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Abstract: Natural pox infection occurred in a free-living rough-legged hawk (Btiieo

lagopus) in northeastern North Dakota. Gross, histological and electron micro-
scopic findings were typical of pox infection, and characteristic lesions developed in
red-tailed hawks (Buteo jamaicensis) but not in great horned owls (Bubo s’irgini-

anus) following inoculation with case material. Death of the rough-legged hawk
was attributed to starvation resulting from inability to capture prey and to blood

loss from foot lesions.

INTRODUCTION

Pox infections in birds of prey have
been known for some time,” although
reports of natural infections in specific
raptor species, espectilly under wild con-
ditions, are few. Cooper’ reported pox in-
fections in two captive peregrine falcons
(Fa/co peregrinus) which apparently de-
veloped extensive lesions and were de-
stroyed. A captive saker falcon (Fa/co

cherrug) was reported by Greenwood
and Blakemore’ to have recovered from
pox infection, even though extensive foot
lesions had developed and one talon had
been lost. Halliwell5 described a non-fatal
case of pox in a captive immature red-
tailed hawk, and Moffatt’ reported a na-
turally occurring pox infection in a free-
flying juvenile golden eagle (Aqui/a

chrysaetos) but did not indicate the
outcome.

Most reported cases of pox infections
in free-flying wild birds have been mild
and self-limiting; however, lesions result-
ing in impaired vision may result in
severe mortality from starvation in some
cases.’ This paper reports an additional
hazard of pox infection in a bird of prey.

Case History

A female rough-legged hawk captured
December 2, 1971, by a farmer in Ram-
sey County, North Dakota, was delivered
to the manager of the Sullys Hill Na-
tional Game Preserve, Fort Totten,
North Dakota. The hawk had been ob-
served in the vicinity of the farmstead for
several days and at the time of capture
was weak and unable to fly. A large,
irregular mass involving the left foot
made walking difficult. Although the
hawk fed on muskrat carcasses provided
at the preserve, movement and feeding
activity caused bleeding of the foot, and
the bird was found dead on December 5.

MATERIALS AND METHODS

Case Material

The rough-legged hawk was frozen
after death. Before thawing for necropsy,
sections of cutaneous lesions were col-
lected and maintained in a frozen state
for virological studies while others were
fixed in 10% formalin for histopatho-
logical examination. A sample of frozen
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* Fisher Scientific, Don Mills, Ontario.

skin nodule was prepared by the method
outlined by Cheville,2 negatively stained
with 2% phosphotungistic acid at pH
4.3, and examined with a Philips 200
electron microscope at 60 KV. The for-
maIm fixed tissues were processed rou-
tinely, embedded in paraffin, sectioned
at 6 �sm, and stained with hematoxylin
and eosin for conventional light micro-
scopy.

Transmission Studies

Two red-tailed hawks and two great
horned owls were used for transmission
studies. An area approximately 0.5 cm’
on the scaly area of the distal tarso-
metatarsus of the hawks and on the soft
skin between the digits of the owls was
scarified with the tip of an 18-gauge
hypodermic needle. Approximately 0.2
ml of the virus inoculum prepared’ from
a skin nodule of the rough-legged hawk
was rubbed into the scarified areas.

At 49 days post-inoculation, a nodu’e
which developed at the inoculation site
on one red-tailed hawk was removed by
excision biopsy. One half of the lesion
was fixed in 10% formalin and the other
half was fixed in 5% glutaraldehyde for
4 hours. The formalin fixed material was
processed and stained in the same man-
ner as the case material described above.
The tissue fixed in glutaraldehyde was
washed in sucrose phosphate buffer,
post-fixed in 1% phosphate buffered
osmium tetroxide for 1 hour, dehydrated
through a graded series of acetone solu-
tions, and embedded in Epon 812*.
Ultrathin sections were stained with lead
citrate’ and 2% aqueous uranyl acetate
and then examined with a Philips 200
electron microscope at 60 KV.

RESULTS

Case Material

Gross pathological examination of the
rough-legged hawk revealed an extensive
(8 x 8 x 5 cm), irregular, dark, en-
crusted mass involving the entire left

foot and resulting in sloughing of the
talons from the anterior digits (Figure
I). Three small (0.5- 1.0 cm), raised,

dark, encrusted lesions were present on
the right foot. Similar lesions were also
present on the lower left palpebra, on
the cere, and at the commisures and on
the right lingual surfaces of the beak,
but were not sufficiently extensive to
have interefered with vision or ingestion.
The hawk, which was severely emaciated,
weighed 708 g. The blood appeared pale
and watery, the gallbladder was disten-
ded, and the cloaca was filled with urates.
No pharyngeal or esophageal lesions
were observed.

Histopathological examination of the
skin lesions revealed hyperplasia of the
stratum spinosum of the epidermis, eosi-
nophilic intracytoplasmic inclusion bo-
dies in the hyperplastic cells and para-
keratosis. Areas of necroses and bac-
terial infiltration were present in the
hyperplastic epithelium of the left foot.

Virus particles were observed in the
negatively stained preparation, although
they were not plentiful. The virions were
oval, had an outer coat of filaments that
cniss-crossed the surface and measured
265 ± 19 x 353 ± 10 nm at their widest
parts.

Transmission Studies

Lesions did not develop on the feet
of the two great horned owls, but small
(approximately 5 mm diameter), firm
nodules with ulcerated surfaces were
seen at 46 days at the sites of inocula-
tion in the two red-tailed hawks. The
birds were not observed between the 39th
and 46th days post-inoculation, but le-
sions had not been observed on the 39th
day. The nodules increased slightly in
size over the next 3 days, and an excision
biopsy was performed on one hawk on
the 49th day post-inoculation. The no-
dule on the other bird remained approxi-
mately the same size for another 14 to
21 days, but the surface appeared more
cornified and less ulcerated. This lesion
then regressed and was no longer visible
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FIGURE 1. Feet of rough-legged hawk with pox infection.

by the 98th day post-inoculation. Histo-
logically, the skin lesion on the first red-
tailed hawk was similar to the smaller
lesions in the rough-legged hawk.

Sections of the stratum spinosum only
were examined with the electron micro-
scope. In the cytoplasm of the epithelial
cells of the stratum spinosum, oval ac-
cumulations of virus particles were seen
(Figure 2). These were considered to be
inclusion bodies. The virus particles had
an outer envelope and an oval or dumb-
bel-shaped internal core, and measured
203 ± 10 x 396 ± 19 nm. Electron-
dense granular material was present in
the matrix of the inclusion bodies.

DISCUSSION

The gross, histopathologic and electron
microscopic finding in the rough-legged
hawk, and in the ned-tailed hawks inocu-

lated with lesion material from the
rough-legged hawk, were typical of avian

pox.’ Transmission of the infection be-
tween the two Buteo species (i.e.. rough-
legged hawk and red-tailed hawk) indi-
cates that the virus is not a monospecific

strain, but failure to infect the great
horned owls suggests that there may be
some generic specificity. Transmission

studies utilizing other species are needed

to verify this.

The fact that, following capture, the
rough-legged hawk was observed to feed
on muskrat carcasses, even though it was

too weak to fly, indicates its emaciated
condition was not the result of inability
to locate or ingest food. However, the

extensive left foot lesion was observed
to inhibit walking and undoubtedly in-

terfered with the capture of prey. In fact,
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FIGURE 2. Electron micrograph of cytoplasmic inclusion in epithelial cell of stratum spinosum

of red-tailed hawk artificially infected with pox virus from rough-legged hawk. X5720

the hawk may have stayed in the vicinity pecially when coupled with chronic
of the farmstead in an attempt to utilize blood loss from lesions and high energy

a more abundant supply of small no- demands of cold weather, apparently can

dents. Inability to capture prey efficient- contribute to the mortality from pox in-

ly because of extensive foot lesions, es- fections in birds of prey.
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