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Abstract

With the objective of analyzing the behavior of two Brucella abortus rough vaccines, a brucellosis infected herd in which the
prevalence of the disease was 8.7% was worked with. The animals were randomly distributed in three groups: Group vaccinated
with RB51 had 392 cows; Group vaccinated with rfbK had 237 cows, and non-vaccinated Group had 35 cows. Bacteriological and
serological studies were performed in those animals for a period of one year and an experimental longitudinal comparative and
prospective epidemiological study was carried out. There were abortions and stillborn calves in the three groups, and Brucella
abortus biotype 1 was isolated from the milk of two cows in the control group. Using the criteria that animals vaccinated with
rough strains, positive to card test, were infected, the rate of monthly incidence for the vaccinated cows with RB51 was 1.65 per
each 100. For the cows that were immunized with rfbK this value was of 2.7, with a significant difference between groups (P <
0.001). If the results are analyzed using the criterion by which, animals that present equal or higher titers to 1:100 remain as reac-
tors, and those that have titers of 1:50 or less present a transitory answer becoming negatives, the rate of monthly incidence for
the cows vaccinated with RB51 was of 0.21 per each 100 immunized cows. For the cows that were immunized with rfbK this value
was of 0.35, not showing a significant difference between groups (P > 0.01). It is concluded that in vaccinated herds with inter-
mediate prevalence of brucellosis, the presence of post-vaccinated reactors is due to a secondary type response to contact with
B. abortus field strains, which does not necessarily indicate infection and can be discerned by using the test of Rivanol; under this
criterion, both vaccines confer good protection.
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Resumen

Con el objetivo de analizar el comportamiento de dos vacunas rugosas de Brucella abortus, se trabaj6 en un hato bovino con pre-
valencia de brucelosis de 8.7%; se formaron al azar tres grupos: 392 vacas inmunizadas con RB51, 237 vacunadas con rfbK 'y 35 sin
vacunar. Se realizaron estudios serologicos y bacteriolégicos durante un afioy se aplico un estudio epidemiol4gico experimental
comparativo longitudinal y prospectivo. En los tres grupos se presentaron abortos y mortinatos, de la leche de dos vacas del
grupo testigo se aislo B. abortus biotipo 1. Bajo el criterio de que las vacas inmunizadas con cepas rugosas, positivas a la prueba
de tarjeta, estaban infectadas, la tasa de incidencia mensual para las vacas vacunadas con RB51 fue de 1.65 por cada 100 vacas
inmunizadas. Para las vacas que fueron inmunizadas con rfbK este valor fue de 2.7, por lo que se registré una diferencia significa-
tiva entre grupos (P < 0.001). Si se analizan los resultados utilizando el criterio de que los animales que presentan titulos iguales
0 mayores a 1:100 permanecen como reactores, y los que tienen titulos de 1:50 o menores presentan una respuesta transitoria
tornandose luego en negativos, la tasa de incidencia mensual para las vacas vacunadas con RB51 fue de 0.21 por cada 100 vacas
inmunizadas. Para las vacas que fueron inmunizadas con rfbK este valor fue de 0.35, sin diferencia significativa entre grupos (P
> 0.01). Se concluye que en hatos de mediana prevalencia de brucelosis, la presencia de reactores posvacunales se debe a una
respuesta de tipo secundario por contacto con cepas de campo de B abortus, que no necesariamente indica infeccion y puede
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discernirse usando la prueba de Rivanol; bajo este criterio, la inmunizacion de vacas con cualquiera de las dos vacunas rugosas

constituye un factor de proteccion.

Palabras clave:BOVINOS, BRUCELLA ABORTUS, BRUCELOSIS, RB51, rfbK.

Introduction

ferent animal species and has worldwide distri-
bution.

In Mexico, up until 1998, cattle immunization was
carried out with S19 strain of Brucella abortus (S19),
using successfully the reduced doses in adult cows,
inducing in cattle effective protection without causing
more than 1% abortions in vaccinated animals. Under
experimental conditions, S19 protects 70% of bovines
against B. abortus virulent strain; under field condi-
tions protection is above 70%.%® This vaccine has a
disadvantage, it induces production of antibodies that
are then present in serum and milk, thus interfering
with diagnosis of the disease, presenting false positive
results in routine tests. These antibodies are mainly
directed against the lipopolysaccharide O chain
(LPS), that is a structural characteristic of smooth
strains, among them S19 and field strains.® Besides
diagnostic problems, S19 has other undesirable char-
acteristics such as its capacity to infect humans and
that it causes repetitive infections in some vaccinated
animals.>®

In order to find a vaccine that effectively protects
against brucellosis, but does not have the inconven-
iences of S19 strain, rough mutants have been devel-
oped and evaluated, since they avoid sero-conversion
by having an incomplete O chain. One of these is
RB51, obtained from virulent strain 2308, by several
passes in culture media with antibiotics; it is highly
attenuated and stable in vivo.”®

Through mutagenesis by transposition method, a
mutant of 2308 strain was developed: rfbK that has the
same advantages as RB51 over S19 strain.®

Mexican Official Standard (NOM-041-ZO0-1995)
for the Campaign Against Animal Brucellosis indi-
cates that S19 and RB51 can be used in their normal
and reduced doses as vaccines to prevent bovine bru-
cellosis.® Use of RB51 has almost completely replaced
the use of S19 in the domestic market; the official
criteria is that if a cow immunized with RB51 gives
positive results to conventional serological tests, it is
considered infected.

The objective of this study was the evaluation and
analysis of B. abortus RB51 and rfbK strains’ behavior
in a bovine herd that had intermediate prevalence of
brucellosis, carrying out an epidemiological follow-up
study during one year after vaccination.

B rucellosis is a bacterial zoonosis that affects dif-

198

Introduccioén

gue afecta a diferentes especies animales y pre-
senta amplia distribucién mundial.

Hasta antes de 1998 la inmunizacién del ganado
bovino en México se realizaba con la cepa S19 de Bruce-
[laabortus (S19), usando exitosamente la dosis reducida
en vacas adultas, la cual induce proteccion efectiva al
ganado y no ocasiona abortos en mas de 1% de los
animales vacunados. Bajo condiciones experimenta-
les, la S19 protege a 70% de los bovinos contra el desa-
fio con cepa virulenta de B. abortus; bajo condiciones
de campo produce proteccion superior a 70%.%° La
desventaja de esta vacuna es que induce presencia de
anticuerpos en el suero y en la leche, los cuales inter-
fieren en el diagnostico, al presentar resultados falsos
positivos en las pruebas rutinarias. Estos anticuerpos
estan principalmente dirigidos contra la cadena O del
lipopolisacarido (LPS), que es una estructura caracte-
ristica de las cepas lisas, entre ellas la S19 y las cepas
de campo.* Ademas de los problemas de diagndstico,
la S19 presenta otras caracteristicas indeseables, como
su capacidad de infectar a los humanos, y ocasiona
infeccion recurrente en algunos de los animales vacu-
nados.>®

Con la finalidad de encontrar una vacuna que sea
efectiva para proteger contra la brucelosis, pero que
no tenga los inconvenientes de la S19, se han desa-
rrollado y evaluado mutantes rugosas, que al estar
incompleta la cadena O evitan la seroconversién. Una
de éstas es la RB51, obtenida a partir de varios pases
de la cepa virulenta 2308: en medios de cultivo con
antibioticos, es altamente atenuada y estable in vivo.”®

A través del método de mutagénesis por transpo-
sicion, se desarroll6 una mutante de la cepa 2308: la
rfbK, que presenta las mismas ventajas sobre S19 que
la RB51.8

La Norma Oficial Mexicana (NOM-041-ZOO-
1995) para la campafia contra la brucelosis animal
sefiala que pueden usarse la S19 y la RB51 en sus dosis
normal y reducida, como vacunas para prevenir la
brucelosis bovina.® El uso de la RB51 ha desplazado
casi por completo a la S19 del mercado nacional; el
criterio oficial es que si una vaca inmunizada con
RB51 da resultados positivos a las pruebas seroldgicas
convencionales, se le considerara infectada.

El objetivo de este trabajo fue evaluar y analizar
el comportamiento de las vacunas RB51 y rfbK de B.
abortus en un hato bovino con prevalencia media de
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Material and methods

The experiment was carried out in a commercial beef
farm, with 880 grazing bovines, located in Aldama,
Tamaulipas, Mexico. At the beginning of this study,
the herd had 8.7% brucellosis prevalence, unknown
amount of abortions and other reproductive prob-
lems.

Three experimental groups were formed assigning
randomly 679 different breeds and cross-bred repro-
ductive age cows.

B. abortus RB51 vaccine was obtained in commer-
cial presentation at reduced doses,* rfbK vaccine was
supplied by Doctor G. Adams.** B. abortus reference
strains used for the bacteriological study were RB51,
544 and 2308; they were seeded into tryptase soy agar
(TSA)*** for 48 h at 37°C .

Experimental design

A cohort of 679 bovines were evaluated by a prospec-
tive longitudinal comparative study, with 365 days
follow-up under normal handling conditions, where
the only difference was the application of vaccine and
elimination of positive animals. Group A: 392 cows
immunized subcutaneously with RB51 at a concentra-
tion of 4 x 10° colony forming units (cfu) contained in
2 mL; Group B: 237 cows vaccinated subcutaneously
with rfbK at a concentration of 4 x 10° cfu, contained
in 2 mL; Group C: 35 cows received subcutaneous
inoculation of 2 mL sterile physiologic saline solution,
this group was smaller since the owner refused to pro-
vide more animals.

Blood samples were taken from all animals on vac-
cination day (day 0) and at 30, 60, 90, 120, 150, 180,
210, 240, 270, 300, 330 and 360 days after vaccination.
Reproductive events were recorded (abortions, still-
borns and weak offspring) as observed by cowhands.

Laboratory tests

To determine which animals were positive, Rivanol
and card serological tests were applied.”’ Bacteriol-
ogy studies were performed on milk and vaginal exu-
dates of cows that aborted or were seropositive. Milk
samples were collected in 50 mL sterile containers,
centrifuged at 450 g, and a sample of the surface of
the supernatant (fat) was taken with a sterile swab.
Vaginal exudates were collected with swabs; both sam-
ples were mirror seeded in TSA and Farell media,“
incubated at 5% to 10% CO:2 environment, at 37°C at
least for ten days, observing daily to detect growth.
Suggestive strains were identified and biotypified by
conventional methods, such as urease test, H2S pro-
duction determination, oxidase and catalase, CO:

brucelosis, mediante un estudio epidemiolégico de
seguimiento durante un afio posterior a la vacuna-
cion.

Material y métodos

El experimento fue realizado en una explotacion
comercial de ganado productor de carne, de tipo
extensivo, con 880 bovinos, situada en Aldama,
Tamaulipas, México. Al inicio del trabajo, el hato
tenia una prevalencia de brucelosis de 8.7%, presen-
taba ocurrencia no cuantificada de abortos y proble-
mas de tipo reproductivo.

Se trabajo con 679 vacas en edad reproductiva, de
diferentes razasy cruzas entre ellas, que fueron dividi-
das al azar, en tres grupos experimentales.

La vacuna RB51 de B. ahortus fue obtenida en su
presentacion comercial a dosis reducida,* la vacuna
rfbK fue proporcionada por el doctor G. Adams.**
Las cepas utilizadas como referencia para el estudio
bacterioldgico fueron RB51, 544 y 2308 de B. abortus,
gue se inocularon en agar tripticasa soya (TSA)***
por 48 h a37°C.

Disefio experimental

Mediante un estudio experimental comparativo lon-
gitudinal prospectivo, se evalué una cohorte de 679
bovinos con un seguimiento de 365 dias bajo condi-
ciones normales de manejo, donde la Unica diferencia
fue la aplicacion de la vacuna y la eliminacion de los
animales positivos. Grupo A: 392 vacas inmunizadas
con RB51 a concentracion de 4 x 10° unidades forma-
doras de colonias/(ufc) contenidas en 2 mL por via
subcutanea; Grupo B: 237 vacas vacunadas con rfbK a
concentracion de 4 x 10° ufc, contenidas en 2 mL por
via subcutanea; Grupo C: 35 vacas a las que se les apli-
caron 2 mL de solucion salina fisiologica estéril por
via subcutéanea, este grupo fue mas reducido que los
vacunados debido a que el propietario se rehuso a que
se vacunara mas ganado.

Todos los animales fueron sangrados el dia de la
vacunacion (dia 0) y los dias 30, 60, 90, 120, 150, 180,
210, 240, 270, 300, 330 y 360 posteriores a la vacuna-
cion. Se registraron los eventos reproductivos (abor-
tos, mortinatos y crias débiles) observados por los
vagueros.

Pruebas de laboratorio

Para la determinacion de los animales positivos se

*Productora Nacional de Biologicos Veterinarios, México.
**Texas A&M University, College Station, Estados Unidos
de América.

***Difco Laboratories, Detroit Michigan, Estados Unidos de
Ameérica.
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dependence, agglutination reaction with mono-spe-
cific antisera for: abortus (A), melitensis (M) and rough
(R); strains identified as B. abortus were subjected to
agglutination tests with acriflavine and crystal violet
stain to determine if they were rough strains.*

Statistical analysis

A database (dbase) was established with the obtained
data, and then passed into dta format to perform sta-
tistical frequency analysis, chi square, regression, inci-
dence, incidence rate ratio and relative risk (RR) of
the disease, using the Stata 4.0 statistical package.

Results

Monthly results of both serology tests are shown in
figures 1 and 2. Of 392 cows immunized with RB51,
78 were found positive to card test (19.89%) and 33 to
Rivanol test (8.41%), of these, 23 (5.86%) had titers
between 1:25 and 1:50 and ten cows (2.55%) had
titers of 1:100, 1:200 and 1:400.

Of the group of 237 cows vaccinated with rfbK, 78
were positive to the card test (32.91%) and 47 to the
Rivanol test (19.83%), of these 37 had titers between
1:25 and 1:50, and ten cows (4.21%) had titers of
1:100, 1:200 and 1:400.

The non-vaccinated group with 35 animals had
12 cows positive to the card test (34.28%) and ten
of them were positive to Rivanol (28.57%), with titers
between 1:50 and 1:400. B. abortus was isolated and
identified by bacteriology in milk collected 60 days
after vaccination from two cows of the control group.
Both were identified as biotype 1, smooth morphol-
ogy, field strain. Brucella suggestive strains were not
isolated from the other samples. Four cows of the
group vaccinated with RB51 aborted and two had still-
borns; of the cows immunized with rfbK five abortions
and four stillborns were reported, and non vaccinated
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usaron las pruebas seroldgicas de tarjeta y Rivanol.™
El estudio bacterioldgico se realizé a partir de mues-
tras de leche y exudados vaginales de las vacas seropo-
sitivas, o de las que abortaron. Las muestras de leche
se recolectaron en recipientes estériles de 50 mL, se
centrifugaron a 450 g, y del sobrenadante se tomé una
muestra de la superficie (grasa), con hisopo estéril.
El exudado vaginal se recolecté con hisopo; ambas
muestras se inocularon por duplicado en TSAy medio
de Farell,"* se incubaron en una atmdsfera de 5% a
10% de COz2, a 37°C por lo menos diez dias, revisando
diariamente su crecimiento. Se identificaron las cepas
sugerentes y biotipificadas por los métodos convencio-
nales, como prueba de ureasa, determinacion de la
produccidon de H2S, oxidasa y catalasa; dependencia
de COg, reaccidn aglutinante con antisueros monoes-
pecificos abortus (A), melitensis (M) y rugoso (R); a las
cepas identificadas como B. abortus se les realizaron
pruebas de aglutinacion con acriflavina y tincion con
cristal violeta para determinar si eran rugosas.™

Andlisis estadistico

Los datos obtenidos se manejaron en una base de
datos (dbase) y se pasaron a formato dta para realizar
los andlisis estadisticos de frecuencias, Ji cuadrada,
regresion, incidencia, razén de la tasa de incidencias
y riesgo relativo (RR) de la enfermedad, utilizando el
paquete estadistico Stata 4.0.

Resultados

Los resultados mensuales de las dos pruebas seroldgi-
cas se presentan en las Figuras 1y 2. De las 392 vacas
inmunizadas con RB51, se encontraron 78 positivas a
la prueba de tarjeta (19.89%) y 33 a la prueba de Riva-
nol (8.41%), de las cuales 23 (5.86%) presentaron
titulos de 1:25y de 1:50 y diez vacas (2.55%) manifes-
taron titulos de 1:100, 1:200 y 1:400.

Figura 1: Incidencia mensual de brucelosis, expresado en porcen-
taje de positivos a la prueba de tarjeta, en dos grupos de vacas inmu-
nizadas con las mutantes rugosas rfbK y R B 51 de Brucella abortus.

Figure 1: Monthly incidence of brucellosis, expressed in percentage
of positives to the card test, in two groups of immunized cows with
the rough mutants rfbK and RB51 of Brucella abortus.
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cows had two abortions and two stillborns. B. abortus
was not isolated from any of these cases.

Two criteria were established to identify positive
cows from the results of the epidemiological study.
The first one was to consider as positive the ones that
reacted to the card test and the second one, only those
cows whose Rivanol tests reacted to 1:100 or higher
dilutions were considered positive. This last criteria
is based on observations that animals that have titer
equal to or higher than 1:100 remain as reactors,
but not so those with titers of 1:50 or below, whose
response is transitory, and later become negative.?* %

Considering the premise that cows immunized
with a rough mutant, that were positive to card test,
were infected, under these prevalence conditions with
the elimination of positive animals, notwithstanding
the type of vaccine during the 360 study days, global
incidence of the ranch was 24.8 per each 100 cows.
Rate of incidence ratio per month was 1.66 per each
hundred animals, without taking into consideration
the vaccine that was being used. Monthly rate of inci-
dence for cows vaccinated with RB51 was 1.65 per
each 100 immunized cows. Cows that were vaccinated
with rfbK had this value at 2.7, with a significant dif-
ference between groups (P < 0.001). Incidence behav-
ior throughout the year was similar for both vaccines,
with the exception of the sampling performed at 210
days, where animals vaccinated with rfbK had an inci-
dence of 6.6 while animals vaccinated with RB51 only
0.30 (Figure 3). Risk ratio results obtained based on
the card test for the group vaccinated with RB51 were:
RR = 1.50 (95% IC 1.44, 1.55). From these results, it
can be inferred that brucellosis infection risk in non-
vaccinated animals is 1.50 times greater than when
they are vaccinated with RB51. Risk ratio results for
cows immunized with rfbK were: RR = 0.91 (95% IC.
0.89, 0.92); this demonstrates that the application of
this vaccine does not present association in brucello-
sis protection under the conditions of an intermedi-
ate prevalence herd.

Based on the criteria of considering cows posi-
tive if their sera were positive to the Rivanol test at
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Figura 2: Porcentaje de reactores positivos a las
pruebas de tarjeta y Rivanol, en 237 vacas vacunadas
con rfbK de Brucella abortus.

360 Figure 2: Percentage of positive reactors to Riva-
nol and card tests, in 237 cows vaccinated with rfbK
strain of Brucella abortus.

De las 237 vacas del grupo vacunado con rfbK se pre-
sentaron 78 positivas a la prueba de tarjeta (32.91%)
y 47 a la prueba de Rivanol (19.83%), de las cuales 37
tenian titulos de entre 1:25y 1:50, y diez vacas (4.21%)
con titulos de 1:100, 1:200 y 1:400.

El grupo de 35 animales no vacunados presento
12 vacas positivas a la prueba de tarjeta (34.28%) y
diez de ellas también fueron positivas a la prueba de
Rivanol (28.57%), con titulos entre 1:50 y 1:400. Del
estudio bacteriolégico se logré aislar e identificar B.
abortus de dos vacas del grupo testigo, a partir de la
leche recolectada a los 60 dias posvacunacién, estas
dos cepas fueron identificadas como biotipo 1, cepa de
campo y con morfologia lisa. Del resto de las muestras
obtenidas no se aislaron cepas sugerentes a Brucella.
En las vacas del grupo vacunado con RB51 se presen-
taron cuatro abortos y dos crias nacidas muertas, de
las vacas inmunizadas con rfbK se notificaron cinco
abortos y cuatro mortinatos, y las vacas no vacunadas
manifestaron dos abortos y dos crias nacidas muertas.
En ninguno de estos casos se consiguié el aislamiento
de B. abortus.

Los resultados del estudio epidemiolégico para
considerar a las vacas inmunizadas como positivas se
presentan bajo dos criterios; el primero fue dar como
brucelosas a las vacas positivas a la prueba de tarjeta, y
el segundo fue que soélo eran positivas las vacas cuyos
sueros tuviesen reacciones en la prueba de Rivanol,
a diluciones 1:100 o mayores, esto Ultimo con base
en observaciones, donde los animales que presentan
titulos iguales o mayores a 1:100 permanecen como
reactores, no asi los que tienen titulos de 1:50 o meno-
res, que presentan respuesta transitoria, tornandose
posteriormente en negativos.?2

Bajo la premisa de que las vacas inmunizadas con
una mutante rugosa, positivas a la prueba de tarjeta,
estaban infectadas, la incidencia global del rancho
bajo estas condiciones de prevalenciay la eliminacién
de positivos e independientemente del tipo de vacuna,
durante los 360 dias del estudio fue de 24.8 por cada
100 vacas. La razon de tasas de incidencia mensual fue
de 1.66 por cada cien animales, independientemente
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1:100 or higher dilutions, global incidence during the
360 study days was 4.48% per each 100 cows. Monthly
incidence ratio was 0.37 per each one-hundred ani-
mals, independently of the applied vaccine. Monthly
incidence rate for cows vaccinated with RB51 was 0.21
per each 100 immunized cows. This value was 0.35 for
cows immunized with rfbK and did not show signifi-
cant difference among groups (P > 0.01). Risk ratio
results obtained based on the card test for the group
vaccinated with RB51, were: RR = 2.97 (95% IC 54,
0.55), and for cows vaccinated with rfbK, RR = 1.80
(95% IC 3.09, 0.52); this shows that vaccination with
any of both rough strain vaccines represents a protec-
tion factor.

Discussion

The main advantage of rough mutant strains over S19
is that they have an incomplete O chain causing a lack
of post-vaccination responses that may interfere with
serological diagnosis. Laboratories that produce this
biological and Mexican animal health authorities,
based on this property of RB51, have encouraged its
introduction and recognition as official vaccine in
Mexico displacing S19. Furthermore, there are many
studies that support this statement, but it must be con-
sidered that they were performed under controlled
conditions or in brucellosis free zones."**

Minimal and few post-vaccination responses have
been detected by agglutination tests, although it must
be highlighted that they were observed on cows vac-
cinated with S19 and then revaccinated with RB51."®
Using more sensitive diagnostic tests such as ELISA
and Dot-blot, minimum amounts of antibodies have
been found although they have not been agglutinat-
ing antibodies.*>*"*

This primary type of stimulation induced by S19
would be replaced in brucellosis endemic zones by the
constant shedding of field strains that induce recog-
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de la vacuna aplicada. La tasa de incidencia mensual
para las vacas vacunadas con RB51 fue de 1.65 por
cada 100 vacas inmunizadas. Para las vacas que fueron
inmunizadas con rfbK este valor fue de 2.7, con una
diferencia significativa entre grupos (P < 0.001). El
comportamiento que siguio la incidencia de la enfer-
medad a través del afio fue muy similar para las dos
vacunas, con excepcion del muestreo realizado a los
210 dias, en el cual los animales vacunados con rfbK
presentaron incidencia de 6.6 y los animales vacuna-
dos con RB51 sélo de 0.30 (Figura 3). Los resultados
de la razén de riesgo obtenidos con base en los resul-
tados de la prueba de tarjeta, fueron para el grupo
vacunado con RB51 de: RR =1.50 (95% IC 1.44, 1.55),
de estos resultados se infiere que el riesgo de infec-
tarse contra brucelosis en los animales no vacunados
es de 1.50 veces mayor que cuando son vacunados con
RB51, y para las vacas inmunizadas con rfbK, de RR
=0.91 (95% IC. 0.89, 0.92), lo que demuestra que la
aplicacion de esta vacuna no presenta asociacion en la
proteccion contra la brucelosis bajo las condiciones de
un hato con mediana prevalencia.

Partiendo del criterio de considerar positivas a las
vacas cuyos sueros presentaban resultado positivo a la
prueba de Rivanol en diluciones 1:100 o mayores, la
incidencia global durante los 360 dias del estudio fue
de 4.48% por cada 100 vacas. La razén de incidencia
mensual fue de 0.37 por cada cien animales, indepen-
dientemente de la vacuna aplicada. La tasa de inci-
dencia mensual para las vacas vacunadas con RB51
fue de 0.21 por cada 100 vacas inmunizadas. Para las
vacas que fueron inmunizadas con rfbK este valor fue
de 0.35, que no present6é una diferencia significativa
entre grupos (P > 0.01). Los resultados de la razon
de riesgo obtenidos con base en los resultados de la
prueba de tarjeta fueron, para el grupo vacunado
con RB51, de RR =2.97 (95% IC 5.4, 0.55), y para
las vacas inmunizadas con rfbK, de RR = 1.80 (95%
IC 3.09, 0.52), ello demuestra que la vacunacion con

M Card
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Figura 3: Porcentaje de reactores positivos a las pruebas
de tarjeta y Rivanol, en 392 vacas vacunadas con RB51
de Brucella abortus

Figure 3: Percentage of positive reactors to Rivanol and
card tests, in 392 cows vaccinated with RB51 strain of
Brucella abortus



nition of the bacteria by the immune system of ani-
mals that come into contact with the shed strains. It
has been demonstrated in mice'” and bovines.?° that
the oral route is appropriate for the production of an
immune response.

In a study in Venezuela, under high prevalence
conditions, cows were immunized with 5 x 10° ufc
doses of RB51, and then followed during a year. No
reactors were found after vaccination in this zone with
39% prevalence.”

Contrasting the foregoing data, in this study, posi-
tive results were found to both serological tests during
almost all post-vaccination samplings, when using the
criteria that cows immunized with rough strains, that
have positive results to the card test are infected. Vac-
cine RB51 with 19.89% positive cows during the year
after vaccination was observed to be more efficacious
than rfbK vaccine that had 32.91% of animals positive
to the card test and the non-vaccinated group with
34.28% positive animals. When the official criteria
is set aside but conditions in Mexico are taken into
account, it is appropriate to consider results under the
same parameters that are applied to cows immunized
with S19, where positive results to card test and Riva-
nol at 1:25 and 1:50 titers, are taken as not infected
and cows with serological titers of 1:100 to 1:400 are
considered infected. Using these parameters, both
vaccines adequately protect cows of herds in an inter-
mediate prevalence zone. Cows immunized with RB51
had 2.55% positive cows with titers of 1:100 or higher,
cows of the rfbK group had 4.21% positives, while the
non-vaccinated group had 28.57%, without differ-
ences between the vaccinated groups, but there was
difference between both vaccinated groups in relation
to the control group.

Observations have been made in vaccinated and
revaccinated bovines, with RB51 normal and reduced
doses, in endemic areas with intermediate or high bru-
cellosis prevalence, finding transitory post-vaccination
responses, detected by card test. These responses last
two to four months and are negative or have very low
titers in the confirmation Rivanol test, which is differ-
ent from infected cows where that test is positive with
high titers.?2?

RB51 has this same pattern of behavior in free
from brucellosis goat herds where post-vaccination
reactors are not detected by routine serological tests;
but in brucellosis endemic areas, under intermediate
or low prevalence conditions, there are high percent-
ages of reactors, as well as abortions.*

The idea that cattlemen and veterinarians have
that RB51 vaccinated bovines are infected with brucel-
losis if they have positive results to routine serological-
tests, should be shaded by the fact that the presence of
a positive response to the card test, in herds located

cualquiera de las dos vacunas rugosas constituye un
factor de proteccion.

Discusion

La principal ventaja de las mutantes rugosas sobre la
S19 es que la carencia de la cadena O les otorga la
capacidad de no provocar una respuesta posvacunal,
que interfiera en el diagnéstico serolégico. Los labo-
ratorios productores del bioldgico y las autoridades
de sanidad animal mexicanas se basaron en esta pro-
piedad de la RB51 para favorecer su introduccion y
reconocimiento como vacuna oficial en México, des-
plazando a la S19, y aunque existen bastantes trabajos
que sustentan esa aseveracion, hay que considerar que
fueron realizados bajo situaciones controladas o en
zonas libres de brucelosis.***?

Se han encontrado minimasy puntuales respuestas
posvacunales en pruebas de aglutinacién, aunque hay
que resaltar que fueron observadas en vacas revacu-
nadas con RB51, previamente vacunadas con la S19.%
Utilizando pruebas diagnosticas mas sensibles, como
es el caso de ELISA y Dot-blot, se han detectado can-
tidades minimas de anticuerpos que no fueron agluti-
nantes,*"1

Este tipo de estimulacion primaria inducida por
la S19 seria reemplazada en las zonas endémicas de
brucelosis por la constante eliminacién de las cepas
de campo, que inducen un conocimiento de la bacte-
ria por el sistema inmune en animales que entran en
contacto con las cepas eliminadas; se sabe que la via
oral es adecuada para que se produzca una respuesta
inmune, como esta demostrado en ratones' y en bovi-
nos.*

En la evaluacién de vacas inmunizadas con RB51,
bajo condiciones de elevada prevalencia, existen resul-
tados de un trabajo en Venezuela donde se determiné
durante un afio, la presencia de reactores en un hato
bovino vacunado con dosis de 5 x 10° ufc, que estaba
localizado en una zona con 39% de prevalencia, en el
que no se presentaron reactores posvacunacion.?

En contraste con estos datos, en este trabajo se
encontraron resultados positivos a las dos pruebas
serolégicas durante casi todos los muestreos posvacu-
nales, al usar el criterio de que las vacas inmunizadas
con cepas rugosas que presentan resultados positivos
a tarjeta estan infectadas, se observa que la vacuna
RB51 con 19.89% de vacas positivas durante el afio
posvacunacion, resulta mas eficaz que la rfbK, que tuvo
32.91% de positivos a la prueba de tarjetay 34.28% de
positivos en el grupo no vacunado. Al dejar de lado el
criterio oficial se parte de la idea de que bajo las con-
diciones de México es adecuado considerar los resul-
tados bajo los mismos parametros que se aplican para
las vacas inmunizadas con S19, donde los resultados
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in endemic zones, not always is an indication of an
infected animal and the Rivanol test is the method
that is recommended to determine if the response is a
secondary type or B. abortus infection. Results should
be considered as if S19, had been applied, and this
observation should be included in the Mexican Offi-
cial Standard (NOM-041-Z00-1995) of the National
Campaign for Animal Brucellosis Control.

These results are similar to those found in a pro-
spective study in two dairy herds, with different bru-
cellosis prevalence, revaccinated with RB51; in the
herd with 8.8% prevalence, positive animals were
eliminated during the study and new cases decreased
to 1% after 660 days. In the herd with 15.3% preva-
lence sero-positive cows were not eliminated, and
incidence had increased by the end of the first year
as positive animals started to be eliminated and then
incidence was reduced to 1% by day 660. Even if there
are recurrent post-vaccination reactors, a differential
diagnosis should be applied by means of the Rivanol
test.”

Abortions and stillborns observed in this study
cannot be attributed to vaccination, since the isolation
of the bacteria was not achieved, and these occurred
also in the non-vaccinated group. Furthermore, the
fact that vaccination with RB51 does not cause abor-
tion has been corroborated by other authors.'**2!
2226 Nevertheless, there have also been reports that
mention RB51 as a cause of abortion in cows.?’

It is concluded that in intermediate brucellosis
prevalence herds, the presence of post-vaccination
reactors reflects a secondary type response, that not
necessarily indicates infection and that it may be con-
firmed by the use of the Rivanol test. Under these cri-
teria, immunization of cows with any of both rough
strain vaccines is a protection factor, although the
loss of the alleged advantage of rough mutant strains
of not presenting post-vaccination reactors makes the
use of S19 vaccine viable again.
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Los resultados de este trabajo, referentes a la pre-
sencia de abortos y mortinatos no pueden ser atribui-
dos a la vacunacion, ya que no se logro el aislamiento
y estos sucesos se presentaron también en el grupo
no vacunado, ademas, el dato de que la vacunacion
con RB51 no provoca abortos esta corroborado por
otros autores.'*'*18212226 Gin embargo, también exis-
ten informes que mencionan a la RB51 como causal
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Se concluye que en un hato de mediana prevalen-
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necesariamente indica infeccion y que puede discer-
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vacunas rugosas es un factor de proteccién, aunque al
perderse la ventaja ponderada de las mutantes rugo-
sas de no presentar reactores posvacunacion, el uso de
la vacuna S19 vuelve a ser viable.

Agradecimientos
Este trabajo fue parcialmente financiado por el Con-

sejo Nacional de Ciencia y Tecnologia, de México,
Proyecto 31642 y ULDP PCE-5063-A-00-2045-00.

in cattle vaccinated with Brucella abortus strain 19 or
RB5I. J Clin Microbiol 1994;32:1065-1066.

20.Elzer PH, Enright FM, Colby L, Hagius SD, Walker JV,
Fatemi MB et al. Oral vaccination of cattle with Bruce-
Ila abortus strain RB51 protects against infection and
abortion induced by virulent challenge. Am J Vet Res
1999;59:1575-1578.

21.Lord VR, Schurig GG, Cherwonogrodsky JW, Marcano
MJ, Melendez GE. Field study of vaccination of cattle
with Brucella abortus strains RB51 and 19 under high
and low disease prevalence. AmJ Vet Res 1998; 59:1016-
1020.

22.Leal-Hernandez M, Diaz-Aparicio E, Perez R, Her-
nandez L, Arellano-Reynoso B, Edgar Alfonseca et al.
Protection of Brucella abortus RB51 vaccine in cows intro-
duced in a herd with active brucellosis. Comp Immunol
Microbiol Infect Dis 2005; 28: 63-70.

23.Diaz AE, Arellano RB, Herrera LE , Leal HM, Suérez
GF. Estudio de la respuesta seroldgica post-vacunal
atipica a Brucella abortus RB51, en zonas endémicas de
brucelosis. Memorias del XI1X Congreso Panamericano
de Ciencias Veterinarias. 2004 octubre 24-28; Buenos
Aires (Argentina). Buenos Aires (Argentina): Asocia-
cion Panamericana de Ciencias Veterinarias, 2004:19

24.Perea VM, Mora PO. Evaluacion de vacunas (Rev 1,
RB51y rfbK) en rebafios caprinos con brucelosis (tesis
de licenciatura). Cholula (Puebla) México: Benemérita
Universidad Auténoma de Puebla, 2000.

25.Herrera LE. Comportamiento de la vacuna rugosa
RB51 (Brucella abortus) en hatos bovinos con diferente

Vet. Méx., 38 (2) 2007 205



prevalencia de brucelosis (tesis de maestria). México strain RB51 (Special issue). Arch Med Vet 1995; 27:

(DF) Meéxico: Universidad Nacional Autonoma de 119-123.

México, 2002. 27. Van Metre DC, Kennedy GA, Olsen SC, Hansen GR,
26. Zambrano AJ, Villava FM, Schurig GG, Cherwonogro- Ewalt DR. Brucellosis induced by RB51 vaccine in a

dzky J. Preliminary results for the vaccination of preg- pregnant heifer. ] Am Vet Med Assoc 1999;215: 1491-

nant cattle with Brucella abortus strain 19 or B. abortus 1493.

206



