Transmision de Brucella abortus en becerras menores
de tres meses diagnosticadas por medio de las
pruebas de tarjeta e inmunodifusion radial en
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Abstract

Transmission of Brucella abortus to female calves from positive and negative cows was determined in the first week and
third month of age. Two herds were used. Herd 1 consisted of 670 milking cows with a brucellosis seroprevalence of 21.6%
(145/670). In this herd, groups of positive and negative cows were formed using the card and radial immunodifussion (RID)
tests with native hapten. Blood samples were taken from female calves on two occasions: at one week of age and before
animals were vaccinated against B. abortus. Of the 22 calves from the positive group, two (9.1%) were positive in the first
week of life, but no more positive calves were found at three months of age. In the group of female calves born to negative
cows, there were no positive animals at one week of age, but four out of 22 were found positive with the RID test at three
months of age. A prevalence rate of 13.6% of positive calves for B. abortus in the third month of age was calculated. Twenty
milk samples were obtained from this herd and B. abortus was isolated from all of them (100%). Using PCR, the strains found
were confirmed to be field strains and not vaccine strains. Herd 2 consisted of 1800 milking cows, participating in the National
Campaign against Animal Brucellosis, that had a seroprevalence of 1.94% (35/1800) detected from January to December
2009. In this herd, 1 170 records were analyzed using the results of the card and rivanol tests obtained from female calves
younger than three months of age, of which 24 (2.1%) were found positive for B. abortus from January 2009 to June 2010.
It is concluded that the diagnosis of brucellosis is necessary in female calves born in dairies to cows that have the disease,
in order to prevent positive animals from remaining in the herd. Vaccine-induced antibodies will avert disease detection, but
brucellosis will later manifest itself through abortions during first pregnancies, thus perpetuating the disease in dairies
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Resumen

La transmision de Brucella abortus a becerras de vacas positivas y negativas se determin6 a la primera semana de vida
y al tercer mes de edad. Se trabaj6 con dos hatos: el hato 1, con 670 vacas en produccion, presentaba una seropreva-
lencia a brucelosis de 21.6% (145/670). En este hato se formaron dos grupos: vacas positivas y vacas negativas, como
resultado de las pruebas de tarjeta y de inmunodifusion radial (IDR) realizadas con hapteno nativo. Se tomaron pruebas
de sangre de las vacas en dos ocasiones, a la semana de edad y antes de que los animales fueran vacunados contra
B. abortus. De las 22 vacas del grupo positivo, 2 (9.1%) becerras resultaron positivas a la primera semana de vida, pero
no se encontraron vacas positivas a los tres mese de edad. En el grupo de becerras nacidas de vacas negativas no se
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encontraron animales positivos a la semana de vida, pero a los tres meses de edad, 4 de las 22 becerras resultaron
positivas con la prueba de IDR. La tasa de prevalencia de vacas positivas a B. abortus fue de 13.6% a los tres meses
de edad. De las 20 muestras de leche obtenidas de este hato se aislé B. abortus (100%). Mediante PCR se confirm6
que estas cepas correspondian a cepas de campo y no a cepas vacunales. El hato 2, con 1800 vacas en produccion,
estaba inscrito en la campana nacional contra la brucelosis animal y presentaba una seroprevalencia de 1.94% (35/1800)
detectada de enero a diciembre de 2009. Se analizaron 1 170 registros usando los resultados de las pruebas de tarjeta y
rivanol aplicada en becerras menores de tres meses de edad, de las que 24 (2.1%) resultaron positivas a B. abortus de
enero de 2009 a junio de 2010. Se concluye que es necesario realizar el diagnostico de brucelosis en becerras nacidas
en establos donde se ha presentado la enfermedad, para prevenir que permanezcan animales positivos en el hato, ya que
los anticuerpos posvacunales impediran detectar la enfermedad, pero posteriormente se manifestara mediante abortos
durante la primera gestacion, perpetuando asi la brucelosis en el establo.

Palabras clave: BruceLLa asortus, BECERRAS, INMUNODIFUSION RADIAL.

Introduction

ovine brucellosis is the cause of major

economic losses due mainly to abortions in

the last pregnancy trimester, decreased milk
production, anticipated herd waste, birth of weak
calves and birth of apparently normal calves, although
positive to Brucella abortus. In Mexico this disease is
widespread in all of the states, except for the northern
area of the state of Sonora."?

As stated elsewhere,* the prevalence of brucellosis
in Mexico in adult bovine cattle is 9%, although the
frequency of infection in female calves is unknown. So
far, only one author has mentioned that the incidence
among female calves may range from 2.5% to 9%.°

Cows that are infected after an abortion or delivery
eliminate the bacteria, which are then transmitted to
other cows through contact with the placenta, vaginal
discharges, fetuses and fetal liquids. The cow and its
detritus thus become sources of infection.®

In a study it was found that bacterial concentration
of B. abortus in the umbilical cords of two fetuses from
different disease-positive cows was 4.3 x 109 ufc/g and
1.4 x 1013 ufc/g.” These microorganisms may survive
and propagate through food and water. In conditions
of high humidity, low temperature and low sun intensi-
ty, B. abortus may remain viable during several months
in water, aborted fetuses, manure, hay, work tools and
clothes. It also resists desiccation in dust and soils, par-
ticularly in the presence of organic material.>>89

Even though the presence of post-partum or post-
delivery signs is not frequent in brucellosis-infected bo-
vines, most of these animals become potential carriers
and continue eliminating Brucella in milk, colostrum
and uterine discharges in succeeding deliveries.?*%!?

The infection seen in the uterus may remain latent
in female calves during their first months of life. The
animal may remain serologically negative until its first
delivery, which is when it will begin to eliminate the
bacterium. This is why congenital infections, or infec-
tion in the first months of life, represent significant
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Introduccion

a brucelosis bovina es causante de grandes

pérdidas econémicas debido principalmente

a abortos en el dltimo tercio de la gestacion,
disminucién en la producciéon de leche, desecho
anticipado del hato, nacimiento de becerras débiles
y nacimiento de becerras aparentemente normales,
pero positivas a Brucella abortus. En México esta
enfermedad se encuentra difundida en todos los
estados, Unicamente la parte norte del estado de
Sonora se encuentra libre de ella."”

En México, de acuerdo con un trabajo previo,*la
prevalencia de brucelosis en ganado bovino adulto es
de 9%, pero se desconoce la frecuencia de la infec-
cion en becerras. A la fecha, solamente un autor cita
que la incidencia en becerras puede variar desde 2.5%
hasta 9%.°

Las vacas infectadas después de un aborto o de un
parto eliminan la bacteria, la cual se transmite a otras
vacas a través del contacto con placenta, descargas
vaginales, fetos y liquidos fetales, por lo que la vaca y
sus detritus se convierten en fuentes de infeccion.®

De acuerdo con un estudio, la concentracion bac-
teriana de B. abortus en los cordones umbilicales en
dos fetos de diferentes vacas positivas a la enfermedad
fue de 4.3 x 10°ufc/gy de 1.4 x 10¥ufc/g.” Estos orga-
nismos pueden sobrevivir y propagarse por medio de
los alimentos y el agua. En condiciones de humedad
alta, temperaturas bajas y de baja intensidad solar, la
B. abortus puede permanecer viable durante meses en
el agua, fetos abortados, estiércol, heno, materiales de
trabajo y la ropa, pudiendo resistir la desecaciéon en
polvo y suelo, especialmente en presencia de material
organico.?589

En los bovinos infectados de brucelosis no es fre-
cuente que se presenten signos después del aborto o
parto, pero la mayoria de estos animales se convierten
en portadores potenciales y contintdan eliminando
Brucella en la leche, calostro y en las descargas uterinas
en partos posteriores.? 5512



risks, since they act as reservoirs and potential sources
of infection in the animal’s reproductive life."?

Some studies have mentioned that in developed
countries, where there is strict adhesion to vaccina-
tion regulations, without the possibility of paying for
compensations for the elimination of disease-resistant
bovines, prevalence rates over 20% are frequently seen
in dairy herds."'*

The objective of this study was to determine the
prevalence of brucellosis in female calves born to
brucellosis-positive cows that had not been vaccinated
against B. abortus within their first week of life and at
three months of age, in order to compare it with that
of calves born to brucellosis-negative cows. Diagnosis
was established with the card and radial immunodiffu-
sion (RID) tests with native hapten.

Material and methods

The study was performed in the state of Queretaro
from January to June 2010 in two dairy herds of Hols-
tein cows.

Herd 1, with 670 cows in production and a bruce
llosis control program, had a seroprevalence of 21.6%
(145/670) positive cows, diagnosed by means of the
card and RID tests. Samples from the coccygeal vein
were taken from 80 dry cows to obtain serum. The se-
rum was then frozen for collective analysis. Once all the
samples were collected, they were thawed at room tem-
perature for the card and RID tests. The card test at a
cell concentration of 8% was used as screening test.'
RID with native hapten' was used as confirmatory test,
since it makes it possible to distinguish vaccine antibod-
ies from antibodies due to infection with Brucella.'®"
Diagnostic tests were undertaken at the Centro Nacio-
nal de Investigacion Disciplinaria (CENID) in Animal
Microbiology of the Instituto Nacional de Investigacio-
nes Forestales, Agricolas y Pecuarias (INIFAP).

Two blood samples were taken from the jugular
vein of the female calves: the first one, on the second
and seventh days of life and the second one, at 91 and
120 days of age. The latter before their complete dose
vaccination with B. abortus strain S19. In the first 6
hours of life, all the calves were fed 4 L of non-pasteur-
ized colostrum, regardless whether or not having been
born to Brucella-positive or -negative cows. The animals
were kept in open-air hutches until weaned, at 90 days
of age on average.

Herd 2, with 1800 cows in production, was partici-
pation in the National Campaign against Animal Bru-
cellosis promoted by the Secretaria de Agricultura,
Ganaderia, Desarrollo Rural, Pesca y Alimentacion
(SAGARPA) (NOM-041-ZO0O-1995)" starting January
2009. Based on the reports issued during the cam-

La infeccién que se presenta en el utero puede per-
manecer latente en las becerras durante los primeros
meses de vida; el animal puede permanecer serologi-
camente negativo hasta su primer parto, momento en
el que comienza a eliminar la bacteria. Es por ello que
las infecciones congénitas, o en los primeros meses de
vida, representan riesgos relevantes debido a que ac-
tdan como reservorios y fuentes potenciales de infec-
cién en su vida reproductiva.'?

Algunos estudios mencionan que en paises en de-
sarrollo, que cumplen estrictamente con las normas
de vacunacion y en donde no existe la posibilidad de
pagar indemnizaciones por la eliminacién de bovinos
resistentes a la enfermedad, se presentan con alta fre-
cuencia hatos lecheros que muestran tasas de preva-
lencia mayores a 20%.""*

El objetivo de este estudio fue conocer la prevalen-
cia de brucelosis en becerras no vacunadas contra B.
abortus en la primera semana de vida y al tercer mes de
edad, nacidas de vacas positivas, para compararla con
la de becerras nacidas de vacas negativas, empleando
para su diagnostico las pruebas de tarjeta e inmunodi-
fusion radial (IDR) con hapteno nativo.

Material y métodos

El estudio se realiz6 en el estado de Querétaro de enero
ajunio de 2010 en dos hatos de bovinos lecheros de la
raza Holstein.

El hato 1, con 670 vacas en produccién y un progra-
ma de control de brucelosis, tenia una sero prevalencia
de 21.6% (145/670) de vacas positivas, diagnosticadas
por medio de las pruebas de tarjeta e IDR. Se tomaron
muestras de la vena coccigea de 80 vacas secas para la
obtencién de suero, el cual se congeld para realizar el
analisis colectivo. Una vez reunidas todas las muestras,
se descongelaron a temperatura ambiente y se llevaron
a cabo las pruebas de tarjeta e IDR. La prueba de tarjeta
al 8% de concentracién celular se utilizé6 como tamiz.'
La prueba de IDR con hapteno nativo'®se empleé como
prueba confirmatoria, ya que permite la distincién entre
anticuerpos vacunales y anticuerpos presentes por la
infeccién con Brucella.''" Las pruebas de diagndstico se
llevaron a cabo en el Centro Nacional de Investigacion
Disciplinaria (CENID) de Microbiologia Animal
del Instituto Nacional de Investigaciones Forestales,
Agricolas y Pecuarias (INIFAP).

Se tomaron dos muestras sanguineas de la vena yu-
gular de las becerras; la primera entre los dias 2 y 7
de vida y la segunda entre los dias 91 y 120 de edad,
ésta Gltima antes de su vacunacién con dosis completa
de cepa S19 de B. abortus. Dentro de las primeras 6
h de vida, todas las becerras fueron alimentadas con
4 L de calostro no pasteurizado, indistintamente si

Numero especial Vet. Méx., 2014 13



paign, a seroprevalence of 1.94% was detected in cows
(35/1800) by means of the card and rivanol tests. Due
to the low disease prevalence in this herd, a retrospec-
tive study was carried out, using the official registers of
1170 female calves from the campaign, which included
the card and rivanol tests performed with the sera of
animals younger than 3 months of age from January
2009 to June 2010.

DNA extraction from the isolates and reference
strains was carried out with the phenol-chloroform
method described by Sambrook et al's. The extract-
ed DNA (100 ng) was used as a mold for the PCR. To
differentiate B. abortus strain S19 from field isolates,
the initiators described by Sangari et al'* were used.
To eliminate the possible presence of B. abortus strain
RB51, the initiators described by Vemulapalli et al®
were used.

Results

Herd 1 consisted of groups of brucellosis-positive and
brucellosis-negative cows. Cows that had given birth to
a live female calf were selected. In the group of positive
cows, 22 female calves were born, out of which 6/22
(27.3%) were positive to the card test in their first
week of life, whereas only 2/22 (9.1%) turned out to
be positive using the RID test. At three months of age,
these 6 same calves yielded positive with the card test
and the same two yielded positive with the RID test (Ta-
BLE 1).

Likewise, 22 female calves were born to the group
of negative cows, out of which 6 (27.3%) were positive
to the card test in their first year of life, while none
were positive to the RID test. In the third month of
life, 8/22 (36.4%) calves yielded positive to the RID
test (TaBLE 1) Based on these results, 20 samples of milk
were collected from the cooling tanks in different
days, from which milk to feed the cows was obtained.
The milk samples were inoculated in Farrell’s agar and
Brucella agar for isolation, and the obtained isolates
were identified with biochemical tests by means of vio-
let crystal dye and agglutination with acriflavine to de-
termine if their phenotype was rough or smooth. DNA
was extracted from the obtained isolates. The DNA
from B. abortus strains 544, and vaccine strains RB51
and S19 (PRONABIVE), previously cultured in Brucella
agar at 37°C for 72 h, was used as reference.

To differentiate B. abortus strain S19 from field
strain isolates, PCR was used to amplify a 361-bp prod-
uct and a product of 1063 for the remaining strains.
On the other hand, to eradicate the possible presence
of B. abortus strain RB51, a 1298-pb product was ampli-
fied, while a 456-pb product was amplified in the case
of other strains.
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procedian de vacas positivas o negativas a Brucella. L.os
animales fueron alojados en becerreras de intemperie
hasta su destete, en promedio, a los 90 dias de edad.

Elhato 2, con 1 800 vacas en produccion, se encontra-
ba inscrito en la campana nacional contra la brucelosis
en los animales, promovida por la Secretaria de agricul-
tura, ganaderia, desarrollo rural, pesca y alimentacion
(Sagarpa) (NOM-041-ZOO-1995)" a partir de enero
de 2009. Con base en los informes emitidos durante la
campana, se detecté una seroprevalencia de 1.94% en
vacas (35/1800) mediante las pruebas de tarjeta y
rivanol. Debido a la baja prevalencia de la enfermedad
en este hato, se decidi6 realizar un estudio retrospectivo
utilizando los registros oficiales de 1 170 becerras de la
campana, que incluian las pruebas de tarjeta y rivanol
llevadas a cabo con los sueros de los animales menores
de 3 meses de edad desde enero de 2009 hasta junio de
2010.

La extraccion de ADN de los aislados y las cepas
de referencia se realizé por el método de fenolcloro-
formo, descrita por Sambrook et al.'® E1 ADN extraido
(100 ng) se utiliz6 como molde para la PCR. Para
diferenciar la cepa S19 de B. abortus de los aislados
de campo se utilizaron los iniciadores descritos por
Sangari el al'?, y para eliminar la posibilidad de la
presencia de la cepa de B abortus RB51, se usaron los
iniciadores descritos por Vemulapalli et al?

Resultados

En el hato 1 se conformaron grupos de vacas positivas
y de vacas negativas; de cada uno se seleccionaron las
vacas que habian parido una cria hembra viva. Asi, en
el grupo de vacas positivas nacieron 22 becerras, de las
cuales 6/22 (27.3%) resultaron positivas a la prueba
de tarjeta en la primera semana de vida, mientras que
mediante la prueba de IDR s6lo 2/22 (9.1%) becerras
resultaron positivas. Al tercer mes de vida, las mismas
6 becerras resultaron positivas mediante la prueba
de tarjeta y las mismas dos becerras salieron positivas
mediante la prueba de IDR (Cuabro 1).

De manera similar, en el grupo de vacas negativas
nacieron 22 becerras, de las cuales 6 (27.3%) resultaron
positivas a la prueba de tarjeta en la primera semana
de vida, mientras que mediante la prueba de IDR no
se registré ninguna becerra positiva. Al tercer mes de
vida, 8/22 (36.4%) becerras resultaron positivas a la
prueba de tarjeta, mientras que sélo se encontraron
4/22 (18.2%) becerras positivas mediante la prueba
de IDR (Cuabro 1). Con base en estos resultados, en
diferentes dias se recolectaron 20 muestras de leche de
los tanques de enfriamiento, de los cuales se obtenia
la leche para la alimentacion de las becerras; las mues-
tras de leche fueron inoculadas en agar Farrell y agar



CUADRO 1

Positividad a brucelosis en becerras de una semanay de tres meses de vida, nacidas de vacas positivas
o negativas, con base en las pruebas de tarjeta e inmunodifusion radial en un hato con seroprevalencia
de 21.6% (145/670) de vacas brucelosas

Positivity to brucellosis in one-week-old and three-month-old female calves, born to disease-positive
or -negative cows, based on results from the card and radial immunodifussion tests in a herd
with a seroprevalence of 21.6% (145/670) in cows with brucellosis.

Group of cows Cows n Calves n Calves in the first week of life Calves in the third month of life
RID Card RID
n (%) n (%) n (%)
Positive 22 22 6 (27.3) 2 (9.1) 6 (27.3) 2(9.1)
Negative 22 22 6 (27.3) 0 (0.0) 8 (36.4) 4 (18.2)

Isolation of B. abortus, identified as a field strain was
obtained in 100% (20/20) of the cultured samples.

In herd 1, of 44 sampled female calves born to posi-
tive or negative mothers, 6 female calves were found to
be positive to B. abortus using the RID test. The preva-
lence rate was 13.6%.

In herd 2, based on the National Campaign against
Animal Brucellosis, 1170 registers were obtained of fe-
male calves of less than 3 months of age, out of which
24 yielded positive to B. abortus with the card and riva-
nol tests. This amounted to a prevalence of 20.5%.
There were no results for the RID test.

Discussion

Because high sensitivity is a characteristic of the card
test, it was used as the official screening test in the Na-
tional Campaign against Animal Brucellosis, legally
based on NOM-041-Z0O0-1995. Nevertheless, this test
is not reliable to differentiate vaccine antibodies or
antibodies passively acquired through colostrum from
those caused by the disease.>!>!

In a study carried out by Aparicio e al.,'"* the use
of the card test, together with the RID test, was pro-
posed as screening test to considerably improve the
ability to distinguish vaccine antibodies from antibod-
ies produced by the infection. In this study it was ob-
served that in herd 1, the group of female calves born
to B. abortus-positive mothers, 6 (27.3%) turned out to
be positive in their first week of life and in the third
month of age when using the card test, while the RID
test only yielded two positive results (9.1%) in disease-
positive female calves of one week of life and three
months of age. It may be stipulated that the card test
classified 4 calves (18.2%) as false positives with re-
spect to the RID test.

Brucella para el aislamiento, y los aislados obtenidos
fueron identificados por pruebas bioquimicas median-
te la tincién con cristal violeta y la aglutinaciéon con
acriflavina, para determinar su fenotipo: rugoso o liso.
Se realizo la extraccion de ADN de los aislamientos
obtenidos y se utiliz6 como referencia el ADN de las
cepas de B. abortus 544 y de las cepas vacunales RB51 y
S19 (PRONABIVE), que habian sido cultivadas previa-
mente en agar Brucella a 37°C durante 72 h.

Para diferenciar la cepa S19 de B. abortus de los
aislados de campo, con la PCR se amplifica un producto
de 361 pby un producto de 1063 para las demds cepas,
y para eliminar la posibilidad de la presencia de la cepa
de B. abortusRB51, se amplifica un producto de 1298 pb
y un producto de 456 pb cuando se trata de cualquier
otra cepa.

El aislamiento de B. abortus, identificado como
cepa de campo, se obtuvo en el 100% (20/20) de las
muestras cultivadas.

En el hato 1, de una poblacién total de 44 becerras
muestreadas, nacidas de madres positivas 0 negativas,
en los primeros tres meses de vida se encontraron 6
becerras positivas a B. abortus mediante la prueba de
IDR, con una tasa de prevalencia de 13.6%.

En el hato 2, con base en la campana nacional con-
tra la brucelosis en los animales, se obtuvieron 1 170
registros de becerras menores de 3 meses de edad, de
las cuales 24 becerras resultaron positivas a B. abortus
mediante las pruebas de tarjeta y rivanol, lo cual equi-
vale a una prevalencia de 2.05%. No se conté con los
resultados de la prueba de IDR.

Discusion

La prueba de tarjeta se ha caracterizado por tener una
alta sensibilidad, por lo que fue la prueba de tamiz ofi-
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In the group of female calves born to B. abortus-
negative mothers, 6 (27.3%) were positive in the first
week of life, as were 8 (36.4%) using the card test. With
the RID test, no calf yielded positive results during the
first week of life, although 4 (18.2%) did so at three
months of age. It may be concluded that the card test
classified 6 (27.3%) and 4 (18.2%) calves as false posi-
tive in their first week of life and third month of age,
respectively, when compared to the use of the RID
test. The OIE? has stated that ruminants do not usually
present signs after their first abortion due to B. abor-
tus and that they may become potential carriers when
continuing to eliminate Brucella through their milk
and uterine discharges during subsequent births.'' In
a study carried out by Aparicio et al.'* in a bovine herd
with brucellosis, 6 (17.1%) out of 35 cows in produc-
tion yielded positive to the RID and ELISA-competitive
assays. In these cows, B. abortus biotype 1, field strain,
was isolated in milk. Isolating the B. abortus field strain
in from the cooling tanks where the calves obtained
their feed, makes it possible to hypothesize that female
calves born to negative mothers were infected when
consuming non-separated and non-pasteurized milk
from disease-positive mothers.

Crawford et al” mention in their study that bacte-
rial concentration in the umbilical cord of two fetuses
from different B. abortus-positive cows was 4.3 x 10°
bacteria/g and 1.4 x 10'® bacteria/g, constituting a
source of infection for other calves born in the same
place. Another possible means of infection is through
the staff in charge of deliveries, since, in the case of
this herd, there were no farrowing pens, no staff and
no materials for negative cows as opposed to the case
of positive cows.

It might be that a larger number of calves from the
disease-negative cows acquired the infection within the
first three months of life, compared to the group of
positive cows, which was protected by the antibodies
present in the colostrum.

The diagnosis of brucellosis at early ages is not
made in Mexico; therefore, calves that are born or in-
fected during lactation go unnoticed until they reach
areproductive age, which is when all the cattle in some
herds undergoes serologic testing. In other herds tests
are performed in case of abortions, and there are
herds in which there is no interest at all in diagnosing
the disease. These are some of the circumstances that
hinder the control and eradication of brucellosis.

In conclusion, it is necessary to diagnose this dis-
ease in female calves from stables where brucellosis is
present, in order to prevent leaving disease-positive
animals in the herd, whose infection will be concealed
by post-vaccine antibodies. The infection will then
manifest itself in abortions during their first preg-
nancy, thus perpetuating the infection in the stable.
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cial de la campana nacional contra la brucelosis en los
animales y estd fundamentada legalmente en la NOM-
041-Z00-1995. Sin embargo, la prueba no es confia-
ble para diferenciar los anticuerpos vacunales o los
pasivamente adquiridos por medio del calostro, de los
anticuerpos causados por la enfermedad.>'®!'” En un
estudio realizado por Aparicio et al."* se menciona que
utilizar una prueba diagnéstica de tamiz como la de
tarjeta, aunada a la prueba de IDR, mejoraria conside-
rablemente la capacidad de distinguir los anticuerpos
vacunales de los anticuerpos causados por la infeccion.
En este estudio, en el hato 1 se puede observar que en
el grupo de becerras nacidas de madres positivas a B.
abortus, 6 (27.3%) resultaron positivas en la primera
semana de vida y al tercer mes de edad con la prue-
ba de tarjeta, mientras que la prueba de IDR s6lo dio
2 resultados positivos (9.1%) en becerras positivas de
una semana de vida y también al tercer mes de edad.
Se puede establecer que la prueba de tarjeta clasifica a
4 becerras (18.2%) como falsos positivos con respecto
ala prueba de IDR.

En el grupo de becerras nacidas de madres nega-
tivas a B. abortus, 6 (27.3%) resultaron positivas en la
primera semana de viday 8 (36.4%) al tercer mes de
edad con la prueba de tarjeta; con la prueba de IDR
ninguna becerra result6 positiva en la primera semana
de vida, pero 4 (18.2%) fueron positivas al tercer mes
de edad. Se puede concluir que la prueba de tarjeta
clasific6 a 6 (27.3%) y 4 (18.2%) becerras como falsos
positivos en la primera semana de vida y al tercer mes
de edad, respectivamente, con respecto a la prueba
de IDR. La OIE? menciona que los rumiantes gene-
ralmente no presentan signos después de su primer
aborto por B. abortus, y que pueden convertirse en
portadores potenciales al continuar eliminando Bru-
cella en la leche y en las descargas uterinas durante los
partos posteriores.'' En un estudio realizado por Apa-
ricio et al' en un hato bovino con brucelosis, de 35
vacas en produccién, 6 (17.1%) resultaron positivas a
las pruebas de IDR y ELISA-competitivo, de estas vacas
se logré el aislamiento en leche de B. abortus biotipo
1, cepa de campo. En el presente estudio, al lograr el
aislamiento de B. abortus cepa de campo de los tanques
de enfriamiento de donde se obtenia el alimento de
las becerras, se puede plantear la hipotesis de que las
becerras nacidas de madres negativas se infectaron al
consumir la leche de madres positivas, que no se sepa-
raba ni se pasteurizaba.

En un estudio realizado por Crawford et al.” se men-
ciona que la concentracién bacteriana de los cordones
umbilicales de dos fetos de diferentes vacas positivas
a B. abortus fue de 4.3 x 10°bacterias/gy de 1.4 x 10"
bacterias/g, lo cual representa una fuente de infeccién
para otras becerras que nazcan en el mismo lugar. La
otra forma de posible infeccién es a través del personal



This premise has been demonstrated in this study car-
ried out in a dairy stable, where the prevalence was
21.6% and the presence of Brucella abortus was proved
by isolating field strains. It was demonstrated that of 22
female calves born to brucellosis-positive cows, 2 calves
(9.1%) were seropositive in their first week of life after
being tested with a high-specificity assay such as RID.
These calves yielded positive again at three months of
age before being vaccinated with S19. Additionally,
the 22 calves that were daughters of seropositive
cows were found to be seronegative in the sampling
obtained during their first week of life. However, 4
of them (18.2%) were seropositive when tested with
the RID test at three months of age due to the high
presence of Brucella in the herd.
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