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INCLUSION BODY DISEASE IN A GREAT HORNED OWLrn

L. SILEO, H. C. CARLSON and S. C. CRUMLEY�3

Abstract: The carcass of a great horned owl (Bubo virginianus), which had been
found moribund in southern Ontario, was presented for necropsy. Throughout the
liver and spleen were numerous white foci 1-2 mm in diameter; also noted were

white plaques in the mucosae of the pharyngeal papillae and intestine. Results of

light and electron microscopic studies and experimental transmission to two captive
great horned owls suggested that this was a herpesvirus disease similar and possibly
identical to the owl disease reported by other workers in Wisconsin and Australia.

INTRODUCTION

A disease characterized by intranuclear

inclusion bodies and of probable viral

etiology was reported in a North Ameri-
can owl (Bubo virginianus) in 1932.”
Since that time a similar disease has
been reported from prairie falcons (Falco

mexicanus) and peregrine falcons (F.

peregrinus) in North America as well as
eagle owls (Bubo bubo) in Europe, but
it has not been reported again from

North American owls.1”6 It has been
called inclusion body disease by Mare
and Graham and Hepatosplenitis infec-

liosa strigum by Burtscher and Schu-
macher.2’

CASE HISTORY

On March 22, 1972, a conservation
officer saw a great horned owl collapse
in mid-flight. The officer captured, ex-

amined and released the owl which flew
a short distance and again fell to the
ground. The owl was recaptured and
taken to a park of the Ontario Waterfowl
Research Foundation. The owl died the
next day and was submitted for exami-
nation on March 24th.

MATERIALS AND METHODS

At necropsy, representative portions of
oral mucosae, esophagus, proventriculus,
intestine, liver, spleen, kidney, heart,
lung, brain, thyroid, ovary and tibial
marrow, were fixed in 10% buffered
formalin, sectioned at S � and stained
with hematoxylin and eosin (H & E).
Specimens of liver, spleen and bone mar-
row were fixed in glutaraldehyde and
post-fixed in osmium tetroxide and em-
bedded in epon. Thin sections were cut
on an ultramicrotome and stained with
uranyl acetate and lead citrate for elec-
tron microscopic examination. Sheep
blood agar and MacConkey’s agar plates
were inoculated with liver, spleen, and
intestinal tissue and incubated aerobically
overnight at 37 C. The remaining hepatic
and splenic tissue was stored at -56 C.

Subsequently, two captive great horned
owls were inoculated into the pectoralis
major muscles with 0.5 ml of a super-
natant prepared by grinding 2 g of fro-
zen liver tissue in 3 ml of sterile saline
which was then centrifuged at 1000 rpm
for 10 mm.

Primary cell cultures of duck embryo
fibroblasts (DEF) were inoculated with
the supernatant of a centrifuged suspen-
sion of ground hepatic and splenic tissues
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FIGURE 1. Liver of experimental owl with inclusion body disease. Note intranuclear inclusion

bodies and necrotic hepatocytes in upper left hand quadrant. H and E, approx. X 400.

from one of the experimentally infected
owls. Infected DEF cells showing dis-
tinct to cytopathic effects (CPE) were
scraped from the flask surface and col-
lected along with the medium. The sus-
pension was frozen (-70 C) and thawed
3 times and centrifuged at 5140 x g for
10 mm. The supernatant fluid was then

ultracentrifuged at 78,480 x g for 2 h,
the pellet collected and resuspended in
an equal weight of distilled water and
stained with phosphotungstic acid (PTA),
pH 6.0 on a 1:1 volume basis. It was
then placed on a carbon coated formvar
300 mesh grid for electron microscopic
examination.

RESULTS

The owl was an adult female, weighed
1.34 kg and had fat present in normal fat
depots. Gross pathological examination

revealed 3-4 mm raised, yellow areas on
the base of the pharyngeal papillae; and

1-4 mm raised, yellow plaques with
hemorrhagic borders on the mucosae of
the esophagus, proventriculus, duodenum,
and one cecum. There were ecchymotic
hemorrhages on the thoracic air sacs and
on the pen- and epicardium. The liver
was studded with well-demarcated white

foci 1-3 mm in diameter, some of which
were depressed below and others raised

above the surface. Similar lesions were
present throughout the spleen.

Escheric/zia co/i was the only bacter-
ium isolated from the liver, spleen and
intestine. No significant lesions were
noted in brain, lung, heart, or thyroid.
Light microscopic examination of the
plaques on oral and intestinal mucosae
revealed areas of ulceration associated
with necrosis of deeper submucosal and
muscular tissue. The lesions in parenchy-
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FIGURE 2. Empty capsid, nonenveloped herpesvirus particles (approximately 85 nm) and a
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peripheral mass of chromatin in the nucleus of a hepatocyte of an owl with experimental

inclusion body disease. X 76,250.

matous organs (liver, spleen, and tibial
marrow) consisted of foci of caseous
necrosis. Eosinophilic intranuclear in-
clusion bodies were present in either epi-
thelial or reticubo-endothelial cells around
the periphery of the lesions. Cellular in-
flammatory response to these lesions was
not pronounced.

The firstexperimentally inoculated owl
died 12 days after inoculation; the second
owl was moribund 8 days after inocula-
tion and was killed. Except that the first
experimental owl developed a concomi-
tant systemic mycotic infection, probably
aspergilbosis, necropsy and histological
findings in both of these owls were very
similar to the field case (Figure 1).

Electron microscopic examination of
liver, spleen, and tibial marrow of the
field case revealed numerous intranuc-

lear viral particles. The second experi-
mentally inoculated owl was most suit-
able for electron microscopic study.
Numerous viral particles identical to
those in the field case were found in
hepatocyte nuclei (Figure 2) and in
spleen and tibial marrow. Viral cores,

empty capsids and complete particles
were present in hepatocyte nuclei and in
unidentified nuclei in the spleen and mar-
row. The complete particles were ap-
proximately 85 nm in diameter. Masses
of chromatin were centrally and peri-
pherally located. Budding particles were
numerous and in some cases were clearly

bound by a membrane and were located

in an evagination of the outer layer of
the nuclear membrane (Figure 3). En-
veloped particles were approximately
120-130 nm in diameter.
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FIGURE 3. Enveloped herpesvirus particles (approximately 130 nm) located in an evagination

of the outer nuclear membrane. X 95,000.

A few poorly discernible viral par-
ticles were detected in initial attempts
to demonstrate virus in the supernatant
of homogenate of liver and spleen.
Therefore DEF cell cultures were inocu-
lated and while they were not stained to
demonstrate inclusion bodies they did

demonstrate a distinct CPE. Numerous
viral particles with icosahedral nucleo-
capsid symmetry were recovered from
the cells. The nucleocapsid diameter
ranged from 108-1 15 nm and consisted
of hollow capsomeres approximately 9

nm in diameter. The diameter of the
envelope was 235-255 nm (Figure 4).

DISCUSSION

The presence of typical intranuclear
inclusion bodies in lesions, the morphol-

ogy of the viral particles in electron
micrographs and the presence of identi-

cal lesions and virus particles in both
the field case and experimentally inocu-

lated owls suggests a herpesvirus as the
etiology of the disease. The importance
of secondary bacterial invasion in the

pathogenesis of the lesions was not deter-
mined. The significant necropsy and
microscopic findings were identical to

those reported by Green and Schillinger
from the Wisconsin owl.’ The morphol-
ogy of the virus was very similar to that
reported by Burtscher and Schumacher

for the Austrian eagle-owl virus.’ The

possibility exists that the same herpes-
virus was involved in all three cases. It

is surprising that this disease of owls
went unreported in North America for

the past 38 years.
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FIGURE 4. Negatively stained herpesvirus particle from duck embryo fibroblast culture

inoculated with inclusion body disease agent. X 297,000.
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