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RIMENTAL INFECTION OF GAME ANIMALS WITH LUMPY ¢ IN
DISEASE VIRUS (PROTOTYPE STRAIN NEETHLING)

E. YOUNG(Y), P. A. BASSON(?) and K. E. WEISS(3)

ABSTRACT

YOUNG, E., BASSON, P. A. & WEISS, K. E. Experimental infection of game animals with lumpy
skin disease virus (prototype strain Neethling). Onderstepoort J. vet. Res. (1970), 37 (2), 79--88.

Calves of a giraffe, an impala, two buffaloes, and two adult black wildebeests were artificially infected
with the Neethling type of lampy skin discase virus. The giraffe and impala died with typical symptoras
and lesions of the disease. Virological examinations confirmed the presence of lumpy skin discase virus
in lesions of these animals. Histopathological studies revealed microscopic lesions typical of those report-
ed in cattle suffering from lumpy skin disease. Both intracytoplasmic and intranuclear inclusions -were
noticed in various cell types and some additional histopathological changes are reported. Neither the
wildebeests nor the buffaloes reacted clinically to artificial infection and they failed to show a rise in anti-

body titre subsequently.

INTRODUCTION

Following the isolation in tissue culture of several
cytopathic agents associated with lumpy skin disease of
cattle (Alexander, Plowright & Haig, 1957), it has been
shown conclusively that virus strains, indistinguishable
from the prototype Neethling virus, are responsible for
true lumpy skin disease (Prydie & Coackley, 1959;
Weiss, 1963). Evidence has also been presented that the
lumpy skin discase virus is a member of the pox group
of viruses (Weiss, 1968).

The pathogenicity of the virus for cattle, sheep, goats
and rabbits by means of expetimental inoculation has
been investigated by Alexander ez a/. (1957) and Cap-
stick (1959) and was teviewed by Weiss (1963, 1968).

wever, no information was available concerning the
susceptibility of game animals to the virus of lumpy
skin disease. The purpose of this papet is to record the
results of the experimental infection of game in the
Kruger National Park with this virus.

MATERIALS AND METHODS
Exherimental animals
or the purpose of these experiments a male girafle
[Geraffa camelopardalis (Linnaeus, 1758)] about 4 months
old, a female impala (Aepyceros melampns (Lichtenstein,
1812)] a few wecks of age, a male and a female buffalo
[Syncerus caffer (Sparrman; 1779)] less than 3 weeks old
and two adult male black wildebeests [Connochactes gnou
(Zimmermann, 1780)] were obtained. The girafte was
captured in the veld as a newly born calf before it had
suckled. The impala and buffaloes wete captured in the
southern district of the Kruger National Park presum-
ably after they had reccived colosttum from their
mothers. These animals were housed separately in iso-
lation units in the Kruger National Park and fed on a
diet of commercial milk substitute and lucerne hay. The
two adult male black wildebeests wetre obtained from
the Department of Nature Consetvation, Provincial
Administration, Transvaal and housed at the Veterinary
Tnstitute, Onderstepoort for experimental purposes.
rum samples from all these animals except the giraffe
were collected before infection and tested for antibodies
age  tlumpy skin disease virus.

Inocnlation of virus
Virulent lumpy skin disease virus (Neethling) propa-
rially in tissue cultures through four calf kidney
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and five lamb kidney passages was used. The virus sas-
pension was preserved at 20°C in the freeze-dried form
and had a titre of 103.0 TCID 50 per ml. Prior to iracu-
lation the freeze-dried material was reconstituted to 1*s
original volume. The giraffe received 1.0 ml of virss
suspension subcutancously on the left side of the neck
and a further 1.0 ml of virus suspension intramuscularly
into the left buttock. The impala and buffaloes cach
received 1.0 ml subcutaneously on the left side of the
neck as well as 1.0 ml intravenously into the jugular
veins. The wildebeests each received 1.0 ml subcura-
neously on the left side of the neck.

Observation, collection and examination of specimens

Clinical examinations and temperature tecordings of
the infected animals wete tegularly carried out and se-
rum for serological tests was collected before and at
various intervals after experimental infection except in
the giraffe. The animals that contracted the disease were
given antibiotic treatment with penicillin, viz. 1560 00U
and 300 000 units per day for the giraffe and impala
respectively until they died.

Post mortem examinations were carried out on both
the giraffe and impala and specimens for histopathologi-
cal studies collected in 10 per cent formalin. Appropriate
blocks from these specimens were embedded in paraffin
wax, cut at 3 u thickness and stained with haematoxylin
and cosin (HE) for light microscopy. Haematoxylin-
phloxin (HP), Lillie’s modification of Langeron’s
Alizarin Red S and oil red O (ORO) were employed as
special staining techniques.

Specimens for virological examination were co].lecfed
aseptically and kept in a deep freeze refrigerator hefore
isolation of the virus on primary lamb kidney cultares
and identification by neutralization tests, according to
the methods described by Weiss (1963).

REsuLTS

Giraffe Clinical Signs

After an incubation period of 6 days, swellings de-
veloped at the sites of injection. These swellings were
very painful to the touch, hard and firmly attached to the
skin. They gradually increased in volume and by the
ninth day the larger of the two was 10 x 63 cm in size
[Plate 1 (1)]. The skin over the swellings became coni-
pletely black. Thirteen days after their onset one jesicn
became necrotic and pattially liquefied and exnded a
























than in the epidermal cells. The staining reaction of the
inclusions with HP was more intense than with HE and
was in accordance with the findings of De Lange (1959).
Necrosis of the subcutaneous muscles beneath the skin
lesions was marked in both animals. The disease in the
gitaffe was unfortunately complicated with mild besnoi-
tiosis (Van Niekerk, McCully & Basson, 1969, unpub-
lished observations). Besnoitia has also been shown to
cause both vascular lesions and mononuclear reactions
(Basson, McCully & Bigalke, 1970). These lesions evi-
dently augmented those of lumpy skin disease in the
giraffe.

Lumpy skin disease is known to occur in cattle on
the farms adjoining the Kruger National Park. Weiss
(1963) has stated that this disease is contagious and
possibly transmissible by insects and therefore it can be
assumed that the disease is also present in the susceptible
game species of the Park. However, as disecased animals
are frequently killed by predators, the detection of such
clinical cases in nature is merely fortuitous. The proper
evaluation of the effect of lumpy skin disease on the
game population of the Kruger National Park is there-
fore impossible at this stage and must await further ob-
s rations. Furthermore, as other diseases — particularly
those affecting the skin and mucous membranes such as
foot-ond-mouth disease, filariasis and demodicidosis —
cot  very easily be confused with lumpy skin disease,
a diagnosis should always be confirmed by histo-
pathological and virological examinations.

SUMMARY

Calves of a giraffe, an impala and two buffaloes and
two adult black wildebeests were artificially infected
with the Neethling type of lumpy skin disease virus.
The girafle and impala died after manifesting typical
symptoms and lesions of the disease. Virological exami-
nations confirmed the presence of lumpy skin disease
virus in lesions of these animals. Histopathological
studies revealed microscopic lesions typical of those
reported in cattle suffering from lumpy skin disease.
Both IC and IN inclusions were noticed in various cell
types and some additional histopathological changes are
reported. Neither the wildebeests nor the buffaloes
reacted clinically to artificial infection, and serum sam-
-~ s from these animals did not reveal a subsequent rise
1n antibody titre.
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