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Abstract

History of diseases, clinical manifestations, pathologic and histopathological findings, as well as the results of complemen-
tary studies of three animals considered representatives of an outbreak of mortality in beef cattle in a ranch located in Al-
dama, Tamaulipas, during the first trimester of the 2008 are presented. Babesiosis and paralytic rabies were the presumptive
diagnosis in two cases. Both diseases are considered enzootic in this area. Laboratory studies demonstrated that rabies was
the main problem (3/3); however, in two of them (2/3) also Babesia bovis was recognized. In enzootic areas, the presence of
both diseases, bovine paralytic rabies and babesiosis, occurs simultaneously making diagnosis difficult.

Key words: BOVINE PARALYTIC RABIES, BABESIOSIS, BEEF CATTLE, NEGRI BODIES, VAMPIRE
BAT, DEsmMoODUS ROTUNDUS.

Resumen

Se presentan los antecedentes, las manifestaciones clinicas, los hallazgos patolégicos e histopatoldgicos, asi como los
resultados de los estudios complementarios de tres animales representativos de un problema de mortalidad en ganado de
carne en un rancho localizado en el municipio de Aldama, Tamaulipas, durante el primer trimestre de 2008. El diagnéstico
presuntivo en dos casos fue babesiosis y en el otro fue rabia. La zona es considerada endémica para ambas enfermeda-
des. Los resultados demostraron que el problema primordial fue rabia (3/3); sin embargo, en dos de ellos (2/3) también se
registro la presencia de Babesia bovis. En zonas endémicas, la presencia de ambas enfermedades, rabia paralitica bovina
y babesiosis ocurre simultaneamente haciendo dificil el diagnéstico.
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Introduccidén

exico is a country with great cattle potential.

The states bordering the Gulf of Mexico are

among the most important livestock regions,
primarily in extensive production of beef and semi-
intensive dual-purpose cattle. Unfortunately, the
climatic characteristics of these regions, predominantly
humid tropical regions with alternating dry tropical
regions, make them the natural occurrence of
infectious and parasitic diseases that affect cattle. In
this regard, both bovine paralytic rabies transmitted
by vampire bats (Desmodus rotundus), and babesiosis,
transmitted by ticks (Boophilus microplus) are two of the
diseases considered endemic and perhaps the biggest
health problems in cattle of such regions.

Rabies is an infectious disease caused by a virus of
the family Rhabdoviridae, genus Lyssavirus and with
zoonotic potential, representing a major impact on
society. Epidemiologically, the disease has been classi-
fied as urban and wild rage. However, it has been con-
sidered to separate rabies transmitted by vampire bats,
also called air rage cycle, from the latter.!

Rabies is transmitted by vampire bats (being Des-
modus rolundus the most important transmitter). It
represents a risk to human health and has recognized
importance in Latin America, including Mexico;"?
however, transmission is primarily to cattle, in which
causes a special form of the disease called paralytic
rabies or derriengue by the typical clinical manifes-
tations that occur in cattle (derriengue means limp-
ing)."* Molecular studies of viral isolates in cattle and
vampires in Mexico have shown consistency and have
suggested, thatinfection rabies in vampire bat popula-
tions in Mexico have a common origin, based on their
genetic homology.??

The diagnosis of rabies should be done through
laboratory studies, primarily by direct immunofluores-
cence, which has been considered the ideal test. In ad-
dition, the histopathological lesion of rabies is pathog-
nomonic, ie the presence of Negri bodies in the cy-
toplasm of neurons confirms the diagnosis. However,
in many cases the diagnosis is made clinically because
the onset of symptoms are the hallmarks that give the
name of derriengue or paralytic rabies. In areas where
the disease is common, affected animals are easily rec-
ognized and are even deployed soon to market before
the paralysis is present.*

The differential diagnosis of paralytic rabies in cat-
tle includes babesiosis, particularly the disease caused
by the protozoan Babesia bovis.* Babesiosis or piroplas-
mosis is transmitted by Boophilis microplus cattle tick,
which is widely distributed in the grazing regions sur-
rounding the Gulf Coast of Mexico. Mexico has invest-
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Introduccidén

éxico es un pais con un gran potencial

ganadero. Los estados que limitan con el

Golfo de México se encuentran entre las
regiones ganaderas mds importantes, primordialmente
en produccion extensiva de ganado de carne vy
semi-intensiva de ganado de doble propoésito.
Desafortunadamente, las caracteristicas climaticas
de estas regiones, predominantemente regiones
tropicales humedas con alternancia de regiones
tropicales secas, las convierte en zonas de riesgo por
la presencia natural de enfermedades infecciosas y
parasitarias que afectan al ganado bovino. Al respecto,
tanto la rabia paralitica bovina, transmitida por
murciélagos hematofagos (Desmodus rotundus), como
la babesiosis, transmitida por garrapatas (Boophilus
microplus), son dos de las enfermedades consideradas
endémicas y quizds sean los mayores problemas de
salud en los bovinos de estas regiones.

La rabia es una enfermedad viral cuyo agente in-
feccioso se incluye dentro de la familia Rhabdoviridae,
género Lyssavirusy con un potencial zoonético, lo cual
representa un gran impacto en la sociedad. Epidemio-
légicamente la enfermedad se ha clasificado en rabia
urbana y silvestre. No obstante, se ha considerado se-
parar de esta ultima a la rabia transmitida por mur-
ciélagos hematofagos, también llamada rabia de ciclo
aéreo.!

La rabia transmitida por murciélagos hematéfagos
o vampiros (Desmodus rotundus es el transmisor mas
importante) representa un riesgo para la salud del
hombre y se ha reconocido su importancia en Amé-
rica Latina, incluyendo a México,'® sin embargo, la
transmision primordial es al ganado bovino, en el que
provoca una forma especial de la enfermedad deno-
minada rabia paralitica o derriengue, por las tipicas
manifestaciones clinicas que se presentan en el gana-
do."* Estudios moleculares de aislamientos virales en
ganado y vampiros en México han mostrado compa-
tibilidad y se ha sugerido, con base en su homologia
genética, que la infeccién rdabica en las poblaciones de
vampiros en México tiene un origen comun.*?

El diagnostico de rabia debe realizarse por me-
dio de estudios de laboratorio, ante todo, mediante
inmunofluorescencia directa, que se ha considerado
la prueba ideal. Ademas, la lesion histopatolégica de
la rabia es patognomonica, es decir, la presencia de
cuerpos de Negri en el citoplasma de las neuronas
confirma el diagnéstico. No obstante, en muchos ca-
sos el diagnostico se hace clinicamente debido a que
durante el inicio del cuadro clinico se presentan los
signos caracteristicos que le confieren el nombre de
derriengue a la enfermedad. En zonas en las que la



ed huge amounts of resources in health campaigns to
control ticks on cattle.

Babesiosis is a risk for animal farming in these re-
gions and occurs frequently. Clinically it is also easily
recognized because it causes fever, anemia and jaun-
dice in sick animals. Treatments are common within
the basic outlines of therapy in these regions. Labo-
ratory diagnoses are not performed in all cases, but
when carried out, consist in associating the state of
anemia and pre-liver jaundice in the presence of pro-
tozoa in the blood, although it is known that in the
case of Babesia bovis is not easy to identify the parasites
in erythrocytes. In this regard, it is considered more
convenient to recognize parasitized erythrocytes in
small blood vessels in the brain or other organs in fatal
cases.” It has been shown that Babesia bovis favors the
aggregation of erythrocytes in small blood vessels in
the brain, causing obliteration and hypoxia. This pa-
thology can lead to the production of nervous signs
similar to rabies in cattle.*

Both bovine paralytic rabies and babesiosis are im-
portant diseases in livestock and both are included in
their respective differential diagnoses. Therefore, it
was decided to report these cases of paralytic rabies in
cattle in which babesiosis caused by Babesia bovis was
also identified.

The owner of a ranch asked the Departamento
de Patologia of the Facultad de Medicina Veterinaria
y Zootecnia of the Universidad Autonoma de Nuevo
Leon for help, because he recorded the deaths of
more than 100 cattle in just over four months. The
ranch is located 14 km from the intersection with the
community La Colmena, located at km 27.5 of the Es-
tacion Manuel Soto la Marina Road, municipality of
Aldama, Tamaulipas (latitude 22° 55’ 16” North and
longitude 98° 4° 23” West). The event was preceded by
the death of more than 1000 heads of cattle with the
same symptoms in neighboring ranches in the area.
Paralytic rabies has been diagnosed previously in some
cases, but there is suspicion that other problems are
also involved. In another report from the same area
polioencefalomalacia was identified in animals from
an adjacent ranch, which had a diet of industrial bak-
ery and fried foods waste. Some veterinarians of the
region have also died of babesiosis.

Tissue samples related to the cases studied here
were fixed in formaldehyde buffered solution (10%)
and processed for histopathological studies with the
paraffin embedding routine technique. Sections were
made of 5 pm thick and dyed with H & E and Giemsa.
Blood samples were sent to the Laboratorio de Pato-
logia of the Facultad de Medicina Veterinaria y Zoo-
tecnia of the Universidad Autonoma de Nuevo Leon
(UANL). Also, for two of the cases immunofluores-
cence studies were carried out for diagnosis of rabies

enfermedad es comun, los animales afectados se reco-
nocen con facilidad e incluso son movilizados pronto
para comercializarlos antes de que la paralisis se pre-
sente.*

Entre los diagndsticos diferenciales de rabia para-
litica de los bovinos se incluye la babesiosis, particu-
larmente la enfermedad causada por el protozoario
Babesia bovis.* La babesiosis o piroplasmosis es transmi-
tida por la garrapata del ganado Boophilis microplus que
se encuentra ampliamente distribuida en las regiones
ganaderas aledanas a la zona costera del Golfo de Mé-
xico. En México se han invertido enormes cantidades
de recursos en campanas sanitarias para el control de
la garrapata en el ganado.

La babesiosis es un riesgo en las explotaciones ga-
naderas de estas regiones y se presenta de manera fre-
cuente. Clinicamente también es reconocida con faci-
lidad porque provoca fiebre, anemia e ictericia en los
animales enfermos. Los tratamientos para contrarres-
tarla son habituales dentro de los esquemas bdsicos de
terapia en estas regiones. Los diagnoésticos de labora-
torio no se realizan en todos los casos, pero cuando se
llevan a cabo, consisten en asociar el estado de anemia
e ictericia pre-hepatica con la presencia de los proto-
zoarios en la sangre, aunque se sabe que en el caso de
Babesia bovis, no es facil identificar los parasitos en los
eritrocitos. Al respecto, se considera mas conveniente,
en casos fatales, reconocer los eritrocitos parasitados
en los pequenos vasos sanguineos del cerebro u otros
6rganos.” Se ha demostrado que Babesia bovis favorece
la agregacion de los eritrocitos en los pequenos vasos
sanguineos del cerebro, provocando su obliteracion y
generando hipoxia. Esta patologia puede dar lugar a
la presentacion de signos nerviosos similares a la rabia
en bovinos.*

Tanto la rabia paralitica bovina como la babesiosis
son enfermedades de gran importancia en la ganade-
ria y ambas se incluyen en los diagnosticos diferencia-
les respectivos, por lo que se ha decidido informar de
estos casos de rabia paralitica en bovinos, en los cuales
también se identificé babesiosis por Babesia bovis.

El propietario de un rancho solicité atenciéon vete-
rinaria al Departamento de Patologia de la Facultad
de Medicina Veterinaria y Zootecnia de la Universidad
Autonoma de Nuevo Ledn, debido a que se registro la
muerte de mas de 100 bovinos en poco mas de cuatro
meses. El rancho esta localizado a 14 km del entron-
que con la comunidad ejidal La Colmena, ubicado
en el km 27.5 de la carretera Estaciéon Manuel-Soto la
Marina, municipio de Aldama, Tamaulipas (latitud 22°
55’ 16” Norte y longitud de 98° 4’ 23” Oeste). Se tiene
como antecedente la muerte de mas de 1000 cabezas
de ganado con la misma sintomatologia en ranchos
aledanos de esta zona. Anteriormente se ha diagnosti-
cado rabia paralitica en algunos casos, pero se tiene la
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at the Centro Antirrabico de Guadalupe of the Secre-
taria de Salud of the state of Nuevo Leon.

Case 1l

A female bovine with a history of death and signs of
babesiosis, was referred by the veterinarian in charge
of the ranch. Shortly after death, brain samples were
sent to the pathology laboratory for histopathological
diagnosis and blood to the clinical laboratory. Blood
smears were positive for Babesia bovis with Giemsa dye,
according to the morphology of the parasite.

Case 2

Several lots of cattle in the aforementioned ranch were
examined and presence of ticks and bites from vampi-
re bats in all animals were observed. During the exami-
nation of the batch of postpartum females, a Simmen-
tal-cross calf about 45 days of age was identified with
signs of incoordination in the hind legs and had not
sucked, as was found by observing the swollen udder
of the mother. The animal was considered representa-
tive of the problem, a presumptive diagnosis of bovine
paralytic rabies was established based on signs. It was
observed that the animal had been bitten by vampire
bats many times in the back of its ears and neck. It was
decided to separate it and subsequently transferred it
to the Facultad de Medicina Veterinaria y Zootecnia,
UANL, to conduct further studies. The animal was
kept alive for three days to administer dextrose (5%)
intravenously, with the intention to perform a necrop-
sy when the disease had gone by for a longer period
and lesions were more evident. In addition, blood
samples were collected for complete blood count and
chemistry.

Clinically, this animal showed progressive incoordi-
nation, more evident in the hindquarters to the point
of falling and having difficulty standing and finally re-
mained prostrated. In the final stage it showed hypo-
thermia, tenesmus and insensitivity.

The result was positive for Babesia bovis in blood
smears dyed with Giemsa, according to the morphol-
ogy of the parasite. The blood count and chemistry
showed no significant alterations. Only erythrocytes
and hematocrit were within range, but considered low
enough for a 45 days old calf. Slightly elevated biliru-
bin and eosinopenia were also observed.

The most relevant findings at necropsy were a
slight jaundice, plethora in the urinary bladder, lung
hypostatic congestion and marked increase in spleen
size, with pasty parenchyma.

The brain sent for direct immunofluorescence
studies for the diagnosis of rabies resulted positive.
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sospecha de que también se encuentran involucrados
otros problemas. En otro informe de la misma zona
se identifico polioencefalomalacia en animales de un
rancho aledano, los cuales tenian una dieta compuesta
por residuos industriales de panaderia y frituras. Para
los médicos veterinarios de la region también la babe-
siosis ha sido la causa de algunas muertes.

Las muestras de los tejidos relacionadas con los ca-
sos aqui estudiados se fijaron en soluciéon amortiguada
de formaldehido (10%) y se procesaron para estudios
de histopatologia con la técnica de rutina de inclusiéon
en parafina. Se realizaron secciones de 5 pm de gro-
sor y tinciones de H&E y de Giemsa. Las muestras de
sangre se enviaron al Laboratorio de Patologia de la
Facultad de Medicina Veterinaria y Zootecnia, de la
Universidad Autonoma de Nuevo Leon (UANL). Asi-
mismo, para dos de los casos se llevaron a cabo estu-
dios de inmunofluorescencia directa para el diagnos-
tico de rabia, en el Centro Antirrabico de la Secretaria
de Salud en Guadalupe, Nuevo Leon.

Caso 1

Bovino hembra, con historia clinica de muerte y signos
de babesiosis, referido por el médico veterinario zoo-
tecnista encargado del rancho. Poco tiempo después
de la muerte se remitieron muestras de cerebro para
histopatologia y sangre del mismo animal. Los frotis
preparados con la muestra de sangre recolectada re-
sult6 positiva a Babesia bovis con tinciéon de Giemsa, de
acuerdo con la morfologia del parasito.

Caso 2

Se revisaron varios lotes de ganado en el rancho refe-
rido y se reconoci6 la presencia de garrapatas y mor-
deduras de murciélagos hematéfagos en todos los
animales examinados. Durante la revision en el lote
de hembras recién paridas se identificé un becerro de
cruza Simmental de 45 dias de edad aproximadamen-
te, con signos de incoordinacién en los miembros pos-
teriores y que no habia mamado, conforme se constaté
al revisar la ubre turgente de la madre. El animal se
consider6 representativo del problema, y con base en
los signos que presentaba, se estableci6 el diagnoéstico
presuntivo de rabia paralitica bovina. Se apreci6é que
el animal habia sido mordido por murciélagos vam-
piros en numerosas ocasiones en el dorso de orejas 'y
cuello. Se decidi6é separar al animal y posteriormen-
te trasladarlo a la Facultad de Medicina Veterinaria
y Zootecnia, UANL, para llevar a cabo estudios com-
plementarios. El animal se mantuvo con vida durante
tres dias administrando suero glucosado (5%) por via
endovenosa, con la intencién de realizar la necropsia



Case 3

A dead animal was found in a pen near the center of
the ranch, where some animals were separated. It was a
four-months-old female who had been treated for ana-
plasmosis and babesiosis and, according to the opinion
of the veterinarian in charge, the animal was already in
recovery. At necropsy, no significant lesions were obser-
ved, no injuries to suggest babesiosis or anaplasmosis.
Half of the brain was kept refrigerated for direct immu-
nofluorescence technique for rabies diagnosis.

Slides were observed in Case 1 (brain collected by
the physician in charge of the ranch), Case 2 (necrop-
sy of the calf when moved to Monterrey) and Case 3
(necropsy conducted on the ranch). Nonsuppurative
encephalitis (lymphocytic), with foci of adjacent glial
reaction and neuronal satellitosis were observed in
all cases. Furthermore, typical Negri inclusion bodies
(intracytoplasmic and intensely acidophilic) were ob-
served in neurons (Figure 1). The lesions were more
serious in Case 1, as well as with larger inclusion bod-
ies. In Case 2, sections of brain, myocardium and liver
dyed with Giemsa confirmed the presence of Babesia
bouis in erythrocytes inside small blood vessels (Figure
2). Table 1 depicts the results and diagnosis of each
case.

The main problem in this outbreak was bovine
paralytic rabies. The presence of Babesia bovis confirms
the clinical findings of the veterinarian and other col-
leagues in the region. However, it is reiterated that ra-
bies is the main problem. The presence of Babesia bo-
vis is associated with heavy tick infestation in animals,
which is common in the area. It is likely that in the
animal that was sent alive for further studies (Case 2),
signs of babesiosis were minimum due to the age of
the animal and its corresponding natural resistance.”
These animals, despite having subclinical disease and
low parasitemia may, however, maintain the infection
and allow the tick to be infected, contributing to the
spread of the disease.”

In the municipality of Aldama, Tamaulipas, bovine
paralytic rabies has been diagnosed previously and it
has also been reported that in some cases positive to
rabies, Babesia bovis was present as well.® This reference
and the results here obtained confirm that both bo-
vine paralytic rabies and babesiosis are endemic in this
region and that both can concur on the same animal.

Bites to livestock caused by vampire bats are consid-
ered a common problem in ranches of this region. Par-
adoxically, paralytic rabies is an unexpected problem
and many farms do not vaccinate and others vaccinate
but not with a strict schedule.® However, the exchange
of individuals between bat populations is a natural pro-
cess and, therefore, the introduction of an infected in-

cuando la enfermedad hubiera transcurrido durante
un periodo mayor y las lesiones fueran mas evidentes.
Asimismo, se recolectaron muestras de sangre para es-
tudios de biometria hemadtica y quimica sanguinea.

Clinicamente, este animal present6 incoordinacién
progresiva, mas marcada en los miembros posteriores
hasta el grado de caer y tener dificultad para incorpo-
rarse y, finalmente, postrarse. En la etapa final mostr6
hipotermia, tenesmo e insensibilidad.

En la muestra de sangre y los frotis tenidos con
Giemsa el resultado fue positivo a Babesia bovis de
acuerdo con la morfologia del pardsito. La biometria
hemadtica y la quimica sanguinea no mostraron alte-
raciones significativas, solamente se reconocieron los
eritrocitos y el hematocrito dentro del rango, pero en
niveles inferiores lo cual fue considerado bajo para un
becerro de 45 dias de edad, también presenté eosino-
penia y bilirrubina ligeramente elevada.

Lo mas relevante en la necropsia fue una ligera
ictericia, plétora en vejiga urinaria, congestion hipos-
tatica en pulmén y un marcado aumento de tamano
del bazo, cuya pulpa se apreciaba pastosa.

El encéfalo enviado para estudio de inmunofluo-
rescencia directa para el diagnéstico de rabia resulté
positivo.

Caso 3

En un corral cercano al casco del rancho, donde se
encontraban algunos animales separados, se advir-
ti6 un animal muerto, hembra, de cuatro meses de
edad que habia sido tratada contra anaplasmosis y
babesiosis y que, de acuerdo con la opinién del mé-
dico veterinario zootecnista encargado, el animal ya
se encontraba en recuperacién. En la necropsia no se
reconocieron lesiones relevantes, tampoco lesiones
que sugirieran babesiosis o anaplasmosis. También se
mantuvo la mitad del encéfalo en refrigeraciéon para
realizar la técnica de inmunofluorescencia directa
para el diagnéstico de rabia.

Se revisaron las laminillas del Caso 1 (cerebro re-
colectado por el médico encargado del rancho), Caso
2 (necropsia del becerro que se trasladé a Monterrey)
y Caso 3 (necropsia realizada en el rancho). En todos
los casos se observé encefalitis no supurativa (linfocita-
ria), con focos de reaccion glial adyacentes y satelitosis
neuronal. Ademads, se observaron inclusiones tipicas
de los cuerpos de Negri, intracitoplasmicos intensa-
mente acidoéfilos en neuronas (Figura 1). Las lesiones
fueron mas severas en el Caso 1, asi como también las
inclusiones mas numerosas. En el Caso 2 las seccio-
nes de cerebro, miocardio e higado en la tincién con
Giemsa confirmaron la presencia de Babesia bovis en
eritrocitos contenidos en pequenos vasos sanguineos
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Ficura 1. Caso 2. Seccion de tallo cerebral. Cuerpo de Negri.
Cuerpo de inclusién eosinofilico presente en el citoplasma de una
neurona (flecha). H&E. 1000X. (Barra = 10 pm).

FIGURE 1. Case 2. Section of brain stem. Negri body. Eosinophilic
inclusion bodies present in the cytoplasm of a neuron (arrow).
H & E. 1000X. (Bar = 10 pm).

FIGurA 2. Caso 2. Seccion de encéfalo mostrando meninges. Se
aprecia un eritrocito parasitado por Babesia bovis (flecha) en un
pequeno vaso sanguineo. Giemsa. 1000X. (Barra = 10 pm).

FIGURE 2. Section of brain showing meninges. A parasitized eryth-
rocyte by Babesia bovis is observed (arrow) in a small blood vessel.
Giemsa. 1000X. (Bar = 10 pm).

CUADRO 1

Compendio de antecedentes, resultados y diagnoéstico integral de los tres casos

Compendium of history, results and comprehensive diagnosis of the three cases

Case

History

Histopathology

Immunofluorescence Blood Smear

Comprehensive
Diagnosis

Case 1, female.

Referred brain
and blood
samples

Case 2, male,
45 days, moved
alive to FMVZ,

UANL.

Case 3, Female,
4 months.

Necropsy was
performed at
the ranch.

It presented signs
compatible with
anaplasmosis /
piroplamosis, re-
ceived treatment.
HP of the brain was
performed.

Clinically presented
bovine paralytic
rabies. It was kept
alive with IV solu-
tion, died, and
necropsy was per-
formed. Samples
were collected for
HP and IF.

Signs were compat-
ible with anaplasmo-
sis / piroplasmosis,
it was treated. Sam-
ples were collected
for HP and IF.

Nonsuppurative en-
cephalitis with foci
of glial reaction and
intracytoplasmic inclu-
sion bodies in neurons
(Negri bodies). Severe
lesion.

Nonsuppurative en-
cephalitis with foci of
glial reaction and intra-
cytoplasmic inclusion
bodies in neurons (Ne-
gri bodies). Mild lesion.

Nonsuppurative en-
cephalitis with foci of
glial reaction and intra-
cytoplasmic inclusion
bodies in neurons (Ne-
gri bodies). Mild lesion.

It was not submitted
for IF (the brain was
kept in formalde-
hyde in its entirety).

Positive Babe-
sia bovis

Positive Babe-

Positive . .
sia bovis
No blood was
Positive collected (the
animal was
found dead)

Bovine para-
lytic rabies

Bovine para-
Iytic rabies

Bovine para-
Iytic rabies

HP = Histopathology.
IF = Immunofluoresence.
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dividual will spread infection in the colony. * For this
reason, an outbreak in susceptible cattle should always
be considered as potential risk in an area where the
disease has not yet been presented, but in which the
presence of vampire bats is natural.*® Martinez-Burnes
et al® confirmed that the viral antigen in cases of para-
lytic rabies in cattle in this area corresponded to the
strain transmitted by vampire bats.

In previous study,® vampire bats were captured to
control the problem and 22 individuals were killed
for the direct immunofluorescence test for rabies, but
none was positive. Similarly, in a study in Mexico where
252 bats were collected, of which 30 were vampires,
none were positive.!” Although it is estimated that only
1% of the population of active vampire bats is infected
with rabies,® it is important to consider that vampires
are long-lived (usually > 25 years) and can eliminate
the virus through saliva for long periods (years) with-
out prejudice to their natural activities, including their
usual diet, so the possibility of infecting cattle remains
high.ll,m

Paralytic rabies and bovine babesiosis are endemic
conditions in grazing regions of the states bordering
the Gulf of Mexico; both can concur on the same ani-
mal and make diagnosis difficult.
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