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Abstract

Nopadon Pirarat* Wijit Kiatipattanasakul* Theerawat Tharasanit**
Pattama Ritruechai** Umi Une*** Yasuo Nomura***

THE DETECTION OF EQUINE HERPESVIRUS ANTIGEN IN AN
ABORTED FOAL USING IMMUNOHISTOCHEMISTRY : A CASE
REPORT

Formalin fixed tissues from an aborted foal which had been diagnosed as having Equine
Herpesvirus (EHV) infection, on histopathological criteria, were examined for EHV antigen using
immunohistochemistry. EHV antigen was found in the focal necrotic area of the liver, especially in
hepatocytes and Kupffer cells. Intranuclear and intracytoplasmic, immuno-positive labelings were
also prominent in bronchiolar epithelial cells. The method allowed the visualization of the antigenic
sitedistribution and their subsequent correlation with histopathological changes.
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Introduction

Abortion is an embryonic or foetal loss at
any point between recognizable pregnancy and
parturition. It is an important factor in the overall
problem of reproductive failure. Horses suffer a
higher incidence of foetal loss than other domestic
species, affecting between 5-15% of pregnancies,
especialy inolder mares (Patrick et al., 1991). Many
potentially pathogenic organisms, such as viruses,
bacteria or fungi, can contaminate the uterus during
breeding and foaling. If remnants of these organisms
remain after conception, they can cause endometritis,
placentitis and subsequent abortion. Common viral
causes of abortion are Equine Herpesvirus-1 (EHV-
1), Equine Viral Arteritis (EVA) and occasionally
Equine Herpesvirus-4 (EHV-4).

anensimer auyulug Taal

EHV-1 is an a-herpes virus and important
cause of neonatal death, abortion, respiratory
problems and debilitating neurological diseases
(Sutton et al., 1998). As this infectious agent
spreadsthrough a herd, it can infect pregnant mares
and crossthe placentato infect thefoetus, sometimes
resulting in abortion. Field studies have shown that
95% of EHV-1 abortions occur in the last 4 months
of gestation (Machida et al., 1996). Immunity
stimulated by natural infection or vaccination, is
generally short-lived. Consequently, horses may
suffer from repeated infections resulting in serious
economic loss (Maanen et a., 2000).

The purpose of thisstudy wasto detect equine
herpesvirus in an aborted foal using an immuno-
histochemical method.
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Materials and methods

Histopathology

Formalin-fixed tissues from an aborted foal
born to a 13-year-old mare were submitted to the
Department of Veterinary Pathology, Faculty of
Veterinary Science, Chulalongkorn University. The
history of mare revealed poor conception rate
and no vaccination against EHV-1. The abortion
had occurred in the last 4 months of gestation with
no prior clinical symptoms. The aborted foetus
was slipped with little effort and was followed
immediately after by the placenta. The samplewere
taken, fixed informalin and sliced into 0.5 cm. thick,
serial sections, routinely histopathologically
processed and embedded in paraffin wax. Theblocks
were sectioned 4 um. thick and stained with
hematoxylin and eosin (H&E) for microscopic
examination.

Immunohistochemistry

Four pm formalin-fixed paraffin sections of
liver and lung on 3-aminopropylene-coated slides
were used for immunohistochemistry. Sectionswere
deparafinized, rehydrated by immersion in xylene,
graded alcohols and distilled de-ionized water and
placed in a phosphate buffer saline solution
(PBS). Endogenous peroxidase activity was blocked
using 0.2% hydrogen peroxide at room temperature
for 30 minutes (mins), washing with PBS for 15
mins. and incubating with 10% skimmed milk for
20 mins. in order to block non-specific reactions.
Sections were incubated with polyclonal rabbit
antibody against EHV-1 (HH-1 strain, 1:100 dilution,
courtesy of Dr. K. Tsuchiya) in PBS at 4°C
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overnight. After another rinsein PBS, sectionswere
consecutively incubated with peroxidase conjugated
2" antibody polymer (Nichirei, Japan) at 37C
for 30 mins. The sections were developed to show
a brown colour, in 3-amino-9-benzidine (DAB)
solution, for 1-2 mins. and counter-stained with
Harris hematoxylin. Sections were dehydrated and
observed by microscopy. Tissues of liver and lung
from an EHV-1 negative aborted foetus and
non-immune serum from EHV-1 negative horses
were used as negative controls.

Results

Histopathology

Lung histopathologically revealed interstitial
pneumonia, bronchial and alveolar epithelia cell
necrosi swith homogeneous eosinophilic intranucl ear
inclusion bodies in both the intact and degenerated
bronchial and alveolar epithelia cells(Fig. 1). There
was hyperplasiaof pneumocytestypell, severelung
congestion, interseptal and perivascular oedema,
hyaline membrane formation and fluid-filled alveoli.
The liver showed severe fatty degeneration,
multifocal necrosis (Fig. 2) with homogeneous pale
eosinophilic intranuclear inclusion bodies in the
hepatocytes (Fig. 3) and Kupffer cells.

Immunohistochemistry

Staining revealed strongly positive EHV
antigen in both the nuclei and the cytoplasm of intact
and degenerated bronchial and alveolar epithelial
cells (Fig. 4), the alveolar macrophages as well as
the necrotic debris in the bronchial lumen and
occasionally in endothelial cells. The liver showed
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Figurel. Bronchial, epithelia cell necrosis with
homogeneous eosinophilic, intranuclear inclusion
bodies (arrow head, H& E, bar = 25 um.)
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Figure2. Severevacuolar, fatty degenerationwith
multifocal, coagulative necrosis of liver (H&E,
bar =50 um.)

Figure 3. Focal necrosiswith homogeneous, pale,
eosinophilic, intranuclear inclusion bodies in the
hepatocytes. (arrow head, H& E, bar = 15 um.)

Figure4. EHV antigen positivein both the nuclei

and the cytoplasm of intact and degenerated
bronchial and alveolar epithelial cells (arrow head,
IHC, bar = 50 um.)
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positive EHV antigen in degenerated hepatocytes
located in the necrotic area.

Discussion

Inthisstudy, we had diagnosed EHV abortion
base on typical histopathological changes and IHC
labeling of viral antigen. The polyclonal antibody
used in this study could not distinguish EHV-1from
EHV-4 but the strong positive reaction to EHV
antigen confirmed this aborted foetus was truly
infected. The presence of EHV-1 antigen within
severa cell types such as endothelium, epithelium
and macrophagesindicated its cellular polytropism.
The inflammation associated with the vascular
lesions was mostly comprised of T-lymphocytes
and macrophages. T- lymphocytes may have a
significant cytotoxic effect on EHV-1 infected cells,
contributing to the severity of cytolysis within
the vascular lesion. This cytolytic activity may be
mediated by major histocompatibility complex class
|-restricted CD8* T cells. The small amounts of
EHV-1 antigen in the pulmonary vesselsin this case
might be possibly due to the phase of the infection
when endothelial viral replication was at it's peak
and it's consequent cytopathic effects which had
aready occurred (Del Piero et al., 2000). Vascular
injury associated with platelet aggregation in
thrombosis is known to cause the local release of
vasoactive substances such as serotonin, throm-
boxanes and prostaglandins. Such prostaglandin
release asaresult of uterine viral thrombosisin late
pregnancy may play an important role in EHV-1
abortion (Smith et a., 1996).
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Routine diagnostic methodsto confirm EHV-
1 infection include viral isolation or direct fluo-
rescent antibody tests to detect the viral antigen in
fresh foetal tissues. These techniques sometimes
fail to confirm the presence of EHV-1, evenin cases
where the clinical history, pathologic lesions, and
maternal serum antibodiestitresto EHV-1 are highly
Diagnosis of EHV-1
abortion can be performed on the basis of both

suggestive of infection.

serological and histopathological examinations.
Serological tests are difficult to interpret as almost
every adult horse possesses antibody for EHV-1.
Furthermore, the infection may precede abortion by
several weeks.

Immunohistochemical methodsfor detecting
antigensin formalin-fixed tissues are very useful in
a diagnostic laboratory. The method is rapid,
inexpensive, sensitive and allows visualization of
the sites of antigen distribution allowing correlation
with histopathological changes (Jonsson et ., 1989;
Rimstad and Evensen, 1993). The use of formalin-
fixed tissues simplifies sample submission and
providesan opportunity for conducting retrospective
studies on archival specimens.
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