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SUMMARY

The pathological study of two goats, which died from severe
respiratory illness, revealed lesions suggestive of IBR. The lesions
consisted of congestion of the upper respiratory tract, interstitial
pneumonia, focal degeneration and necrosis in the liver and
kidneys. myocardiosis and congestion of the lymph nodes. Acidophi-
lic intranuclear inclusion bodies were seen in the alveolar and
bronchiolar epithelium and in the hepatic cells. It was concluded
that goats are susceptible to natural infection with IBR-virus,
however, predisposing factors are thought to play a great role
for the animals to react typically. The lesions in the affected
goats were more or less similar to those cattle.

INTRODUCTION

Controversial results have been reported with respect to the susceptibility of goats to
infectious bovine rhinotracheitis virus infection (IBR-virus). MACKERCHER, et al. (1958) found
that goats are susceptible to IBR-virus. An eievation in temperature and mild clinical illness
occurred in animals experimentally exposed to the virus. In contrast, VAN HOUWELLING (1966)
reported that gosts were rot susceptible to infection with IBR virus either by intranasal or
intracerebral inoculation and that infection was not associated with clinical sions or serum
antibodies; however, the virus was recovered from nasal secretions of infected goats.

MOHANTY, et al. (1972) could isolate a viral agent identified as IBR virus from the nasal
swabs of 2 goats with signs of severe respiratory illness and from ocular swabs of one of
these goats thst had severe keratitis with keratoconus.

PIRAK, et al. (1983) found that, in goats experimentally infected with a Belgian strain
of IBR-virus (BHV-1 strain); virus excretion occurred in each animal for 5-13 days. The authors
reported, moreover, that a rise of neutralizing antibodies was observed but no clinical signs
were noted.

No information on the lesions of the natural or experimental IBR-virus infection was
available in the literature, thus, the present study deals with these changes.

This work was suported by Project No. PL-480, Grant No.
FG-tG 216, Principle investigator: Prof. Dr. A. Barakat.
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MATERIAL and METHODS

In February 1987, two from 9 dead goats were submitted to Animal Health Institute,
Dokki. for postmortem examination. The animals came from a flock of 20 goats belonging
to the =nimal station of the Faculty of Agriculture, Al-Azhar University, Cairo. The animal
station includes beside goats, sheep and cattle. Unfortunatally, exact information about the
clinical status of these sheep and cattle were not available.

Specimens from different organs were collected for histopathological examination. paraffin
sections were prepared and stained with haematoxylin and eosin.

RESULTS

Grossly, the gastrointestinal tract was inflammed. The larynx and trachea were severely
congested. The lungs were pneumonic and consolidated. The kidneys were swollen and pale.
The heart muscle showed features of degeneration. The spleen was slightly enlarged and the
various lymph nodes were congested.

Microscopically, changes in the lung consisted of interstitial pneumonia. The alveolar wall
was thickened due to aggregation of mononuclear cells which also obliterated the alveolar
lumina. Desquamated epithelium and cellular debris were found inside the alveoli. The epithelial
linning of many small bronchioles was destroyed and the bronchiolar lumina were filled with
inflammatory cells, mainly mononuclears and neutrophils (Fig. 1). Multinucleated giant cells
were frequently seen in the inflammed areas of the lung parenchyma and also lie free inside
the bronchiolar lumina. These giant cells may show features of active phagocytosis (Fig. 2).Both
i the alveoli and bronchioles, the cellular changes of the lining epithelium consisted of margina-
tion of rnuclear chromatin, swelling of the nucleoli. and occurrence of intranuclear inclusion
bodi=s {Fig. 3 a.b.c). These inclusion bodies wers acidophilic, irregular, and structureless. They
were seen also in desquamated alveolar and bronchiolar epithelium.

Degeneration and coagulative necrosis (peripherolobular) occurred in the liver (Fig. 4).
The portal triads were slightly infiltrated with mononuclear czlls. The sinusoids and central
veins were dilated and engorged with blood. Acidophilic intraruclear inclusion bodies were
seen in the hepatic cells adjacent to the necrotic areas (Fig. 5). Rarely, intranuclear inclusion
bodies were found in Kupffer cells.

The main renal lesions were coagulative necrosis in the cells of the renal tubules especialy
the convoluted ores (Fig. 6). No inclusion bodies could be demonstrated inside the cells of
the renal tubules.

Focal haemorrhages occurred in the heart. Occasionally, the cardiac muscle bundles and
Purkinii= fibers showed degeneration and necrosis. There was deposition of excessive amount
of haemosiderir. in the spleen. In the lymph nodes, depletion of lymphocytic alements was obser-
ved.

DISCUSSION

Pathological investigation of two goats, in the present study, revealed the occurrence
of changes quite similar to IBR infection in cattle. In the latter, animals exposed to infection
with the virus usually show inflammatory and degenerative changes in the upper respiratory
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*ract, coniunctivitis. interstitial pneumonia, catarrhal bronchopneumonia. inflammatory changes
in the digestive tract and ercsions, as well a: focal necrosis in the liver, kidneys, adrenals,
spleer. and lymph rnodes (CRANDELL, et al. 1959 WEBSTER and MANKETLOW, 1959; BAKER,
et al. 1960: KUGHES, et al. 1964 KRUNINGEN srd BARTHOLOMEW, 1964). These lesions were
assaciated with ths orocurrence of =sosinophilic intranuclear inclusion bodies in the upper respira-
tory tract. lurags. live rnevs and brain (BAKFR, et al. 1960; KRUNINGEN and BARTHOLOMEW,
1964: SAITO, et 3l. 1974 BERROIS, et al. 1975 BAYOUMI, 1983; MOLNAR, et al. 1984; OMRAN,
1985;.

Variable results have been found in goats experimentally infected with IBR-virus compared
to naturally affected cases. The clinical picture described in experimentally infected animals
consisted of fever, mild clinical illness (MACKERCHER, et al. 1958), profuse bilateral nasal
and ocular discharges accomparied by fibrinonecrotic ulceration of the nasal septum and hyper-
aemia of the nassl mucosa (SAITO, st al. 1974; BERROIS, et al. 1975), or that no clinical
signs were roted (VAN HOUWELLING, 1966; PIRAK, et al. 1983). In naturally infected goats,
severs kerstitis  with keratoconus and signs of severe  respiratory  illness were reported
(MOHANTY. et al. 1972).

Pathologically, no data was available about the experimentally infected goats. As was
found in the present study, the lesions in the naturally infected cases included congestion of
the uppsr respiratory tract, interstitial pneumonia, degeneration and necrosis in the liver and
kidneys. mvocardiosis and congestion of lvmph rodes. Intranuclear inclusion bodies, characteristic
of the disease in cattle, were seen in the lungs and liver of infected goats.

The wirus of IBR was isolated from both experimentally and naturally infected goats.
It was recovered from the nasal secretion of experimentally infected animals (VAN HOUWELLING,
1986} 5-13 days after infection (PIRAK, et 3l. 1983 In naturally infected cases, a viral agent
identified as IBR virus could be isolsted from the nasal swabs of animals with signs of severe
respiratory illness and from ocular swabs of a goat that had keratitis (MOHANTY, et al. 1972).
No attempt for virsl isolstion was carrisd out in the present study.

Differerices were also reported with respect to antibody response of goats experimentally
irfected with IBR virus and those naturally exposed to it. VAN HOUWELLING (1966) reported
that intranasal or intracerebral inoculstion of ths viurs was not associated with serum antibod-
ies. In contrast, PIRAK, et 3l. (1983) found a rise of neutralizing antibodies in experimentally
infected goats. 5?rG!0qi:-':r!iEj investigation was carried out on Nigerian livestock (1974-1980)
showed thst 11.2% of 501 goats wers positive for IBR (NAWATHE and LAMONDE, 1982). In
Nigeria alsn, survev of IBR virus infection in goats by the International Livestock Center for
Africa in 1984, r=sulted in the detection of antibodies in 26% of 196 samples. However, a
serologicsl investigation was conducted by LAMONTAGNE, et al. (1985) to detect antibodies
agsinst bovine respiratory viruses including IBR-virus in goats. The authors found that there
was no antibodies to IBR/IPV in 1i2 goats tested.

According tn the above-mentioned data, the result of exposure of goats either experimenta-
Ily or naturally te IBR-virus can be summerized as fcllows:

Experimental Natural

Infection Infection
Clinical signs mild or absent severe
Lesions 2 +
Antibody resporise * -
Virus shedding + #*
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It can thus be concluded that, although goats are susceptible to IBR-virus. predisposing
factor (s) may play a major role for the manifestation of different types of reaction.

It is known that the clinical picture, lesions and antibody response depend not only on
the host or its enviroment, but also on the characteristics of the virus strain. The identity
of IBR viurs to the virus of infectious pustular vulvovaginitis (IPV) or coital exanthema as
previously termed has been suggested by GILLESPIE, et al. {1959) and was later confirmed
by many investigators. Experimental infection of goats with IPV showed variable results; how-
ever, typical lesions may be seen (BINDRICH, 1960; MANNINGER, et al. 1962). In cattle, the
application of IPV-virus usually leads to thinotracheitis (GILLESPIE, et al. 1959; MACKERCHER,
et al. 1959 MANKETLOW and HANSEN, 1961; MACKERCHER, 1963; STUDDERT, et al. 1964
a,b).

In an experimental study by PIRAK, et al (1983), virus excretion occurred in each of
7 goats for 5-13 days after intranasal inoculation of a Belgian strain of IBR virus (BHV-1
strain). These authors, however, found no excretion of the virus after two dexamethazone
treatments applied one month and three months after the experimental infection. They conclud-
ed that IBR virus does not seem to remain latent in goats.
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Description of Figures

Fig. (1): Lung showing desquamated epithelium and inflammatory cell infiltration (H & E,
X 400).

Fig. (22 A giant cell in the bronchilar lumen. Notice the presence of inclusion bodies in
the nuclei of the cell (H & E, X 400).

Fig. (3): Lung. Occurrence of acidophilic intranuclear inclusion bodies in the epithelial linning
of a small bronchiole (H &-E, X 400).

Fig. (4): -peripbefﬂlcbu!ar coaqulative coagulative necrosis of the hepatic cells (H&E, X 100).
Fig. (5): Liver. Acidophilic intranuclear inclusion bodies in the hepatic cells (H & E, X 1000).

Fig. (6): Kidney showing necrotic changes of the convoluted renal tubules (H & E, X 100).
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