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POXVIRUS FIBROMAS ON AFRICAN HARESm

L. KARSTAD,L� J. THORSEN,1� G. DAVIES[� and J. S. KAMINJOLO�1

Abstract: Small dermal tumors were found on three African hares (Lepus capensis)

in the Laikipia District, Kenya. Gross and histopathologic studies revealed similari-
ties to the Shope’s fibroma of wild rabbits in North America and fibromas of
European hares. Histological examination of the African hare fibromas revealed
intracytoplasmic inclusion bodies characteristic of poxviruses and poxvirus virions
were demonstrated by electron microscopy of ultrathin sections. Attempts to propa-
gate the virus in rabbit skin, embryonated chicken eggs and cell cultures were
unsuccessful.

INTRODUCTION

Poxviruses of the myxoma-fibroma
group, Genus Leporipoxvirus, cause
naturally-occurring fibromas in the Euro-
pean rabbit (Oryciolagus cuniculus), cot-
tontail rabbit (Syls’i!agus floridanus),

European hare (Lepus europaeus) and
gray squirrel (Sciurus carohinensis) �2,3,4

This paper concerns the occurrence of
a poxvirus-induced fibroma in African
hares.

CASE HISTORY

Small sessile tumors 0.5 to 1.5 cm in
diameter were present on the feet of 3

of 12 hares (Lepus capensis) shot in

January, 1976 near the Suguroi River,
altitude 2200 m, Laikipia District, Ken-
ya. The group comprised two mature
males, four mature females, and six im-
mature but almost fully-grown hares,
three of each sex. Skin lesions were
present on one mature male, one mature
female and one immature female. The
immature female had the largest (1.5
cm) lesion, located on the dorsolateral
aspect of a front foot. She also had

three lesions on the face, each about 5
mm in diameter, located above and on
each side of the nose. The skin over
the tumors on this hare was hairless
and smooth, while those on the toes of
the hind feet of the other two animals
were fissured and crusted, possibly the
result of trauma of regression.

LABORATORY STUDIES

The foot lesions were fixed in for-
malin, embedded in paraffin, sectioned
at about 6 �sm and stained with haema-
toxylin and eosin (H & E). Histopa-
thology revealed that the tumor was
primarily of dermal origin, consisting
of proliferating oval or round cells re-
sembling fibroblasts. Many of the lar-

gest of these cells had rarified or vacu-
olated “ballooned” cytoplasm contain-
ing large, granular eosinophilic inclu-
sions. Overlying the dermal component
of the tumor, the stratified squamous
epithelium was hyperplastic and a few
of the cells in the stratum spinosum
were hypertrophied and contained cyto-
plasmic inclusions. Prominent interpapil-
lary columns of epidermis extended deep
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into the tumor where they terminated in
irregular masses of hypertrophied epi-
thelial cells. These cells were difficult
to differentiate from the hypertrophied
fibroblast-like cells in the central part
of the tumor (Figure 1).

The formalin-fixed fibroma tissues
were finely divided and suspended in
2.5% glutaraldehyde in phosphate buf-

fer for electron microscopy. This was
followed by post-fixation in osmium tet-
roxide in phosphate buffer and dehydra-
tion in acetone. Tissues were embedded
in Epon 812 and stained with uranyl
acetate and lead citrate. Sections were
examined in a Philips 200 electron
microscope at 60 Ky. Some fresh frozen
material was prepared and processed for
electronmicroscopy without fixation in
formalin. These sections were examined
in a Zeiss EM 9A electron microscope.

Electron microscopic examination re-
vealed viral particles with typical pox-
virus morphology located in the cyto-
plasm (Figure 2). Particles cut in cross
section consisted of regularly arranged
outer layers, surrounding a biconcave
central nucleoid. The concavities were
due to lateral bodies on either side of
the nucleoid. The width of the pox
virions in cross section averaged 250
nm and the thickness, 145 nm. This
compares with measurements for myx-
oma width of 230 nm ± 20 and for
rabbit fibroma, 244 nm.’

A single lesion of 5 mm diameter ad-
jacent to the nares was dissected from
a specimen which had been kept at -20

C. This was minced with sterile sand

and phosphate buffered saline contain-

ing 200 iu penicillin and 200 �tg strep-
tomycin sulphate per ml and ground in
a pestle. The resulting suspension was

frozen and thawed with dry ice and al-
cohol and the buffer added to make a
10% suspension of the original tissue.
This was clarified by centrifugation at
300 X G for 10 mm.

This suspension was used to inoculate
the chorioallantoic membrane of 6-day
embryonated eggs and a cell culture pre-

pared from bovine foetal muscle, which
has been found to be susceptible to most
Orthopox and Ungulopox viruses. The

eggs were inoculated with 0.1 ml au-
quots onto the dropped membranes, in-
cubated at 35 C for 6 days; the mem-
branes harvested and passaged. Although

FIGURE 1. Histologic section of a hare fib-

roma. Note thickened epidermis and greatly

proliferated dermis, both containing hyper-

trophied cells with vacuolated cytoplasm,

and cells in both areas containing eosinophi-

lic granular cytoplasmic inclusions. Hema-

toxylin-eosin X300.

FIGURE 2. Electron micrograph of ultrathin

section of hare fibroma. Two poxvirus par-

ticles have been cut in cross section, showing

outer layers and biconcave nucleoid. Bar =

100 nm.
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a slight oedema was seen in some mem-
br�nes after the first passage, two fur-
ther passages did not show this oedema
nor any discrete pock-like lesions. Tube
cultures of the foetal muscle cells were
inoculated with 0.1 ml of the 10% sus-
pension. Cytopathic effects were not seen
after 14 days incubation at 37 C, nor
did they occur after two passages of
the frozen and thawed monolayers and
cell culture fluid. Flying coverslips of
the three passages were stained with H
and E. No intracytoplasmic inclusions
were seen suggestive of poxvirus.

A similar suspension of lesion ma-
terial was used to inoculate a rabbit,
and cell cultures of foetal sheep skin,
bovine foetal lung and bovine foetal
kidney. No evidence of cytopathic ef-
fect was observed in the cell cultures.

Acknowledgements

Lesions in the rabbit skin were limited
to a transient inflammatory response to
the inoculum. Skin biopsies taken 10
days postinoculation from the inoculated
rabbit were examined by electron micro-
scopy, but no virus particles were de-
tected.

DISCUSSION

These hare fibromas are grossly and
histologically very similar to Shope’s
fibroma of cottontail rabbits.’’ The simi-
larities extend also to the morphology
of the poxvirus involved.’ Shope’s fib-
roma, however, has not been reported
on the African continent. The failure to
propagate the virus in rabbit skin, chick-
en embryos and cell cultures suggests a
relatively high degree of host specificity.

The authors are grateful to H. M. Karstad who collected the hares and reported the lesions.
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