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ABSTRACT: Avian pox was diagnosed in two
eastern screech owls (Otus asio) and two
barred owls (Strix varia) living in different
regions of Florida (USA) between November
1994 and October 1995. Avian poxvirus infec-
tion was confirmed by the presence of eosino-
philic intracytoplasmic epidermal inclusions
(Bollinger bodies) on light microscopy of tissue
from all four owls. Additionally, typical poxvirus
particles were demonstrated by electron mi-
croscopy of a lesion from one of the eastern
screech owls. These are the first published case
reports of avian pox in eastern screech owls and
barred owls.

Key words: Otus asio, Strix varia, avian
poxvirus, owlpox virus, screech owls, barred
owls.

Members of the family Poxviridae are
large double-stranded DNA viruses (up to
400 nm) which infect mammals, reptiles,
and birds (Jacobson et al., 1979; Mohanty
and Dutta, 1981; Gerlach, 1994). Seven-
teen types of Avipoxvirus spp. have been
classified based on isolates from different
bird species (Gerlach, 1984). Most mem-
bers of the Avipoxvirus spp. are species-
specific; however, some have been report-
ed to cross genus, species, or family bar-
riers (Ritchie and Carter, 1995). Sixty spe-
cies of birds in over 20 families, including
members of the order Falconiformes, are
known to be susceptible to avian pox (Gra-
ham and Halliwell, 1986; Ritchie and Car-
ter, 1995). However, there are no reports
in the English literature of similar infec-
tions in any members of the order Strigi-
formes (Graham and Halliwell, 1986; Rit-
chie and Carter, 1995). To our knowledge
only one case report of avian pox, occur-
ring in a long-eared owl (Asio otus), has
been published (Chiocco, 1992). Here we
describe cases of natural avian pox in two
eastern screech owls (Otus asio) and two
barred owls (Strix varia) in Florida (USA).

Case 1, a hand-raised adult, 1185 g
eastern screech owl of unknown sex was
evaluated in November 1994 at the Cen-
tral Florida Zoological Park (28°47'N,
81°17'W) because of a single lesion, 2 to
3 mm diameter, on the proximal inter-
phalangeal joint of digit three on the left
foot. The bird was housed in an outdoor
flight cage for 3.5 yr prior to evaluation.
During this period no other skin lesions
were observed.

An abscess was suspected and the owl
was treated with an oral trimethoprim/sul-
famethoxazole antibiotic combination
(Biocraft Laboratories, Inc., Elmwood
Park, New Jersy, USA) (30 mg/kg) twice a
day for 14 days. On evaluation of the foot
2 wk later, there were multiple raised, 3 to
4 mm diameter, lesions on both feet. The
owl was anesthetized with isoflurane
(Ohmeda Pharmaceutical Products Divi-
sion, Inc., Liberty Corner, New Jersey) in
oxygen and surgical biopsies from three le-
sions were submitted for histological ex-
amination and electron microscopy. The
antibiotic combination was continued
postoperatively for 14 days. All foot lesions
regressed over the next 3 to 4 mo with no
recurrence.

Case 2, an adult, 114 g, eastern screech
owl of unknown sex was presented to the
Veterinary Medical Teaching Hospital
(VMTH) in September 1995 for suspected
pox lesions on both feet and the cere. The
bird had been permanently captive at a re-
habilitation center in Elkton, Florida
(29°46'N, 81°25'W) in an outdoor flight
cage for 1 yr prior to presentation. The owl
had no known past medical problems with
the exception of unilateral blindness asso-
ciated with trauma. On physical examina-
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FIGURE 1.
lids and cere of a barred owl (Strix varia) (Case 3).

Multiple raised pox lesions on the eve-

tion of the owl, there were multiple raised
lesions 2 to 3 mm in diameter associated
with ulceration on both feet and one sim-
ilar lesion on the left naris.

The owl was anesthetized with isoflura-
ne in oxygen. Two lesions on the left foot
were surgically excised and submitted for
histological examination. The owl was ad-
ministered an oral trimethoprim/sulfa-
methoxazole antibiotic combination (30
mg/kg) twice daily for 5 days postopera-
tively. Two wk after admission the owl was
discharged to the rehabilitation center.
The owl had no observable lesions 4 wk
after the initial examination.

Case 3, was a juvenile, 664-g barred owl
of unknown sex presented to the VMTH
on 31 August 1995 because of probable
pox lesions. The owl had been housed at
a rehabilitation center in Silver Springs,
Florida (29°13'N, 82°4'W) since 1 May
1995 when it had been admitted as an or-
phaned fledgling. On 31 July 1995 the re-
ferring veterinarian had noted lesions on
both eyelids, the third eyelids, and feet.
Two other rehabilitated barred owls
housed with this bird had no lesions and
were released to the wild at this time.
Over the next 30 days the owl was treated
with oral enrofloxacin (Mobay Corporation
Animal Health Division, Shawnee, Kansas,

Pox lesions on the foot of a barred owl

FIGURE 2.
(Strix varia) (Case 3).

USA) (15 mg/kg) twice daily and oral itra-
conazole (Janssen Pharmaceutica, Titus-
ville, New Jersey) (10 mg/kg) once a day
to control secondary bacterial infection
and to prevent aspergillosis, respectively.
The referring veterinarian noted regres-
sion of all lesions during this time, but
elected to send the bird to the VMTH for
definitive diagnosis of a pox virus infection.

On physical examination, the owl was
thin with lesions on the cere, partially oc-
cluding both nares, and both evelids (Fig.
1); it also had lesions on the feet (Fig. 2).
The owl was anesthetized with isoflurane
in oxygen and tissue from two lesions on
the left foot and a lesion on the left eyelid
was surgically excised and submitted for
histological examination. The owl was
treated with an oral trimethoprim/sulfa-
methoxazole antibiotic combination (30
mg/kg) twice daily and oral itraconazole (5
mg/kg) for 10 days postoperatively. The
owl was returned to the referring veteri-
narian in early September. On 3 Novem-
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ber 1995 no gross lesions were present and
the owl was released to the wild.

Case 4, in October 1995 an adult, 558-g,
barred owl of unknown sex was admitted
to the VMTH after being hit by a car in
Alachua County, Florida (29°39'N,
82°19'W). On initial physical examination
there were no cutaneous lesions. A com-
minuted fracture of the left tibiotarsus was
diagnosed radiographically and surgically
corrected using a type II external fixator.
The owl was then discharged to a local re-
habilitator with instructions to re-evaluate
in 3 wk.

One wk after discharge the owl was re-
turned to the VMTH with the history of
spontaneous development of growths on
both eyelids. We observed multiple lesions
2 to 3 mm in diameter, consistent with avi-
an pox on both eyelids, the right third eye-
lid, and the medial aspect of the left fourth
digit. The owl was anesthetized with iso-
flurane in oxygen and representative tissue
from lesions on both eyelids was surgically
excised and submitted for histological ex-
amination. The rehabilitator was instruct-
ed to treat the owl with an ophthalmic tri-
ple antibiotic ointment (Smithkline Bee-
cham Animal Health, West Chester, Penn-
sylvania, USA) in both eyes two to three
times a day for 14 days and with an oral
trimethoprim/sulfamethoxazole antibiotic
combination (30 mg/kg) twice daily for 5
days.

Four wk after initial presentation, the
owl was returned to the VMTH for radi-
ographs of the left tibiotarsus. The peri-
ocular lesions were resolving on that date
(3 wk after initial diagnosis) and complete-
ly absent 2 wk later.

Tissues collected from all four owls for
light microscopy were fixed in 10% neutral
buffered formalin, embedded in paraffin,
sectioned at 5 pm, and stained with he-
matoxylin and eosin (H & E). Tissue from
the first owl used for electron microscopy
was diced into 1 mm cubes, fixed in 4%
glutaraldehyde, postfixed in 1% osmium
tetroxide, dehydrated in alcohol, and em-
bedded in Epon (Electron Microscopy
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FIGURE 3.
screech owl (Otus asio). There is prominent epider-
mal hyperplasia. Keratinocytes are enlarged, rounded
and frequentlv contain eosinophilic cvtoplasmic in-
clusion bodies (Bollinger bodies) (arrows). H + E.
Bar = 20 pm (Case 1).

Lesion from the foot of an eastern

Supplies, Fort Washington, Pennsylvania)
(University of Florida, Electron Micros-
copy Core Laboratory, Gainesville, Flori-
da, USA). Thin sections were stained with
uranyl acetate and lead citrate and exam-
ined using a Hitachi H7000 transmission
electron microscope (Hitachi Ltd., Tokyo,
Japan).

In the biopsy samples, keratinocytes
from each owl contained eosinophilic cy-
toplasmic inclusions consistent in appear-
ance with Bollinger bodies (Fig. 3). Vary-
ing degrees of diffuse epidermal hyperpla-
sia and abnormally enlarged and rounded
keratinocytes with pale vacuolated cyto-
plasms were also present. Additionally,
there were moderate superficial dermal in-
filtrates of heterophils that often extended
into the overlying epidermis and several
areas of ulceration with overlying serocel-
lular crusting.

On electron microscopic examination,
tissue from Case 1 had swollen keratino-
cytes. There was marked intercellular ede-
ma of epidermal tissue. Cytoplasmic inclu-
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FIGURE 4.
the foot of an eastern screech owl (Otus asio) showing

Electron micrograph of a lesion from

a swollen keratinocyte containing a large aggregate of

pox virus particles. There is marked intercellular ede-
ma with dissociation of intercellular bridges. Bar = 2
pwm (Case 1).

sions were numerous and consisted of ar-
rays of virions ranging in size from 200 to
290 X 110 to 180 nm (Fig. 4). Virions had
a central electron-dense dumbbell shaped
biconcave core, lateral bodies and an outer
envelope. In some inclusions they were
enmeshed with outer coat tubules. Low
numbers of virions were noted budding
through the plasma membrane.

The clinical, histologic, and electron mi-
croscopic findings of these four owls were
consistent with poxvirus infection as de-
scribed in mammals and other avian spe-
cies (Mohanty and Dutta, 1981; Gerlach,
1994). Grossly, the lesions were represen-
tative of self-limiting cutaneous pox infec-
tion. This presentation was similar to that
reported in other raptor species; no cases
of wet (diphtheritic) pox lesions have been
reported in raptors (Graham and Halli-
well, 1986). The rapid development of pox
lesions on one barred owl (Case 4) follow-
ing a traumatic incident and surgery may
support the theory that pox can remain la-
tent and be activated following a stressful
incident, as suggested by Garner (1989).
However, it is more likely that it repre-

sented a primary infection because latency
of avian poxvirus infection has not been
confirmed in any avian species.

Although these are the first owl poxvirus
case reports in the English literature to
our knowledge, pox infections have been
observed in various owl species in North
America. For example, at the Center for
Birds of Prev in Maitland, Florida, poxvi-
rus infection has been confirmed in east-
ern screech owls and great horned owls
(Bubo virginianus) by the presence of Bol-
linger bodies on light microscopy of tissues
(C. V. Gilliland, pers. comm.).

In past experimental and natural infec-
tions, pox virus was not transmitted to var-
ious owl species (Irons, 1934; Wheeldon
et al.,, 1985). Irons (1934) could not ex-
perimentally infect monkey-faced owls
(Tyto alba) and screech owls with mixtures
of fowl and pigeon poxviruses. During a
poxvirus epornitic, four of the 15 species
of raptors housed at a California rehabili-
tation center developed pox lesions
(Wheeldon et al., 1985). None of the six
owl species (species not reported) present
at the facility became infected. Addition-
ally, an attempt to experimentally infect a
great horned owl with material from an
unidentified bird naturally infected during
the epornitic was unsuccessful.

The four owls we evaluated were
housed in outdoor flight cages for varying
periods prior to developing pox lesions.
Avian poxvirus is resistant to environmen-
tal factors, but is incapable of penetrating
intact epithelium (Ritchie and Carter,
1995). Two common modes of transmis-
sion in birds are traumatic injuries and
mosquito bites. Housing owls in outdoor
flight cages in captivity could increase ex-
posure by both these modes.

The most important questions in re-
gards to avian poxvirus infection in owls
are to determine whether owls represent
a new host species; the geographical
regions in which owlpox occurs; the routes
of transmission; whether high density
housing such as rehabilitation centers in-
creases the incidence of infection; and
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how owlpox virus is related to other avian
poxviruses.
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microscopy technical support and Pamela
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tron micrograph results. Avery Bennett,
Don Forrester, Jack Gaskin, and Elliott Ja-
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manuscript is published as College of Vet-
erinary Medicine, University of Florida,
Journal Series #462.
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