








USE OF A MEMBRANE FEEDING TECHNIQUE TO DETERMINE THE INFECTION RATE OF C. IMICOLA

tested in the present study. The fact that no virus
could be recovered from them does not necessarily
mean that this group of species is not a vector of
bluetongue. Its higE occurrence near cattle and
sheep, especially in the drier parts of South Africa,
makes this species group a prime suspect in these
areas (Venter et al., 1987). Only 1 specimen of C.
nivosus was tested and this was negative.

It is also known that C. imicola can transmit Afri-
can horsesickness virus (Du Toit, unpublished data,
1944 cited by Wetzel, Nevill & Erasmus 1970). Out-
side Africa C. variipennis has been infected orally
with African horsesickness virus serotype 9 (Mellor
et al., 1975). The numerous isolations of African
horsesickness virus out of wild-caught Culicoides in-
cluding C. imicola (B. J. Erasmus, Veterinary
Research Institute, Onderstepoort, personal com-
munication, 1985), support the possibility of C.
imicola being a vector. However, during the present
trial no African horsesickness virus could be reco-
vered from 115 C. imicola tested. There could be
various reasons for this lack of success. Although the
titre of the original antigen was high, no Culicoides
were tested on Day 0, i.e. 1-24 h after ingestion of
blood. We therefore have no proof that virus was
actually ingested by the Culicoides.

There are a number of factors which can influence
the infection rate and the experimental determina-
tion thereof. Jones & Foster (1974) demonstrated
that oral susceptibility of C. variipennis females to
infection with bluetongue virus can be controlled by
1 or more genetic mechanisms. They also showed
that the infection rate of C. variipennis females for
bluetongue is, within limits, positively correlated
with the viral concentration in tEe blood meal and to
repeated infective feedings, if the blood meal’s viral
concentration is low (Jones & Foster, 1978b). Dif-
ferent field populations of C. variipennis apparently
have different levels of susceptibility to the
bluetongue serotypes (Jones & Foster, 1978b). This
may be influenced by climate, other environmental
factors, and geographic distribution (Walton, Bar-
ber, Jones & Luedke, 1984). Furthermore, the same
Culicoides population may also have different levels
of susceptibility to different serotypes of bluetongue
virus (Jones & Foster, 1978b).

It is therefore inadvisable to define the susceptibi-
lity of any vector population, particularly in an appa-
rently refractive one, without extensively testing the
infection rate of a number of batches of individuals
on several occasions (Jennings & Mellor, 1987). For
controlled laboratory studies these authors sug-
gested a sample size of a minimum of 100 individual
flies per test.

Therefore our inability to infect Culicoides with
African horsesickness virus during these trials is not
interpreted by us as being proof that the virus does
not multiply in Culicoides spp. This opinion is sup-
ported by recent studies at the Veterinary Research
Institute, Onderstepoort, where mousebrain-de-
rived Africanhorse sickness serotype 3 has been
reisolated from membrane-fed wild-caught C. im-
icola after 10-11 days’ incubation at 23,5 °C (G. J.
Venter & B. J. H. Barnard, unpublished data,
1989).

CONCLUSIONS

1. For the 1st time the infection rate for a single
population of C. imicola has been established,
namely, 31 % for bluetongue virus serotype 3 and
24 % for bluetongue virus serotype 6.

2. In the present trial the infection rate was deter-
mined using pools each consisting of 5 Culicoides.
However, the ideal method to determine the infec-
tion rate in artificially infected midges is to isolate
the virus from individual specimens.

3. The artificial infection method described in this
paper proved to be suitable for use under field con-
ditions, thereby enabling one to work in situ where
the different suspected vector Culicoides species are
present in sufficient numbers.
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