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ABSTRACT
BARNARD, B. J. H. & VOGES, S. F., 1986. Flaviviruses in South Africa: Diagnostic procedures.
Onderstepoort Journal of Veterinary Research, 53, 181-185 (1986)
Employing rabbit immune serum, 10 flaviviruses known to be present in South Africa could be divided into
5 serological subgroups. The subgroups conform to the general pattern described for the group. Sera from
i

experimentall

ected calves and Jambs were monospecific in neutralization tests, but cross-reacted in haemag-

glutination inhibition tests. These results suggest that sheep and cattle sera from the field can best be tested by
microneutralization tests. The greater sensitivity of embryonated hen’s eggs for some viruses and of one-day-old
mice for other viruses necessitates the employment of both systems for the isolation of flaviviruses from field

specimens.

INTRODUCTION

Of the more than 63 distinct flaviviruses now recog-
nized, at least 10 are known to be present in South
Africa, but only Wesselsbron (WSL) has hitherto been

regarded as an important cause of livestock disease -

(Weiss, Haig & Alexander, 1956).

Numerous outbreaks of abortion have been investi-
gated over a period of several years. Some abortions
were associated with hydranencephaly, arthrogryposis
and weak dumb calves, or lambs that died soon after
birth (Coetzer & Barnard, 1977). In a small percentage
of cases, WSL virus or other agents could be incrimi-
nated, but in most cases no viral aetiological diagnosis
could be established. However, on 3 occasions, Bagaza
(BAG) virus was isolated from aborted calves, and occa-
sionally haemagglutination-inhibition (HI) antibodies,

resumable against other flaviviruses, were detected in
octal serum (Barnard, 1978, unpublished results).

Flaviviruses are grour,d together on the basis of their
cross-reactivity in serological tests (Casals, 1957). To
investigate the role played by flaviviruses in South
Africa it was considered necessary to observe the cross-
reactions which occur in the commonly employed sero-
logical tests and to evaluate and select suitable diagnostic
procedures.

MATERIALS AND METHODS
Viruses

The 10 flaviviruses that are known to be present in
South Africa and have been examined are shown in
Table 1. The viruses were passaged intracerebrally (i.c.)
in one-day-old mice and stored as freeze-dried suspen-
sions of 10 % infective mouse brain in phosphate buffer
containing 10 % peptone and 5 % lactose (BLP).

Cell culture

The CER cell, developed by Tsunemasa Motanashi at
the Nippon Institute for Biological Science, Tokyo, was
cultivated in Eagle’s medium containing 5 % bovine
serum free of antibodies against flaviviruses, benzyl
penicillin (200 i.u./mf), streptomycin sulphate (2
ﬁmf) and Fungizone (Amphotericin B) (2,5 p.dg/mf).

onolayers in roller tubes were inoculated and incu-
bated at 35 °C-37 °C. When approximately 75 % of cells
showed cytopathic (CP) changes, the cultures were har-
Xeoséed, mixed with 25 % BLP, freeze-dried and stored at
Virus titration

Virus titrations were carried out in plastic trays of 96
wells each 15 mm in diameter and in microtitre cell
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TABLE 1 Flaviviruses known to be present in South Africa
|

Virus “ bbreviation I 0
Wesselsbron WSL Calf!
Bagaza BAG Calf foetus!
Turkey meningo encephalitis TME Turkey!
Ntaya NTA B. McIntosh?
Banzi (H 336) BAN B. McIntosh
Uganda-S (AR 19786) UG-S B. McIntosh
Unidentified (AR 5189) AR 5189 | B. McIntosh
West Nile WN Dog!
Usutu (AR 1776) Usu B. McIntnch
Spondweni (AR 94) SPO B. Mch

! Isolated during routine diagnostic procedures

2 Kindly supplied by Dr B. M. McIntosh, National Institute for '
logy, Sandringham 2131, Republic of South Africa

culture plates.* Trays with a confluent monola
inoculated with tenfold dilutions of virus. Ad
was allowed for 30 min at room temperature be
medium was replaced by on 0,58 % agarose
The cultures were incubated at 37 °C in an atmos
3 % CO,. A second overlay containing trypan t
applied 3-6 days later. The tests were read when
were clearly visible in control wells.

Microtitre plates were inoculated with tenf
tions of virus, after which the plates were see
sufficient cells to form a confluent monolay¢
8-12 h. The plates were incubated at 37 °C in a
phere of 3 % CO, and inspected microscopica
day. When optimum CP changes were seen, t
were rinsed in tap water. The remaining cells w
with alcohol for 5 min and stained with 1 %
basic fuchsin. The plates were examined visual
changes.

The viruses were also titrated intracerebrally (
intraperitoneally (i.p.) in one-day-old and in thr
old mice. In addition, four-day-old embryona
were inoculated via the yolk-sac route, and twe
old embryos were inoculated intravenously (i.
e§gs were incubated at 34 °C. Embryos that di¢
48 h were discarded. The remaining eggs were
daily until they were due to hatch. The surviv
were refri%erated and the embryos were remx
examined for abnormalities. All virus titres we
lated according the the method of Reed &
(1958).

Japanese quail (Coturnix coturnix japonica)

Japanese quail were injected intramuscularly & ™
with 100 Mouse LD, and observed for 3 weeks

spleen and liver of quail that died were titrated
and in embryonated eggs.

* Nunc Laboratory Products












virus. Results also showed that, for isolation purposes,
the i.c. route must be used.

BAG, TME, NTA and WN yielded significantly
higher titres of virus in embryonated eggs than in mice.
These 4 viruses also killed Japanese quail injected i.m.
These results show the greater sensitivity of birds for
these viruses and indicate that they may be primarily bird
viruses.

Four-day-old and twelve-day-old embryos seemed to
be ec}ually susceptible to infection with the viruses used
(Table 7). However, in the results shown, abnormal
embryos were regarded as infected, but they seldom
yielded virus when subcultured either in eggs or in mice.
Consequently, twelve-day-old embryos injected i.v. are
preferred for virus isolation.

The greater sensitivity of embryonated hen’s eggs for
some viruses and of mice for others necessitates the
employment of both systems for the isolation of flavi-
viruses in South Africa.

_ In four-day-old and in twelve-day-old embryos, vary-
ing percentages of abnormal embryos were encountered.
The abnormalities are similar to those seen in outbreaks
of abortions in cattle and in sheep. It must, however, be
realized that in order to infect a bovine or sheep foetus,
the virus must be able to multiply in the mother and to
cross the placental barrier. The susceptibility of cattle
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and sheep will be the subject of another report of flavi-
viruses in South Africa.
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