


Canid and viverrid rabies viruses in South Africa
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FIG. 1 Vector-species association of rabies in South Africa

TABLE 1 Animal origin of rabies viruses used in this study

Species Common name No. of
samples

Viverridae

Cynictus penicillata Yellow mongoose 17 (29

Galerella pulverulenta | Small grey mongoose 2

Suricata suricatta Suricate 4

Atilax paludinosus Water mongoose 1

Genetta genetta Small-spotted genet 1

Civettictis civetta Civet 1

Canidae

Canis familiaris Domestic dog 12

Canis mesomelas Black-backed jackal 9

Otocyon megalotis Bat-eared fox 14

Mustelidae

Mellivora capensis Honey badger (ratel) 1

Felidae

Felis catus Domestic cat 3

Felis lybica African wild cat 3 (2%

Sciuridae

Xerus inauris Ground squirrel 2

Bovidae

Bos taurus/B. indicus | Cattle 8

Capra hircus Domestic goat 1
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and western Botswana into the Cape Province in
about 1970 (Thomson & Meredith 1993). Currently,
rabies is regularly reported throughout the western
two-thirds of this province where previously only spo-
radic cases, presumably from viverrid contact, oc-
curred.

In rabies virus infection, nucleoprotein (N) antigen
is produced in abundance, thus permitting detection
by rabies-specific antibody conjugated to fluorescent
compounds—the basis of modern diagnostic (FA)
tests. In 1978 Wiktor & Koprowski produced mono-
clonal antibodies (Mabs) against the G (glycoprotein)
and N antigens of rabies virus. Broad-spectrum
Mabs prepared against the N protein (Mab-Ns) are
now used in diagnosis but, in addition, panels of
Mab-Ns are used to detect minor variations within
the N protein of different rabies viruses, thus permit-
ting a study of the ecology and epizooticlogy of rabies
in a variety of species.

Foggin (1988) showed that viruses isolated from
three slender mongooses (Galerella sanguinea) in
Zimbabwe differed in their G and N proteins from
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FIG. 2 "Clustan" computer programme analysis of the relationships of 83 terrestrial animal isolates from South Africa as determined

by reactivity patterns with 80 Mab-Ns

The species origins of 46 viverrid-virus isolates of reaction patterns 1-21 (Groups 2-6) and of 37 canid-virus isolates of reaction

pattern 22 (Group 1) are shown in Table 2

From the results given by these 16 Mab-Ns, 22 reac-
tion patterns (Table 2) were determined and
analyzed using the "Clustan" computer programme
of Wishart (1987) (Fig. 2).

Two major reaction patterns, one chiefly confined to
viruses from canids and the other to viruses from
viverrids, were obtained. These two patterns were
distinguished by their reaction v 1 eight Mab-Ns, at
least seven of which (no. 10-16, Table 2) have been
shown to recognize different epitopes by reaction
with a number of different serotype 1 rabies viruses
{(data not shown). No variation in the "canid- rabies"
reaction pattern (Table 2, reaction pattern 22) was
observed but considerable variation amongst the
"viverrid-rabies" reaction patterns (Table 2, reaction
patterns 1-21) was recorded.

The canid-rabies reaction pattern was observed in
11 of 12 dogs, six of nine black-backed jackals and
13 of 14 bat-eared foxes. The five viverrid-rabies
isolates made from these three canid species are
pr¢ /€ les ill-over of viverrid-rabies into
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canids, since they were all from canids infected
within predominantly viverrid rabies areas.

The canid-rabies reaction pattern was also observed
in five of eight isolates made from bovines in areas
where either jackal or dog rabies predominates
(Fig. 1). Of the remaining three bovine isolates, two
were made in predominantly viverrid-rabies areas
and one from an area near the border with Botswana
where rabies in viverrids was previously shown to be
present (King 1991). Canid-rabies was also found in
a civet from a predominantly jackal-rabies area.

Viverrid-rabies reaction patterns were observed in
isolates made from Cynictis (19), Suricata (4), Gale-
rella (2), Atilax (1), Xerus (2), Genetta (1) and Felis
(8) species. The felid isolates were from domestic
cats (3), wild cats (3) and two cats not accurately
identified, but none of these isolates were made from
animals in predominantly jackal, bat-eared fox or ca-
nine rabies areas. The prevalence and distribution
of felid rabies in South Africa (data not shown) sug-
gests that Felis species are more typical of incidental
hosts than of vector species.
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DISCUSSION

¢ 101 ration two dis tive reaction pat-
terns in the N protein of viruses isolated from a va-
riety of species of South Africa not only supports the
finding of Foggin (1988) in Zimbabwe that isolates
of "mongoose" origin differed from other serotype 1
viruses but also confirms the suspicion that indige-
nous rabies has been present in viverrids of South
Africa for a very long time. The variation in the re-
action patterns of viruses obtained from viverrids ac-
cords with a long-established infection in which mu-
tation and evolution of host and parasite, i.e. viverrrid
and rabies virus, may have allowed the emergence
of viral variants.

The spread of rabies into South Africa via dogs and
wild canids including black-backed jackals and bat-
eared foxes is a relatively recent occurrence and, at
least with the Mab-N panel used in this work, no dis-
tinction could be made between the viruses of canid
origin. These findings strongly suggest that at the
present time rabies in South Africa is of two separate
entities, viverrid and canid. Indeed, this picture is re-
markably similar to that found in the former Soviet
Union where Mab-N reaction patterns of wildlife-
rabies viruses from the Asian region were clearly dis-
tinguishable from the canid viruses of the European
region (King 1991).

Part of the motivation for this work was an analysis
of the nature of rabies viruses within South Africa
which might lead to an assessment of the regimens
required in order to control and eventually eliminate
the disease. Control of canid-rabies could reasonably
be predicted from a combination of parenteral vacci-

nation of dogs and by the use or adaptation of pre-
sent-day oral vaccination strategies for wildlife ca-
nids. The eradication of rabies from viverrid popu-
lations presents a far more complex and difficuit pro-
blem. Further research may confirm the historical
opinion that viverrid-vectored rabies, although caus-
ing sporadic death in canids does not readily trans-
mit to or between canids.
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