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Abstract

Infectious pustular vulvovaginitis and balanoposthitis in goats is caused by caprine herpesvirus 1 (CpHV-1), from the Her-
pesviridae family Alphaherpesvirinae subfamily, sometimes produces abortion, neonatal enteritis and respiratory disease in
adult goats. In a herd of 244 dairy and meat goats, physical examinations were performed in does and bucks, presenting
vulvar and preputial lesions. Necropsies were done in four discarded animals (one male and two females) and one stillborn;
immunohistochemistry (IHC) with bovine herpesvirus 1 (BHV-1) antibodies in prepuce and vulva samples was carried out.
Penis and prepuce exfoliative cytology was carried out in six bucks. Prepuce biopsies were collected for electron microscopy
and viral isolation. Macroscopically, moderate to severe coalescent multifocal pustular and ulcerative vulvovaginitis was ob-
served; and severe coalescent multifocal pustular and ulcerative balanoposthitis. Microscopically, different degrees of inflam-
matory lesions with presence of eosinophilic and amphophilic intranuclear inclusion bodies were present. In electron micros-
copy, the prepuce samples and MBDK cell culture showed several intranuclear viral particles of 150 to 230 nm size. There
was slight epithelial cell positivity in IHC with BHV-1 antibodies in vulva and prepuce histological cuts made at necropsy. In
the viral isolate was observed a cytopathic effect and the presence of viral particles by microscopy electronic suggesting
herpes virus. This is the first documented report suggesting the presence of herpes virus outbreak in caprine herds in Mexico.
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Resumen

La vulvovaginitis y balanopostitis pustular infecciosa en cabras es producida por herpesvirus caprino 1 (CpHV-1), de la
familia Herpesviridae subfamilia Alphaherpesvirinae, que ocasionalmente produce aborto, enteritis neonatal y enfermedad
respiratoria en las cabras adultas. En un rebafio de 244 cabras de genotipo lechero y carnico; se realizaron examenes fisi-
cos de hembras y sementales en los que se observaron lesiones vulvares y prepuciales. Se realiz6 la necropsia de cuatro
animales adultos de desecho (dos hembras y un macho) y un neonato muerto; se realiz6 inmunohistoquimica (IHQ) con an-
ticuerpos de herpesvirus bovino 1 (BHV1) en muestras de prepucio y vulva. Se analizaron las citologias exfoliativas de pene
y prepucio de 6 sementales. Se recolectaron y analizaron biopsias de prepucio para microscopia electronica y aislamiento
viral. Macroscépicamente, en las hembras se observé vulvovaginitis pustular y ulcerativa de moderada a grave multifocal
coalescente, ademas de balanopostitis pustular y ulcerativa grave multifocal coalescente en los machos. Microscopica-
mente, se presentaron lesiones inflamatorias en diferentes grados, con presencia de cuerpos de inclusién intranucleares
eosinofilicos y amfofilicos. En microscopia electrénica, las muestras de prepucio y cultivo celular de MBDK presentaron
numerosas particulas virales intranucleares de un tamarno de 150 a 230 nm. En los cortes histologicos de prepucio y vulva
de las necropsias se detect6 una ligera positividad en las células epiteliales con anticuerpos BHV-1. En el aislamiento viral
se observé efecto citopatico, y la presencia de particulas virales mediante microscopia electrénica sugerentes a herpes
virus. Este es el primer informe documentado que sugiere la presencia de herpes virus en rebafios caprinos de México.
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Introduction

aprine herpesvirus type 1 (CpHV-1) affects goats

of different ages and might be responsible for

important economic losses at farm level. When
immunity and feeding is compromised, CpHV-1 can
be the cause of abortion, embryonic and neonatal
death, as well as respiratory disease, moderate to severe
pustular vulvovaginitis and balanoposthitis, weight loss
and milk yield reduction. It is manifested by enteritis
and systemic disease in newborns.'*

CpHV-1 establishes a latency state after ganglion
neuron infection, which can be reactivated and excret-
ed in stress situations, such as transport, breeding sea-
son and parturition, prolonged glucocorticoid treat-
ment and feed shortage. The main infectious route is
sexual and nasal transmission. >

CpHV-1 belongs to the Herpesviridae family and
the Alphaherpesvirinae subfamily.”® It has a double-
stranded linear DNA, with an icosahedral capsid of
100 to 110 nm in diameter. *!* The first CpHV1 iso-
late was done in California in 1975,' from kid tissues
that have developed severe enteritis. It has been men-
tioned that the disease distribution is worldwide with
variable prevalence in Australia, Canada, United States
of America, New Zealand, and it seems to be predomi-
nant in Europe, mainly in the Mediterranean region.
L0 Tn Mexico there are no known reports on the
presence of the virus causing this disease.

The aim of the present study was to describe the
findings of physical examinations, histology and im-
munology of lesions suggestive of CpHV-1 in a Mexi-
can goat herd.

Case description

The case was detected in a herd of goats (177 dairy
and 67 meat goats), located in the municipality of Te-
quisquiapan, Queretaro, Mexico. Goats are managed
in an semiextensive system, with housing condition
and rotational grazing in mixed grasslands composed
by 90% alfalfa (Medicago sativa), 10% rye grass (Lolium
perenne) and orchard (Dactylis glomerata), supplemen-
ted with mineral salts ad lbitum and balanced feed in
critical phases (weaning-growth, lactation). The herd
has animals which are seropositive to paratuberculosis
and caprine arthritis encephalitis.

Physical examinations were performed to meat
does (Boer) before being mated in November 2008,
observing vulvar ulcerative and pustuler lesions from
mild to severe in 17 goats. Disinfection of the affected
area was done and aerosol antibiotic (furazolidone)
was applied as immediate curative strategy, since the
origin of the lesions was unknown. Afterwards, in a sec-
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Introduccion

1 Herpesvirus caprino tipo 1 (CpHV-1) afecta

a cabras de diferentes edades y puede ser

responsable de pérdidas econdémicas impor-
tantes para la granja. En animales adultos, cuya
inmunidad y alimentacién estdi comprometida,
el CpHV-1 puede ser causa de abortos, muerte
embrionaria y muerte neonatal, al igual que de
enfermedad respiratoria, vulvovaginitis y balanopostitis
pustular de moderada a grave. Ademas, puede inducir
la pérdida de peso y disminucién de la produccién
lactea. En neonatos se manifiesta con enteritis y
enfermedad sistémica.*

El CpHV-1 establece un estado de latencia después
de la infeccién en neuronas ganglionares, el cual pue-
de ser reactivado y excretado después de situaciones
de estrés, como el transporte, época de empadre y
pariciones, tratamiento prolongado con glucocorti-
coides y carencias nutrimentales. La principal via de
infeccién ocurre por transmision sexual y nasal.>®

El CpHV-1 pertenece a la familia Herpesviridae y
a la subfamilia Alphaherpesvirinae.”® Posee un ADN
lineal de doble banda, con una capside icosahédrica
de 100 a 110 nm de didmetro.”'* El primer aislamiento
del CpHVI se realiz6 en 1975 en California,' a partir
de tejidos de cabritos recién nacidos que habian de-
sarrollado una enteritis severa. Se ha sugerido que la
distribucion de la enfermedad es mundial con preva-
lencias variables en Australia, Canada, Estados Unidos,
Nueva Zelanda y parece predominante en Europa, es-
pecialmente en la cuenca mediterranea."'*!! En Méxi-
co no se conocen informes sobre la presencia del virus
causante de este padecimiento.

El objetivo del presente estudio es describir los ha-
llazgos de la revision fisica, histolégica e inmunologica
de lesiones que sugieren la presencia de CpHV1 en un
rebano de México.

Descripcion del caso

El caso se detecté en un rebano caprino (177 cabras
de genotipo lechero, 67 cabras de genotipo carnico)
ubicado en el municipio de Tequisquiapan, Queréta-
ro. Las cabras se encuentran en un modelo de pro-
duccién semiextensivo, con estabulacion y pastoreo
rotacional en praderas mixtas compuestas por 90% de
alfalfa (Medicago sativa), 10% de rye grass (Lolium pe-
renne) y orchard (Dactylis glomerata),, se complementan
con sales minerales ad libitum y alimento balanceado
en fases criticas (crecimiento-desarrollo, lactacion). El
rebano presenta animales seropositivos a paratubercu-
losis y artritis encefalitis caprina.

Se realizaron exdmenes fisicos de hembras de ge-



ond examination in December of 2008, 18 goats were
observed with similar lesions, nine were recurrent
and the rest were new cases. Of the goats that showed
lesions in the first exam, three did not show macro-
scopic lesions and five animals were not in the herd
anymore. In February 2009, a third physical examina-
tion was performed in all the meat females (67 adult
animals), from which 17 goats showed mild to severe
lesions, five of them with visible regeneration. In this
last examination, four recurrent cases were observed
since November and one with a visible regeneration;
13 were new cases. Furthermore, six bucks were physi-
cally examined (two Toggenbourg, two French Alpine,
one Saanen and one Boer), observing mild to severe
preputial pustular and ulcerative lesions, a similar
treatment as the females was administered and a local
daily washing was done. The lesions observed in vulva
and prepuces were classified according to their sever-
ity degree, where degree 1 is mild, 2 moderate and 3
severe (Figure 1 and 2).

During the mating period (November-December,
2008) 39 crossbred Boer does, with previous vulvar le-
sions, were naturally mated using a male or artificially
using frozen semen. During December, 11 goats re-
peated estrous behavior. In February 2009, pregnancy
diagnosis was carried out and 14 goats resulted posi-
tive. During April and May 2009, 12 goats that had
shown vulvar lesions gave birth.

Exfoliative cytology was done to the penis and pre-
puce of six males that showed preputial lesions after
the mating period; samples were stained with quick
stain.*

Four necropsies were performed to two adult fe-
males and one adult male in January and to one still-
born in June of 2009. Adult animals were culled from
the farm due to low production, and euthanized with a
captive bolt stunning gun and bled in at the necropsy
room.

Since this entity has not been reported in Mexico,
immunohistochemistry with bovine herpesvirus anti-
bodies in histological cuts of penis and vulva of three
adult goat necropsies was carried out. The streptavi-
din-biotin complex (ABC) was used to demonstrate
the viral presence using a commercial primary anti-
body against bovine herpesvirus 1 (BHV-1),* in a 1:200
dilution. It is important to mention that there are no
commercial antibodies anti CpHV-1, so it was decided
to use the mentioned antibody because of the genetic
and antigenic similarity between caprine and bovine
herpes virus.'?

A biopsy of prepuce with pustular and ulcerative
lesions was done, the sample was immediately fixed at
2.5% glutaraldehyde, it was rinsed with cacodylate buf-
fer at a 7.2 pH, 0.1M, and then it was post-fixed with
osmium tetroxide at 1%, dehydrated with acetone and

notipo carnico (Boer) antes del empadre en noviem-
bre de 2008, en los que se observaron lesiones vulvares
pustulares y ulcerativas de ligeras a graves en 17 cabras.
Se procedi6 a desinfectar el drea afectada y se aplico
antibiotico en aerosol (Furazolidona) como medida
curativa inmediata, ya que se ignoraba la causa de las
lesiones. Posteriormente, en una segunda revision en
diciembre del 2008 se observaron 18 cabras con lesio-
nes similares, nueve fueron reincidentes y el resto eran
casos nuevos. De las cabras que presentaron lesiones
en la primera revision, tres no mostraron lesiones ma-
croscopicas y cinco animales habian salido del reba-
no. En febrero del 2009 se realiz6 una tercera revision
fisica de toda la poblacién de hembras cdrnicas (67
animales adultos), de los cuales 17 cabras presentaron
lesiones de leves a moderadas, cinco con regeneracion
visible. En esta ultima revision se presentaron cuatro
casos reincidentes desde noviembre y uno con rege-
neracion visible, 13 fueron casos nuevos. Ademas se
realizaron examenes fisicos de seis sementales (dos
Toggenbourg, dos Alpino Francés, un Saanen y un
Boer) y se apreciaron lesiones prepuciales pustulares y
ulcerativas de ligeras a graves, se aplico un tratamiento
similar al de las hembras y se realizaron lavados locales
diarios. Las lesiones observadas en vulva y prepucio se
clasificaron de acuerdo a su grado, en el cual el grado
1 es ligero, grado 2 moderado y grado 3 grave (Figura
ly2).

Durante el periodo de empadre (noviembre-di-
ciembre, 2008) se le dio servicio a 39 cabras cruzas
de Boer que presentaron lesiones vulvares en algun
momento, mediante monta natural con sementales le-
cheros e inseminacion artificial utilizando semen con-
gelado de Boer. En el mes de diciembre volvieron a
entrar en calor 11 cabras. En febrero de 2009 se realizé
diagnéstico de gestacion y 14 cabras resultaron posi-
tivas. En abril y mayo parieron 12 cabras que habian
presentado lesiones vulvares.

Se realizaron citologias exfoliativas de pene y pre-
pucio de los seis sementales del rebano que presen-
taron lesiones prepuciales posteriores al empadre, las
muestras fueron tenidas con tincién rapida.*

Se realizaron cuatro necropsias a dos hembras adul-
tas y un macho adulto en el mes de enero y un neonato
muerto en junio de 2009. Los animales adultos fueron
eliminados de la granja por baja produccion, y sacrifi-
cados con pistola de émbolo oculto y desangrado en el
area de necropsias.

Debido a que este virus no ha sido registrado en
México, se realizé la técnica de inmunohistoquimica
contra Herpesvirus Bovino 1 (BHV-1) en cortes histo-
légicos de pene y vulva de las tres necropsias de ani-
males adultos. Para demostrar la presencia viral en los
tejidos afectados, se emple6 el sistema de inmunode-

*Hycel. Cat 548.
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FIGURA 1. Vulvovaginitis pustular y ulcerativa de
ligera a grave multifocal coalescente, sugerente a
CpHV-1 en cabras de genotipo carnico. 1. Grado
leve; 2. Grado moderado; 3. Grado grave.

FIGURE 1. Mild to severe coalescent multifocal
pustular and ulcerative vulvovaginitis suggestive
of CpHV-1 in meat goats. 1. Mild; 2. Moderate; 3.
Severe degree.

FIGURA 2. Balanopostitis pustular y ulcerativa de
ligera a grave, multifocal coalescente, infectados
por herpes virus en sementales caprinos de geno-
tipo lechero. 1. Grado leve; 2. Grado moderado;
3. Grado grave.

FIGURE 2. Mild to severe coalescent multifocal
pustular and ulcerative balanoposthitis infected
by herpes virus in dairy goat. 1 Mild, 2. Moder-
ate, 3. Severe degree.

impregnated in epoxy resin.** Once the fragments
were processed, semi-fine cuts of 0.15 pm were done,
mounted in slides and stained with toluidine blue, and
fine cuts of 60 nm were mounted in copper gratings
and stained with uranyl acetate and lead citrate. Sam-
ples were observed in a transmission electron micro-
scope. ¥

A biopsy of prepuce was obtained for viral isolation
in cellular culture and conserved at -20° C until it was
processed. Once defrosted, the sample was macerated
and a buffered saline solution was added as diluent to
obtain a 10% concentration that later was centrifuged
at 873.43 g/10 min; the obtained supernatant was fil-
tered in 0.45 p membrane and seeded in bacteriologi-
cal mediums (tryptose agar and thioglycolate broth
0.1ml), which were incubated at 37°C for 48 hours to
verify absence of bacterial contamination. From the in-
oculum, 0.5 ml were taken and then added to 25 cm?
bottles that contained MDBK cells in monostratum
and incubated at 37°C for one hour. Afterwards, the
inoculum was removed and minimal essential medium
(MEM) was added, supplemented with 10% fetal bo-
vine serum (FBS). Inoculated (positive control) and
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teccion estreptavidina-biotina (ABC) y anticuerpo pri-
mario contra BHV-1,* en dilucién 1:200. Cabe senalar,
que no existen anticuerpos comerciales anti CpHV-1,
por lo que se decidié emplear el anticuerpo mencio-
nado debido a la cercania genética y antigénica entre
el BHV-1 y el CpHV-1."2

Se realiz6 una biopsia de prepucio con lesiones
pustulares y ulcerativas, la muestra se fijé6 inmediata-
mente con glutaraldehido al 2.5%, se lavé con solu-
cion amortiguada de cacodilato a un pH 7.2, 0.1M.
Posteriormente se fij6 con tetraéxido de osmio al
1%, deshidratada con acetona e impregnada en resi-
na epoxica.** Una vez procesados los fragmentos, se
realizaron cortes semifinos de 0.15 pm, montados en
laminillas y tenidos con azul de toluidina, y cortes finos
de 60 nm de grosor montados en rejillas de cobre y
tenidos con acetato de uranilo y citrato de plomo. Las
muestras se observaron en un microscopio electrénico
de transmision.***

*Goat anti IBR, Cat. 210-70-IBR Lot. V00071, VMRD, Inc.
**Epon 812.
#x%k7eiss EM 900 a 80 kv.



non-inoculated (negative control) cells were incubat-
ed at 37°C in a CO, stove and were daily analyzed in
search of lesions. Five days after inoculation, cells were
lysed by freezing and defrosting to perform a second
pass, this was done centrifuging the previous sample in
order to inoculate it in another monolayer of MBDK
cells. Afterwards, a reinfection was done in MBDK cel-
lular culture which showed a cytopathic effect 48 h lat-
er; 72 h later the monolayer was fixed with 2.5% glutar-
aldehyde for its evaluation in a transmission electron
microscope.*

Cytological findings in prepuce and penis of the
six bucks showed abundant erythrocytes, neutrophils
and macrophages, as well as multiple non-nucleated
and nucleated epithelial cells and abundant bacillary
and coccoid bacteria. Two cases showed some ampho-
philic and eosinophilic intranuclear inclusion bodies
in epithelial cells. The intranuclear inclusion bodies
suggested herpesvirus. The presence of inflammatory
cells was described as part of an acute infectious pro-
cess. The presence of bacteria is due to secondary bac-
teria infections, common in these cases.

At adult animal’s necropsies, the male showed se-
vere multifocal pustular and ulcerative balanoposthi-
tis (Figure 3) and females presented severe multifocal
pustular and ulcerative vulvovaginitis. Some different
degree lesions included epithelial hyperplasia, intra-
cellular edema, ulcers, subepithelial lymphocytic-plas-
macytic infiltrate and presence of big amphophilic in-
tranuclear inclusion bodies with halo mainly in the spi-
nous layer (Figure 4). Additionally, other lesions such
as proliferative enteritis in different degree associated
with paratuberculosis were observed; besides, females
showed severe lymphoproliferative arthritis and bursi-
tis, and severe diffuse glandular fibrosis in mammary
gland.

The neonate was a kid of a Boer goat that showed
vulvar lesions; it was not possible to recover the pla-
centa. Macroscopically, there was abundant froth in
trachea; lungs, skin, spleen, pancreas, and mesenteric
lymph nodes showed moderate to severe edema with
a gelatin aspect. Microscopically, different organs
showed edema, as well as multifocal lymphohistiocytic
hepatitis randomly distributed, moderate diffuse vacu-
olar degeneration with intralesion intranuclear inclu-
sion bodies. Table 1 depicts only the lesions that were
related with CpHV-1.

The IHC of vulva and penis histological cuts of the
affected animals showed slight intranuclear positivity
in epithelial cells, probably due to the use of antibody
against BHV-1.

Several prepuce skin sections were observed by
transmission electron microscopy, these were com-
posed of abundant keratinocytes that showed discon-
tinued intercellular bonds, among them there were

Se obtuvo una biopsia de prepucio para aislamien-
to viral en cultivo celular que se conservé a —20° C has-
ta su procesamiento. Una vez descongelada, la mues-
tra se macero y se le agrego solucion salina tamponada
como diluyente para lograr una concentracion al 10%,
que posteriormente se centrifugé a 873.43 g/10min;
el sobrenadante obtenido se filtr6 en una membrana
de 0.45 micras y se sembré en medios bacteriol6gicos
(agar triptosa y caldo tioglicolato 0.1 ml) que se incu-
baron a 37°C por 48 horas para verificar la ausencia
de contaminacion bacteriana. Se tomaron 0.5 ml del
inoculo para adicionarlo en botellas de 25 cm? que
contenian células MDBK en monoestrato y se incuba-
ron a 37°C por una hora. Después, se retir6 el inoculo
y se le adicion6 medio esencial minimo (MEM) com-
plementado con 10% de suero fetal bovino (SFB).
Las células inoculadas y sin inocular (como testigo
negativo) se incubaron a 37°C en una estufa de CO,
y se observaron diariamente en busca de lesiones. A
los cinco dias de la inoculacion las células se lisaron
por congelaciéon y descongelacion, para realizar un
segundo pase, éste se hizo centrifugando la muestra
anterior para inocularla en otra monocapa de células
MBDK. Posteriormente, se realizo la reinfeccion en
cultivo celular MDBK mostrando efecto citopatico a
las 48 h; a las 72 h se tomd la monocapa y se fijé con
glutaraldehido al 2.5% para su evaluacién en micros-
copia electronica de transmision.*

Los hallazgos citolégicos de pene y prepucio de
los seis sementales fueron comunes con presencia de
abundantes glébulos rojos, neutrofilos y macroéfagos,
asi como multiples células epiteliales nucleadas y anu-
cleadas y abundantes bacterias bacilares y cocoides. En
dos casos se observaron cuerpos de inclusion intranu-
cleares eosinofilicos y amfofilicos en células epiteliales.
Los cuerpos de inclusién intranucleares observados
fueron sugerentes a herpesvirus. La presencia de cé-
lulas inflamatorias fue descrita como parte de un pro-
ceso infeccioso de curso agudo. La presencia de bacte-
rias se explica debido a que las infecciones bacterianas
secundarias son comunes en estos casos.

En la necropsia de los animales adultos, el macho
present6 balanopostitis ulcerativa y pustular grave
multifocal (Figura 3), y en las hembras, vulvovaginitis
pustular y ulcerativa grave multifocal. Algunas lesio-
nes que se presentaron en diferentes grados incluyen
hiperplasia epitelial, edema intracelular, ulceras, in-
filtrado linfoplasmocitico subepitelial y presencia de
cuerpos de inclusién intranucleares amfofilicos gran-
des con halo principalmente en las células del estrato
espinoso (Figura 4). Adicionalmente, se observaron
otras lesiones como enteritis proliferativa en diferen-
tes grados, asociadas con paratuberculosis; ademas, las

*Epon 812.
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FiGuraA 3. Balanopostitis pustular y ulcerativa de ligera a grave,
multifocal coalescente, infectado por herpes virus. Semental Al-
pino Francés.

FIGURE 3. Mild to severe coalescent multifocal pustular and ulcer-
ative balanoposthitis, infected with herpes virus. French Alpine
male.

clear spaces compatible with edema. Other areas
showed nuclei with scarce heterochromatin and ad-
hered to the periphery, and scarce basophilic intranu-
clear inclusion bodies. Ultrastructurally, the cells were
separated by electro lucid spaces occupied by fibrillar
material. Likewise, keratinocytes showed abundant
electrodense tonofilaments and a variable number
of electrodense keratohyalin granules in their cyto-
plasm; mitochondria were slightly tumefacient; there
were numerous intracytoplasmic vacuoles, in which
different electrodense viral particles were found. The
nucleus was displayed towards the periphery by great
size vacuoles containing a fibrillar electrolucid mate-
rial; numerous viral capsides were identified in the
nucleus with an electrodense cover measuring 26 to
50 nm in diameter; likewise, the virion measures were
established as 150 to 230 nm in diameter. Most of the
nuclei were extended and with round borders, some
presented irregular nuclear membrane (nuclear con-
traction). The heterochromatin (electrodense areas)
was found adhered to the internal nuclear lamina,
while in some nuclei, the euchromatin occupied most
of the area toward the center. Ocasionally, within the
perinuclear cistern, some structures were compatible
with the virus, showing slightly electrodense center,
surrounded by an electrolucid zone and wrapped by
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FIGURA 4. Cuerpos de inclusion intranucleares en vagina (flechas)
por infeccion con herpes virus. H.E. 40X.

FIGURE 4. Intranuclear inclusion bodies in the vagina (arrows), in-
fected with herpes virus. H.E. 40X.

hembras presentaron artritis y bursitis linfoproliferati-
va grave y fibrosis glandular grave difusa en glandula
mamaria.

El neonato fue cria de una hembra Boer con lesio-
nes vulvares asociadas con la entidad, no fue posible
recuperar la placenta. Macroscépicamente se observo
abundante espuma en trdquea, pulmones, piel, bazo,
pancreas y linfonodos mesentéricos mostraron edema
de moderado a grave con aspecto gelatinoso. Micros-
copicamente se observé edema en diferentes 6rganos,
asi como hepatitis linfohistiocitica multifocal con dis-
tribucién al azar, degeneracion vacuolar moderada
difusa con cuerpos de inclusién intranucleares intra-
lesionales. En el Cuadro 1 se refieren uinicamente las
lesiones observadas sugerentes a CpHV-1.

La inmunohistoquimica de los cortes histol6égicos
de pene y vulva de los animales afectados mostraron te-
nue positividad intranuclear en las células epiteliales,
probablemente debido al uso del anticuerpo contra
BHV-1.

En microscopia electrénica de transmision se revi-
saron varias secciones de piel de prepucio, compuesto
por abundantes queratinocitos, que exhibieron unio-
nes intercelulares discontinuas, entre las cuales se ob-
servaron espacios claros compatibles con edema. En
otras regiones se apreciaron nucleos con heterocro-
matina escasa y adosada a la periferia y escasos cuerpos
de inclusion intranucleares. Ultraestructuralmente,



CUADRO 1

Lesiones macroscopicas y microscopicas en cuatro necropsias de cabras sugerentes a CpHV

Gross and microscopic lesions suggestive of CpHV in four necropsies

No. of case Gross lesions

Microscopic lesions

1) Female, Boer-cross,
5 years

2) Female, Boer-cross,
11 years

Vagina: Moderate multifocal

Prepuce: Severe multifocal

3) Male, French Alpine,

11 years posthitis.

4) Neonate, male,
Boer-cross.

Vulva: Severe multifocal pustu-
lar and ulcerative vulvovaginitis.

pustular and ulcerative vaginitis.

pustular and ulcerative balano-

Larynx: Moderate-diffuse lymphoplasmacytic laryngitis.
Presence of eosinophilic and amphophilic intralesion
intranulear inclusion bodies. Mild multifocal necrosis.

Vagina and Vulva: Severe-diffuse pseudocarcinomatous
acanthosis. Severe-multifocal lymphoplasmacytic in the
submucose with severe glandular hyperplasia. Lympho-
proliferative vulvovaginitis with eosinophilic and am-
phophilic intranuclear inclusion bodies.

Vagina: Multifocal, perivascular, moderate to severe
and multifocal lymphocytic vaginitis.

Prepuce: Orthokeratotic acanthosis with moderate and
multifocal lymphoplasmacytic dermatitis. Moderate
zonal parakeratotic acanthosis with neutrophilic and
lymphocytic infiltrate. Moderate diffuse congestion
and moderate focal ulceration. Eosinophilic and am-
phophilic intralesion intranulear inclusion bodies.

Liver: Multifocal lymphohistiocytic hepatitis randomly
distributed, moderate and diffuse vacuolar degenera-
tion with intralesion intranuclear inclusion bodies.

a fine electrodense membrane. Nucleoli were scarce
and generally absent. Ultrastructural findings such
as: nuclei tendency to present abundant euchromatin
and scarce heterochromatin adhered to the internal
nuclear lamina, as well as presence of numerous deep
identations (nuclear contraction), and numerous in-
tracytoplasmic vesicles, are criteria that suggest a viral
type infection.”® The diagnosis by electron microscopy
was viral particles of herpes virus (Figure 5). After the
second pass, cellular culture showed citophatic effect
(lysis cell) 48 hours after incubation, while the non-
infected cells did not show alterations (Figure 6). Sev-
eral sections of different 72 h infected cultures were
analyzed ultrastructurally, the cytoplasm presented
numerous electrolucid vacuoles of different sizes and
with low fibrilar material and low viral particles with
ecosaedric morphology and sometimes inside of vacu-
oles that measure 130 nm, Vacuoles seemed to emerge
from the plasmatic membrane. Hexagonal and elec-
trodense viral particles were seen in the cell nucleus,
with a diameter of 84 to 125 nm and located between
the nucleolus and heterochromatin; same that is found
adhered to the internal nuclear cover. The diagnosis
was intranuclear and intracytoplasmic viral particles
compatible with the herpes virus (Figure 7).

Up to date, it is not known how the disease was
introduced into the herd since, before the outbreak,

las células estan separadas por espacios electrolicidos
ocupados por material fibrilar. Asimismo, los querati-
nocitos exhibieron abundantes tonofilamentos elec-
trodensos y un numero variable de granulos de quera-
tohialina, también electrodensos en su citoplasma; sus
mitocondrias estuvieron ligeramente tumefactas; se
apreciaron numerosas vacuolas intracitoplasmaticas,
en cuyo interior se encontraron particulas virales de
distinta electrodensidad. El nucleo se observé despla-
zado hacia la periferia por vacuolas de gran tamano
que contenian un material electrolicido fibrilar; en
el nucleo se identificaron numerosas cdpsides virales
con una envoltura electrodensa, las cuales miden de
26 a 50 nm de diametro; asimismo, la medida de los
viriones se establecié entre 150 a 230 nm de diame-
tro. Los nucleos en su mayoria se observaron de forma
alargada y con bordes redondeados, algunos presen-
taron la membrana nuclear irregular (contraccién
nuclear). La heterocromatina (regiones electroden-
sas), se encontré adosada a la lamina nuclear inter-
na, mientras que en algunos nucleos, la eucromatina
ocup6 la mayor parte situandose hacia el centro. En
ocasiones, dentro de la cisterna perinuclear se obser-
varon estructuras compatibles con virus, exhibiendo
un centro ligeramente electrodenso, rodeado por una
zona electrolicida y envueltas por una fina membrana
electrodensa. Los nucléolos fueron escasos y en gene-
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FIGURA 5. Microfotografia electréonica del nicleo de una célula epitelial que muestra cdpsides virales con una envoltura electrodensa, con
diametro de 26-50 nm (*); asimismo, los viriones presentan un diametro de 150 nm aproximadamente (flecha) con morfologia ligeramente
hexagonal. Técnica de contraste general con acetato de uranilo y citrato de plomo. Aumento 20,000X.

FIGURE 5. Electron microphotograph of an epithelial cell nucleus showing viral capsids with an electrodense cover, 26-50 nm in diameter (¥);
virion had a diameter of 150 nm approximately (arrow) with slightly hexagonal morphology. General contrast technique with uranyl acetate

and lead citrate. 20 000 X magnification.

FIGURA 6. Efecto citopdtico observado a las 48 horas en un cultivo de células MDBK inoculado con una suspension viral obtenida de una

biopsia de prepucio. Las flechas indican la lisis celular.

FIGURE 6. Cytopathic effect observed at 48 hours in MDBK cell culture inoculated with a virus suspension derived from a preputial biopsy.

Arrows indicate cell lysis.

several animals from other herds were introduced. Al-
though it is known that CpHV-1 affects fertility, it is
not possible to say that the low fertility of this herd was
consequence of the viral agent involved in the lesions,
since some of the does were artificially inseminated us-
ing frozen semen, which tends to decrease conception
rates.

Vulvovaginitis and balanoposthitis lesions were sim-
ilar to those described by several authors."*® A slight
cross reaction with BHV-1 was observed at immunohis-
tochemistry, which has been referred by different au-
thors. 22141 Although this is no evidence for the pres-
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ral ausentes. Los hallazgos ultraestructurales como la
tendencia de los nucleos a presentar abundante eucro-
matina y escasa heterocromatina adosada a la lamina
nuclear interna, presencia de numerosas identaciones
profundas (contraccién nuclear), y de numerosas ve-
siculas intracitoplasmaticas, son criterios que sugieren
una infeccién de tipo viral.”” El diagnéstico emitido
por microscopia electrénica fue: particulas virales de
herpes virus (Figura 5). Los cultivos celulares del se-
gundo pase mostraron efecto citopatico (lisis celular)
a las 48 horas de incubacién, mientras que las células
no infectadas no mostraron alteraciones (Figura 6).
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F1GURA 7. Microfotografia electrénica de transmisiéon de una cé-
lula MDBK. El citoplasma exhibe estructuras virales de morfologia
icosaédrica de 200 nm de diametro (**), algunas capsides (130 nm
de diametro) se aprecian en la membrana plasmadtica en proceso
de invaginacion (¥); mientras otras se observan en vacuolas (fle-
cha). Técnica de contraste general con acetato de uranilo y citrato
de plomo. Aumento 20,000X.

FIGURE 7. Transmission electron micrograph of transmition of a
MDBK cell. Viral structures of icosahedric morphology with diam-
eter of 200 nm (*¥) in cytoplasm, showing capsids (diameter of
130 nm) and plasmatic membrane in invagination process (*); and
others in vacuoles (arrow). General contrast technique with uranyl
acetate and lead citrate. 20 000 X magnification.

ence of CpHV-1, it suggests that the cells are infected
with some herpes virus. Electron microscopy and viral
isolation helped to describe the virus structure; never-
theless, this must continue to be characterized. Several
studies use histopathology, electron microscopy and
immunohistochemistry as diagnostic tools.®!"1¢ It is
even accepted that the diagnosis of the disease is rarely
done by viral isolation."”

The virus presence in the herd is undesirable,
since it can remain in a subclinical form and might
be reactivated during the breeding season due to hor-
monal changes and stressful situations to which ani-
mals are subjected.!!® The possibility of abortion due
to this cause increased when animals are immunode-
pressed.>!

Nowadays, an efficient treatment for disease control
in goats consists of vaginal administration of the anti-
viral aciclovir;'** however, treatment results expensive
and requires excessive management. Some preventive
treatments are still in experimental phase, as the live
attenuated vaccine based on BHV-1 that li-mits the
natural infection of caprine herpes and seems to give
good protection against respiratory and genital infec-
tion. ' An inactive CpHV-1 vaccine that would only
protect against local infection is being developed.*

Serologic studies indicate that CpHV-1 has a glob-
al distribution and a high prevalence; “*'” however,

Ultraestructuralmente se revisaron varias secciones
del cultivo celular infectado de 72 h, el citoplasma
presenté numerosas vacuolas electrolicidas de di-
versos tamanos y con escaso material fibrilar electro-
denso, donde se apreciaron escasas particulas virales
con morfologia icosaédrica, en ocasiones en vacuolas
y con una medida de 130 nm, mismas que se obser-
varon emergiendo de la membrana plasmatica. En el
ntcleo de las células se apreciaron algunas particulas
virales electrodensas con morfologia semi hexagona-
les, las cuales miden de 84 a 125 nm de diametro, y se
localizan entre el nucléolo y la heterocromatina, mis-
ma que se encuentra adosada a la envoltura nuclear
interna. El diagnoéstico emitido fue de particulas vira-
les intranucleares e intracitoplasmaticas compatibles
con herpes virus (Figura 7).

Hasta el momento se desconoce cé6mo se introdujo
la enfermedad en el rebano, aunque una posibilidad
es el haber entrado al ingresar varios animales de otras
granjas, previo al brote. Aunque se sabe que CpHV-1
afecta la fertilidad, no se puede afirmar que la baja fer-
tilidad de este rebano haya sido provocada por el agen-
te viral involucrado en las lesiones, ya que algunas ca-
bras fueron servidas mediante inseminacion artificial
utilizando semen congelado, lo que tiende a reducir
los indices de concepcion.

Las lesiones observadas de vulvovaginitis y balano-
postitis fueron similares a las descritas por varios auto-
res."™® En inmunohistoquimica se observé una reac-
cion cruzada ligera con BHV-1, lo cual ha sido referido
por diferentes autores.?'*!*15 Si bien no es una eviden-
cia de la presencia del CpHV-1 es muy sugerente a que
las células se encuentran infectadas con algun herpes
virus. La microscopia electrénica y el aislamiento viral
ayudaron en gran manera para describir la estructura
del virus, sin embargo se debe continuar con su iden-
tificacion molecular. Varias investigaciones utilizan
como herramienta diagnéstica a la histopatologia, mi-
croscopia electronica y la inmunohistoquimica.®!'>!%Se
acepta incluso que el diagnéstico de la enfermedad
rara vez se realiza por aislamiento viral.'”

La permanencia de este virus en el rebano es inde-
seable ya que se puede mantener en forma subclinica
y reactivarse naturalmente durante la época de empa-
dre debido a los cambios hormonales y situaciones de
estrés a los que se somete a los animales de manera
ciclica.!® La posibilidad de abortos por esta causa se
incrementa cuando los animales presentan inmunode-
presion. !

En la actualidad, uno de los tratamientos eficaces
para el control de la enfermedad en caprinos consiste
en la administracion vaginal del antiviral aciclovir;'*#
sin embargo, el tratamiento resulta costoso y requiere
de un manejo excesivo. Algunos tratamientos preven-
tivos alin se encuentran en fase experimental, como la
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no studies have been done in Mexico. CpHV-1 has a
strong economic impact in goat herds, as it affects fe-
male fertility and causes abortions at the end of preg-
nancy.>®’ Since it is a latent disease, it is important to
establish control programs.

In this study, according to the presence of intra-
nuclear inclusion bodies, which were eosinophilic and
amphophilic in vulva, penis and prepuce tissues, the
electron microscope diagnosis showing viral particles
and positivity to BHV-1 at IHC, suggest that an herpes
virus is present and causing the observed lesions. It is
necessary to continue the studies in order to identify
the viral species.

Itis important to consider the presence of this virus
in goat herds of Mexico, so a diagnostic test should be
implemented to confirm the presence of the disease in
the country. The test would also be used as differential
diagnosis in reproductive problems with this species.
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