Valores hematologicos en vacas de raza Holstein-Friesian
seropositivas a Neospora caninum de la cuenca lechera
de Tizayuca, Hidalgo, México*

Hematological values in Holstein-Friesian Neospora caninum
seropositive cows from the dairy cattle region
of Tizayuca in the State of Hidalgo in Mexico

Pablo Calzada Calzada**
Elizabeth Morales Salinas***
Gerardo F. Quiroz-Rocha***

Frida Salmeron Sosa'
Carlos Garcia Ortiz**
Javier Hernandez Balderas*

Abstract

Since bovine neosporosis has only recently been recognized in Mexico, not sufficient clinical or pathological
analyses have been carried outuponthis parasite. Theaimof thisstudy wasto find out if there were variations
in hematological values of cows found to be positive to anti-Neospora caninum antibodies which could carry
latent tachyzoites intissues, as compared with cows found to be negative to anti-Neosporacaninum antibodies.
Cows from the Centro Agropecuario Industrial of Tizayuca in Mexico were selected and divided into two
groups. The first group (n = 30) included cows positive to anti-Neospora caninum antibodies, but that had not
presented abortions. The second group (n = 10) included cows which were negative to anti-Neospora caninum
antibodies. For the detection of antibodies, an indirect ELISA technique was used. Hemograms were carried
outonblood samplestakenfrom each cow collected in vacuum tubes containing EDTA. Hematological values
obtained were compared between both groups, and with their reference values. Mean values for hematocrit
were significantly different between groups (P < 0.05). The mean value for hematocrit was lower in animals
positive to anti-Neospora caninum antibodies (0.31 L/L) than in animals negative to anti-Neospora caninum
antibodies (0.36 L/L) but corresponded to the reference value. Other hematological values did not show
statistical difference (P > 0.05), and corresponded to the reference value. It was concluded that cows positive
to anti-Neospora caninum antibodies that had not aborted did not present changes in the hemogram.
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Resumen

Debido a que laneosporosis bovina constituye una enfermedad de reciente reconocimiento en México, no se
han realizado suficientes andlisis clinico-patologicos de esta entidad. El objetivo del trabajo fue conocer si
existen variaciones de los valores hematoldgicos de vacas positivas a anticuerpos anti-Neospora caninum,
guienes pudieran tener taquizoitos latentes en los tejidos con respecto a vacas negativas a anticuerpos anti-
Neospora caninum. Se seleccionaron vacas pertenecientes a establos del Centro Agropecuario Industrial de
Tizayuca, Hidalgo, México, que se dividieron en dos grupos. El primer grupo (n = 30) eran vacas positivas a
anticuerpos anti-Neospora caninum (N. caninum) sin presentaciones de abortos. El segundo grupo (n = 10)
fueron vacas negativas a anticuerpos anti-N. caninum. Para la determinacién de anticuerpos anti-N. caninum,
se utilizé latécnicaindirectade ELISA. A cadavacase le tomd una muestrade sangre en tuboscon EDTA con
la que se realizd el hemograma. Obtenidos los resultados, se compararon ambos grupos entre si y con los
valores de referencia. Se encontraron diferencias significativas (P > 0.05) entre los valores de hematdcrito
entre ambos grupos, siendo menor el valor medio de hematdcrito (0.31 L/L) en animales positivos a
anticuerpos anti-N. caninumcon respecto al valor de los animales negativos aanticuerpos anti-N. caninum (0.36
L/L);sinembargo, coincidieron con los valores de referencia paraeste analito. El resto de valores hematoldgicos
no mostraron diferenciaestadistica (P >0.05) y también coincidieroncon los valores de referencia. Se concluye
gue vacas con titulos altos de anticuerpos anti-N. caninum que no han abortado no manifiestan cambios en el
hemograma.

Palabras clave: VALORES HEMATOLOGICOS, Neosporacaninum, NEOSPOROSIS, VACAS,BOVINOS.

Introduction

¥ eosporosis produced by Neospora caninum (N.
caninum) isadisease whichwasfirstidentified

% in dogs, these being the definite hosts of this
agentand those who discharge oocysts of the parasite
through feces.

This disease was diagnosed as toxoplasmosis until
1988 due to structural and biological similarities bet-
ween N. caninum and Toxoplasmagondii (T. gondii).** It
was later identified in ruminants, horses and deer,
which act as intermediary hosts getting infected
while drinking or eating water and/or feed contami-
nated with dogs’ feces.?* Tachyzoites in dogs are
principally found in muscle tissue, liver and the
central nervous system (CNS), and cysts with brady-
zoites only in the CNS.

Theonly clinical sign found in bovine cattle is abor-
tion principally during the 4™ and 6" month of gesta-
tion . The only proven transmission in this species is
vertical. Abortion can be presented in various occasio-
ns due to congenital infection of the fetus.2* Abortion
mechanisms have not been established with precision
yet, nevertheless, tachyzoites present latently in the
tissues of cows are supposedly capable multiplying
actively in the placenta and the tissues of the fetus
causingabortion.

This parasite was recently identified in the brain
and spinal cord, principally in cows positive to anti N.
caninum antibodies with a chronic latent infection,
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Introduccion

a neosporosis producida porNeosporacaninum
(N. caninum) es unaenfermedad que se identifi-

& cOporprimeravezen perrossiendo los huéspe-
des definitivos de este agente y quienesexcretan ooquis-
tes del parasito a través de las heces.

Hasta 1988 la enfermedad fue dignosticada como
toxoplasmosisdebidoalassimilitudesestructuralesy
biolégicas entre N. caninum y Toxoplasma gondii (T.
gondii).** Posteriormente se identificé en rumiantes,
caballos y venados, quienes actian como huéspedes
intermediarios infectdndose al consumir agua o ali-
mento contaminado con heces de perros.?*En estas
especies se encuentran taquizoitos principalmente en
el tejido muscular, higado y sistema nervioso central
(SNC)y quistes con bradizoitos s6lo en el SNC.

El anico signo clinico en el ganado bovino es el
aborto, el cual se presenta principalmente entre el
cuartoy sexto mes de gestacion. La Ginica via de trans-
misién comprobada en esta especie es la vertical. El
aborto se puede presentar en repetidas ocasiones por
infeccidén congénita de los fetos.* Hasta el momento
No se conoce con precision el mecanismo del aborto; sin
embargo, se hasupuesto que lostaquizoitos presentes
enformalatenteen lostejidos de las vacas, son capaces
de multiplicarse activamente en la placenta y los teji-
dos de los fetos provocando el aborto.

Recientemente, se logréidentificar al parasito princi-
palmente en el cerebroy médula espinal de vacas posi-




through PCR.5Bovine neosporosisisarecently identi-
fied disease in Mexico,%” and has been recognized as
one of the principal causes of abortion worldwide. It
was isolated for the first time in fetus in 1993.8°

The economic loss in the State of California in the
US, associated with bovine abortion due to this disease,
isestimated annually in 35 million dollars.®° A serolo-
gical study undertaken in Mexico revealed a sero-
prevalence of 72% in cows from a herd which had
presented annual abortion rates from 13% and 30% in
the last three years (epizootic abortion), and of 36% in
cows from herds with an abortion rate of up to 12%
annually during the last three years (enzootic abor-
tion). With the information mentioned above, this
disease hasbeen considered asawidespread diseasein
mexican milking herds.’

As neosporosis has been recently recognized in
Mexico, clinical and pathological aspects such as hema-
tological chemistry values and blood are still unk-
nown. The objective of this study was to find out if
there are variations in the hematological values in
cows positive to anti-Neospora caninum antibodies,
which could have latent tachyzoites in the tissues
when compared to cows negative to anti-Neosporacani-
num antibodies.

Material and methods

Forty healthy Holstein-Friesian cows from the Cen-
tro Agropecuario Industrial de Tizayuca, S.A. (CAIT-
SA) inthe State of Hidalgo in Mexico, which did not
have a history of any disease, were selected and
divided in two groups. The first group was formed
with 30 cows positive to anti-Neospora caninum with
no abortions when the samples were taken, and
from herds where neosporosis had been identified
in previous studies through serology in their mo-
thers, and histopathology and immuno-histoche-
mistry in the fetus.

Theindirect ELISA technique, using anti-Neospora
caninum* reactives and the Herdchek method, was
used in order to detectantibodies and for resultinter-
pretation, where the cutting point (CP) was of 0.50.
The second group included 10 cows negative to anti-
Neospora caninum antibodies from the same herds.
Blood samples were taken from the coccigeal vein in
glass vacuumed tubes with EDTA (Vacutainer? **)
from all 40 cows. A clinical exploration including:
attitude, aspect, body condition, behavior and phy-
siological constants, was recorded when blood sam-
pling took place. Samples were analyzed in the Labo-
ratory of Clinical Pathology at the College of Veteri-
nary Medicine atthe National Autonomous Universi-
ty of Mexico.

The hemogram, done by manual methods,** deter-

tivas aanticuerpos anti-Neospora caninum con infeccion
crénicalatente através de PCR.%Laneosporosisbovina
esunaenfermedad identificadarecientemente en Méxi-
co®" y ha sido reconocida como una de las principales
causas de aborto en el &mbito mundial, aislandose el
agente por primera vez en fetos en 1993.%°

En California, Estados Unidos de América, las pérdi-
das econdmicas asociadas con el aborto bovino, por
estaenfermedad, se estiman en 35 millones de ddlares
anuales.*®Enunestudioserolégico realizado en Méxi-
co, se encontrd una seroprevalencia de 72% en vacas
pertenecientes a hatos con tasas anuales de aborto
entre 13% y 30% en los ultimos tres afos (aborto
epizodtico), y de 36% en vacas pertenecientes a hatos
con tasas de aborto hasta de 12% anual en los ultimos
tres afios (aborto enzootico), por lo que se considero
gue laenfermedad se encuentradifundidaenlos prin-
cipales hatos lecheros mexicanos.’

Debido a que la neosporosis bovina se reconocié
recientemente en México, no se conocen varios aspec-
tos clinico-patolégicos de la enfermedad tales como
valores hematolégicos y de quimica sanguinea. El ob-
jetivo del trabajo fue conocer si existen variaciones de
los valores hematoldgicos de vacas positivas a anti-
cuerpos anti-Neospora caninum, quienes pudieran te-
ner taquizoitos latentes en los tejidos con respecto a
vacas negativas aanticuerpos anti-Neosporacaninum.

Material y métodos

Se seleccionaron 40 vacas de raza Holstein-Friesian,
clinicamente sanas, pertenecientes a establos del Cen-
tro Agropecuario Industrial de Tizayuca, S.A. (CAIT-
SA), que no tenian antecedentes de enfermedades; se
dividieron en dos grupos. El primer grupo se formé
con 30 vacas positivasaanticuerposanti-N. caninumsin
presentaciones de abortos al momento de la toma de
muestras y provenientes de establos con neosporosis
identificada en estudios previos a través de serologia
en las madres e histopatologia e inmunohistoquimica
en los fetos.

Para la deteccion de anticuerpos e interpretacion
de los resultados, se realiz6 la técnica indirecta de
ELISA, utilizando losreactivosy el método Herdchek
anti-Neospora caninum,* en donde el punto de corte
(PC) fue de 0.50. El segundo grupo lo conformaron
diez vacas negativas aanticuerpos anti-N. caninum de
los mismos establos. A las 40 vacas se les tomaron
muestras sanguineas de la vena coccigea en tubos de
vidrioconvacioy EDTA (Vacutainerd**). Almomen-
to de tomar las muestras sanguineas, se les practico

* Laboratorios IDEXX, Westbrook Maine 04092, USA.
** Becton Dickinson & Co. Franklin Lakes, NJ, USA.
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Cuadro 1
VALORES HEMATOLOGICOS MEDIOS DE VACAS ADULTAS POSITIVAS Y NEGATIVAS A ANTICUERPOS ANTI-Neospora caninum

MEAN HEMATOLOGICAL VALUES OF ADULT COWS POSITIVE AND NEGATIVE TO ANTI-Neospora caninum ANTIBODIES
Analito Seropositivas (n = 30) Seronegativas (n = 10) Valores de Referencia*
Analyte Seropositive (n = 30) Seronegative (n=10) Reference values*
Hematdcrito(L/L) 0.31 + 0.042 0.36 + 0.1° 0.24 - 0.40
Eritrocitos x 10'2/1 6.9+ 126 7.6 £ 0.46 5.0 - 100
Hemoglobina, g/L 109.3 + 214 113 + 0.37 80 - 150
Proteinas plasmaticas, g/1 751 + 140 78 £ 2.65 60 - 80
Fibrinégeno, g/1 36+ 19 33+ 15 2 -8
VGM, ft 471+ 7.8 462 + 2.82 40 - 60
HGM, pg 16.2 + 3.8 157 + 0.95 11 - 17
CMHG,g/I1 355.9 + 18.61 349 + 0.74 300 - 360
Leucocitos x 10°/1 1118 + 3.17 80+ 173 40 - 120
Linfocitos x 10%/1 6.74 £ 247 597 + 151 25 - 75
N. Segmentados x 10%/1 370 £ 1.33 22+ 123 0.6 - 4.0
N. Banda x 10%/1 0** 0**0.0- 0.1
Eosindfilos x 10%/1 0.35 + 0.28 04+ 031 0-24
Basofilos x 10%/1 0** 0** 0 - 0.2
Monocitos x 10%/1 0.38 + 0.38 02+ 014 0-08
* Values used at the Department of Clinical Pathology, College of Veterinary Medicine, National Autonomous University of Mexico
** No cells were found in the 40 blood smears studied.
N = Neutrophils
ab Different superscripts mean different statistical values (P < 0.5)

mined hematocrit, hemoglobin, erythrocyte and leu-
kocyte total count, plasmatic proteins, fibrinogen and
leucocyte differential counting. Once results from the
40 hemograms were obtained, both groups were com-
pared through the “t” Hotelling test using the SAS
software.* These results were also compared to the
reference values used in the laboratory where the
sampleswere analyzed.

Results

Results are presented in Table 1, and were obtained
with the “t” Hotelling test. Significant differences (P <
0.05) were found between the hematocrit valuesamong
both groups with a mean value of a lower hematocrit
(0.31 L/L) in animals positive to anti N. caninum
antibodies, when compared to the mean value of the
hematocrit (0.36 L/L) in animals negative to anti N.
caninumantibodies. The rest of the values did notshow
significant differences (P > 0.05). All observed values
were within the range of reference values established
foradultcows.
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exploracion clinica, tomando en cuenta actitud, as-
pecto, condicion corporal, comportamiento y cons-
tantesfisioldgicas. Las muestrasfueron analizadasen
el Laboratorio de Patologia Clinicadel Departamento
de Patologiade laFacultad de Medicina Veterinariay
Zootecnia, de la Universidad Nacional Autonomade
México.

El hemograma se realiz6 mediante métodos ma-
nuales y se hicieron las determinaciones: Hematoé-
crito, hemoglobina, conteo total de eritrocitos y leuco-
citos, proteinas plasmaticas, fibrindgenoy conteo di-
ferencial leucocitario. Unavez obtenidos los resulta-
dos de los 40 hemogramas, se compararon ambos
grupos de animales mediante la prueba “t” de Hote-
Iling, utilizando para ello el software SAS.* Ademas
los resultados se compararon con los valores de refe-
renciaempleados en el laboratorio donde se analiza-
ron las muestras.

* Paquete estadistico SAS, version 1992.



Discussion

In spite of finding statistic differences between the
mean values among groups, these are irrelevant as
they were found within the reference values for adult
cows. The fact that there were no cases of leukocytosis
nor neutrofilia in animals positive to anti-Neospora
caninum antibodies, reinforces the hypotheses that
tachyzoites, which are the fast multiplication phases of
the parasite, and which are present in cows infected
chronically, are located in their tissues in a latent form
without causing any inflammatory response reflected
in the hemogram.

Atpresent,the cause and the factors of which liberate
liberation of the tachyzoites from the tissues into the
bloodstream, and their movilization in pregnant cows
aswell astheiractive multiplication inthe placentaand
in the fetus, causing necrosis and inflammation of the
CNS, liverand kidney principally,?*are still unknown.

There is a hypothesis that cows infected with N.
caninum are probably also invaded by other virus such
asbovineviral diarrheaor amicotoxicosis which could
cause immunological depression, and therefore,
contribute toan active multiplication of the tachyzoites
in the placenta and fetus provoking abortion.'2% It is
concluded that in non-pregnant animals positive to
anti-Neospora caninum antibodies, which are infected
or have had at least some contact with the agent, there
are apparently nochanges in the hematological values,
principally in leukocytes. Nevertheless, there is still
the possibility thatthe hematological values of infected
cows are indeed altered in pregnant cows at the
multiplication stage of the tachyzoites in the placenta
and fetus; this hypothesis could be studied in further
research.

Resultados

Los resultados se presentan en el Cuadro 1. Con la
prueba“t” de Hotelling, losresultados obtenidosenel
analisis fueron los siguientes: Se encontraron diferen-
cias significativas (P < 0.05) entre los valores de
hematdcrito entre ambos grupos, siendo un valor me-
diode hematdcrito menor (0.31L/L) enanimales posi-
tivos a anticuerpos anti-N. caninum con respecto al
valor medio de hematdcrito (0.36 L/L) en animales
negativos aanticuerposanti-N. caninum. El resto de los
valores no tuvieron diferencias significativas (P >0.05).
Todos losvalores observados se encontraron dentrode
losvalores dereferenciaindicados paravacas adultas.

Discusioén

Aungque existieron diferencias estadisticas entre los
valores medios de hematdcrito entre ambos grupos, se
considerairrelevante ya que estos valores se encontra-
ron dentro de los rangos de referencia para vacas
adultas. El hecho de no presentarse casos de leucocitosis
o neutrofilia en los animales positivos a anticuerpos
anti-Neospora caninum, refuerza la hipotesis de que en
las vacas posiblemente infectadas en formacrénica, los
taquizoitos que son las fases de multiplicacién rapida
del parasito se encuentran en sus tejidos en forma
latente sin provocar alguna respuesta inflamatoriaque
pudiera verse reflejada en el hemograma.

Enlaactualidad noseconocen lacausao los factores
por los cuales en la vaca gestante los taquizoitos se
liberan de sustejidos hacialacirculacion sanguinea, se
dirigenyse multipliquenenformaactivaen laplacenta
y en los fetos provocandoles necrosis e inflamacién en
el SNC, musculos, higado y rifién, principalmente.?*

Al respecto se ha propuesto que probablemente las
vacas infectadas conN.caninum, ademaés estén infecta-
das por otros virus como el de diarrea viral bovina o
tuvieran alguna micotoxicosis que pudieran provocar
inmunodepresién, y de esta manera contribuir a la
multiplicacion activade lostaquizoitosen laplacentay
los fetos provocandose el aborto.*?** Se concluye que,
aparentemente, en animales no gestantesy positivosa
anticuerpos anti-N. caninum que estan infectados o por
lo menos han tenido algun contacto con el agente, no
hay cambios en los valores hematolégicos principal-
mente en los leucocitos. Sin embargo, cabe la posibili-
dad de que los valores hematolégicos de vacas infecta-
das si se vean alterados en las vacas gestantes sobre
todoal momento de lamultiplicacién de los taquizoitos
enlaplacentay losfetos, hip6tesis que podriaestudiar-
se en trabajos posteriores.
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