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Summary. — A study on the susceptibility of domestic pigs to West Nile virus (WNV) and Japanese
encephalitis virus (JEV) infection was carried out. One batch of pigs was inoculated with WNV followed
by JEV and another batch was inoculated vice versa. The first batch developed low level of viraemia and
haemagglutination-inhibition (HI) antibodies to both viruses. There was a booster effect on the already
existing WNV antibodies after challenging with JEV. In the second batch the animals developed high level
of JE viraemia but did not develop WN viraemia. They developed HI antibodies to both JEV and WNV with
low booster effect of WNV infection on JEV antibodies. Fresh batches of pigs were infected through bite
of WNV-and JEV-infected Culex vishnui mosquitoes. WNV-infected pigs did not show viraemia, whereas
JEV-infected ones developed JE viraemia. The study indicated that pigs were poor hosts for WNV but good
ones for JEV. However, WNV antibodies reduced the level of JE viraemia and JEV infection boosted the

already existing WNV antibodies.
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Introduction

WNV is widely distributed throughout Africa, the Mid-
dle East, parts of Europe and former Soviet Union, India
and Indonesia and is believed to be maintained in nature in
acycle involving certain bird species and mosquitoes (Work
et al., 1955; Taylor et al., 1956; Monath, 1990). In India,
though there is no report of WNV epidemics, it has been
isolated from humans, bats and several species of mosqui-
toes (Rodrigues et al., 1980; George ef al., 1984). Several
species of birds and mammals have been shown to possess
WNV antibodies (Carey et al, 1968; Rodrigues et al.,
1981). Another mosquito-borne viral disease, which is simi-
lar in distribution to WN fever is one of the major disease
of public health importance in India and in several south-
east Asian countries (Buescher and Scherer, 1959; Rosen,
1986). Domestic pigs are considered to be the main source
of JEV infection for the mosquitoes which transmit the
disease to man (Carey et al., 1969; Okumo et al, 1973;
Fukumi er al., 1975). In India a number of JE epidemics
have been reported from different parts of the country
(Rodrigues et al., 1984). JEV has been isolated from pigs

and several species of mosquitoes (Geevarghese et al.,
1987a; Dhanda ef al., 1989; Mourya et al., 1989).

Recent isolation of WNV from serum of a domestic pig
along with several seroconversions to WNV while monitor-
ing JEV activities in Kolar district, Karnataka state, have
necessitated further studies on the role of pigs in the natural
cycle of WNV (Geevarghese et al., 1987b and unpublished
data). In order to understand the involvement of pigs in the
natural infection with WNV and its effect on JE, experimen-
tal viraemia studies were carried out in pigs with both WNV
and JEV. In the present paper we report the results of these
studies.

Materials and Methods

Experimental animals. About 10 - 20 day-old local breed pigs,
obtained from Kolar and Mysore districts in Karnataka state were
used. Pigs found negative for antibodies against JEV and WNV
by HI test were used in the experiments. Throughout the studies
the animals were held under mosquito-proof conditions.

Viruses. WNV strain 804990, originally isolated from a pool of
17F Culex vishnui mosquitoes collected from Kolar area in 1980
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Fig. 2
JEV HI antibodies response in pigs inoculated with WNV followed
by JEV

Pig. No. 1 (@), No.3 (O), No. 4 (A ), No. 5 (A).

For the rest of legend see Fig. 1.

existing WNV antibodies. Pigs. No. 3 and 4 showed WNV
HI antibody titer = 1280, the remaining two pigs No. 1 and 5
showed titers 640 and 320, respectively (Figs. 1, 2).

JEV infection followed by WNV challenge by inoculation

All the four pigs No. 15, 16, 17, 18 inoculated w1th JEV
developed JE viraemia titer ranging from 10%
10*! LDs¢/0.02 ml (Table 2). In pigs No. 15, 16, 18 the
viraemia period lasted 1 —4 days p.i. The pig. No. 17 devel-

developed HI antibodies to JEV with titers 10 - 320. JEV
Hl antibody titer 320 was obtained in pig, No. 17 which died
on day 47 p.i. before challenging with WNV. Autopsy was
carried out and no virus was isolated from the brain speci-
men. Probably the animal died due to worm infection. Pigs
No. 15, 16, 18 showed JEV HI antibody titers
80, 20 and 80, rspectively on day of challenge with WNV.

On day 61 post JEV infection, the three surviving pigs.
No. 15, 16, 18 were challenged with WNV. None of the
pigs developed WN viraemia (Table 2). They developed
WNV HI antibodies with titers 20 — 80.

All the three pigs showed WNV HI antibody titer 80 on
day 21 post WNV infection (i.e. day 82 post JEV infection).
There was a slight increase in JEV antibody titer indicating
a low booster effect of WNV infection on JEV-infected
animals (Figs. 3, 4).

WNYV infection through bite of infected mosquitoes

Three pigs No. 8, 9, 11 were infected through the bite of
WNV-infected Cx. vishnui. 45 mosquitoes were fed on each
pigtwice with an interval of 3 days. The number of engorged
mosquitoes in both the feeds varied from 7 to 21. The fed
mosquitoes were tested by IFA technique for WNV antigen.
Where more than 10 mosquitoes were engorged, only 10 of
them were tested. All the mosquitoes tested were found
positive. No WN viraemia was found in any of the pigs when
tested up to day 10 after first feed. All three pigs developed
WNV HI antibodies. Pig No. 9 developed WNV antibodies
from day 7 and pigs No. 8 and 11 from day 10 after the first
feed. The WNV HI antibody titers ranged from 10 to 40.

JEV infection through bite of infected mosquitoes
Three pigs No. 24, 25, 26 were infected through the bite

of JEV-infected Cx. vishnui. 30 — 35 mosquitoes were fed
on each pig twice with an interval of 3 days. The number of

Table 2. Viraemia due to JEV infection followed by WNYV infection

Pig No. JE viraemia Duration WN viraemia Duration
(virus titer) (days p.i.) (virus titer) (days p.i.)

15 1007 - 104! 1-4 undetectable 0

16 10°7 - 10%° -3 undetectable 0

17" 1073 - 10 6 ND 0

18 10982 107 1-3 undetectable 0

Virus titer expressed in LDs0/0.02 ml.
Died on day 47 post JEV infection before challenging with WNV.
ND - not done.

oped viraemia as late as on day 6 p.i. y dnd continued up to
day 7 p.i. The highest viraemia titer 10*! LD50/0.02 ml was
obtained in pig. No. 15 on day 3 p.i. All the four pigs

engorged mosquitoes in both the feeds varied from 11 to 18.
Ten fed mosquitoes were tested by IFA technique for JEV
antigen and all of them were found positive. All the pigs









