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Efecto del virus de artritis encefalitis caprina en el aparato
reproductor de machos caprinos

Effect of the caprine arthritis encephalitis virus in the
reproductive system of male goats

Humberto Alejandro Martinez Rodriguez* Hugo Ramirez Alvarez*  Jorge Tértora Pérez**
Alvaro Aguilar Setién***  German Isauro Garrido Farifia®*  Juan Antonio Montaraz Crespo™**

Abstract

The effect of the Caprine Arthritis Encephalitis Virus (CAEV) on the reproductive system of the
male goat was evaluated. Fourteen adult males distributed into 4 groups were studied: I) neg-
ative control (uninfected animals) (n=3); II) animals experimentally infected with an autoch-
thonous CAEV (FES-C.UNAM isolate) (n=3); III) naturally infected animals (n=5); IV) animals
experimentally infected with CAEV reference strain from the American Type Culture Collection
(ATCC) (n=3). Blood and semen samples were collected every 30 days and animals were clini-
cally evaluated (especially for possible external genital alterations) during 10 months. No dif-
ferences in scrotal diameter, seminal motility, seminal pH, color and volume were found among
the four groups. Antibodies against CAEV were detected by ELISA in blood serum and seminal
fluid in animals infected with the autochthonous strain after 7 months, in animals experimen-
tally infected with the reference strain after 3 months and animals naturally infected remained
positive throughout the experiment. By Western Blot, antibodies against proteins p14, p16,
p19, p25, p27, p45, p71, p90 and gp135 thousand kDa were found in seminal fluid and in blood
serum against proteins p16, p19, p25, p27, p71, p90, and gp135 thousand kDa. Animals were
humanely sacrificed 10 months after inoculation. No pathological alterations were found in the
genital organs of animals belonging to groups I and IV. In group II only one animal was found
with a granuloma in the head of the epididymis of the right testis with a yellowish creamy
substance. In group III one animal was found with hydrocele that contained a serous liquid,
another with edema in the head of the right testis and another one with syncytia in seminal
vesicle. Immunohistochemical studies showed CAEV antigens in epithelial cells of the seminal
vesicles, ampulla and bulbourethral glands in groups II, III and IV. By PCR, CAEV was detected
in seminal fluid at the time of sacrifice. No histological alterations were found except in one
animal belonging to group III which presented syncytia in the seminal vesicle. The presence of
antigen in the tissues demonstrates that these may act as disseminators of CAE.

Key words: CAPRINE ARTHRITIS ENCEPHALITIS, MALE REPRODUCTIVE SYSTEM,
SEMEN, SEMINAL INFECTION, IMMUNOHISTOCHEMISTRY.

Resumen

Se evalud el efecto del virus de artritis encefalitis caprina (AEC) en el aparato reproductor
de machos caprinos. Catorce machos se dividieron en 4 grupos de estudio: I) testigos no
infectados (n=3), II) infectados experimentalmente con la cepa FES-C.UNAM (n=3), III) natu-
ralmente infectados (n=5) y IV) infectados experimentalmente con una cepa de referencia
de la coleccion americana de tipos de cultivo (ATCC) (n=3). Cada 30 dias durante todo el
experimento (10 meses), se colectd sangre y semen para evaluar estado general y posibles
alteraciones en sus genitales externos. No se encontraron diferencias entre los grupos en el
diametro escrotal, motilidad seminal, pH seminal, color y volumen del semen. Fueron detec-

Recibido el 26 de abril de 2004 y aceptado el 9 de noviembre de 2004.

*Unidad de Investigacion Multidisciplinaria en Salud Animal, Facultad de Estudios Superiores-Cuautitlan, 54700, Cuautitlan,
Izcalli, Estado de México, México. Correo elecronico: humberr@servidor.unam.mx

**Coordinacién de Investigacién y Estudios de Posgrado, Facultad de Estudios Superiores-Cuautitlan, 54700, Cuautitlan,
Izcalli, Estado de México, México.

***Unidad de Investigacién en Inmunologia, Instituto Mexicano del Seguro Social, Centro Médico Nacional Siglo XXI, Av.
Cuauhtémoc 330, Col. Doctores, 06720, México, D. F.

Vet. Méx., 36 (2) 2005 159



tados anticuerpos contra AEC por ELISA en suero y liqguido seminal, en animales infectados
con la cepa autoctona después de siete meses, los animales infectados experimentales con la
cepa de referencia tres meses después y los animales naturalmente infectados permanecie-
ron positivos durante todo el experimento. En liquido seminal se detectaron por inmunotrans-
ferencia proteinas a p14, p16, p19, p25 p45, p71, p90 y gp135 mil kDa y en suero anticuerpos
contra las proteinas p16, p19, p25, p27, p71, p90 y gp 135 mil kDa. Después de diez meses los
animales fueron sacrificados. A la necropsia no se encontraron alteraciones patoldgicas en los
organos genitales en los grupos I y IV. En el grupo II, solo un animal se encontré con granu-
loma en cabeza de epididimo del testiculo derecho con una sustancia cremosa amarillenta. En
el grupo III, un animal fue encontrado con hidrocele vy liquido seroso, otro con edema en la
cabeza del epididimo del testiculo derecho y otro que presentd sincicios en vesicula seminal.
Estudios inmunohistoquimicos evidenciaron antigenos del virus de AEC viral, en células epi-
teliales de vesicula seminal, ampula y glandulas bulbouretrales en los grupos II, III y IV. Por
PCR fue detectado el virus de AEC en liquido seminal al final del experimento. Histoldgica-
mente no se encontraron alteraciones, excepto un animal del grupo III que presenté sincicios
en vesicula seminal. La presencia de antigeno en los tejidos, demuestra que pueden actuar
como diseminador de AEC.

Palabras clave: ARTRITIS ENCEFALITIS CAPRINA, REPRODUCTOR MACHOS, SEMEN,

INFECCION SEMINAL, INMUNOHISTOQUIMICA.

Introduction

aprine arthritis encephalitis (CAE) is pro-
duced by a virus of the retroviridae family in
the lentivirus genera. It produces a persistent
infection characterized by a feverless medical profile
that can produce polyarthritis, mastitis and indura-
tion of the mammary gland in adults, pneumonic
problems and, in lesser frequency, encephalomyelitis
in kids." The serological diagnosis of the disease is
done through blood serum, milk or colostrum; viral
identification is done through DNA of target cells,
monocytes-macrophages, where the agent is located
as a provirus.” Seminal fluid of goats can be used
as a diagnostic sample,” but little is known on the
effect of the virus on the male reproductive system."*
Venereal transmission is not ruled out,*® similar to
what happens in human immunodeficiency,” bovine
immunodeficiency,” Maedi-Visna disease’ and feline
leukemia." The disease was introduced into Mexico
trough imported animals, and there would be a risk
of further dissemination through the use of contami-
nated or imported semen, or through bucks with
which genetic improvement is sought™®'" as well as
through other more frequent forms of transmission
such as colostrums of sick females."* The control
of the disease is based on the reduction of possible
sources of infection because there are no antigens
that can be used to prevent it."*"*
The present study was developed in order to
detect the possible effects of the CAE virus in the
male reproductive system of bucks.
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Introduccion

a artritis encefalitis caprina (AEC) es produ-
cida por un virus de la familia retroviridae del
género lentivirus, produce infecciéon persis-
tente caracterizada por un cuadro afebril que puede
producir poliartritis, mastitis e induracién de la
glandula mamaria en adultos, problemas neuméni-
cos y en forma menos frecuente encefalomielitis en
cabritos.! El diagnostico serolégico de la enfermedad
se realiza a partir de suero sanguineo, leche o calos-
tro; la identificacién viral se realiza a partir del ADN
de las células blanco, monocitos-macréfagos, donde
el agente se localiza en forma de provirus.” Se puede
utilizar el liquido seminal caprino como muestra
para el diagnostico,” pero poco se conoce acerca
del efecto del virus en el aparato reproductor del
macho."* No se descarta la transmisién venérea,>®
como sucede con la inmunodeficiencia humana,’ la
inmunodeficiencia bovina,® el Maedi-Visna’ y la leu-
cemia felina."” La enfermedad se introdujo a México
con animales importados y se correria el riesgo de
diseminarla ain mas mediante el uso de semen
contaminado, importado o sementales con los que
se espera lograr mejorias genéticas™®'' ademds de
otras formas mas frecuentes de transmisién como la
del calostro de hembras enfermas."* El control de la
enfermedad se fundamenta en reducir las posibles
fuentes de infeccién, ya que no existen inmundgenos
que puedan prevenirla.'*"*
El presente trabajo se desarrollé con el fin de
detectar los posibles efectos del virus de AEC en el
aparato reproductor de machos caprinos.



Material and methods
Animals used

A total of 14 bucks ranging from seven to 12 months
of age were used, which were assessed through immu-
nodiffusion, ELISA and immunotransfer as well as
with the polymerase chain reaction (PCR) in order
to know their condition in relation to the CAE virus.
The animals were submitted to clinical assessment of
their general condition, mucosa and palpation of the
scrotal contents (testicles, epididymides, spermatic
cord) before the experiment and every month each
time blood and semen samples were taken. Fecal
parasite studies were carried out and parasites were
removed with ivermectine. The study was completed
with a complete blood count of each of them.

With the results of the tests, the animals were dis-
tributed into four groups: Group I, negative control,
three uninfected animals of undefined breed; Group
II, three Nubian breed animals experimentally
infected with a CAE strain isolated in the labora-
tory of FESC-UNAM, Mexico laboratory; Group III,
five naturally infected animals, three of Toggenburg
breed and two of Alpine breed; and Group 1V, three
undefined breed animals infected with a reference
strain from the American Type Culture Collection
(ATCC VR905).

The animals in groups II and IV were experi-
mentally infected with a 10° syncytia forming units
(SFU)/ml dose via intravenous injection. All animals
in groups I, IT and IV were negative to serological and
PCR tests that were carried out before viral infection.
The animals were kept under observation during the
10 months that the experiment lasted and they were
sacrificed at the eleventh month.

Serological assessment carried out

All animals were assessed through immunodiffu-
sion* and through ELISA using commercially avail-
able tests** in accordance with the manufacturer’s
instructions.

Serum and semen collection

Of each group monthly blood samples were obtained
from the jugular vein with a “vacutainer” collection
system. The blood was later centrifuged in order to
obtain the serum and it was preserved at —20°C until
used. Semen was collected each month with a 1 amp
10-14 V electroejaculator, and scrotal diameter was
measured after the sample was taken. The percent-
age of viability was assessed in the semen (microscope
analysis repeated thrice, observing sperm move-

Material y métodos

Animales utilizados

Se utilizaron 14 machos caprinos con edades de siete
a 12 meses, que fueron evaluados para conocer su
condicién con respecto al virus de AEC, mediante
pruebas de inmunodifusién, ELISA e inmunotrans-
ferencia y con la reaccién en cadena de la polimerasa
(PCR). A los animales se les realiz6 una evaluacién cli-
nica de su condicién general, mucosas y la palpacién
del contenido escrotal (testiculos, epididimos, cordén
espermatico) antes del experimento y mensualmente
cada vez que se tomaron muestras de sangre y semen.
Se les realizaron estudios coproparasitoscopicos y se
desparasitaron con ivermectina. El estudio se com-
pleté con biometria hematica a cada uno de ellos.

Con los resultados de las pruebas, los animales
se distribuyeron en cuatro grupos: Grupo I, testigo
negativo, tres animales de raza indefinida, no infecta-
dos. Grupo 11, tres animales de raza Nubia, infecta-
dos experimentalmente con una cepa de AEC aislada
en el laboratorio de la FESC-UNAM, México. Grupo
I11, cinco animales naturalmente infectados, tres de
raza Toggerburg y dos Alpino. Grupo 1V, tres ani-
males de raza indefinida, infectados con la cepa de
referencia de la American Type Culture Collection
(ATCC VR905).

Los animales de los grupos I1 y IV fueron infecta-
dos experimentalmente con una dosis de 10° unida-
des formadoras de sincitios (UFS) X mililitro, por via
intravenosa. Todos los animales de los grupos I, 11
y IV resultaron negativos en las pruebas serolégicas
y de PCR, realizadas antes de la infeccién viral. Los
animales fueron mantenidos en observacién los diez
meses que duré el experimento y al onceavo mes se
sacrificaron.

Evaluaciones serologicas realizadas

Todos los animales fueron evaluados por inmuno-
difusién* y por ELISA, utilizando pruebas comercia-
les** de acuerdo con el instructivo de los fabricantes.

Obtencion de suero y semen

De cada grupo se colecté mensualmente sangre de la
vena yugular, con la ayuda de sistema “vacutainer”, la
cual fue centrifugada para obtener el suero y conser-
varlo a —20°C hasta su uso. Con un electroeyaculador
con salida de 1 amper y 10-14 V, se tom6 semen de

*Immunodiffusion CAEV/MMYV Veterinary Diagnostic Technol-
ogy. Wheat Ridge, CO, USA.

** Chekit CAEV/MMV. Bommeli, Behring Diagnostic, Bern,
Switzerland.
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ment); pH with reagent strips, volume and color"
were also recorded. It was later centrifuged at 600
g for 20 minutes in order to separate the sperm cell
interphase from the seminal fluid, and this was pre-
served at —70°C for cell culture and immunotransfer
assessment.”

Immunotransfer (Western Blot)

The serum and seminal fluid of the males in the test
were assessed from the first month until the tenth
month of the experiment with an immunotransfer
test, using as viral antigens those obtained from cells
of the synovial membrane of caprine fetus (CSMCF)
infected with the CAE virus isolated in Mexico and
the ATCC reference strain.'” The cells were kept in
Eagle DULBECCO medium with 10% bovine fetus
serum, 1% glucose, 25 mM of Earle salts, 100 IU
per ml of penicillin, 100 ug of streptomycin and
100 ug of nystatin per ml, and incubated in a humid
chamber with 5% COz at 37°C for ten days and 2-3
passes until syncytia were observed. Later they were
harvested and clarified by centrifugation at 1500 g
during 20 min, filtration with 0.45 u diameter pore
membranes, purified in a 20% sucrose gradient and
ultra-centrifuged at 51000 g for 2 hours.

Electrophoresis of the antigenic material was car-
ried out in 12% polyacrilamide gels;'® the proteins
were passively transferred to nitrocellulose paper
and the reaction was later blocked with 3% albumen.
This was incubated with a 100 ul volume of serum
and seminal fluid diluted 1/50 (first antibody) for 2 h
at 37°C. Afterwards a goat anti-IgG-Fc* labelled with
peroxidase (1/1000) was used for 2 h (second anti-
body) and then developed with diaminobenzidin**
and hydrogen peroxide (0.25%), using in parallel the
ATCC virus as a positive control.

Polymerase chain reaction (PCR)

Using a PCR technique the presence of the genome
of the virus was identified from DNA extraction, as
well as viral demonstration in cells of the synovial
membrane infected with seminal fluid and macro-
phages (provirus). This test was carried out in the
samples from all males. The DNA extraction was
carried out in accordance with the protocol of the
commercially available diagnostic test*. The puri-
fied DNA was analyzed with a spectrophotometer
at 260/280 nm absorption, with readings of 1.7-2.1
and 50-100 ng/ul concentrations. Amplification of
the provirus in cellular DNA was carried out with a
diagnostic test** using 20 ul of purified DNA plus 5
ul of each primer, the primers used were those for
a conserved region of the gag gene (forward oligo:

162

cada uno de los animales mensualmente, evaluando
después a la toma de muestra el didmetro escrotal. Se
registré en el semen el porcentaje de viabilidad (anali-
sis microscépico del semen por triplicado, observando
el movimiento de espermatozoides), pH medido con
ayuda de tiras reactivas, volumen y color," para luego
centrifugar a 600 g por 20 minutos y separar la inter-
fase de células espermaticas del liquido seminal, que
se conservé a —=70°C para evaluaciones en cultivo celu-
lar e inmunotransferencia.’

Inmunotransferencia (Western Blot)

El sueroy el liquido seminal de los machos del ensayo
se evaluaron desde el primer mes al décimo del expe-
rimento, mediante la prueba de inmuno-transferen-
cia, utilizando como antigenos virales los obtenidos
de células de membrana sinovial de feto caprino
(CMSFC) infectadas con el virus de AEC aislado en
México y la cepa de ATCC de referencia.'” Las células
se mantuvieron en medio Eagle DULBECCO con 10%
de suero fetal bovino, 1% de glucosa, sales de Earle
25 mM, penicilina 100 UI por ml, 100 ug de estrepto-
micina y 100 ug de nistatina por ml e incubadas con
5% de CO2 en camara htiimeda a 37°C, durante diez
dias, con 2-3 pases hasta la observacién de sincitios.
Posteriormente se coseché y clarificé por centrifuga-
ci6én a 1 500 g durante 20 min, filtrandolo en mem-
branas con poros de 0.45 u de diametro, purificadas
en gradiente de sacarosa al 20% y ultracentrifugada
a 51 000 g por 2 h.

La electroforesis del material antigénico se rea-
liz6 en geles de poliacrilamida al 12%,'" las protei-
nas fueron transferidas a papel de nitrocelulosa en
forma pasiva, para luego bloquearlas con albiimina
al 3%. Se incub6 con un volumen de 100 ul de suero y
liquido seminal diluido 1/50 (primer anticuerpo) por
2 h a 37°C. Posteriormente se usé una anti-IgG-Fc*
de cabra marcada con peroxidasa (1/1 000) por 2 h
(segundo anticuerpo), y se revel6 finalmente con dia-
minobencidina** y perdxido de hidrégeno (0.25%),
utilizando paralelamente el virus de ATCC como tes-
tigo positivo.

Reaccion en cadena de la polimerasa
(PCR)

Utilizando la técnica de PCR se identificé la presen-
cia del genoma del virus, a partir de la extracciéon del
ADN y la demostracién viral en células de membrana
sinovial infectadas con liquido seminal y macréfagos
(provirus). Esta prueba se realizé con las muestras de

* Calbiochem-Novabiochem Corporation, St Louis MO, USA.
*#Sigma Immunochemical Company, St Louis MO, USA.



5°CCAGGGAATCCAATGCTAGTAAAGC 3° from
1355-1379 bp, reverse oligo: 3"CCTGGCCTTAAT-
GCTTGTGCTAACAS” from 1518-1642 bp). These
amplified a 287 base pair fragment with under the
following conditions: cycles, 1) 94°C/3 min; 2) 94°C/1
min; 3) 55°C/1 min; 4) 72°C/2 min; repeating step
tow 34 times; 6) 72°C/5 min; 7) 40C,*** until elec-
trophoresis was carried out by loading 10 ul of DNA
in a 3% agarose gel made with distilled water and 2
ul of ethidium bromide added and run in 1X TAEt
running buffer at 90-92 V for 45 min.

Reproductive tissue samples

All males were sacrificed at seven-day intervals for
a month, with prior desensitization by electrical
shock, in order to carefully collect the samples in
each group. The process was initiated with Group
ITI, the animals that were naturally infected, fol-
lowed by Group II, the animals that were infected
with the strain isolated in Mexico, Group IV, the
animals infected with the ATCC strain, and finally
Group I, the negative control animals. Samples were
taken from the testicles, epididymis (head and tail),
seminal vesicles, bulbourethral glands and seminal
ampulla, which were fixed in Bouin solution for the
histopathology and immunocytochemistry studies.
The tissues were then embedded in paraffin and 4
w thick slices were obtained, one part was used for
immunohistochemistry tests and others were dyed
with hematoxylin and eosin. "

Processing of samples for immunohisto-
chemistry

The tissues that were embedded in paraffin and
cut where mounted on glass slides and the paraf-
fin removed in a hot water bath at 90°C for 15 min,
they were then washed with PBS. Endogenous per-
oxidase was removed by covering the slides with 3%
hydrogen peroxide for one hour in a humid cham-
ber, washed once more with PBS, blocked with 2%
bovine serum albumin, incubated during one hour
in a humid chamber at ambient temperature and
finally washed once more with PBS. Each slide was
covered with 200 ul of 1/50 polyclonal serum posi-
tive to CAE and incubated in a humid chamber for
one hour at ambient temperature. They were later
washed with PBS twice, incubated with a monoclonal
anti-goat antibody labeled with peroxidase* for 60
to 90 min in a humid chamber and then they were
washed again. Five mg of diaminobenzidine chromo-
gen were dissolved in 10 ml of 0.1 M Tris HCI pH
7.6 regulating solution and 0.1 m of 3% H2O2 were
added. This solution was placed on the glass slide and

todos los machos. La extraccién de ADN se llevé a
cabo de acuerdo con el protocolo de la prueba de
diagnéstico comercial*. EI ADN purificado fue ana-
lizado con la ayuda de un espectrémetro a 260/280
nm de absorcién, con lecturas de 1.7-2.1 y con con-
centraciones de 50-100 ng/ul. La amplificacién del
provirus en el ADN celular se realizé con la ayuda de
una prueba diagnéstica,** utilizando 20 ul de ADN
purificado mds 5 ul de cada iniciador, empleando
para tal fin iniciadores de una regién conservada
del gen gag oligo superior 5°"CCAGGGAATCCAAT-
GCTAGTAAAGC 3 (de 1355-1379 pb) y oligo infe-
rior 3’CCTGGCCTTAATG CTTGTGCTAACAS” (1
518 a 1 642 pb), amplificando un fragmento de 287
pares de bases, con las siguientes constantes: ciclos: 1)
94°C/3 min; 2) 94°C/1 min; 3) 55°C/1 min; 4) 72°C/2
min; 5) repeticién del paso 2, 34 veces; 6) 72°C/5
minutos; 7) 40C,*** hasta la realizacién de la electro-
foresis con 90-92 V por 45 min, en agarosa al 3% en
agua destilada con 2 I de bromuro de etidio, conl0 ul
de ADN y utilizando como amortiguador de corrida
TAE 1X.1"

Muestras de tejido reproductor

Todos los machos fueron sacrificados previa desen-
sibilizacién con corriente eléctrica a intervalos de
siete dias, durante un mes, para una toma de mues-
tras mas cuidadosa en cada grupo. Se inici6 con
el grupo lll de animales infectados naturalmente,
seguidos del grupo 1l infectados con la cepa aislada
en México, luego el grupo IV infectados con la cepa
ATCC y finalmente el grupo 1 de testigos negativos.
Se tomaron muestras de testiculo, epididimo (cabeza
y cola), vesiculas seminales, glandulas bulbouretrales
y Aampula seminal, que se fijaron en solucién de Bouin
para los estudios histopatoldgicos e inmunocitoqui-
micos. Luego los tejidos se incluyeron en parafina
y se realizaron cortes de aproximadamente 4 u de
espesor, una parte se empleé en las pruebas de inmu-
nohistoquimica y otros fueron tefiidos con la técnica
de hematoxilina y eosina."

Procesamiento de las muestras para
la inmunohistoquimica

Los tejidos incluidos y cortados en parafina fueron
montados sobre portaobjetos y se desparafinaron en
bano Maria a 90°C durante 15, posteriormente se
lavaron con PBS. Se procedié a eliminar la peroxi-
dasa endogena de las muestras cubriendo los cortes

*Qiagen, Quiamp DNA Blood, Valencia, CA, USA.

**PCR, Supermix, Life Technology, Alameda, CA, USA.
***Thermocycler PCT-100 M]J.research Inc, Watertown, MA,
USA.
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incubated for 7 to 10 min; then washed with distilled
water three to five times. The formation of brown
colored immune complexes was observed, the slides
were then immediately washed with distilled water
for 5 min, and counterdyed with Harris” hematoxylin
for 3 to 60 s. Lastly they were washed with distilled
water for 5 min then dehydrated with 80%, 90%,
96% and 100% ethanol and finally cleared with xylol
two times. As a final step the slides were mounted
with a synthetic resin for their observation.'

Results

The serological studies by immunodiftusion, ELISA
and immunotransfer, as well as by PCR of groups I, II
and IV were negative at the beginning of the experi-
ment. Group III remained positive to the serological
and PCR tests during the whole of the study.

The data found by the assessment of the testicles
and semen did not show significant variations during
the experiment (P > 0.05) between animals nor
between groups. The average of the general testicu-
lar diameter was 28 cm for all groups, the ejaculate
volume was 0.5 ml, the semen had a white creamy
color, motility varied between 80%-90% and the pH
was between 6.8 and 7.0. All of the results of the com-
plete blood count of the animals were within normal
parameters; the fecal parasite analysis after treat-
ment was negative to gastrointestinal nematodes with
counts less than 100 Eimeria spp oocysts.

Serology

Group I with seronegative males remained in this con-
dition for the whole of the study until their sacrifice.
The animals in Group II, infected with the strain iso-
lated in Mexico, seroconverted at seven months post-
inoculation by immunodiffusion and ELISA. Group
ITI, with males naturally infected, remained positive
throughout the study and, Group IV with animals
infected with the ATCC reference strain seroconver-
ted at three months, which was checked by immuno-
diffusion, ELISA and immunotransfer tests.

Inmunotransfer

Serum from all groups, with the exception of the
negative control uninfected group, recognized the
main proteins that are known to be expressed by the
virus."” The protein bands recognized by the serum of
each animal are summarized in Table 1. The serum
of one animal of Group I (uninfected) recognized two
viral proteins of p19 and p25 kDa in weight, the other
two did not recognize any band. The serum of ani-
mals in Group II (inoculated with the FESC Mexican
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con peréxido de hidrégeno al 3% por una hora en
camara himeda, se lavaron nuevamente con PBS,
se bloquearon con albtiimina sérica bovina al 2%, se
incubaron nuevamente una hora en cimara hiimeda
a temperatura ambiente y se lavaron finalmente con
PBS. Cada corte fue cubierto con 200 ul de suero
policlonal positivo a AEC 1/50 y se incub6é en camara
hiimeda durante una hora a temperatura ambiente.
Posteriormente se lavaron con PBS dos veces, para
incubar con un anticuerpo monoclonal anti-anti-
cuerpo de cabra peroxidado* de 60 a 90 min en
camara himeda y se volvieron a lavar. Se disolvie-
ron 5 mg de diamino-bencidina como cromégeno
en 10 ml de solucién reguladora Tris HC1 0.1 M, pH
7.6y se anadié 0.1 ml de H202 al 3%. Esta solucién
se deposit6 sobre los portaobjetos y se incub6 de 7
a 10 min; se lavé con agua destilada de tres a cinco
veces. Se observé la formaciéon del complejo Ag-Ac
de coloracién café, se lavaron inmediatamente los
cortes con agua destilada por 5 min y se realizé una
contratincién con hematoxilina de Harris durante 3
a 60 seg. Finalmente se lavaron con agua destilada
durante 5 min, se deshidrataron con alcohol etilico
de 80%, 90%, 96% y 100%, se aclararon con xilol dos
veces. Como paso final se montaron las laminillas con
resina sintética para su observacién.'

Resultados

Los estudios seroldgicos por inmunodifusién, ELISA
e inmunotransferencia, asi como de PCR, de los
grupos I, IT'y IV resultaron negativos al inicio del
experimento. El grupo III permanecié positivo a las
pruebas serologicas y de PCR durante todo el estu-
dio.

Los datos encontrados en las evaluaciones tes-
ticulares y de semen no demostraron variaciones
significativas durante el experimento (P > 0.05) ni
entre los animales ni entre los grupos, el promedio
general del didmetro testicular fue de 28 cm para
todos los grupos, el volumen del eyaculado fue de 0.5
ml, el semen tenia color blanco cremoso, la motilidad
varié entre 80%-90% y el pH entre 6.8-7.0. Todos los
resultados de la biometria hemdtica en los animales
se ubicaron entre los rangos normales, el estudio
coproparasitoscopico posterior al tratamiento resultd
negativo a nematodos gastroentéricos, con cuentas
menores a 100 ooquistes de Eimeria spp.

Serologia

El grupo I de machos seronegativos permanecié en

*Anti-Goat IgG-Fc Calbiochem Novabiochem Corporation.



strain) recognized viral proteins of p25 and gpl35
kDa in molecular weight. The serum of the animals
in Group III (naturally infected) recognized proteins
of pl6, pl9, p25 and gpl35 kDa. The serum of the
animals of Group IV (inoculated with the ATCC ref-
erence strain) recognized viral proteins of pl6, p25,
P71, p90 and gpl35 kDa. A total of 52 protein bands
were detected with the serum of the animals assessed
(Table 1).

The protein bands of the CAE virus recognized
by the antibodies of the seminal fluid of the infected
animals and controls are indicated in Table 2. The
seminal fluid of one animal in Group I (uninfected)
recognized a band of p19 kDa, the other two did not
recognize any. The seminal fluid of the animals in
Group II recognized five bands (p25, p27, p71, p90
and gpl35 kDa), those of group III recognized seven
bands (pl6, p19, p25, p27, p71, p90 and gpl35) and

esta condiciéon durante todo el tiempo de estudio
hasta su sacrificio. Los animales del grupo II, infec-
tados con la cepa aislada en México, seroconvirtieron
a los siete meses posinoculacién por inmunodifusién
y ELISA. El grupo I1I, formado por machos natural-
mente infectados, permanecié positivo durante todo
el estudio y, finalmente, en el grupo 1V, infectado con
la cepa de referencia de ATCC, los machos serocon-
virtieron a los tres meses, lo que se comprob6 por las
pruebas de inmunodifusién, ELISA e inmunotrans-
ferencia.

Inmunotransferencia

Los sueros de todos los grupos, a excepcién del
grupo testigo no infectado, reconocieron las princi-
pales proteinas que se han descrito expresa el virus."
Las bandas proteinicas reconocidas por el suero de

Cuadro 1

PROTEINAS DEL VIRUS DE LA AEC IDENTIFICADAS POR EL SUERO DE LOS ANIMALES
INFECTADOS Y TESTIGOS EN INMUNOTRANSFERENCIA
PROTEINS OF THE CAE VIRUS IDENTIFIED BY IMMUNOTRANSFER OF SERUM OF
INFECTED AND CONTROL ANIMALS

Total
Groups recognized
Treatment (number) pl6 pl9 p25 p27 p71 p90 pl35 proteins
gag pol env
Negative I(1) - + + - - - - 2
1(2) - - + - - - - 1
1(3) - - + - - - - 1
FESC strain I (4) + + + - + - + 5
1 (5) + + + - + - + 5
11 (6) + + - - - - + 1
Nat. Inf. I (7) - + + - + - + 4
I (8) + - + - - - - )
I (9) + + + - + - + 5
I (10) + + + - + - + 5
I (11) + + + - + - + 5
ATCC strain IV (12) + + + - + + + 6
IV (13) + + + - + + + 6
IV (14) + + + - + - - 4
Total reactivity 10 10 14 0 9 2 9 52

Nat. Inf: naturally infected

Proteins coded by the gag gene: 16, 19, 25.
Proteins coded by the pol gene: 71.
Proteins coded by the env gene: 90, 135.

Vet. Méx., 36 (2) 2005 165



the animals of Group IV recognized six bands (p16,
p 19, p 27, p 71, p 90 and gp 135). Finally, as can
be observed in Table 2, the total number of proteins
detected by the antibodies of the seminal fluid of
reactor animals was 63.

Polymerase chain reaction

The results of the polymerase chain reaction con-
firmed the amplification of a 287 base pair genomic
fragment corresponding to the gag gene of the CAE
virus, which was identified when inoculating semen of
infected animals into cells of the synovial membrane
of caprine fetus.

cada animal se resumen en el Cuadro 1. El suero de
un animal del grupo I (no infectado) reconocié dos
proteinas virales, con peso de pl19y p25 kDa, los otros
dos no reconocieron ninguna banda. El suero de los
animales del grupo II (inoculados con la cepa mexi-
cana FESC) reconocié proteinas virales con un peso
de p25 y gpl35 kDa de peso molecular. El suero de
los animales del grupo III (infectados naturalmente)
reconocio las proteinas de pl6, p19, p25y gp135 kDa.
El suero de los animales del grupo IV (inoculados con
la cepa de referencia ATCC) reconocié proteinas vira-
les de p16, p25, p71, p90 y gpl135 kDa. Detectdndose
un total de 52 bandas proteinicas con el suero de los
animales evaluados (Cuadrol).

Las bandas de proteinas del virus de AEC recono-

Pathology cidas por los anticuerpos del liquido seminal de los
Cuadro 2
PROTEINAS VIRALES IDENTIFICADAS POR ANTICUERPOS DEL LIiQUIDO
SEMINAL CONTRA EL VIRUS DE ARTRITIS ENCEFALITIS CAPRINA POR
INMUNOTRANSFERENCIA
VIRAL PROTEINS IDENTIFIED BY IMMUNOTRANSFER BY ANTIBODIES OF THE
SEMINAL FLUID AGAINST THE CAPRINE ARTHRITIS ENCEPHALITIS VIRUS
Total
Groups recognized
Treatment (number) pl6 pl9 p25 p27 p71 p90 pl35 proteins
gag pol env

Negative (1) - + - - - - - 1
1(2) - - - - - - - 0
1(3) - - - - - - - 0
FESC strain 11 (4) + - + + - - - 3
II (5) + + + + - + + 6
11 (6) S ;
Nat. Inf. 11 (7) + + + + - + + 6
I (8) + + + + + + + 7
I (9) + + + + + + + 7
111 (10) + + + + + + + 7
I (11) + + + + + + + 7
ATCC strain IV (12) + + - + + + + 6
IV (13) + + - + + + - 5
IV (14) + + - + + + - 5
Total reactivity 10 10 8 11 7 9 8 63

Nat. Inf: naturally infected

Proteins coded by the gag gene: 16, 19, 25.
Proteins coded by the pol gene: 71.
Proteins coded by the env gene: 90, 135.
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One of the animals in Group III, naturally infected,
was sacrificed due to locomotion problems because it
could not get up and stayed most of the time laying
down. Suppurating osteomyelitis in long bones was
found as well as in the femur-tibia-patella articulation
of both limbs; in the bacteriological analysis Staphylo-
coccus epidermidis was identified.

In the necropsy there were no apparent patho-
logical changes in the reproductive system of ani-
mals of the uninfected control group and in those
infected with the ATCC strain of the virus. In the
group infected with the FESC-UNAM strain, one
animal had a lesion with an abscessing granuloma-
tous appearance in the head of the right epididymis
that had a creamy yellow content from which Staphy-
lococcus epidermidis was also isolated. One of the ani-
mals of the naturally infected group had hydrocele
with serous content and another one had edema in
the head of the right epididymis.

animales infectados y testigos se indican en el Cuadro
2. El liquido seminal de un animal de grupo I (no
infectados), reconocié una banda de pl19 kDa, los
otros dos no reconocieron ninguna. Elliquido seminal
de los animales del grupo II reconoci6 cinco bandas
(p25, p27, p71, p90 y 135kDa), los del grupo III reco-
nocieron siete bandas (p16, p19, p25, p27, p71, p90 y
gpl135) y los animales del grupo IV reconocieron seis
bandas (p16, p19, p27, p71, p90 y gp135). Finalmente,
como se observa en el Cuadro 2, el total de proteinas
detectadas por los anticuerpos del liquido seminal de
los animales reactores fue de 63.

Reaccion en cadena de la polimerasa

Los resultados de la prueba de reaccién en cadena
de la polimerasa confirmaron la amplificacién de un
fragmento genémico de 287 pares de bases, corres-
pondiente al gen gag del virus de AEC, que fue iden-
tificado al inocular semen de los animales infectados

Cuadro 3

HISTOPATOLOGIA DEL APARATO REPRODUCTOR DE MACHOS CAPRINOS
INFECTADOS CON AEC
HISTOPATHOLOGY OF THE REPRODUCTIVE SYSTEM OF MALE GOATS INFECTED WITH

CAE

Group (1) ) i) w)
Tissue Negative FESC Natural ATCC
(main damage) control strain infection strain
Total

a/b a/b a/b a/b
Testicle 2/3 0/3 1/5 0/3
3
(Alteration of the
germinal epithelium)
Epididymis 0/3 173 1/5 0/3
2
(Degeneration of
epithelium)
Seminal vesicle 3/3 3/3 3/5 3/3
12
(Shedding of epithelium)
Ampulla 2/3 2/3 3/5 0/3
7
(Sequestering of semen)
Bulbourethral glands 3/3 0/3 1/5 2/3
6
(Shedding of ephitelium)
Total 10 6 9 5

a/: number of animals affected with mononuclear or macrophage infiltration

/b: total number of animals in the group
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Histopathology

The histopathological findings in the animals infected
by the CAE virus and in the uninfected controls were
not very consistent, few and, by their characteristics,
difficult to attribute to the virus. Their distribution by
Group is summarized in Table 3 and it can be noted
that even the animals in Group I had lesions.

The testicular alterations consisted in unapparent
peritubular mononuclear infiltration, changes in the
germination epithelium, aberrant mitosis and calcifi-
cation. In one case (Group I) the epididymis showed
an abnormal density of sperm in the tubular lumen
(packaging) with presence of activated macrophages
phagocytizing sperm (Figure la), alteration that sug-
gests the presence of an obstructive situation in the
organ. Furthermore in the epididymis mononuclear
infiltration was occasionally demonstrated and in one
case (Group III) a foreign-body type giant cell was
found associated to an efferent tubule in degenera-
tion (Figure 2b).

In annex glands, lymphocyte infiltration was
found, with the occasional presence of macrophages
and cells in the glandular alveoli (Figure 3b). The
observation of activated macrophages, characterized
by containing sperm nucleus in their cytoplasm, was
constant in association with the unexpected presence
of seminal material accumulated in the alveoli (Fig-
ures 1b and 2a). In two cases (Group III) the presence

en células de membrana sinovial de feto caprino.
Patologia

Uno de los animales del grupo III, naturalmente
infectado, fue sacrificado debido a problemas loco-
motores, ya que no se podia levantar y pasaba la
mayor parte del tiempo postrado; se encontré osteo-
mielitis supurativa en huesos largos y en la articula-
ci6én femorotibiorrotuliana de ambos miembros, en
el analisis bacteriolégico se identific66 Staphylococcus
epidermidis.

En la necropsia de los animales del grupo tes-
tigo, no infectado, y en los infectados con virus de
la cepa ATCC no se presentaron cambios patolégicos
aparentes en el tracto reproductor. En el grupo infec-
tado con la cepa FESC-UNAM, un animal present6
una lesién de aspecto granulomatoso abscedativo en
la cabeza del epididimo derecho, con un contenido
cremoso, amarillento, del que también se aisl6é Sta-
phylococcus epidermidis. Uno de los animales del grupo
naturalmente infectado, presenté hidrocele con con-
tenido de liquido seroso y otro edema en la cabeza
del epididimo derecho.

Histopatologia
Los hallazgos histopatolégicos en los animales infec-

tados por el virus de AEC y los testigos no infectados
fueron poco consistentes, escasos y por sus caracteris-

Cuadro 4
INMUNOHISTOQUIMICA DE ANIMALES POR GRUPO Y ORGANO QUE PRESENTARON
RESPUESTA POSITIVA AL VIRUS DE AEC
IMMUNOHISTOCHEMISTRY OF ANIMALS PER GROUP AND ORGAN THAT HAD A POSITIVE

REACTION TO CAE VIRUS

Negative FESC Natural ATCC

control strain infection strain
I 1I I v
a/b a/b a/b a/b
Testicle 0/3 0/3 0/5 0/3
Epididymis 0/3 0/3 0/5 0/3
Seminal vesicle 0/3 3/3 3/5 3/3
Ampulla 0/3 2/3 3/5 0/3
Bulbourethral glands 0/3 3/3 5/5 3/3

Total 0 8 11 6

a/: number of animals positive to the immunocytochemistry reaction

/b: total number of animals in the group

LILII, and IV: animal groups
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Figura 1. Histopatologia de animales infectados con cepa FES-C.UNAM con virus de AEC
la) Epididimo de macho negativo; empaquetamiento de espermatozoides, presencia de macréfagos en la luz, sugestivo de

situacién obstructiva (140X).

1b) Ampula deferente, animal inoculado con cepa FES.C, espermatozoides empaquetados en los acini con algunos macréfagos

(140X).

Histopathology of animals infected with the FESC-UNAM strain of CAE virus.
la) Epididymis of negative male; sperm packaging, prescence of macrophages in the lumen suggesting an obstructive situation

(140X).

1b) Deferens ampulla, animal inoculated with FESC strain, sperm packaged in the acini with some macrophages (140X).

of foreign-body giant cells were observed, in one, in
the seminal vesicle and in the other, in the ampulla
of the vas deferens, associated to seminal material
retained in the glandular alveoli (Figure 3a). The
glandular structure that most frequently had the
changes described above was the seminal vesicles,
in particular mononuclear infiltrate in the alveoli
lumen in 12 of 14 animals (Table 3). In the bulbo-
urethral glands the presence of mononuclear cells
occurred in acini, but they were also observed in the
lumen of the secreting conducts.

Immunohistochemistry

The monoclonal antibody against the CAE virus
showed the presence of viral antigen, mainly in the
seminal vesicle of infected males, while in the con-
trol uninfected group remained negative. The posi-
tive responses in the seminal vesicle were observed
in three animals (3/5) naturally infected, in the
three (3/3) males infected with the strain isolated
in the country (FESC), as well as in the three (3/3)
infected with the ATCC strain (Table 4). Further-
more a positive response in bulbourethral glands
was observed in three of the five males naturally
infected (3/5) and in three of the ones infected with
the ATCC viral strain (3/3) (Figures 4a, b, ¢, d). The
antigen-antibody reaction was located mainly in the

ticas dificiles de atribuir al efecto del virus. Su dis-
tribucién por grupo se resume en el Cuadro 3 y se
puede notar que aun los animales del grupo I pre-
sentaron lesiones.

Las alteraciones testiculares consistieron en
infiltrados peritubulares poco aparentes de mono-
nucleares, cambios en el epitelio germinal, mitosis
aberrantes y calcificacién. En un caso (grupo I), el
epididimo presenté una densidad anormal de esper-
matozoides en la luz tubular (empaquetamiento), con
presencia de macréfagos activados fagocitando los
espermatozoides (Figura la), alteracién que sugiere
la presencia de alguna situacién obstructiva en el
6rgano. También en epididimo se demostraron oca-
sionalmente infiltrados de mononucleares y en un
caso (grupo III), una célula gigante de tipo cuerpo
extrano asociada a un tabulo eferente en degenera-
cién (Figura 2b).

En glandulas anexas se presentaron infiltrados
linfocitarios, con presencia ocasional de macréfa-
gos y células descamadas en los alvéolos glandulares
(Figura 3b). La observaciéon de macréfagos activa-
dos, caracterizados por contener nicleos de esper-
matozoides en su citoplasma, fue una constante en
asociaciéon a la inesperada presencia de material
seminal acumulado en los alveolos (Figuras 1by 2a).
En dos casos (grupo III) se observaron en uno en
vesicula seminal y en otro en dmpula del deferente,
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Figura 2. Vesicula seminal de machos infectados con cepa FES-C.UNAM y epididimo de machos naturalmente infectados con
virus de AEC.

2a) Vesicula seminal, de macho inoculado con cepa FES-C, con células mononucleares y material seminal en la luz del acini
glandular (140X HE).

2b) Epididimo de un animal naturalmente infectado, Células gigantes de tipo cuerpo extrano, tibulo en degeneracion (140X
HE).

¥

S

Seminal vesicle of males infected with FESC-UNAM strain and epididymis of males infected naturally with CAE virus.

2a) Seminal vesicle of male inoculated with FESC-UNAM strain showing mononuclear cells and seminal material in the lumen
of the glandular acini (140X HE).

2b)Epididymis of a naturally infected animal, foreign body type giant, tubule in degeneration (140X HE).
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Figura 3. Ampula y vesicula seminal de macho naturalmente infectado e inoculado con cepa ATCC de AEC

3a) Ampula deferente de macho naturalmente infectado, con macréfagos células multinucleadas que fagocitan espermatozoi-
des en la luz del acini, (140X).

3b) Vesicula seminal de macho inoculado con cepa ATCC; mononucleares en la luz y células descamadas, con hemorragia.

Henle’s ampulla and seminal vesicle of a CAE naturally infected male and ATCC strain inoculated male.

3a) Henle’s ampulla of a naturally infected male with multinucleated marophages that phagocytize sperm in the lumen of the
acini (140X).

3b) Seminal vesicle of a male inoculated with ATCC strain; mononuclear cells in the lumen and shed cells with hemorrhage

epithelium of these accessory glands. la presencia de células gigantes de cuerpo extrafo
Iscussion asociadas al material seminal retenido en los alveo-
los glandulares (Figura 3a). Las vesiculas seminales

The presence of the viral antigen was demonstrated fueron la estructura glandular que con mayor fre-
in the reproductive system of male goats; neverthe- cuencia present6 los cambios descritos, en particular
less, no parameters such as testicle diameter, seminal el infiltrado de mononucleares en las luces alveolares
volume and sperm viability were affected,” and the 12 de 14 (Cuadro 3). En glandulas bulbouretrales la
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Figura 4. Inmunocitoquimica de ani-
males inoculados con virus de AEC.

a) Negativo, vesicula seminal (140X
HE).

b) Infectado naturalmente, vesicula
seminal (100XHE) mononucleares en
intersticio.

c) Cepa FES-C, Vesicula seminal (140X
HE) mononucleares en la luz del acini.
d) Cepa ATCC, vesicula seminal (140X
HE) respuesta positiva en epitelio del
acini.

Inmunocytochementry of animals
inoculated with CAE virus.

a) Negative, seminal vesicle (140X HE).
b) FESC strain, seminal vesicle (140x
HE).

c) Naturally infected, seminal vesicle
(LOOXHE) mononuclear cells interstitium.
d) ATCC strain, seminal vesicle (140X HE)
positive response in acini epithelium.

animals did not show signs or alterations, in particu-
lar in the reproductive system, that would suggest a
disease during the ten months of the study. Sperm
motility assessed on a slide at 37°C was always above
80%. Nevertheless, sperm morphology was not
directly assessed with specific dyes therefore it was
not checked if the virus affected their morphology.
The absence of lesions or alterations in the repro-
ductive system confirms the risk that infected males
may be used, that even though they are infected they
could maintain good reproductive parameters, not
assessed in this study. These animals could dissemi-
nate the virus to herds free of the disease either by
themselves or through the use of their semen in arti-
ficial insemination, or maintain the disease in the
herds as carriers because viral transmission has been
demonstrated through this way.”®

The animals in Group II, infected with the strain
isolated in Mexico, seroconverted in ELISA until
after seven months, compared to animals in group
IV, that were infected with the ATCC reference
strain, where the antibodies were detected at three
months post-infection. The native strain behaved
biologically different, although both were inocu-
lated in the same way and in the same dosage. The
difference can be attributed to the capacity of the
virus to present frequent variations in its genomic
expression that can have an effect on its virulence
and in the mechanisms of immune response induc-
tion. Changes in the disease pattern have also been
reported as a consequence of different susceptibili-
ties associated to breed; in this manner the Saanen
breed, which was not used in this study, is reported

presencia de mononucleares ocurrié en acinos, pero
también se observaron en la luz de los conductos de
secrecion.

Inmunohistoquimica

El anticuerpo monoclonal contra el virus de la AEC
evidenci6 la presencia de antigeno viral, principal-
mente en lavesicula seminal de los machos infectados,
mientras el grupo testigo no infectado permaneci6
negativo. Las respuestas positivas en vesicula semi-
nal se observaron en tres de los cinco animales (3/5)
infectados naturalmente, en los tres (3/3) machos
infectados con la cepa aislada en el pais (FESC), asi
como en los tres (3/3) infectados con la cepa ATCC
(Cuadro 4). Ademas, se observé respuesta positiva en
glandulas bulbouretrales en tres de los cinco machos
infectados naturalmente (3/5) y en los tres infectados
con la cepa ATCC (3/3). (Figuras 4a, b, c, d). La reac-
ci6én antigeno-anticuerpo se localizé principalmente
en los epitelios de estas glandulas accesorias.

Discusion

Se demostro6 la presencia de antigeno viral en el apa-
rato reproductor de machos caprinos; sin embargo,
no se afectaron los parametros: diametro testicular,
volumen seminal y viabilidad de espermatozoides,*
los animales tampoco presentaron ningin signo o
alteracién, en particular en el aparato reproductor,
que sugiriera alguna enfermedad durante los diez
meses que duré el estudio. La motilidad esperma-
tica evaluada en portaobjetos a 37°C, siempre fue

Vet. Méx., 36 (2) 2005 171



to be the most susceptible one.'”?! If this is the case,
we would have to put forward the possibility of differ-
ent susceptibility between Nubian animals (Group II)
and mixed breed animals in Group IV. The number
of animals used in this experiment does not allow
for conclusions to be drawn in this sense. This virus
can modify its effect on the animal, immunologically
modulating the expression of the cytokines (tumor
necrosis factor alpha and interleukin 6) and there-
fore cause unexpected resistance or susceptibility
effects.”*

Serum antibodies recognized different proteins,
nevertheless, recognition of p 25 predominated in
the majority of the infected animals, and even unin-
fected controls responded to p 19 and p 25, proteins
that are possibly expressed by caprine endogenous
retrovirus that could genetically modify the behav-
ior of the challenging strain and generate variation
in the expression of antigen proteins,24 but this was
not assessed in this study. The demonstration of the
response against at least three viral proteins that
result from the expression of different genes (gag, pol
and env) allows confirmation that the animals reactive
in the immunotransfer test are indeed infected and
thus avoid possible false positives due to cross-reaction
with endogenous retroviral antigens.* The frequent
response to p 19 and p 25 contrasts with other immu-
notransfer studies done on blood serum,* where the
recognition of proteins p 24 and p 14 predominated;
both are the expression of the gag gene.

The identification of antibodies in the serum or
seminal fluid that recognize three or more proteins
coded by different genomic fragments, and as such
correspond to different structural components of
the virus, is an indicator of the fact that the animals
have been infected and are potential disseminators.’
The demonstration of antibodies in the seminal fluid
allows the use of the test to detect male goats that are
potentially capable of transmitting the disease, and
it is especially useful in the case of imported semen
where the males used cannot be assessed directly.

The demonstration of the genomic fragment of
the CAE virus through the polymerase chain reac-
tion confirmed the presence of the virus in the semen
of males infected naturally and experimentally as has
been described.”® Viral elimination through semi-
nal fluid has been pointed out in other infections
by retrovirus such as bovine viral leukaemia, bovine
immunodeficiency and maedi-visna in sheep.”® In
this latter case, it was associated to epididymitis and
leukocytospermia, situation that increases the risk of
dissemination and implies the reconsideration of the
role of the male in the epidemiology and control of
the disease.®

The fact that no clinical pathological changes
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superior al 80%. Sin embargo, la morfologia de los
espermatozoides no fue evaluada directamente con
tinciones especificas, por lo que no se determino si el
virus afectaba su morfologia. La ausencia de lesiones
o alteraciones del aparato reproductor confirma el
riesgo de que se puedan utilizar machos infectados,
que pese a la infeccién pudieran mantener buenos
parametros reproductivos no evaluados en este
estudio. Estos animales podrian diseminar el virus
a rebanos libres por ellos mismos o a través de su
semen utilizado en inseminacién artificial o man-
tener la enfermedad en los rebafios en caricter de
portadores, ya que se ha demostrado la transmision
viral por esta via.>*

Los animales del grupo II, infectados con la
cepa aislada en México, seroconvirtieron en ELISA
hasta los siete meses, comparado con los animales
del grupo IV, que fueron infectados con la cepa de
referencia ATCC, en que los anticuerpos se detecta-
ron a los tres meses posinfeccién. La cepa autéctona
se comporté biolégicamente en forma diferente,
aunque ambas se inocularon por la misma via 'y en
la misma dosis. La diferencia puede atribuirse a la
capacidad del virus de presentar frecuentes variacio-
nes en su expresiéon genémica que pueden repercu-
tir en su virulencia y en los mecanismos de induc-
cién de respuesta inmune. También se han senalado
cambios en los patrones de enfermedad como con-
secuencia de diferente susceptibilidad racial, se ha
indicado como mas susceptible a la raza Saanen que
no fue utilizada en el presente estudio,'”*' de ser éste
el caso habria que postular diferente susceptibilidad
entre animales nubios (grupo II) y los “criollos” del
grupo 1V, el nimero de animales empleados en este
ensayo no permite llegar a conclusiones en este sen-
tido. Este virus también puede modificar su efecto
en el animal, modulando inmunolégicamente la
expresion de citocinas (factor de necrosis tumoral
alfa e interleucina 6) y provocar con ello efectos de
resistencia o susceptibilidad no esperados.****

Los anticuerpos séricos reconocieron diferen-
tes proteinas; sin embargo, predominé el recono-
cimiento de la p25 en la mayoria de los animales
infectados, e incluso testigos no infectados, respon-
dieron a p19 y p25, proteinas posiblemente expresa-
das por retrovirus endégenos caprinos que pueden
modificar genéticamente el comportamiento de la
cepa de desafio y generar variacién en la expresion
de proteinas antigénicas,* pero esto no se evalué en
el presente estudio. La demostracién de respuesta
contra al menos tres proteinas virales que resultan
de la expresion de diferentes genes (gag, pol y env),
permite asegurar que los animales reactores en la
inmunotransferencia estan infectados y evita posi-
bles falsos positivos por reacciones cruzadas con



were found in the reproductive system and semen
that are attributable to the virus suggests that it does
not affect them significantly. The findings in the
necropsy and histopathology in the different groups
demonstrated a greater number of defense cells in
the animals than in the controls, but it should be
emphasized that mononuclear cells and macrophages
were also found in animals not infected by CAE. The
presence of macrophages in the reproductive system,
in particular in the acini lumen of the annex glands,
ampulla, bulbourethral gland and seminal vesicle,
allows the assumption that they would be the vehicle
that explains the viral presence in semen, because
they are the cells that transport the virus in a provi-
rus form.! The migration of infected macrophages
towards the reproductive tissue can be increased in
inflammatory, traumatic or other processes; nev-
ertheless their presence in the lumen of glandular
acini in infected and control animals indicates their
permanent migration towards the seminal material.
In individuals without lesions in the reproductive
system, the secretion of the seminal vesicle repre-
sents 50% to 70% of the ejaculate volume followed by
the secretion of the bulbourethral gland with 20% to
30% and the ampulla with 10% approximately.”’

A study carried out in monkeys infected with the
simian immunodeficiency virus reports an increase
of multinucleated cells in the epididymis of an
infected animal and a moderate increase of mono-
nuclear cells in the seminal vesicle, with degenera-
tion and hyperplasia of the epithelium in another.'
On the other hand, studies carried out with murine
retrovirus report that they can induce a marked epi-
didymitis.” In the present study, infiltration with
mononuclear cells, macrophages and giant cells was
present, mainly in the seminal vesicle of animals
naturally infected. This group had been infected for
a longer period of time since they were selected and
included in the work because they were positive to
CAE; the time they had been infected by the disease
was unknown.

The immunohistochemical findings in the natu-
rally and experimentally infected animals indicated
the presence of the viral antigen, mainly associated
to the epithelium of the bulbourethral gland (11 of
11) and of the seminal vesicle (9 of 11). It has been
pointed out that the CAE virus can replicate in epi-
thelial cells of the mammary gland,* endothelium®
and, recently, in cells of the granular layer, therefore
the epithelium of the annex glands could be used
by the virus in their replication.” The replication of
the leukemia virus in human T cells has been dem-
onstrated in epithelium of the reproductive system.*
Furthermore, azoospermia has been described with
lymphocyte and macrophage infiltration in intersti-

antigenos de retrovirus endogenos.”* La frecuente
respuesta a pl9 y p25 contrasta con otros estudios
de inmunotransferencia en suero sanguineo,” en los
que predomina el reconocimiento a las proteinas p24
y pl4, ambas expresién del gen gag.

El identificar anticuerpos en suero o liquido semi-
nal, que reconocen a tres o mas proteinas codificadas
por diferentes fragmentos genémicos y en consecuen-
cia corresponden a distintos componentes estructu-
rales del virus, es indicador de que los animales han
sido infectados y son potenciales diseminadores.” La
demostracién de anticuerpos en el liquido seminal
permite emplear la prueba para detectar machos
caprinos, potencialmente capaces de transmitir la
enfermedad y resulta en especial util para el caso de
semen importado en que los machos empleados no
pueden ser evaluados de manera directa.

La demostraciéon del fragmento genémico del
virus de AEC por medio de la prueba de reaccién
en cadena de la polimerasa confirmé la presencia
viral en el semen de los machos infectados en forma
natural y experimental como se ha notificado.”® La
eliminacién seminal ha sido sefialada en otras infec-
ciones por retrovirus, como leucemia viral bovina,
inmunodeficiencia bovina y maedi-visna en ovinos.*®
En este ultimo caso se asoci6 con epididimitis y leu-
cocitoespermia, situacién que incrementa el riesgo
de diseminacién e implica reconsiderar al macho en
la epidemiologia y control de la enfermedad.®

El hecho de no haber encontrado cambios clinico-
patologicos en el aparato reproductor y el semen atri-
buibles al virus, sugiere que éste no lo afecta signifi-
cativamente. Los hallazgos en la necropsia e histopa-
tolégicos en los diferentes grupos, demostraron un
mayor nimero de células de defensa en los animales
infectados que en los testigos, pero se debe desta-
car que mononucleares y macréfagos se encontraron
también en los animales no infectados por AEC. La
presencia de macréfagos en el tracto reproductor, en
particular en la luz acinar de las glandulas anexas,
ampula, vesicula seminal y bulbouretral, permite
asumir que serian el vehiculo que explica la presen-
cia viral en el semen, por ser las células que trans-
portan al virus en forma de provirus.' La migracion
de macrofagos infectados al tejido reproductor se
puede incrementar en procesos inflamatorios, trau-
maticos o de otro origen; sin embargo, su presen-
cia en la luz de los acinos glandulares, de animales
infectados y testigos, indica su permanente migra-
cién al material seminal. En individuos sin lesiones
en el aparato reproductor, la secreciéon de vesicula
seminal representa de 50% a 70% del volumen del
eyaculado, seguido de la secrecién de la glandula
bulbouretral con 20%-30% vy el ampula con 10%,
aproximadamente.”’
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tial areas of the testicle in patients infected with the
human immunodeficiency virus, although not in all
of the patients assessed.” These observations sug-
gest that the epithelium of the reproductive system
in infected male goats, especially those of the annex
glands, can serve as multipliers of the CAE virus and
favor dissemination through semen therefore being
able to detect positive reactors in serum or seminal
plasma is a necessary control measure that could
reduce the dissemination of the disease.

The changes observed in the histology of the
reproductive system of goats infected and free of
CAE did not allow the definition of lesions attribut-
able to the virus and, in consequence, their possible
effect on the reproductive system as suggested by
other authors."™

Changes in the parameters assessed of testicular
volume, seminal color, volume and pH, and sperm
motility were not demonstrated between infected
and uninfected animals. The lack of specific signs
or lesions in the reproductive system and the normal
reproductive behavior of the bucks infected with
CAE increase the risk of introduction into herds and
act as disseminators and reservoirs of the disease.
The results show the presence of viral antigen and
the virus itself in the reproductive system of males
infected by CAE, as well as lesions that, even though
they cannot be attributed specifically to the virus,
facilitate the release of infecting material into the
semen.™”

The use of seropositive male goats implies the
risk of disseminating the disease through the semen.
Artificial insemination programs, as well as the use
of imported semen obtained from infected bucks,
can play an important role in the epizootiology of
the disease. In Mexico a direct mount system pre-
dominates; the exchange, loan or sale of bucks could
therefore disseminate the disease from one herd to
the other. Because the male acts as a reservoir of the
disease, and the fact that the buck is usually the most
long-lived animal, allows an increase by several fac-
tors of the risk of dissemination of the disease in free
herds.
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Un estudio realizado en monos infectados con
el virus de la inmunodeficiencia del simio, senala
el incremento de células multinucleadas en el epi-
didimo de un animal infectado y moderado incre-
mento de mononucleares en vesicula seminal, con
degeneraciéon e hiperplasia del epitelio en otro."™
Por otra parte, estudios realizados con retrovirus
murinos informan que pueden inducir una marcada
epididimitis.”® En el presente estudio se presentaron
infiltrados de mononucleares, macréfagos y células
gigantes, principalmente en la vesicula seminal de
los animales naturalmente enfermos. Este grupo
tenfa mas tiempo de infectado, ya que fueron selec-
cionados e incluidos en el trabajo por ser positivos a
AEC, desconociéndose desde cuando estaban afecta-
dos por la enfermedad.

Los hallazgos inmunohistoquimicos en el grupo
de animales natural y experimentalmente infec-
tados, indicaron presencia de antigeno viral, prin-
cipalmente asociado al epitelio de la glandula bul-
bouretral (11 de 11) y al de la vesicula seminal (9 de
11). Se ha sefalado que el virus de la AEC puede
replicarse en células epiteliales de glandula mama-
ria,” endotelios® y recientemente en células de la
granulosa, por lo que estos epitelios de las glandulas
anexas podrian ser utilizados por el virus en su mul-
tiplicacién.” También se ha demostrado la replica-
cion del virus de la leucemia de células T humanas,
en epitelios del aparato reproductor.’* Asimismo, se
ha descrito azoospermia con infiltrado de linfocitos
y macréfagos en intersticios del testiculo, en indivi-
duos infectados con el virus de la inmunodeficiencia
humana, aunque no en todos los individuos eva-
luados.”® Lo observado sugiere que los epitelios del
tracto reproductor de machos caprinos infectados, en
especial los de las glandulas anexas, pueden servir
como multiplicadores del virus de la AEC y propiciar
su diseminacién por el semen, por lo que detectar
reactores positivos séricos o en el plasma seminal es
una medida de control necesaria que podria reducir
la diseminacién de la enfermedad.

Los cambios observados en la histologia del apa-
rato reproductor de los caprinos infectados y libres
de AEC no permitieron definir lesiones atribuibles
al virus y, en consecuencia, su posible efecto sobre
el aparato reproductor, como sugieren otros auto-
res."”*

No se demostraron cambios en los pardmetros
evaluados de volumen testicular, color, volumen y
pH seminal y motilidad espermatica, entre animales
infectados y no infectados. La falta de signos o lesio-
nes especificas en el aparato reproductor y el com-
portamiento reproductivo normal de los sementales
infectados por AEC, incrementa el riesgo de que sean
introducidos a los rebafos y actien como disemina-
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