, Sefiores Directores y Representantes de

Organismos Internacionales, Observadores, sefioras y sefiores

Deciamos en la Primera Reunidn de Directores de Sanidad Animal, que
celebramos en esta Sede del IICA en agosto del afio pasado, que esperdbamos
que ella fuera el comienzo de una serie periédica en la que, junto al pla-
cer de vuestra presencia, tuviéramos la oportunidad de exponer el progreso
y sus consecuencias, los obstidculos y sus alternativas, en todos los aspec-
tos de nuestra labor en que el prolongar la vida de los seres humanos de-
perde esencialmente de la produccibén y de la productividad agricola y gana-
dera, de la investigacién, y de la formacién de recursos profesionales y
técnicos. Asi vuestra versada experiencia lnos serviria de guia para per-
feccia;ar el ejercicio de nuestras responsabilidades.

En consecuencia, venimos hoy a dar cuenta de nuestra labor en la confi-
guracidén y desarrollo del Programa de Salud Animal del IICA y de nuestra
funcién como asesores de los Gobiernmos en la aplicacién racional del cono-
cimiento existente, en la dilucidacidén de incdgnitas de significado irme-

| diato, en el perfeccionamiento de los recursos humanos y en la modernizacién
de la compleja tecnologia que requiere un proceso de tanta importancia como
es el control y la erradicacidn de las enfermedades de los animales y su

significado para la salud, la economia y bienestar de nuestros pueblos.
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Rablamos hoy de décadas mis que de siglos; tal es la velocidad con que
suceden los acontecimientos y su magnitud. Como estamos mejor informados
que en el pasado, nos atrevemos a predecir el futuro con mayor seguridad.
Que hubo hechos trascendentales en el decenio iniciado en 1970 que han de-
jado huellas en las Américas, no se discute. Hay quienes dudan si los
pronunciamientos politicos y las iniciativas a que dan lugar aclarardn los
objetivos esperados, es decir, si hubo éxito o fracaso. Parece un tanto
peregrino querer transformar un continente en una década, pero es légioé:
-y asi ha ocurrido- querer modificar profundamente el curso de accibn dz
los paises que lo integran. Mis que tama de conciencia, se han producido
reacciones que justifican el optimismo de algunos pare los 10 afios que s=2
inician con el actual.

En vuestra reunién del afio pasado se anmalizaron los lineamientos
generales para farmular el Programa de Cooperacién Técnica en Salud Animal
del TICA. En base a estas recaxerxiacibﬁes hemos establecido la estructura
minima del Programa tanto a nivel de la Sede como de la Zona de Trabajo del
I_nstitl‘.rto. En este sentido me es grato informarles que precisamente en las
(ltimas semanas hemos campletado el cuadro de profesionales médicos veteri-
narios contemplados en el programa de presupuesto del IICA para 1980.

Se convino en vuestra primera reunién que para llevar a la Préctica
una verdadera politica de Salud Animal en las Américas era necesario
CEsazmllar y reforzar los servicios médicos veterinarios dedicados a la
lucha cartra las -énfennedades; aplicando métodos modernos de anéj_isis de
sistemas y control de gestién; mejorando los servicios de infarmacidn y

dooummentacidn; analizando el costo-beneficio de las inversiones en los
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programas sanitarios; propugnando y coordinando los Institutos y laboratorios
veterinarios de diagndstico e investigacidn; estableciendo servicios de -
vigilancia, que cuenten con los recursos v personal que les permita actuar
en forma efectiva en situaciones de emergencia. Podemos afirmar que no hay
servicios viables, cualquiera sea su naturaleza, sin una infraestructura
estable. los camponentes ‘undamentales de esta Gltima son los recursos
humanos, materiales y financieros; la programacién, administracidn y
evaluacién de las acciones, como un proceso, v la investigacidén bisica y
operativa.

Hay concenso en los gobiernos en la necesidad de identificar los pro-
blemas, darles un orden de importancia de acuerdo con determinados criterios,
establecer para cada cual objetivos medibles y las técnicas y procedimientos
para alcanzarlos, e invertir de acuerdo con los mismos. Se crea asi un
sistema cuya evolucidn, periddicamente evaluada, conduce a la soluéién,
parcial o total, de cada etapa y al enunciado de las siguientes.

la forma y el contenido de la planificacidn dependen primordialmente de
la decisién politica; sin ésta no tiene sentido. El plan revela -o deberia
revelar- lo que es posible cientificamen*e v lo que es factible econdmica-
mente dentro de un mismo marco conceptual.

No es por coincidencia que el Programa de Salud Animal del ITCA esta
incorporado a su linea prioritaria de trabajo de produccibén y productividad.
éian;xe hemos considerado que las acciones de Salud, en los animales desti-
nados d la alimentacién del hombre, constituyen parte integral de la produc-
cidén animal. Precisamente en las palabras que prommcié en la reunidn RIMSA
celebrada en Washington en el pasado mes de abril decia ..."Desde hace largos

afios el TICA ha tenido vinculacidén con los temas de Salud Animal por su natural
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incidencia en los aspectos de la produccidn ganadera y del desarrollo agro-
pecuario con los que tratamos a diario". He solicitado a la Direccién del
Programa de Salud Animal para que, a partir de 1981 ampliemos nuestras
actividades de cooperacién técnica en el campo de la produccidn animal,
coordinando las acciones que ya realiza el Instituto en este campo, y esta-
bleciendo nuevos proyectos, de acuerdo con la solicitud de los Gobiernocs.

Esperamos en esta REDISA 2a. un @ﬁo debate sobre los temas que hemos
consignado en la agenda y que reflejan las recomendaciones de vuestra prime-
ra reunidn, asi como aquellos problemas que son del mayor interés y
prioridad para los paises de la Regidn.

Vamos a escuchar, en esta reunidn, un importante panel sobre la
babesiasis y la anaplasmosis del ganado. Contaremos con la versada opinién
de distinguidos investigadores de las Américas que nos presentan el progreso
alcanzado en las actividades de control de estas enfermedades en funcidn de
parémetros epidemiolégicos razonables y asequibles, los avances logrados en
la inmunizacidn contra estos pardsitos y las perspectivas y necesidades
futuras en su investigacién y dominio. Con estos hemopardsitos que presentan
una plasticidad tan excesiva en la naturaleza, no podemos confiarnos exclu-
sivamemnte en la inoculacidén de un agente inmunizante por muy probada que
sea su eficacia. Tendremos que adoptar medidas de, prevencidn conforme a las
caracteristicas en que estas enfermedades se revelan en cada ambiente,
especialmente en lo que se refiere al control del vector de las mismas,

la garrapata. Esto estd en estrecha relacién con las ideas que me he permi-

tido manifestar, sobre principios y métodos de planificacidn, organizacidn

y administracién de programas de Salud Animal.
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Conoceremos los importantes progresos que han ocurrido en el proceso de
la er_nadicacién‘del Gusano Barrenador en los Estados Unidos de Norte América
y en México, asi como la factibilidad de un ataque “integral contra esta
enfermedad en los paises de Centroamérica y Panami.

Hemos querido esencialmente incluir en esta oportunidad la presentacién
de temas de gran trascendencia en el Continente camo es la erradicacidn de
la Peste Porcina Africana infortunadamente introducida en afios recientes en
algunos paises del Hemisferio, y asi escucharemos un informe del exitosc
programa que viene desarrollando la Repiblica Dominicana. las autoridades
de Salud Animal de Chile, que en fcrma exitosa han completado la erradicecidn
de la Fiebre Aftosa-constituyendo el primer pais del &rea infectada del
Continente que lo logray iniciarén en breve un programa de erradicacidn de
la Peste Porcina Clisica y cuyo programa nos serd presentado en esta |
Reunién.

Hay conciencia hoy en la necesidad“d‘e formar los recursos humanos de
acuerdp con los rasgos culturales y estilo de vida de cada sociedad, la
naturaleza de los problemas y la posibilidad de resolverlos progresivamente.
Con otras palabras, el proceso de ensefianza y aprendizaje deberia incluir
los planes, programas y proyectos para cada disciplina en cada sector del
desarrollo. Asi debe ocurrir en las ciencias de }a Salud Animal, de ahi la
inclusin en el temario del posible desarrollo de un "Programa de Capacita-
cién en Salud Animal". Igualmente los procesos patoldgicos que obstaculizan
el desarrollo ganadero, sdlo pueden estar bajo un efectivo control cuando es
posible disponer de infraestructuras avanzadas, unidas a recursos humanos
altamente calificados. Me refiero por supuesto, a la necesidad y posibili-
dades de la "Coordinacién de los Institutos y laboratorios Veterinarios de
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Diagndstico e Investigacidn en el Hemisferio", también sefialado en vuestro
programa de trabajo. Esperamos que la consideracidn detenida por esta
Reunién de ambos temas, nos sirva de guia para nuestra labor de cooperacidn
con los gobiernos y Universidades del Hemisferio.

Tendremos en la Sede de nuestro Instituto una unidad a cargo de la
cooperacién en Servicios de Informacidén en Salud Animal, que asi mismo
establecerd un banco de datos, y publicard un boletin informativo, en
cooperacidén con otras Divisiones y Servicios del IICA, Podremos en esta
forma orientar y sistematizar mejor nuestra cooperacién en problemas que,
por su naturaleza y sus consecuencias, figuran entre los esenciales.

Nada parece imposible hoy en las Américas y esta es la leccidn mis
pesitiva de lo ocurrido en el decenio de 1970. Lo expresd Albert Camus en
forma mucho mis poética al decir que tenemos que volver a coser aquello que
se ha desgarrado, hacer nuevamente concebible la justica en un mundo tan
evidentemente injusto, hacer que vuelQafaxadquirir significacién la felicidad
para los pueblos envenenados por la infelicidad del siglo. Por cierto que se
trata de un cometido sobrehumano. Pero el caso es que se llaman sobrehumanas
aquellas tareas que los hombres cumplen en muy blargo tiempo; he ahi todo.

Finalmente quiero feiter'ar una vez mds, Sr. Ministro y Representantes,
nuestro total campromiso de unir nuestras fuerzas con las de otros organismos
intermacionales, regionales, sub-regionales y nacionales, en forma tal, que
la accidn coordinada nos permita actuar eficazmente en el mejoramiento de la
Salud Animal del Hemisferio y por ende en el bienestar y desarrollo de

nuestros pueblos.
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INTER-AMERICAN INSTITUTE OF AGRICULTURAL SCIENCES — 0AS
Il INTER-AMERICAN MEETING OF DIRECTORS OF ANIMAL HEALTH
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REDISA2/1 (Ingl)
August 25, 1989
Original: Spanish

PROVISIONAL AGENDA

Item 1. Report on the development nf IICA's Animal Health Program. Acticn
on the recommendations of the first meeting. Proposals for the
1981 program and budget.

Item 2. Panel discussion on Babesiosis and Anaplasmosis of cattle.
Epidemiology

Progress in immunization

Imnune responses to B. bovis

Outlook and future neads for research

Epidemiological and f=asibility studies in Costa Rica

NN
s o o o o
v LWN -

Item 3. Program for eradicating screwworm.
3.1 The experience in the United States of America
3.2 The experience in Mexico '
3.3 The feasibility of eradicating screwworm from Central America

Item 4. Program for eradicating African Swine Fever from the Dominican
Republic.

Item 5. Program for eradicating Hog Cholera from Chile.

Item 6. The Need and Potential for Coordinating Veterinary Institutes and
Laboratories for Diagnosis and Research in the Hemisphere.

Item 7. Report on Agreements and Recommendations of International Animal
Health Meetings of interest to the Americas.

Item 8. Meeting for Planning and Coordination in the Countries:
Northern and Central American Region
Caribbean Region
South American Region

Item 9. Animal Health Training Program.

Item 10, Other business. Agenda, date and place for REDISA III, 1981.
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INTER-AMERICAN INSTITUTE OF AGRICULTURAL SCIENCES — OAS
Il INTER-AMERICAN MEETING OF DIRECTORS OF ANIMAL HEALTH

San Jose, Costa Rica, 8-12 September, 1980

Agenda Item No. 2 REDISA2/2 (Ingl)
August 25, 1980
Original: Spanish

WORKING PROGRAM

Monday, September 8

8:30 am Registration and distribution of documents
9:00 am Election of President, Vice-President and Rapporteur
9:30 am Opening session:

- Address by IICA Director General

- Address by the Minister of Agriculture of Costa Rica
10:15 am Coffee Break

10:30 am Agenda Item 1
"Report on the development of IICA's Animal Health Program"
Document REDISA2/3 Dr. Francis Mulhern
11:30 am Action on the recommendations of the First Meeting (1979) and

projections for the 1981 Program and Budget.
Dr. Francis Mulhern

Dr. Pedro N. Acha
12:15 aﬁ Discussion of Agenda Item 1
1:00 pm  Lunch
2:30 pm Agenda Item 2
"Panel Discussion on Babesiosis and Anaplasmosis of Cattle"

2.1 Epidemiology

Document REDISA2/4 Dr. Ronald Smith
2.2 Progress in Immunization
Document REDISA2/5 Dr. Kenneth Kuttler

2.3 Immune responses to B. bovis
Document REDISA2/6 Dr. Miguel Osorno

4:00 pm Coffee Break
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REDISA2/2
Page 2

4:15 pm 2.4 Outlook and future needs for research
Document REDISA2/7 Dr. Andrew Carson
2.5 Epidemiological and feasibility Studies in Costa Rica
Document REDISA2/8 Dr. Manuel Guardia

5:00 pm Discussion of Agenda Item 2

Tuesday, September 9

9:00 am Agenda Item 3
"Program for eradicating Screwworm'
3.1 The experience in the United States of America

Document REDISA2/9 Dr. E. Meadows
Dr. Norman Meyer

3.2 The experience in Mexico
Document REDISA2/10 Dr. Nazario Pineda
10:15 am Coffee Break
10:30 am Discussion of Item 3
11:30 am "The feasibility of eradicating screwworm from Central America"
Document REDISA2/11 IICA
12:25 pm  Discussion
1:00 pm Lunch
2:30 pm Agenda Item 4
"Program for eradicating African Swine Fever from the Dominican
Republic"
Document REDISA2/12 Dr. Orlando Sénchez
3:00 pm Discussion of Agenda Item 4
3:30 pm Agenda Item 5
"Program for eradicating Hog Cholera from Chile"
Document REDISA2/13 Dr. Jorge Benavides
4:00 pm Coffee Break

4:15 pm Discussion of Agenda Item 5
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REDISA2/2
Page 3

4:45 pm Agenda Item 7
"Report on Agreements and Recommendations of International Ani-
mal Health Meetings of interest to the Americas"
Dr. Pedro N. Acha
5:00 pm Discussion
6:00 pm Reception sponsored by IICA
Wednesday, September 10
9:00 am Agenda Item 6

"The Need and Potential for Coordinating Veterinary Institutes

and Laboratories for Diagnosis and Research in the Hemisphere"

Document REDISA2/14 Dr. Carlos Arellano
10:15 am Coffee Break
10:30 am Status report on laboratories Dr. Pedro N. Acha

11:00 am Discussion of Agenda Item 6

12:00 m Draft recommendations

1:00 pm  Lunch

2:00 pm Agenda Item 8
Meetings for Planning and Coordination in the Countries:
- Northern and Central American Region
- Caribbean Region
- South American Region

4:00 pm Coffee Break

4:15 pm Continue country meetings

Thursday, September 11

9:00 am Agenda Item 9
"Animal Health Training Program' Dr. Pedro N. Acha
9:30 am Discussion of Agenda Item 9
10:00 am Coffee Break
10:15 am Continue Agenda Item 8: Meetings for Planning and Coordination
in the Countries
1:00 pm Lunch
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REDISA2/2
Page 4

2:00 pm Draft Resolutions and Recommendations
- General
- Specific
4:00 pm Coffee Break
4:15 pm Agenda Item 10
- Agenda, date and place for REDISA III, 1981

- Other Business. Animal Health Data Bank

Friday, September 12

9:00 am Continue Agenda Item 10
- Other Business
10:15 am Coffee Break
10:30 am Closing Session:
- Reading and approval of the Final Document
- Message from the IICA Representative
- Message from the President

12:00 m Lunch by invitation of Costa Rican Animal Health Officials
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Agenda Item No. 1 REDISA2/3 (Ingl)
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Original: English

REPORT ON THE DEVELOPMENT OF IICA'S ANIMAL HEALTH PROGRAM

Dr. Francis J. Mulhern
IICA
Director of Animal Heal:th
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REPORT ON THE DEVELOPMENT OF IICA'S
ANTMAL HEALTH PROGRAM

It is indeed a real pleasure for me to appear before you today as the
Director of Animal Health for IICA. As many of you are aware, I became
the Director on March 3, 1980.

Prior to that time, I had expressed great concern about the need for a
well coordinated Animal Health Program for all the countries of the Hemisthere.
As the world and our Hemisphere literally shrinks our interrelationship
become that much more important to all of us.

I recognize the progress that we as a profession have made in the past,
but we must make greater strides to reduce the losses caused by animal diseases
and pest in order to increase the food production of our countries.

First, I would like to express my appreciation to the Director General,
Dr. José Emilio G. Araujo, and his top staff, as they have gone far beyond
what was expected of them to support the activities of Animal Health programs
of the organization. It is my conviction that they will continue to do this
and that is why I am optimistic about reaching the goals that we set.

You notice that I said "We set'". Dr. Acha and I have stressed that the
Directors of Animal Health of the countries of this Hemisphere have ample
imput into any programs that we propose. You recall that a year ago this past
August,. a meeting was held here in San José& to ask you for your recommendations
that we should consider as projects for the future.

The purpose of these meetings is for reporting past progress or problems
encountered and planning for the future. It gives an opportunity for us to
suggest proposals to you and to receive your response and also to hear suggestions
from you that we have overlooked as to how we can improve our Animal Health
programs.

Goals have been set for Animal Health programs of IICA for 1980 and 1981.
I would like to present them to you as well as what progress has been made

towards their achievement and what we are planning for 1982.
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1980

ORGANIZATION

1. My headquarters is here in San José.

2. Dr. Pedro Acha, Adviser to the Director General for Animal Health pro-
grams is headquartered at the IICA Office in Washington.

3. The following specialists for Animal Health are being assigned:
- Northern Area, Dr. Thomas Murnane, stationed at Mexico City.
~ Antillean Area, Dr. Franz Alexander, stationed at Georgetown, Guyana.
- Southern Area, Dr. Ruben Lombardo, stationed at Brazilia, Brazil
- Andean Area, Dr. German Gomez, to be stationed at Bogotd, Colombia.
These specialists will be contacting each of you in the very near future
toreview in more details the projects we are presenting at this meeting.

Dr. Acha and I have visited many countries in our efforts to introduce
the Animal Health programs of IICA and wish to express appreciation for the
support that we have received.

As proposed, a group of technical experts on screwworm eradication vi-
sited all the countries of Central America and Panama to determine the tech-
nical feasibility of moving the biological barrier presently being moved to
southern Mexico by the Mexican-United States campaign to the Panama-Colombia
border: Their report is contained within the documents and will be presented
later. Since it was favorable, it will be necessary for us to train at least
one specialist in each of the countries involved to work with a project devel-
opment group to determine the logistics involved in moving the barrier
southward. We hope to do this before the end of the year.

Also, we have a Consultant from the USDA N.A.L. currently here working
with CIDIA specialists in computer services, as the first steps towards
developing the criteria for what will eventually be a comprehensive data
bank on Animal Health for this Hemisphere.

Ticks are a high priority for most of our countries. I was especizally
pleased to see the center for tick research, control and eradication that is
about to be inaugurated at Cuernavaca, Mexico. It is a center in which

Mexico and the BID can be very proud of their achievement.






In my visit, Dr.de la Rocha, the director of the center, expressed great
interest in working with IICA in order that the institution can be as much
help as possible to the other countries of the Hemisphere. Mexico has had
a nationwide tick eradication program underway for several years and we can
all benefit from their experiences in this area. The center can be very
valuable to all of the countries from a trainig standpoint.

The importance of ticks to most of our countries is the reason that the
topic has been selected as a major item as this year's agenda. It is our
intent to see that this meeting each vear will provide an agenda so that you
can hear and participate in discussions considered to be of the highest sig-
nificance to the animal health in this Hemisphere.

IICA has provided funds to support a tick research project on epidemrio-
logy in Costa Rica. The BID also provided money to initiate and develop this
project. At this time the lab has been relocated and the government of
Costa Rica offered for it to be used in a regional project.

We plan to develop before the end of 1980, the criteria and methods for
rating animal health diagnostic laboratories throughout the Hemisphere. We
will call on the expertise of those countries that have progressed in this
area to gain the benefits of their experiences.

In the Caribbean or Antillean Area, Dr. Acha, Dr. Alexander and I visited
Haiti to determine what can be done to help them eradicate African Swine Fever.
IICA sent a technical group made up of representatives of Canada, United
States and Mexico, to study the feasibility of an eradication program there.
Presently, we are in the process of developing a program with Haiti that will
have a good chance for success. Once that is done it will be necessary to
determine what Haiti can contribute to the operations of the program and what
other countries and organizations can provide. This has our number one prio-
rity at this time.

I cannot leave this topic without commending the fine work being done
by the government of the Dominican Republic in the eradication of African
Swine Fever. The contributions of the United States and FAO have helped them
considerably but the commitment of the government to achieve the eradication

goal is one that should gain the respect and admiration of all of our countries.
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We also wish to commend for Cuba, who has apparently eradicated African
Swine Fever twice. As long as the disease exist in one of our countries,
it is a threat to all of us.

A seminar on ''The Concepts of Animal Disease Control and Eradication"
developed by Auburn University School of Veterinary Medicine, was sponsored
jointly by IICA and PAHO. It was held at the new training facilities, located
at Georgetown, Guyana. Directors of Animal Health from the English speaking
countries of the Caribbean attended the course. In addition, a working plan
was developed for veterinary diagnosis and quarantine services in the area.

I was pleased to see how effectively the veterinarians of both organizations
worked together.

In the southern area, the National Veterinary Research Laboratorv
INTA-CASTELAR, received assistance in preparing a project for reorganizing
and expanding its activities and those of the chain of veterinary diagnosis
laboratories in the countrv. The project proposal will be presented to the
INTA Administration and the government in the next few weeks, to be considered
for national fund allocation and international credit assistance. IICA helped
with the scientific programming and the economic analysis of the preliminary
draft.

In a joint effort with the Director of the Alumnae Department from the
School of Veterinary Sciences at the University of La Plata, a project is
being designed for establishing a regional Animal Health training center. It
would receive funding from the University of La Plata, the University of
Buenos Aires, the Argentine Veterinary Diagnosis and Research Centers, and
financial contributions made by the Banco de la Nacidn and the Banco de la
Provincia de Buenos Aires. At the present time, negotiations are underway
with national authorities for formalizing a project and an operational agree-
ment between the government and TICA.

In the Andean Area we plan to provide direct and administrative assis-
tance to Chile fer formulating a project for the eradication of hog cholera

to be launched in 1981.

In Peru, at the request of the government, a technical review was made

of the program for the eradication of hog cholera and the prevention of Afri-

can Swine Fever.
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1981

At this time, the veterinary specialists will be located in each area

and more frequent contacts will be made with your offices during the year.

At least one meeting with all the Directors of Animal Health of each area

will be held by the veterinary specialists to provide a forum for discussing

animal disease and pests problems from a regional standpoint. I intend to

delegate authoritv and responsibility to them for the animal health programs.

Major Program Projects will be:

1.

~J4
.

Initiate a program for the control and eradication of African Swine
Fever in Haiti.

Establish animal disease and pest emergency fund. It could be used
when a disease or a pest that is known to have major economic or
public health significance, has been recently introduced into a
country and it is not in a position to respond because of the lack
of funds.

Continue the necessary planning and evaluation in preparation of
moving the screwworm biological barrier from southern Mexico to
Panama.

Provide training on broad aspects of tick control utilizing Mexico's

Center.

. Initiate a data bank on Animal Health utilizing IICA's computer

services.

Establish a veterinary position at IICA's headquarters to administer
the emergency fund, establish monitor and keep current the data bank
and will be a special laison on tick research control and eradication
activities.

Work with the country of Argentina in the reorganization and expand-
ing the activities at CASTELAR to improve veterinary diagnostic
laboratories of the country.

Do what can be done to have the University of La Plata in Argentina
become established as a regional training center.

Provide a Consultant to Chile when requested by them to monitor

their hog cholera eradication program.

(.
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10. Provide a Consultant to Argentina when requested by them to monitor
their aftosa eradication program.

l1. Provide a Consultant to Brazil when requested to monitor their
African Swine Fever Program.

12. Review the Animal Health activities of EMBRAPA project based on
the veterinary consultants evaluation and recommendation.

13. Hold the annual meeting of the Directors of Animal Health.

1982

In this year the basic programs of IICA Animal Health Programs as far
as diseases and pests are concerned, should be fairly well established and
recognized. What new projects in this area to be developed for implementa-
tion in 1982 will largely depend on the discussions that take place here.
Surely, reviews and evaluation of Brucellosis programs should be one for
consideration, not to mention hog cholera and screwworms in the countries
of the Caribbean.

We have received several inquires about IICA's role in Animal production.
We believe we should expand in that area and develope a few programs of
greatest importance to all of our countries. In fact, we are considering
the feasibility of placing one veterinary in each of the areas who would be
an animal production specialist. As I said earlier, the purpose of this
meeting is to seek your inputs and so we are looking forward to your sug-

gestions.

Finally, this concludes my report. I believe quite a bit has been
accomplished in a relative short time and this is largely, due to the support
of IICA, the help of many of you and to other organizations that recognize
the importance of animal health and have supported them. 1Its still only the
beginning and a great deal more needs to be done. Please take our challenge
to you seriously. Identify clearly  what more we should be doing and how we

should go about it, If our actions to date have not been satisfactory, tell
us how we can do it better.
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I have attended this meetings in the past as a country representative
such as you. It was my conclussion that just a few members gave the groups
the benefits of their thinking. We would like to see maximum participation.
We hope that vou will look forward to these meetings being of extreme
importance to you as the Directors of Animal Health of your countries. How-

ever, onlv your participation and involvement will make it so.
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EPTIDEMIOLOGY OF BOVINE ANAPLASMOSIS AND BABESIOSIS

Dr. Ronald Smith

Ticks and tick-borne diseases have long been incriminated as major obsta—
cles to efficient livestock production. This is particularly true for grazing
animals such as cattle, sheep, and goats. Vast areas of grazing land, not
generally acceptable for cultivation and presently occupied by more resistant,
indigenous breeds, could yield greater quantities of animal protein were‘ it
not for the ocontinual threat posed by blood-sucking ticks to the importation
of improwved, exotic breeds.

Although workers in the field of tick-borne diseases agree that losses
occur, it has been difficult to accurately assess their extent monetarily.
This is an obstacle to animal health personnel who wish to convince their
respective govermments or international donor agencies to invest the large
sums of money necessary for control or eradication programs. Even when suf-
ficient funding is available, incomplete knowledge of tick distribution, ecol-
ogy and disease relationships often make it impossible to implement effective
control measures.

Vector-Parasite-Host Relationships. The 1list of important tick-borne

diseases of food producing animals is rather short and restricted largely to
cattle, although sheep, goats, and horses are occasionally afflicted in cer-

tain geographic regions. Vector ticks for these diseases are members of
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the family Ixodidae, or hard ticks, as opposed to the family Argasidae, or
soft ticks. Though a few members of the latter group are serious parasites of
livestock and damestic fowl, the hard ticks are by far of greatest econamic
importance. Bovine anaplasmosis, babesiosis, and theileriosis account for
most of the reported losses occasioned by tick vectors. Anaplasmosis and
babesiosis are found throughout the world whereas the theilerioses are
restricted to Africa and the Middle East. Heartwater, or cowdriosis, causes
considerable losses among African cattle. Rickettsial parasites of the genus

Ehrlichia and Cytoecetes cause disease in herbivores and carnivores. To date

only E. equi, isolated from horses in California, and E. canis of dogs have
been found in the Americas. In light of the absence of the theilerioses,
heartwater, and ehrlichioses from domestic ruminants in the Americas, it is
important that veterinary health officers be aware of their potential
introduction through importation of domestic or wild herbivores and/or their
ticks.

Two bovine hemotropic diseases are of immediate concern in the Americas:
bovine babesiosis and anaplasmosis. Bovine babesiosis, caused by Babesia
bovis and § bigemina, is transmitted by the one-host tick Boophilus spp.
within which the protozoan parasites must undergo a camplex developmental
cycle. The developmental cycle of Babesia in the vertebrate and invertebrate
hosts provides a useful model for examination of factors which affect the
infection of vector ticks by these parasites and their subsequent transmission
to cattle.

Boophilus is a one-host tick meaning that all stages (larva, nymph, adult)

occur on the same host. Boophilus microplus is more cammon in warm, humid,
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tropical regions whereas Bo. annulatus prefers a samewhat drier climate,
Boophilus annulatus was the principal vector of Texas Cattle Fever (babesiosis)

in the United States. Successful cyclical transmission of Babesia requires
that female ticks imbibe a sufficient quantity of blood to become infected and
that tick-phase babesiae gain access to the developing embryo so that babesiae
will be transmitted to the bovine host by the next generation. Female ticks
are most comonly infected with babesiae during the last 24 hours of the 21-
day feeding period, a time of rapid engorgement. Ingestion of high para-
sitemia blood prior to this stage seldam results in tick infection, nor does
engorgement on the blood of clinically recovered cattle, despite the presence
of parasites in the blood. This "threshold" phenamenon accounts for the fact
that only a very small proportion of larvae, as few as 1 in 2500, harbor
infective parasites in the field.

Female ticks may also become infected when feeding on cattle during para-
site recrudescenses in carrier cattle. Although recovered cattle are solidly
immme to disease caused by the homologous species of Babesia, they experience
periodic relapse parasitemias associated with antigenic variations of the
parasites t-:hat they harbor or fraom superinfections with heterologous strains.
Cattle that are no longer exposed to babesial infections continue to experi-
ence parasite recrudescences for up to 4 years with B. bovis but only 6 months
with B. bigemina.

Although B. bovis and B. bigemina frequently occur in the same geographic
area, host susceptibility, animal husbandry practices, and the virulence of
local strains influence the relative importance of each species in a given
endemic zone. Prior infection with B. bigemina or B. bovis does not signi-

ficantly reduce the susceptibility of cattle to tick-borne infection and
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disease caused by the heterologous species. This finding is supported by
serologic studies which demonstrate that serological cross-reactivity is
restricted to the period during and shortly following recovery fram infec-
tion. The mechanism for this cross-reactivity is not clear but does not in-
dicate that a close antigenic relationship between the two species exists.
Despite the greater prevalence of B. bovis parasitemia within herds, B.
bigemina appears to be the predominant parasite among field tick populations.
This is due to the fact that B. bigemina exhibits a greater reproductive
potential within ticks than does B. bovis. Thus, a greater proportion of tick
offspring acquire B. bigemina infections than B. bovis infections. It is
clear that animals can be tick infested without contracting babesiosis, but it

is impossible to have babesiosis without ticks. Babesia bovis is transmitted

by larvae of Boophilus spp. whereas B. bigemina is transmitted by the nymphal
and adult stages.
Anaplasmosis is caused by the erythrocyte-inhabiting rickettsiae Anaplasma

marginale, Paranaplasma caudatum and A. centrale parasitizing cattle, and A.

ovis in sheep. Anaplasma centrale was first described in South Africa as the

cause of a mild infection in cattle, and it has been used in many countries,
including Central and South America, for immunization against the more viru-

lent A. marginale. Paranaplasma caudatum is a morphologic, and apparently

antigenic variant of A. marginale first described in the Northwest United
States. Anaplasmosis is worldwide in distribution.
The dynamics of anaplasma transmission are more camplex than babesia.

However, the pattern of infection within susceptible herds is probably similar

for bovine anaplasmosis and babesiosis. Anaplasma marginale is transmitted
cyclically by ticks and mechanically by biting flies and veterinary procedures.
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Several species of North American ticks have been shown to be potential
vectors of the organism in the field, although the simultaneous presence of
biting flies in tick-infested areas often obscures the relative role played by
each vector. Although A. marginale has been detected in the organs of ticks
feeding on parasitemic blood, no one has been able to trace the develop-
mental cycle of the organism in ticks.

The situation regarding field outbreaks of anaplasmosis in tropical and
subtropical regions is also confusing. Among the tick species that have been
incriminated as vectors are the one-host ticks Bo. annulatus and Bo. microplus.
As all feeding stages occur on the same individual, these ticks must transmit
A. marginale transovarially. However, transovarial transmission of A. mar-

ginale by Boophilus spp. has rarely, if ever, been demonstrated.

In contrast, transstadial transmission of A. marginale by Boophilus spp.,

and intrastadial transmission by males, may be more significant. Under con-
ditions of stall confinement these supposedly one-host ticks do in fact trans-
fer fram one animal to another and are able to carry A. marginale. The extent
to which goghh@_ilus spp. transfer fram one host to another under field econdi-
tions has not been clarified.

In light of the above discussion, it is tempting to conclude that biting
flies are more important than ticks of the genus Boophilus in anaplasmosis
epidemiology. However, field data clearly show that anaplasmosis outbreaks
are preceded by population increases of Boophilus spp.

Circumstances that Lead to Outbreaks of Anaplasmosis and Babesiosis. In

general terms there are 2 situations in which outbreaks of "tick fever" may

occur .
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(1) Due to the untimely exposure of a population campletely susceptible to

disease: This situation can occur when ticks spread to areas that are nor-
mally free of them, whether due to the movement of infested cattle or to
climatic variations that are temporarily favorable for them in areas adjacent
to a tick-infested area. More frequently, exposure to ticks occurs when sus-
ceptible cattle are moved into a tick-infested region. This may occur fram
movement of cattle within a country, i.e., fram tick-free highlands to the
tropical lowlands, or through the importation of cattle fram temperate zone
countries into the tropics.

(2) Due to "enzootic instability": The term enzootic instability is used

to describe the situation in which some animals in a herd do not beccme
infected with Anaplasma or Babesia until long after birth, even though they
may have been exposed to ticks. The concept of enzootic instability is useful
for explaining why outbreaks of anaplasmosis and/or babesiosis occur within
herds that have been infested with ticks for a long period of time. 1In this
regard, geographic areas where babesiosis occurs have been identified as
either "enzootic" or "marginal". Enzootic zones typically have a rather
stable po;x;latior) of ticks whose numbers are sufficient to ensure exposure of
calves to Babesia spp. prior to 9 months of age. Colostral antibodies and/or
age resistance protect calves thus exposed fram developing severe reactions
and a state of premunition, or infection immunity, ensues. A relatively heavy
tick infestation is required to maintain this enzootic stability as only a
small percentage of ticks in the field actually transmit Babesia. It has been
estimated that 12 tick bites/animal/day are required to ensure that most

calves within a herd are infected by the time they reach 9 months of age.
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This number of tick bites has been calculated fram data obtained from Bos
taurus cattle. It is possible that a greater number of tick bites would be
required for a herd of Bos indicus cattle.

Marginal zones, in contrast, experience significant variations in vector
tick numbers over seasons or years with the result that same animals escape
exposure to tick-borne babesiae until after 9 months, and sometimes until 2
years of age or more. Infection at this time results in a more severe re-
action and death may occur. The severity of reactions on a herd basis is
directly related to the proportion of susceptible anin\als, i.e., those which
were not exposed to infected ticks as calves. It is important to note that
stable, enzootic regions may be converted into unstable, marginal areas
through the use of acaricides. If the tick population is artificially reduced
for a number of months or years and then is allowed to increase to earlier
levels, a very real probability of epidemic babesiosis exists.

A state of relative enzootic stability exists when the population of ticks
is very low. 1In this situation Babesia is transmitted very infrequently, if
at all, due to the low vector density. Within a herd few calves will be
infected by the time they reach 9 months of age and therefore the majority of
the cattle will be susceptible. Despite this, very few adult cattle will
experience severe babesiosis due to the almost complete absence of trans-
mission.

Although the concepts of enzootic stability and instability are based upon
studies with B. bovis, the same principles probably apply to infections caused
by B. bigemina and A. marginale. 1In Australia, for example, B. bigemina is

widespread in areas infested with ticks, but it rarely causes disease. This
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may be due to the fact that the majority of cattle are infected, and therefore
immunized, before calfhood resistance disappears. Recent studies have shown
that, in tick-infested areas, a high proportion of calves are also infected
with A, marginale within the first 9 months of life without showing clinical
signs and symptams of the disease. As in the case of babesiosis, outbreaks of
anaplasmosis occur much more frequently in cattle older than 9 months, sug-
gesting that calfhood resistance plays an important role in the epidemiology
of anaplasmosis.

Definition of the Risk of Anaplasmosis and Babesiosis Outbreaks. Out-

breaks of "tick fever" can be caused by any one of the 3 pathologic agents, B.
bovis, B. bigemina, and A. marginale. Before a decision can be made on the
measures required to protect animals at risk, information must be obtained on
the prevalence of the 3 parasites and on the incidence of disease caused by
each of them. This information may be obtained in 2 ways: (1) by measuring
the incidence of disease during a certain period of time or (2) by carrying
out serologic tests on cattle that, at the time, may not be clinically ill.

The proportion of a herd that is susceptible to infection can be deter-
mined seroiogically. Serological testing can also be used to calculate the

probability that experimental cattle will contract Anaplasma or Babesia infec-

tions within a given period of time. This probability is expressed as the
"inoculation rate" and may be defined as "the daily probability of infection
of any member of a herd during 1 day." The epidemiologic significance of the
inoculation rate may be visualized in Fig 1.

Inoculation rates equal to or greater than 0.005 result in approximately
75% of the herd becaming infected by 9 months of age and almost 85% at 1 year

of age. These early infections would probably provide lifelong immunity.
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Mg 1. Effect of inoculation rate (h) upon serological prevalence of

Babesia bovis infections over time.

MONTHS

ZONE OF MAXIMUM RISK

- —— —— — — —— —— — T G s s e - T —— — —— — —— — — — — — — — —— - —— — — —— —— —— -

36

24

12

d

— O

T ps T z T T T o
© < ~
(°/0) NOILD33NI 40 3ON3TVA3NHd

100+
80



Digitized by GOOS[Q



- 30 -
Thus, only a small proportion of the herd would became infected at an age when
clinically severe disease is caommon. Outbreaks would be unlikely.

At inoculation rates equal to or below 0.0005 outbreaks of babesiosis or
anaplasmosis would be unlikely to occur because of the infrequency of infec-
tions. However, in large herds the number of clinically severe reactions may
justify the use of preventive measures (immunization, tick control) on a herd
basis.

The maximum risk of outbreaks is associated with inoculation rates between
0.0005 and 0.005. Under these conditions between 12% and 75% of calves beccme
infected before 9 months of age, with a variable proportion of the remaining
animals reacting thereafter. The yearly increase in new infections is high
resulting in severe outbreaks of babesiosis among older animals. Disease
control is easily justified under these circumstances, as is routine serologi-
cal testing to identify animals which are at risk.

Inasmuch as the inoculation rate is an expression of the average daily
probabilty of an animal being bitten by an infected tick, it is possible to
convert this probability into the equivalent number of daily tick bites per
animal. If we assume that the proportion of ticks infected with B. bovis
under field conditions is on the order of 0.0005, then the number of tick
bites per animal and the corresponding inoculation and infection rates at 9

months of age would be as appear in Table 1.
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TPBLE 1. RELATIONSHIP AMONG TICK INFESTATION, INOCULATION RATE AND INFECTION

RATE IN BOS TAURUS
MICROPLUS TT

CATTLE EXPOSED TO BABESIA BOVIS-INFECTED BOOPHILUS

Percentage of Animals
Infected by 9 Months

Tick Bites/Animal Inoculation Rate* of Age
1 per 5 days .0001 2.7%
1 per day .0005 12.6%
2 per day .001 23.7%
10 per day .005 74.1%
20 per day .01 93.3%
100 per day .05 100.0%

(A) Adapted from Mahoney & Ross, 1972; Mahoney, 1977.
* Assuming a tick infection rate of .0005 and successful transmission
by a single infected tick bite.
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Epidemiology of Anaplasmosis and Babesiosis in the Americas. Very little

data exists on the prevalence of anaplasmosis and babesiosis in the Americas.
Serological studies on the prevalence of babesiosis were conducted on 2 of the
experimental farms belonging to the Instituto Nacional de Investigaciones
Pecuarias (INIP) in Mexico. "Las Margaritas", located in Hueytemalco, Puebla,
shows marked seasonal fluctuations of rainfall and temperature. The mean
monthly temperature is below 20 C during 5 months of the year. Tick and
babesial multiplication are hindered under these envirommental conditions and
only 25% of locally born and raised animals are exposéd to B. bovis before 12
months of age. Tizimin, Yucatan is the site of another ranch where seasoral
variations of rainfall and temperature occur but where the mean monthly tenr
perature never falls befow 20 C. Approximately 50% of cattle are exposed to
B. bovis by the time they are 12 months of age. Both ranches may be con-
sidered to reside within marginal zones of babesiosis.

A serologic survey of anaplasmosis and babesiosis in Colambian cattle
suggested that regions and even ranches could be designated as enzootic or
marginal based upon the age and herd incidence of camplement fixing (CF) anti-
bodies, and their relationship to tick distribution and clinical outbreaks of
the diseases.

Seasonal climatic variations are sufficiently great in Uruguay to create
unstable populations of Bo. microplus. For this reason the entire country is
considered a marginal area of anaplasmosis and babesiosis. A tick eradication
progr&n was initiated in that country in 1940, -directed primarily at Bo.
microplus. Although the actual prevalence of B. bovis, B. bigemina and A.
marginale are not known, national and intern;ticnal movement of the exclu-
sively Bos taurus cattle has made an official vaccination program utilizing A.

centrale, B. bovis and B. bigemina necessary. However, outbreaks among
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vaccinated cattle are not uncammon, indicating that a more thorough under-
standing of local epidemiologic conditions and better immunization procedures
are necessary. Repeated use of the same needles during foot-and-month disease
vaccination campaigns has been implicated as a cause of outbreaks of anaplas-
mosis.

The Role of Epidemiologic Principles in the Control of Anaplasmosis and

Babesiosis. Although chemotherapeutic drugs effective against anaplasmosis
and babesiosis are commercially available, treatment must be initiated early
in the course of these diseases to be effective. Therefore, prevention is the
only practical means of disease control. Tick eradication is possible in few,
if any, areas and the effect of anti-tick measures upon anaplasmosis would
depend upon the relative importance of other vectors. Furthermore, haphazard
tick control may convert an enzootically stable area into an unstable one,
thus worsening the disease situation. If an inexpensive, safe and effective
vaccine were readily available for these diseases then vaccination could be
practiced on a large scale and anaplasmosis and babesiosis brought under con-
trol. Such a vaccine is not available and existing immunization schemes with
live agents‘ must be exercised with care. Therefore, epidemiologic data are
necessary for safe and effective application of available control measures.
Prior to the initiation of a disease control program, govermment authori-
ties should (1) determine the incidence and economic importance of anaplas-
mosis and babesiosis and the regional prevalence of infections, (2) conduct a
camprehensive tick survey, identify vectors, and define population dynamics
and (3) design a camprehensive plan which incorporates epizootiologic data and

defines the means that will be used to achieve control. Serologic surveys for
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babesiosis and anaplasmosis may be conducted in conjunction with serologic
surveys for brucellosis, leptospirosis, vesicular stomatitis and other
diseases.
Any disease control program must include legislation to enforce applica-
tion of control measures and adequate funding over the long period of time

that may be necessary.

sp/dh:6329A
07/31/80
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Review of Immunization Techniques for Anaplasmosis and Babesiosis

Kenneth L. Kuttler

Anaplasmosis and babesiosfs, caused by intraerythrocytic hemoparasites

(Anaplasma marginale, Babesia bigemina, and B. bovis) and transmitted by a

variety of arthropod vectors, are worldwide in their distribution and are often
associated with severe cattle losses under some conditions. Generally the
clinical signs, associated with the resulting hemolytic anemias characteristic of
these diseases, are less severe in young animals, becoming progressively more
severe in older animals. Efforts to control these infections and subsequent losses
have included a number of approaches ranging from complete disease eradication

to a policy of doing nothing and relying on infection to occur in calves while
they are reasonably resistant, thereby conferring a high level of immunity.

The use of vaccines or other methods to induce immunity are not new to either

of these infections. Under proper control and use they can become effective,

but often they are misused and then become associated with adverse reactions,

or inadequate protection. An ideal vaccine has yet to be developed. However

in recent years significant progress has been made in this area.

Anaplasmosis:

A year after Theiler discovered A. marginale in 1910 he described a mildly
pathogenic Anaplasma, which he called A. centrale.l’2 This organism was
subsequently used as a vaccine to prevent death losses associated with
A. marginale. Premunition or carrier infections induced using A. centrale
do not confer absolute immunity against A. marginale challenge, but do induce
a relatively high level of protection which is usually sufficient to prevent
death or serious production losses. The serologic and immunologic similarities
of A. marginale and A. centrale have been described in some detail, and are

found to be very closely related.3’A Even today premunition with A. centrale
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is practiced in Asia, Africa, Australia and in some parts of South America.
The use of A. centrale in lactating dairy cows, or in cows in the last trimester
of pregnancy, may produce severe reactions associated with abortion, loss of
production and even possibly death if left untreated. This vaccine is more often
recommended for use in young animals.

In the absence of A. centrale, fully virulent A. marginale organisms have
been used to premunize calves. This technique, involving the injection of blood
from a carrier cow to young animals, has in some instances been successful,5 but is
not recommended for a number of reasons. There is always the possibility of transmitting
other bovine pathogens, the possibility of severe debilitating reactions even in
young animals, and the maintenance and perpetuation of reservoirs of virulent
A. marginale. With the discovery of tetracycline and other effective chemotherapeutic
agents, 1t became more feasible to premunize with virulent organisms, even in clder
animals.6 By monitoring the course of an induced infection, treatment can be given
at the appropriate time, before packed cell volumes drop below 22-287%. Treatment
under these conditions is usually effective in moderating the course of infection,
but it is necessary to observe older animals very closely and treat at the right
time if losses are to be prevented.

A modification of virulent premunition, involving the use of frozen stabilates,
has recently been successfully used in fairly large numbers of cattle in Colomb:i.a.7’8
This technique involves the passage of field A, marginale isolates in splenectomized
calves and harvesting the blood during the acute infection when the A. marginale
parasitemia is high, processing this blood with a cryoprotectant and freezing
the infected cells in liquid nitrogen.9 These infected cells remain infective
for at least two years and probably much longer. The stabilate is then thawed,
titrated by making serial dilutions, and injecting calves by the intravenous

injection of 1 ml of various dilutions. By so doing the stabilates are
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demonstrated free of other bovine pathogens, desired dilutions can be selected
for use in susceptible cattle, and the incubation or prepatent period accurately
predicted.lo If thawed, diluted, and used within 20-30 minutes the prepatent
period can usually be predicted within 1 or 2 days. In the case of young calves
not requiring treatment this is not so important, but in older animals this
is useful information, especially if the laboratory competency is not available
for accurately monitoring the course of infection. The use of frozen stabilates
is economical in that usually a 1:100 or 1:1000 dilution is selected. Theoretically
50,000 doses of vaccine could be produced from one liter of blood prepared into a
stabilate, with a titer of 1:100. In practice this is ﬁuch less, but in general
the cost factor is low.
Premunition with virulent, homologous A. marginale produces the highest
level of protection now available against anaplasmosis.6’11
The use of a mild or attenuated A. marginale to induce immunity has been
shown effective and much safer than the fully virulent organism. Comparisons
of the level of immunity produced by premunition using a mild A. marginale
(of U.S. origin) and that produced by A. centrale, followed by a challenge cf
virulent A. parginale (of African origin), showed a greater degree of protection
in those animals receiving the mild A. marginale.4 The premunizing reactions
of the mild A. marginale and A. centrale were essentially the same.
In recent years a virulent A. marginale has been altered by irradiation
and serial passage in sheep,12 resulting in an isolate that produces mild
reactions in cattle similar to that produced by A. centrale, but with immunizing

13,14

properties more like A. marginale. This organism has been and is being

marketed in some countries of Latin America. When prepared and use properly



Digitized by GOOS[Q



it is generally safe and effective as an immunizing agent. Like A. centrale
it should be used with caution in lactating dairy cows and in animals in the
last trimester of pregnancy. In recent field trials in Colombia the attenuated
A. marginale was compared with virulent stabilates (as described) and with a
supposedly mild Colombian strain in 7-11 month old Normandia calves.10 The
vaccination reactions were much less severe in animals receiving the attenuated
organism. Treatment to moderate the course of infection was required in those
cattle receiving the '"mild Colombian' isolate, but no treatment was required
in animals receiving dilute stabilate. Field challenge revealed that those
animals receiving the '"stabilate" or the "mild Colombian' were more solidly
protected as reflected in the lower drops of packed cell volume (PCV) associated
with Anaplasma challenge, but the attenuated organism was also highly protective,
and no death losses occurred among any of the vaccinated groups.ll This was
in contrast to severe drops in PCV and a 177 death loss among the nonvaccinated
control calves.

A nonviable vaccine is marketed in the U.S., which consists of a blood
base antigeq combined with an oil adjuvant*.15 This product has been successfully
used in the U.S. for a number of years. It does not prevent infection but
moderates the severity of infection. The repeated use of this wvaccine and
its use in cows late in gestation has been associated with neonatal isoerythrolysis
and mortality in calves.16 Field trials in Colombia showed that the level
of immunity was well below that of premunition. This vaccine is not recommended
for use in the tropics where year-round transmission occurs.

Table 1 summarizes the author's experience in using various systems of

anaplasmosis immunization.

* Anaplaz, Fort Dodge Laboratories, Fort Dodge, Iowa
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Babesiosis (piroplasmsois):

Soon after discovering the cause of Texas fever, or redwater, the
technique of Babesia premunition was found useful. Often ticks would be
collected from an area known to be infected, and placed on susceptible cattle,
which were then treated when they showed a febrile reaction. For years trypan
blue was the only drug, and it was only effective against B. bigemina , not
B. bovis. If the animal survived, and young cattle usually did, then a firm,
lasting immunity occurred. Babesiosis in the Western Hemisphere is believed
to be transmitted almost entirely by Boophilus ticks. A tick eradication
program, conducted over a 20 year period in the U.S., was outstandingly successful
in eradicating these ticks in the early 1940's. This achievement was accompanied
by the complete eradication of cattle babesiosis. Tick eradication, however,
is not practical in many areas of the tropical world, so the emphasis has long
been on tick control, chemotherapy and vaccines.

Probably the first successfully produced and marketed babesiosis vaccines,
and the ones still in use, are those developed in A.ustralia.18 fhese vaccines
rely on premunition, using both B. bovis and B. bigemina organisms that have
been attenugted by passage through splenectomized calves. The vaccines are
distributed as fresh blood, collected from splenectomized calves showing a

18,19 The Babesia premunizing dose is quantified to contain

high parasitemia.
the desired number of organisms (1 x 107) in a given volume by adding normal
cells to the infected ones. The vaccine must be kept cool and used within a
few days.

The methods developed in Australia of serial passage of B. bovis in
splenectomized calves to attenuate the organism are easily accomplished, and

hence there are numerous similar vaccines being produced and used in other

areas.7 Babesia premunition, like Anaplasma, is highly effective in preventing
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losses. Again these vaccines are recommended for young animals, with some
caution advised in older animals. Chemotherapeutic agents (Ganaseg, Diampron,
Acaprin etc.) should be available in the event they are needed in premunizing
older cattle.

With the development of blood based adjuvant, nonviable Anaplasma

15,20 considerable interest has occurred in similar products for

vaccines,
Babesia. The size of the Babesia parasite and the antigenic mass suggest that such a
vaccine would be practical. Even though there are no commercial adjuvant
Babesia vaccines presently available, there has been considerable research
activity, which has resulted in a number of reports of successful nonviable Babesia
vaccines.

A recent trial, using B. bigemina in splenectomized calves and mature cows,
resulted in excellent protection.21 A blood based B. bigemina antigen was
combined with Freund's complete adjuvant and injected twice at a 3 or 4 week
interval, which produced a high level of protection in both groups of cattle
when challenged 33-67 days after vaccination with fully virulent infected blood.

The recent in vitro cultivation of B. bovis on erythrocyte cultures has
led to antigen collection and purification with subsequent vaccine production.zz’23
A recent trial has been completed by the author at Beltsville in which a
B. bovis vaccine, consisting of a surface coat soluble antigen prepared from
blood cultures, combined with a saponin adjuvant was used. This vaccine was
provided to us by Drs. Levy and Ristic (University of Illinois), and was used
in three adult Holstein cows, and 8 yearling Aberdeen Angus, unbred, heifers.
These animals were given 1 ml of the vaccine subcutaneously twice at a three
week interval and challenged approximately four weeks after the last vaccination

by inoculating 1 x 108 B. bovis organisms intramuscularly. Three nonvaccinated

adult Holstein cows, two adult Holstein cows previously premunized with an
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attenuated B. bovis vaccine (as previously described), and eight nonvaccinated Aberdeen
Angus heifers of comparable weight and age, were similarly challenged by
inoculating 1x 108 B. bovis intramuscularly. The results are presented
in Figures 1-4 and Tables 2 and 3. A marked and significant level of
immunity was detected in both the adult cows and the yearling heifers.
All vaccinated animals reacted to challenge, showing parasitemia, fever, and
drop in PCV. As measured by several parameters (see tables and figures),
these reactions were significantiy less severe in vaccinated cattle. Animals
having been previously premunized (six months before'challenge) were solidly
immune and showed no diagnostic signs of challenge infection. As with
anaplasmbsis, this once again confirms that the premunizing vaccines will
produce a higher level of immunity. The nonviable vaccines, however, have
the distinct advantage of being more safely used with practically no chance
for adverse reactions, and the possible need to resort to chemotherapy. If the
level of immunity, as measured in these trials, is persistent for a sufficient
period the nonviable vaccine could well be practical for future use.

There is a critical need for safe, effective immunizing agents for
anaplasmosis and babesiosis. Presently the livestock producers do not have
an available product that will accomplish the required goal, but recent
research has shown a number of viable options, and hopefully as future
field studies confirm the present favorable evidence of vaccine efficacy
these agents will become more readily available to prevent livestock losses

from these hemoparasitic diseases.
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SYSTEMS OF ANAPLASMOSIS IMMUNIZATION

TABLE 1

Method Calves 8 mo. to Cattle Relative
< 8 mo. 2 years > 2 yrs., efficacy

Virulent field Safe Not safe Not safe

A. marginale N.R. N.R. N.R. +H++

Virulent field Safe Safe Not safe =+

A. marginale N.R. N.R. N.R.

with therapy

Dilute Safe Safe Not Safe

stabilate R. N.R. N.R. 4+

Dilute

stabilate Safe Safe Safe

with therapy R. R. R. -+

Attenuated Safe Safe Safe

A. marginale N.R. ** R. R.* ++

Anaplasma Safe Safe Safe

centrale R. R. R.* ++

Killed Safe Safe Safe +

vaccine N.R. N.R. N.R.

* Not recommended for lactating dairy cattle

*% The mildness of this organism is such that a satisfactory replicating
infection is not always produced in calves of this age.

R. Recommended for use in the tropics

N.R. Not recommended for use in the tropics

++++ Maximum protection against needle and field challenge
+4++ Solid protection against needle challenge - variable

4+ Partial protection against both needle and field challenge.
Prevents death losses by either challenge.

Partial protection against needle challenge, and questiomnable
protection against field challenge as tested in Colombia.
short acting immune response which limits its effectiveness in

+

response against some field challenges

areas of year-round vector problems.

Has a
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ESTUDIO ANTIGENICO E INMUNOGENICO DEL ANTIGENO SOLUBLE DE
BABESTA BOVIS EN MEXICO

La inmunidad en la babesiosis ha sido frecuentemente asociada con el
principio de la inmunidad-infeccidn, indicando que la formacidn de una inmu-
nidad sdlida depende de la presencia del organismo babesial en la sangre del
animal infectado. Esta persistencia indica el estado de infeccidn crénica
que normalmente dura varios meses o afios dependiendo de la frecuencia de las
reinoculaciones.

Se han estudiado algunos métodos para prevenir la babesiosis en condi-
ciones de campo y de laboratorio. Los productos utilizados han sido vacuras
inactivadas y atenuadas. Las vacunas inactivadas son hechas a partir de
sangre infectada conteniendo antigenos corpusculares y solubles, que han su-
frido algin proceso de purificacidn por parte de los investigadores. Estas
vacunas son congeladas y mds tarde utilizadas mezclidndolas con algin tipo de
adyuvante para estimular una mayor respuesta inmunoldgica. Algunas de estas
vacunas han sido probadas en Australia en donde se ha indicado que éstos
productos inducen cierta resistencia a la babesiosis con desafios homdlogos.
En este tipo de vacunas se recomienda la revacunacidn de los animales sus-
ceptibles por lo menos dos veces al afno. Las vacunas inactivadas tienen el
inconv?niente de inducir la isoeritrolisis de los recién nacidos, ademds de
la baja proteccidn que confieren. En el caso de las vacunas vivas los ani-
males reciben sangre conteniendo el organismo virulento, mismo que se repro-
ducirid ripidamente en los animales susceptibles, induciendo la presentacidn
de babesiosis aguda con Indice de mortalidad superiores al 60%.

Otro sistema de vacunacidn es el de atenuar lg patogenicidad al irra-
diar la sangre infectada , en este caso dosis muy pequeiias pueden no afec-
tar el organismo y dosis muy altas lo inactivan completamente. Esta practi-
ca de irradiacidén de sangre infectada tampoco ha ofrecido los resultados es-
perados, ya que solo protege eficientemente a los animales vacunados cuando
se desafian con cepas homdlogas, ademds la irradiacidn necesaria para ate-

nuar las cepas de trabajo variar3 en relacidn a la virulencia de la cepa.
Existe otro tipo de vacuna viva denominada atenuada en donde la cepa de
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B. bovis ha sido modificada por medio de pases ripidos de sangre completa
infectada en becerros esplenectomizados, esta vacuna atenuada ha ofrecido
buenos resultados en la exposicidn con cepas patdgenas sin embargo, tiene el
gran problema que los animales vacunados actilan como reservorios de la cepa
patdgena de B. bovis misma que al ser transmitida por artrdpodos o por ino-
culacidén a otro animal susceptible, la enfermedad se desarrolla en forma
clinica. Esto nos indica que el agente inmunizante no es una mutante esta-
ble.

Estas vacunas vivas presentan el problema potencial de transmitir
otras enfermedades tales como: leucosis bovina, anaplasmosis, etc., ademis,
promueve la diseminacidn de cepas de B. bovis en las distintas areas de un

pais.

ESTUDIO DEL ANTIGENO SOLUBLE DE BABESIA BOVIS EN LA PREVENCION DE LA
BABESIOSIS.

Recientemente se ha desarrollado un sistema de cultivo in vitro que ha re-
sultado exitoso. Este sistema fue iniciado en México en el I.N.I.P., en el
afio de 1976 por los grupos de investigadores de la Universidad de Illinois y

del Instituto Nacional de Investigaciones Pecuarias.

El sistema original consistid en cultivar la babesia por el método de
movimiepto continuo, este ha sido modificado en 1979 en la Universidad de
Illinois manteniendo los eritrocitos infectados en cultivo estdtico en donde

se ha encontrado que se obtiene una mayor produccidn de antigeno soluble.

CULTIVO:

De un animal esplenectomizado e infectado con B, bovis se obtiene san-
gre completa cuando esta muestra una parasitemia de’0.1% a 0.27%, esta sangre
se desfibrina y se centrifuga a 400 xg durante 20 minutos a 4°C. Los eritro-
citos infectados se suspenden en medio 199 a una dilucidn final de 9.17% agre-
gando a esta solucidn 40% de suero bovino, penicilina, estreptomicina y HEPES
para prevenir contaminaciones y estabilizar el pH. Estos cultivos son incu-
bados a 37°C en una atmdsfera de 5%-de C02. Cada 24 horas se cambia el medio
de cultivo y se ajusta el pH. El sobrenadante de este cultivo se le denomi-

na antigeno soluble de B. bovis. Este antigeno antes de ser utilizado es

filtrado por una membrana de 0.45 mm. y mds tarde liofilizado.
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A fin de estudiar la respuesta antigénica e inmunogénica se establecie-
ron las pruebas de: indirecta de anticuerpos fluorescentes ( IAF ) y la de

Hemoaglutinacidn indirecta ( HI ).

A.- Andlisis del antigeno soluble por medio de cromotografia en gel y

Electroforesis.

l.- E1 antigeno completo se filtrd en Sephadex G-15, G-25, G-50 y G-75. Ca-
da uno de estos geles produjo 2 fracciones detectables por medio del espec-
trofotémetro, cuando se usd Sephadex G-100 se obtuvieron 3 fracciones y con

Sephadex G-150 y G-200 se obtuvieron 4 fracciones.

2.- Electroforesis en Cellogel.- Cuando el antigeno soluble fue comparado
con antigeno obtenido de cultivos normales y con el suero normal de bovino
no se observd ninguna diferencia en las bandas de migracién obtenidas, ca-
da uno de los antigenos produjo 4 bandas. Cuando se estudiaron las fraccio-
nes obtenidas del antigeno infectado y separado en una columna de Sephadex
G-200 se determind que las fracciones I, II y III producen 2 bandas de mi-
gracidén mientras que la fraccidn IV sdlo se observé una. El peso molecular
de la fraccidn I se determind por cromatografia en gel utilizando Sephadex
G-25. E1 resultado de este estudio nos indica que la fraccidn I (la tmica

antigénica e inmunogénica del antigeno completo), tuvo un peso molecular
de 1,000,000 de daltonms.

B.- Estudios Antigénicos:

1.- Termoestabilidad.- El antigeno completo se mantiene activo en la prue-
ba de hemoaglutinacidén indirecta después de haber sido expuesto a las tempe-
raturas de 37°C, 50°C, 65°C y 97°C (punto de ebullicidn del agua en la ciu-

dad de México) durante 30 minutos.

2.- Sensibilidad enzimdtica.- E1 antigeno fue tratado con las siguientes en-
gimas: alfaamilasa, lipasa, papaina, pepsina y tripsina. Estas enzimas se
utilizaron a una concentracion de 1 y 2 mg por cada 100 mg de antigeno. En
la prueba de HI la concentracidn de 1:100 no afectd actividad de antigeno,
mientras que la concentracidon 2:100 las enzimas lipasa y amilasa, destruye-

ron totalmente la actividad antigénica.
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3.~ Estabilidad a 2-mercato-etanol. El tratamiento del antigeno completo

con 0.1 M, 2-ME a 37°C. durante 30 minutos destruyen la antigenicidad del

‘ antigeno en la prueba HI.

C.- Inmunogenicidad del antigeno compléto:

l.- E1 antigeno completo no se afectd cuando se expuso a las temperaturas
mencionadas (B-1), ya que los animales inoculados con los antigenos trata-
dos produjeron niveles de anticuerpos similares al grupo testigo que recibid

antigenos no tratados.

2.- Sensibilidad enzimdtica: El grupo de animales que recibid el antigenc

con alfa amilasa no produjo respuesta humoral mientras que el resto de los
antigenos tratados con las otras enzimas (pepsina, tripsina, papaina, y li-
pasa) no afectaron el antigeno ya que se detectaron titulos de anticuerpos
en contra de la babesiosis. La concentracidén de 1 mg. de enzima por 100

de antigeno fue la utilizada en estos trabajos.

D.- Inmunogenicidad de las fracciones antigénicas:

Con las cuatro fracciones obtenidas del antigeno soluble completo de B.

bovis se estudiaron sus caracteristicas inmunogénicas inoculando bovinos.

Como resultado de este estudio se determind que la fraccion I induce a una
respuesta humoral. Esta respuesta fue evidente a las tres semanas de la

- .
inoculacion.

E.- Estudio anamnésico del antigeno completo:

El antigeno soluble es diluido en agua destilada y mezclado con saponina
como adyuvante. La inoculacidn es por via subcutdnea utilizando 0.333 mg.
de antigeno crudo y liofilizado por dosis. Para este estudio se inocularon
30 bovinos Hereford adultos. Se administrd una revacunacidn a los 21 dias
posteriores a la primera inoculacidén. Se realizaron muestreos serolfgicos
para la determinacidn de anticuerpos por medio de la prueba de IAF mensual-
mente. Se determind el peso individual de los animales cada 28 dias, asi
como se establecieron los valores hematoldgicos. Como su resultado se encon-
tré que la respuesta humoral se inicid durante el ler. mes después de la ino-

culacidn desapareciendo entre el quinto y sexto meses post-inoculacidn. Se
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selecciond un grupo de animales inoculados que resultaron negativas a las
pruebas seroldgicas al sexto mes post-inoculacidén. Este grupo al ser revacu-.
nado produjo una respuesta anamnésica muy rapida alcanzando titulos de 1:

40,000 en menos de 15 dias.

F.- Prueba inmunogénica del antigeno completo al desafio natural:

Se seleccionaron 50 animales los que se dividieron en 5 grupos de 10
animales cada uno. Estos animales son de la raza Hereford de 14 a 16 meses
de edad y se localizaban en la regidn limpia de garrapatas en el Estado de

Coahuila.

El grupo I recibid solamente el antigeno crudo de B. bovis. El1 gruro

2 recibid él antIgeno crudo de B. bovis, y la vacuna de Anaplasma marginz-

les. El tercer grupo sdlo recibid la vacuna de Anaplasma marginale. El

cuarto grupo actud como testigo sin vacunaciones. 45 dias después de que
los grupos 1, 2 y 3 fueron vacunados el quinto grupo recibid la vacunacién
doble (igual que el grupo 2); esta vacunacidn coincidid con el traslado de
los 50 animales a la zona del desafio natural em Soto la Marina, Tamaulipas.
Esta zona estd identificada como endémica a la anaplasmosis y babesiosis en
la Repiilblica Mexicana. Cuarantay cinco dias después de la introduccidn de
los animales experimentales a la regidn endé&mica se observaron los primeres
signos de babesiosis en varios animales. La presencia de un brote de babe-
siosis.en los animales experimentales fue observado durante las siguientes
cuatro semanas. El examen de los frotis sanguineos de los animales infec-
tados y de las hemolinfas de las garrapatas colectadas revelaron la presen-
cia de B. bovis. Todos los animales del grupo testigo mostraron signos y
sintomas de la babesiosis. Un promedio de 4 Kg. de peso corporal se perdid
en comparacidn con el peso registrado el mes anterior a la presentacidn del
brote. Al finalizar la cuarta semana del brote 6 animales testigos habian
muerto. A la necropsia se encontrd hemoglobinuria y cantidades masivas de
eritrocitos parasitados en los capilares del cerebro. Ocho de los diez ani-
males que sdlo recibieron la vacuna de anaplasmosis desarrollaron signos cli-
nicos agudos de babesiosis, y dos de estos animales murieren. E1l resto de
los animales que enfermaron fueron tratados para evitar la posibilidad de

mas muertes innecesarias.
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Los grupos menos afectados durante el brote fueron el grupo I que reci-
bid la vacuna de B. bovis tiempo antes de la introduccién a la zona endémica,
el grupo 2 que recibid la vacunacidén doble antes de la exposicidn y el grupo

5 que recibid ambas vacunaciones al momento del arribo a la zona endémica.

Se observd la reduccidn del hematocrito, fiebre y parasitemia en los
tres 4ltimos grupos descritos, sin embargo, estas presentaciones no afecta-
ron en gran medida el consumo de alimentos ya que los animales continuaron

incrementando su peso.

A la terminacidn del brote se observd una gran diferencia entre los:pe-
sos corporales de los animales de los grupos 1, 2 y 5 vacunados con B. bcvis

y los grupos 3 y 4 que no la recibieron.

Todos los animales experimentales mostraron respuesta inmunoldgica al
desafio natural demostrando incremento de anticuerpos en la prueba de IAF.
Estos titulos se incrementaron en forma considerablemente mayor entre los
animales previamente vacunados que en los no vacunados. E1l promedio de la
respuesta de anticuerpos en los animales vacunados 30 dias después del desa-
fio fue de 1: 10,240 mientras que los titulos de los no vacunados fue de
1:1280.
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Historical Summary - Early observations indicated that cattle were

immune to challenge after having had clinical babesiosis. It was

widely known that cattle became "carriers" after initial infection

and believed that immunity persisted as long as the host continued to
harbor the agent. Deliberate injection of blood from recovered animals
into young animals (premunization) was used as a way of insuring early
exposure at a time of relative resistance. This procedure is not without
risk, however, since the inoculum may induce clinicél babesiosis and

the chance of spreading contaminant or extraneous organisms (e.g.

Anaplasma marginale and bovine leukosis virus) is real. Variability

of donor blood with respect to virulence of organisms, number of
parasites present, and differences in prepatent period complicate the

procedure.

Rapid passage of virulent Babesia bovis (B. argentina) in

splenectomized calves has been noted to select for avirulent parasites.1

Parasitemias become higher and virulence for non-splenectomized cattle
decreases. After several years of passaging the organisms are apparently
no longer transmissible by tick vectors. Since no change in immuno-
genicity occurs this method has been used for vaccine production in
various countries throughout the world.

Vaccines used widely in Australia, South Africa and in some
Central and South American countries sometimes produce severe reactions,

2 In

requiring chemotherapy, and some animals fail to become immune.
one protocol a standard dose of lO7 parasites is administered. The
vaccine is chilled to 4°C. on collection from donors and stored up to

1 week. To overcome the death of infected parasites during storage

the proportion of infected blood in each dose is increased by a factor
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II.

of 1.5 per day.

Available Control Measures

A.

Vector control - This procedure will undoubtedly be addressed

by other speakers. It is appropriate to emphasize, however, that

an ambitious campaign to control ticks can be an effective means

of disease prevention. Such a program tends to establish a highly

susceptible population of animals which have very little resistance

to babesiosis and are fully dependent on perpetuation of this

artificial barrier against infection.3 Therefore, the value of

maintaining a low level of tick vectors in the environment, to

insure enzootic stability, has been introduced.4 A combination of

vaccination and vector control may be advisable in some instances.

Vaccines - An immunogen useful in establishing protection against

challenge must a) immunize without producing a severe disease, b) elicit

a protective response which lasts as long as the situation requires -

depending on time until challenge and c¢) initiate a level of protec-

tion adequate to withstand the demands of vector infestation.

Time to exposure varies widely depending on the conditions of

challenge and relates for example to cattle in an area of instability

or movement of animals from a "free" area to an enzootic zone.

1.

2.

Live immunogens - The following are examples: Vermicules - prepared by
isolating babesia parasites from infected ticks7. This parasite is im-
munogenic but noninfectious. Results have not proven that this method
produces adequate protection against laboratory challenge,.

Avirulent organisms - selected by rapid passage in splenectomized calves
produce an acceptable degree of protection against field challenge.

Methods used, however, present problems with respect to possible pathogenic
contaminants.

Inactivation by irradiation - The following are examples:

Sporozoite vaccines - patterned after work done with Plasmodial organi'sms.s’6
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against homologous challenge by immunization with irradiated

9,10 11

B. bigeminas, B. bovis » and B. rodhaini~~. Irradiated
B. rodhaini infected erythrocytes were much more effective
immunogens than an equivalent number of parasites killed by
exposure to beta propriolactone (BPL). If the irradiated
parasite is metabolizing but non-dividing it could provide
a greater antigenic stimulus than that produced by a dead
parasite. This could be due to the gradual release of
metabolic products from the irradiated parasite or less
destruction of parasite antigens compared to the effect of BPL.
A preliminary experiment with B. major in splenectomized
calves indicated that irradiation of parasitized erythrocytes
at doses of approximately 30 krads may result in attenuation
of parasites without loss of immunogenic propertiesz. Exposure
of cattle to similarly irradiated erythrocytes infected with
B. divergens resulted in mild reactions with substantial
protection against clinical disease resulting from field

challenge.

Soluble or particulate antigens - Partial protection has been

produced in splenectomized calves immunized with plasma from

12. Soluble antigensl3'14 from the

calves infected with B. bovis
surface coat of merozoites have been prepared from in vitro
cultured15 B. bovis parasites. The procedure is similar to
that described using Plasmodial organisms in which the surface
coat contains protective immunogensl6. Preliminary results

using a fraction of the surface coat from B. bovis merozoites

indicate that protection is afforded against homologous challenge17
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C. Use of Various Adjuvants - Soluble antigens of B. bovis have been

used as immunogenic material mixed with saponinl7. Preliminary

results obtained by two injections of vaccine followed by homologous
needle challenge after approximately 30 days have produced promising
results. Cattle have also been immunized with a killed antigen

derived from erythrocytes infected with B. bovis mixed with Freund's
complete adjuvantls. Challenge with a heterologous B. bovis isolate

indicated that a level of immunity had been established.

ITI. Efficacy of Vaccination

A. Prevalence of Infection - The value of initiating vaccination

programs in many areas endemic for anaplasmosis and babesiosis is
unknown. It is recognized that young animals are naturally exposed
to virulent field strains early in life and become immune carriers.
The number of calves that succumb after initial exposure or survive
as marginally productive animals is also poorly defined although
isoléted studies give clues to the answers.

A study done in the Llanos Plains of Colombia19 showed that
nearly 42% of serum samples from calves between 1 and 3 months of
age reacted positively in the complement fixation test for B. bigemina
while 65% of samples from calves between 4 and 6.,months of age were
positive. In the North Coast of Colombia the mean age of initial
infection of calves with B. bigemina was 11 weeks (range from 2 to
34 weeks). 1In the Cauca Valley of Colombia 94% of all cattle more
than 24 months of age were positive in the CF test for B. bigemina.
Since the CF test may become negative 4 months after exposure a

large percentage of older cattle could be undetected carriers.
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There is more to be learned about strain differences, antigenic
variation between isolates, and the nature of protection against
heterologous challenge. One prime example involves the relation-
ships between two strains of B. bovis isolated from widely separated
areas of Australia. It was observed that there was no cross~
protection afforded by passive transfer tests but infection with

one strain conferred active protection against the otherzo.

Classes of cattle requiring protection - Due to wide variation in

animals, regional conditions, virulence and strain of organisms,
and fluctuation in vector numbers, prophylactic methods may vary.
However, the following situations would generally require the
initiation of some method of disease control.

1. Young cattle - In enzootic zones it is not well resolved whether

young cattle should be vaccirated at an early age. Conditions
that may affect the need for prophylaxis are related to vector
numbers and enzootic stability, relative virulence of the field
strains of Babesia and passive immunity transferred by the dam.

2. Susceptible cattle moved from free areas to enzootic zones -

Highly susceptible cattle which are transported from countries
free of babesiosis are placed in a position of maximum stress

as they enter a tropical zone where babesiosis is enzootic.’
Especially in the initial period of exposure to high temperature,
humidity, and dietary change. hemotropic disease can be devastating.

3. <Cattle moved between areas where there are strain differences -

During the process of grazing or marketing, cattle may be
moved to high risk areas. The new environment may have a

variant strain of Babesia or a different Babesia species

to which the transported cattle are not immune. The stress
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of shipment is also a factor that can cause recrudescence of

disease.

Projections and Recommendations - Recent progress in immunization

procedures to protect cattle against bovine babesiosis has provided
cause for significant optimism. The development of in vitro systems
for growth of B. bovis in erythrocyte culture now offers a nearly
limitless source of both live and killed immunogens produced under
controlled conditions without extranecus contaminants.

Separation of individual parasite derived immunogens and use with
adjuvants is definitely a promising area. The culture systems could
also become useful in the search for avirulent or attenuated organisms
necessary for producing a live vaccine.

There may never be a single product with all-inclusive capability.
Variation in strains and the existance of more than one important
Babesia species may dictate the need for multivalent vaccines or use
of more than one product. Provided that vaccinated cattle are challenged
after a short post-vaccination period, killed preparations may prove
entirely acceptable. Variation in natural resistance between cattle
indigenous to enzootic areas and exotic breeds originating from babesia
free zones may also become important factors te be considered in
selecting an immunogen of choice. Ultimately a cost/benefit analysis
must be done to determine the feasibility of vaccination.

Many practical questions remain unanswered. We are not certain
of the optimal age at which calves should be vaccinated under enzootic
conditions. Early vaccination may be advisable since an initial level of

vaccine-induced immunity may preclude the cyclic recrudescence of Babesia

parasitemia commonly precipitated by stress or variation of vector
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populations.

In summary it appears that we are entering a period of fruitful
research. We must not lose sight of the fact that requirements may
vary from case to case or country to country. Ultimately all of the
data will be compiled and only careful analysis will elucidate the total

nature of problems and solutions.
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EPIDEMIOLOGICAL AND FEASIBILITY STUDIES FOR

TICK CONTROL IN COSTA RICA

DESCRIPTION OF THE AREA

Ecological zones:

The total land surface area of Costa Rica is 51,260 kmz, measuring
approximately 100 km, wide and 500 km. long. It is a part of the
Central American Isthmus and is located between 8° and 11° latitude
north of the Equator. It is bordered by the Pacific Ocean on the West,
the Atlantic Ocean on the East, Nicaragua on the North, and Panama on

the South.

The mountain range crossing central Costa Rica from North to South

forms three physical regions: the Pacific Seaboard, the Central Pla-
teau, and the Atlantic Seaboard. By ecological zones (traditionally
classified as tropical, subtropical, temperate, and cool), the area
measures: tropical, 36,370 kmz; subtropical, 9,810 kmz; and temperate,

5,080 kmz. There is no cool zone.

The three phisical regions are characterized by the following

ecological macrozones:

(a) Central and Southern Pacific Zone: This area is tropical-humid,

with flat relief, and with altitudes of 0 to 500 meters above sea
level. The temperature is over 24°C., and precipitation ranges
from 2,500 to 3,500 mm/year, with an average of three dry months

per year and a relative humidity of 81%.

(b) Northwestern Pacific Zone: This is a dry tropical area of prima-

rily flat relief. Temperatures range from 24°C. to 30°C., with
precipitation from 1,500 mm to 2,500 mm per year. There are five

dry months (December-April), and relative humidity is 78%.

(c) Central Plateau Foothill Zone: This is located between the At-

lantic Seaboard and the Central Plateau. It is typical of the

humid subtropics, with altitudes of over 600 meters above sea
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level. The topography is irregular, with a grade of over 20%.

Temperatures fluctuate between 18°C. and 24°C., and precipitation
is from 2,500 to 4,500 mm/year, with two to four dry months. Rela-
tive humidity is 93.5%.

(d) Northern and Atlantic Zonme: It is tropical, humid, and flat in

most areas, with altitudes of up to 500 meters above sea level. It
extends to the Nicaraguan border. Temperatures in the zone are

over 24°C. Precipitation varies from 2,500 mm/year to 5,100 mm/

year, with approximately one month of drought and a relative humidi-

ty of 81%.

(e) Central Plateau: This is a temperate zone with highly irregular

topography. The elevation ranges from 1,700 to over 3,000 meters
above sea level. The southern part of this zone has the highest
elevations and the most irregular surfaces. In the temperate
areas, the temperature fluctuates between 14°C. and 18°C., and in
the "cool temperate' areas, between 10°C. and 14°C. At altitudes
of over 3,000 meters, the temperatures fall below 10°C. Precipi-
tation in the Central Plateau varies from 1,500 mm/year to 3,500
mm/year. Relative humidity is 85%, and there are from one to four

months of drought per year.

It is generally acknowledged that anaplasmosis and basesiosis are
present over large areas of Costa Rica, but very little epidemiological
information is available. Several limited studies have been conducted
on the individual farm level. Information is needed on the incidence,
prevalence, and distribution of babesiosis and anaplasmosis, their en-
demic zones, the areas in which they are reaching epidemic levels, and
whether or not so-called marginal areas exist. Knowledge must be ac-
quired on the population and distribution of carriers and potential
carriers. With this basic information at hand, effective measures can
be adopted for the prevention and control of anaplasmosis and

babesiosis.

Two epidemiological situations are common in countries or areas where
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Boophilus ticks and Babesia carrier animals are found: endemic stabili-
ty and instability of Babesiosis.

In a situation of endemic stability, all animals in the herd have
acquired high levels of immunity, and when ticks introduce the in-
fection, no clinically appreciable levels of the disease are felt. On
the other hand, in cases of endemic instability, if a number of non-
immme animals are in the herd, they can fall clinically ill if ticks

transmit the disease.

A critical factor for the production of endemic stability is
called the rate of innoculation against the ﬁaraaites that cause the
tick disease. This rate is defined as probability that any one host in
a population will receive an infection on any given day. It is based
on a number of ticks available for tramnsmitting. If the rate is high
enough to guarantee that the disease will be transmitted to all calves
while they are still protected by defenses acquired from the mather,
stability is produced. All possibilities and variations of stability
and instability are present in Costa Rica, and they depend basically on
the number of ticks available for transmitting. The tick is influenced
by environmental factors, especially average temperature. When it is
too cold, the tick does not survive. Tick-free zones exist at ele-
vgtions of over 2,000 meters, where diseases are not transmitted and
animals are free of babesiosis and anaplasmosis, although they are
highly susceptible to these diseases because they have not acquired im-
munity. In certain very hot areas, the ticks prosper and the rate of
innoculation is very high. As a result, all animals are infected while
young, and become highly immune. Between thegse two extremes-neither
hot nor cold are zones where the ticks exist, but not in large numbers.
They are insufficient to effect high rates of imnoculation, and as a
result, a certain number of animals alwayé reach adulthood without a-
chieving immunity through natural processes. These are the zones of

endemic instability, perpetually prone to clinical disease problems.

E. Pérez, Leroy, and J.M. Carrillo, in an epidemiological study
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conducted at the Los Diamantes Experimental Station in the Northern At-
lantic Zone, tried to establish the possible existence of an area of
epidemiological instability produced by overcontrol of carrier ticks,
and the importance of bio-ecological information on such ticks for the

implementation of control systems.

Chart I and Tables 1 through 5 give the findings of the tick popu-

lation count held on the field level and in blood tests.

Due to ecological, temperature, and precipitation factors, Los Dia
mantes appears to be an area in which ticks are active throughout the
year. Higher levels of anaplasmosis were reported in June, July,
November and December, which does not concide with the peak periods of

the tick population (see Cobal graphs 1, 2 and 3).

The Los Diamantes Station appears to be susceptible to problems of
epidemiological instability, possibly caused by the overcontrol of ticks
through the use of acaricides. It would be a good idea to try to re-
duce the frequency of dipping, which could perhaps be done every 21 or
42 days. It should be recognized that total eradication of the tick,

would be impossible.
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CHART 1

Epidemiological Study

Uncontrolled Tick Reproduction

""LOS DIAMANTES" EXPERIMENTAL STATION
MARCH-SEPTEMBER, 1977

Total ticks and identified species:

1 Number of animals studied 9 (8 after July)
2 Number of animals examined 121

3. Total ticks counted 3,026

4 Overall average of ticks measuring at least 4-5 mm. per

animal 25.00 (0-184) with a f 8.1 confidence limit.

5. Tick identification
No. of animals examined 121

Boophilus microplus

No. of animals with positive findings:

26.
§,= 31.69 Standard deviation or b Zx/So__ = Confidence interval or
standard variation, calculated 2 v limits (here, too, confi-
with the same formula, but using dence was set at 25%). We use "Zx/s"
"a" instead of '"n-1" due to the instead of "tx/2", due to the large
large size of the sample. size of the sample. (Poisson's Law)

Zx/2-2.81.
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An;?l n (x * S, Y ox/2 310.1.
866 9 509 56.25 54.68 44,58
847 14 389 27.78 24.08 13.90
887 14 294 21.00 24,24 13.99
885 14 615 43.92 44,19 25.51
879 14 560 40.00 35.21 20.32
892 14 213 15.21 15.65 9.03
857 14 114 8.14 6.79 3.91
843 14 69 4.92 5.91 3.41
867 14 263 18.78 24.36 14.08

n = Number of times ticks over 4-5 mm were counted on the animal

‘(} = Total number of ticks over 4-5 mm counted on the

animal.
i._;i = Average number of ticks over 4-5 mm per animal
t tx/2 —3%: = Confidence limits or interval (taken here as
95% confidence)
So = xi - (x )2
i = Standard deviation or standard
n—

variation.
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TABLZ # 2
EPIDEMILOGICAL STUDY OF ANAPLASMOSIS

CATTLE BLOOD TEST - SAMPLE USED

Los Diamantes Experimental Station, August, 1977

Category Total Cattle Total Bled Sample needed (1) Difference

0-3 months
90 39 11 + 28

4-6 months
7-12 months 77 40 10 + 30
11-24 months 139 39 24 + 15
- 24 324 36 40 4
TOTAL 684 154 85 ——

(1) Calculations of sample size were used for studies of prevalence, under

the assumption of homogenous distribution, according to the different
accepted estimates and margins of error. For this case, 957 confidence
was used, as we 1 as 207 error and an estimated prevalence of 50%.

Adjustments were made for a finite universe.
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TABLE 3

Epidemiological Studv of Anaplasmosis

"Card Test'" Findings
Los Diamantes Experimental Station

TABLE 4

Epidemiological Study

Findings of I.F.A. Babesia bovis Test
Los Diamantes Experimental Station

August, 1977 September, 1977
Tofal Total Total % Category Total Total %
Fategory livestocktested positive Reactors tested positive Reactors
92%
0-6 meses 90 39 33 846 * 21‘2’ [eses 64 ?g o
- g -24 meses 20 £
7-12 meses 77 40 33 82.5 +94 mesed 66 65 98.5%
13-24 meses 193 39 33 84.6 = :
Total 684 154 133 86.4
TABLE 5

18

This estimate of the number of ticks measuring

Estimated Tick Population
Los Diamantes Experimental Station

at least 4-5 mm covers livestock (Brahman hybrid).

It was done by close-range visual estimates on

both sides of each animal.

Ticks

No.

per animal observed

of animals

Total ticks

0
1-5 87( 90.63%) 3 261.5 (26.2%)
6-10 _. ) )
11-15 . )
16-20 - ) -
21-30 2( 2.08% 255 51  ( 5.1%)
31-50 2( 2.08%)  40.5 81 ( 8.1%)
51-100 2( 2.08%)  75.5 151  (15.2%)
101-200 3( 3.13% 1505  451.5 (45.4%)
Total 96 (100%) 996,1 (100%)
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Graph 1
Birth (hatching)
Cobal (zebu stock)
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BIO-ECOLOGY OF TICKS IN COSTA RICA

Tick Sampling:

Maps prepared by the National Institute of Geography were used as
reference materials for initiating the sample. The Institute is an
Agency of the Ministry of Transportation in San José, Costa Rica and
the maps were prepared with the use of stereophotogrammetry, on the
basis of air photographs takea in 1945 and 1946 by the Inter-American
Geodesic Institute, with a scale of 1:50,000.

These maps provided a fixed reference point, and it was possible
to divide the entire national territory into zones for sampling. The
map was divided into quadrants, which in turn were subdivided into 20
squares measuring approximately 25 kmz, to give a meaningful sample.

At least one livestock operation was sampled in each 25 km2
square, for a total sample of 668 farms covering an area of 16,700 sz.
This represents 32.8% of the national territory (50,900 kmz), and 62%

of the land being used for livestock (26.795 Km2).

The operations sampled were selected randomly, proportionally,
and as representative of each square. Wild animals were also sampled.
A questionnaire was used for obtaining the basic information, and it is
ghown in the appendix of this report. Horses and dogs were examined on
each ranch chosen for sampling, and tick specimens were taken from the
following regions: head, ears, axilla, perineum, groin, and caudal

region.

In order to take the sample, the tick was carefully and gently
removed to avoid breaking the mouth parts. ﬁales and females were
taken in the adult, nymph, and larval stages, and they were placed in
hermetically sealed jars containing 70% alcohol and 7% glycerine. The

tick samples were later identified in the Project Laboratory.

The sampling and collection system was not ideal, especially in
view of the fact that Costa Rica is practically a country of micro-

climates. The collection process should have taken place twice-once
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in the dry season and once in the rainy season. It is also felt that a
collection on the basis of one farm for every 25 km2 was not necessarily
the best system. Data was omitted on elevation, rain, and vegetation.

Nevertheless, the data that was collected is considered valuable.

Findings:
The following species were identified on host animals:

Boophilus microplus: This is the only species of economic importance,

in terms of transmitting to cattle such diseases as anaplasmosis and
babesiosis. It is found throught the country at elevation up to 2,000
meters and temperatures of up to 13°C.

Amblyoma cajennense: This is also economically significant, not in

terms of the transmission of diseases that cause losses, but because of
blood-sucking and hide damage. It is distributed around the Northern
Pacific Zone, Guanacaste, and Nicoya. It also occurs in the Southern
Pacific Zone in Parrita, Canoas and Laurel, and the Atlantic Zone in
Cahuita, Amubri and Rio Banano.

Anocentor nitens: This is found throughout the country, especially in

Guanacaste and the Barranca Zone. It has a heavy impact on the horse
population of the country, as it transmits Babesiosis to horses.

Amblyomma maculatum: This is found in Upala, Medio Queso and Cahuita.

Ixodes boliviensis: This is found in Las Juntas, Barva, Carrillo, Ta-

panti, and La Uniédn.

Amblyomma sanguineus: This is found in Matapalo, Belén, Rio Agrio, and

Miramar.

Species by species, the following ticks were fPund:

Bos indicus and Bos taurus Canis familiaris
Boophilus microplus Rhipicephalus singuineus
Amblyomma cajennense Boophilus microplus
Amblyomma maculatum Ixodes boliviensis
Ixodes boliviensis Amblyomma cajennense

Anocentur nitens Amblyomma auricularium
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Amblyomma auricularium Amblyomma ovale

Amblyomma inornatum

Equus caballus (Horses) Two-toed sloth

Amblyomma cajennense Amblyomma varium
Amblyomma maculatum

Amblyomma parvum Anteater
Amblyomma ovale Amblyomma nodusum

Anocetor nitens

Turtles Boa (constrictor)
Amblyomma testudinis Amblyomma dissimile

Tapir (Kinosternun sp)

Boophilus microplus.
Maps :
The findings were used to draw up a map showing the geographic ¢
location of ticks, as well as transparencies of the maps for each
species, drawn to the same scale, to be superimposed on an ecological

map, thus showing the influence of the various species.

SERUM SAMPLES:

The findings of a serum sampling are used for epidemiological re-
seérch. In this particular case, efforts were made to establish a rate
of prevalence of babesiosis and anaplasmosis in three ecological areas
of the country and three age groups of the cattle pupulation. At the
same time, efforts were made to find data correlating variables con-
nected with the handling and use of acaricides% presence of carrier ani-
mals, time of year, etc. With this information, high-risk (instability)
areas will be traced, and the population subject to risk will be esti-

mated.

The patterns of anaplasmosis and babesiosis in the bovine popu-
lation of any given area, under natural conditions, is entirely de-
pendent on the frequency with which these hematozoons are transmitted.

This, in turn, depends on the numerical proportion between ticks and
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livestock in a given environment. It is important to_establish these and
other numerical ratios in order to calculate the possibility that out
breaks of these diseases will occur under different conditions. Two
important factors are the probability of infection of the host, which
determines the rate of spread cf the new infection, and the size and
age of the two segments of the population under study: the infected
animals and the uninfected animals. 1In order for the disease to occur,
the bovine population must have a susceptible segment of animals which
have never been infected. Herd stability thus means that the herd is
free of the disease, while area stability means that a more extensive
area of a given geographic extension with certain uniform ecological
characteristics is free of the disease. In these herds and in these
areas, the calves are exposed to at least one infection during the time

they are receiving resistance passively, through the colostrum (1l).

This situation is considered stable because the disease does not
break out in spite of the fact that the causal hematozoon is widely
distributed. When the probability of infection of the host is low, epi~
demiological instability occurs because the non-infected segment is
large (unprotected calves and adult animals that are totally susceptible
or that have lost their active immunity due to the long intervals that
pass between natural infections). In the case of arthropod-borne dis-
eases, the probability of infection of the host is known as the rate of
innoculation, defined as ''the daily probability that any member of a
host population will be infected". In other words, it is the daily
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