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SUMMARY. Poxvirus was isolated from cutaneous nodules on two young Houbara bustards
( Chlamydotis undulata) bred in captivity in Saudi Arabia. Birds were emaciated and presented
nodules on tibiotarso-tarsometatarsal joints, toes, and the carpal joint. Diagnosis was con-
firmed by histopathology, virus isolation on inoculated chorioallantoic membranes of em-
bryonated chicken's eggs, and electron microscopy. Progressive leg lesions were extensive
and interfered with walking, significantly debilitating the birds. Successful excisions of these
lesions were performed.

RESUMEN. Reporte de Caso-Lesiones cut;!neas debilitantes por virus de viruela en dos
hubaras (Chlamydotis undulata) mantenidas en cautiverio.

Elvirus de viruela fue aislado de n6dulos cut;!neos en dos hubaras (Chlamydotis undulata)
mantenidas en cautiverio en Arabia Saudita. Las aves se mostraron emaciadas y con n6dulos
presentes en las articulaciones tibiotarsal y tarsometatarsal, en los dedos yen la articulaci6n
del carpo. El diagn6stico fue confirmado por histopatologia, aislamiento viral en huevos
embrionados inoculados en la membrana corioalantoideay por microscopia electr6nica. Las
lesiones progresivas de las extremidades inferiores se hicieron extensivas hasta provocar
alteraci6n de la marcha y debilitamiento significativo de las aves. La remoci6n quirUrgica de
las lesiones fue exitosa.

Abbreviation: CAM = chorioallantoic membrane

The Houbara bustard ( Chlamydotis undula-
ta) is a medium-sized bustard of slender ap-
pearance, measuring 55-65 cm and weighing
900-2400 g. This bird has been classified as vul-
nerable by the International Union for Conser-
vation of Nature and Natural Resources (6).
Some populations are thought to be seriously
declining. This bird is one of the major con-
cerns of the National Commission for Wildlife
Conservation and Development in Saudi Arabia,
A captive breeding program was initiated in
1986, with the aim of restoring wild popula-
tions. Immature birds int~nded for reintroduc-
tion are closely monitored. Although absolute
assurances are difficult to achieve, the aim of

the veterinary management is to reduce the like-
lihood of accidentally translocating diseases to
potential wild hosts.

The cutaneous form of avian poX infection
has been reported in many bird species (8);The
present report concerns the first jsolation of
poxvirus from a captive Houbara bustard with
debilitating poX lesions affecting cursorial lo-
comotion.

MATERIALS AND METHODS

Case history. In July 1993, two 4-month-old bus-
tard chicks born in captivity were found to have cu-
taneous nodular lesions on the tibiotarso-tarsome.
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tatarsal joints of both legs. Cutaneous nodules were
also found on toes, on areas of the skin, and on the
carpal joint. Lesions were elevated, closed, warm, and
relatively smooth when palpated. Development of the
disease was subacute, with progressive swelling of
nodules. After 2 weeks the necrotic tops of the nod-

ules on the toes and wings could be removed, leaving
bleeding, swelling erosions that dried out progres-
sively. Leg lesions did not diminish in size and de-
veloped into large semipendulant masses (30 mm wide
by 41 mm high by 40 mm long for the largest one)
(Fig. 1). After one month birds were unable to walk
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Fig.2. Cut surface of a debilitating cutaneous pox lesion on the tibiotarso-tarsometatarsal joint of a juvenile
Houbara bustard.

and stained with hematoxylin and eosin. Swabs taken
from the lesions were incubated aerobically on Co-
lumbia blood agar (Oxoid, Basingstoke, England) and
MacConkey agar (Difco, Detroit, Mich.) at 37 C for
72 hr. Fresh excised tissues were frozen for virological
examination. These samples and the formalin-fixed

or reach their food. As no signs of regression were
observed, surgical excisions were carried out to re-
store locomotion.

Laboratory procedures. Chosen samples of ex-
cised cutaneous lesions were fixed in 10% buffered
formalin, embedded in paraffin, sectioned at 5 p.m,
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material were shipped to the Department of veteri-
nary Pathology, Section of Diseases of Laboratory and
Special Animals, of the Veterinary Faculty of Utrecht
University, The Netherlands, for examination. Pox-
virus was isolated from the skin samples and propa-
gated in chicken's eggs. Seven days after infection the
chorioallantoic membranes (CAM) were harvested.
For electron microscopy, the CAM were ground in a
mortar with sterile sand and distilled water. The ho-
mogenate was clarified by centrifugation at 200 x 9
for 30 min. Virus particles in the supernatant were
absorbed onto carbon-coated collodion film mounted
on 400-mesh nickel grids for 10 min. After washing
with distilled water the grids were stained with 2%
phosphotungstic acid, pH 6.8. The grids were ex-
amined with a Philips CM 10 electron microscope.
The homogenate was also used for an agargel-precip-
itation test against antibodies to fowl pox and canary

poxvirus.

RESULTS AND DISCUSSION

No bacteria were isolated from pox lesions.
Macroscopically, the cut surface of excised cu-
taneous lesions consisted mostly of a yellowish
caseous necrotic mass. Tibiotarsal nodules were
smooth, solid, and covered by skin. In cross-
section the lesions consisted of central areas of
caseous necrosis surrounded by a thick and firm
capsule (Fig. 2) .Histologically, the lesions con-
sisted of a massive proliferation of the ecto-
dermal epithelium and edema in the interepi-
thelial connective tissue. In the cytoplasm of
the swollen and vacuolized epithelial cells, typ-
ical Bollinger bodies were observed. Intracy-
toplasmic inclusion bodies characteristic of
poxvirus were observed microscopically 7 days
postinoculation in the CAM. Numerous pox vi-
rions were observed with the electron micro-
scope in the negatively stained preparations from
infected CAM (Fig. 3). An agargel-precipitation
test carried out on homogenates of CAM prep-
arations revealed a positive precipitation with
canary poxvirus antibodies and no precipitation
with fowl pox antibodies. Immunoprecipitation
has been used for differential identification of
fowl and pigeon poxviruses from those of other
avian viral diseases (11) .A substantial degree
of host specificity exists among some avian pox-
viruses, especially those that infect wild birds
(10). However, an antigenic proximity might
exist between the strain isolated in the Houbara
bustard and the canary strain of poxvirus.

In some cases the location and! or size of the
pox lesion can cause severe debilitation. In gen-

Fig. 3. Electron micrograph of the poxvirus from
a Houbara bustard grown on the chorioallantoic mem -
brane of an embryonnated chicken egg. Phospho-
tungstic acid. Bar = 100 nm.

eral, a preponderance of pox lesions on the eyes
may contribute to death because the birds may
not be able to find food or escape predators (2) .
Lesions affecting legs are rarely debilitating (7) .
In Houbara bustards, however, progressive
emaciation typical of poxvirus infection, as well
as a mechanical incapacity to perform full ex-
tensions of both legs contributed to their in-
ability to walk normally. Houbara bustards are
primarily cursorial (3). Thus, in the wild, food
is normally collected by walking from plant to
plant and searching for suitable items. Although
no pox lesions have been described on wild
Houbara bustards, it can be assumed that the
physical presence of large lesions on the tibi-
otarsal-tarsometatarsal joints of wild birds could
be severe enough to cause fatal debilitation.

Poxvirus infections may occur in stable, cap-
tive avian populations if the disease is regularly
brought in by free-ranging wild birds or insect
vectors (1). Avipoxvirus is not capable of pen-
etrating intact epithelia (5); other vectors such
as biting insects are necessary. Mosquitos were
present during the period of the year when this
disease occurred in the Houbara bustard chicks
(July), and could be responsible for transmis-
sion.
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In general, surgical excision of developing
pox lesions is not recommended as they are
known to regress naturally. In the present case
excision allowed the restoration of movement
in the tibiotarso-tarsometatarsal joint. Lesions
on toes and wings regressed as they also do in
some fowl pox-infected chickens (7), with the
recovered birds being immune (4) as they ma-
ture into adulthood. Persistent cutaneous le-
sions in wild birds (8) and latent infections in
poultry flocks (9) have been demonstrated.

In order to prevent accidental translocation
of the disease to the wild population, the tWo
birds were not introduced into the wild. Even-
tually further studies will clarify the degree of
antigenic proximity betWeen the strain isolated
from these Houbara bustards and the canary pox
strain.
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