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AVIAN POX IN FLORIDA SANDHILL CRANESW

CHARLES F. SIMPSON,� DONALD J. FORRESTER,E�J and STEPHEN A. NESBITT�

Abstract: Cutaneous elevations were present on the feet, legs and heads of four
Florida sandhill cranes, Grus canadensis pratensis, (one free-living, three pen-
reared birds). As a result of examination of the elevations by light- and electron
microscopy, it was determined that the lesions were caused by poxvirus. This is the
first record of pox in cranes in North America.

INTRODUCTION

Avian pox is a common disease of
domesticated poultry,’ and also has been
reported to occur in approximately 60
species of wild birds representing some
20 families.’ Apparently the disease has
not been diagnosed in wild anseriformes,
although domestic ducks and geese have
been found to be susceptible.’ No re-
ports were found concerning pox in sand-
hill cranes.

The present paper is a report of the
occurrence of cutaneous pox in four Flo-
rida sandhill cranes, Grus canadensis

pratensis, a subspecies which recently
has been classified as “threatened”.’

MATERIALS AND METHODS

Four apparently healthy Florida sand-
hill cranes with elevated lesions on the
unfeathered portions of the body were
examined. One specimen was an adult
bird which had been live-trapped in May,
1973, by personnel of the Florida Game
and Fresh Water Fish Commission on
Paynes Prairie, Alachua County, Florida.
The other three subadult cranes (16
months of age) were shipped to Florida
after being hatched and pen-reared at
Patuxent Wildlife Research Center, Lau-
rel, Maryland. These three cranes had
been maintained in captivity in Gaines-

ville, Florida, for 9 months prior to the
development of skin lesions in July,
1974.

Each of three cranes, (two penned,
one free-living) had two to six similar
lesions on the head, legs or feet. The
fourth crane had approximately 30 such
lesions. Lesions varied in size, and were
prominent, white-yellow, rough-surfaced
elevations.

Cutaneous elevations were removed
from the birds by use of a sharp razor
blade. A portion from each skin eleva-
tion was fixed in 10% neutral formalin,
embedded in paraffin, cut at 6�tm, and
stained with hematoxylin and eosin for
examination with the light microscope.
Another portion from each elevation was
fixed in 3.5% glutaraldehyde, post-fixed
in OsO, and embedded in Araldite for
examination with a Philips EM200 elec-
tron microscope, following staining of
thin sections on grids with uranyl ace-
tate and lead citrate.7

RESULTS

In all histologic sections of cutaneous
elevations there was hypertrophy and
hyperplasia of the surface epithelial cells,
with prominent, eosinophilic cytoplasmic
inclusion bodies (Fig. 1). The presence
of such inclusions usually caused the
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FIGURE 1. Intracytoplasmic inclusions (1) are present in hypertrophic epithelial cells of the

epidermis. Note pyknosis (arrows). Hematoxylin and eosin stain. X1,600.

nucleus to be displaced to the periphery
of the cell, or there was pyknosis, karyor-
rhexis and karyolysis. There was also
ulceration of the surface epithelium and
invasion of such lesions by inflammatory
cells, particularly heterophils.

As observed by electron microscopy,
infected cells contained pathognomonic
evidence of infection with poxvirus. Im-
mature viral particles and also inclusions
existed in the cytoplasm of single cells.
Immature viral particles were granular,
free in the cytoplasm and were com-
pletely or incompletely surrounded by an
electron opaque membrane (Fig. 2).
Some immature particles contained an
eccentric nucleoid.

Inclusions were of various sizes. In
some inclusions, the major portion of
the body consisted of a homogeneous,
electron translucent matrix which ap-
peared to be lipid, and the periphery was
composed of mature virions and rodlets
(Fig. 2). In other inclusions (Fig. 3),
most of the body consisted of inter-
twined rodlets embedded in an electron
translucent matrix, and the periphery
consisted of an admixture of rodlets and
mature virions. Mature virions were

ovoid and contained a dumbbell shaped
nucleoid. (Fig. 4 A).

Other structures seen in the cytoplasm
of pox infected cells were filaments (Fig.

4 B). These structures were elongated,
had transverse periodicity and were ar-
ranged in loose bundles of three to six
units.

DISCUSSION

The demonstration by light microscopy
of intracytoplasmic inclusion bodies in
the epidermis of Florida sandhill cranes,
and the ultrastructural observation of
filaments and immature viral particles
free in the cytoplasm and mature virions

in intracytoplasmic inclusions are con-

sidered diagnostic of skin infections
caused by avian poxvirus,” and other
poxviruses.’ The present report of cuta-
neous pox in Florida sandhill cranes
tends to substantiate the opinion of
others’ that pox infections of wild birds
may be mild and self limiting, unless
there is heavy infection of the eyelids.
In the present study, pox infections had
no detrimental effect on the general
health of the birds.
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FIGURE 2. Three inclusions with central zones of electron translucent matrix (L) contain mature

virions (V) at the periphery. The cytoplasm of the cell contains immature viral particles (ar-

rows), and the nucleus (N) is pale and relatively devoid of structure. X20,000.
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FIGURE 3. The central portion of an inclusion, located close to the nucleus (N), contains

intertwined rodlets embedded in an electron translucent matrix (L) and mature virions (V)

at the periphery. X25,000.
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FIGURE 4A. Mature virions in inclusions are ovoid and contain a

(arrows). X65,000.
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dumbell shaped nucleold

FIGURE 4B. Filaments (F) with periodicity and immature virions (V) are free in the cytoplasm

of an epithelial cell. X65,000.
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