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Introduction

The ecology of Japanese encephalitis (JE)
virus is not completely clear yet, especially about
overwintering mechanism of this virus in the
temperate zone. One. of the hypothesis is that
the virus overwinters in the hibernating cold-
blooded animal.

There has been no report on the proliferation
of JE virus and antibody formation in cold-
blooded animal. It has reported in the progress
report (1) that the antibody formation was
observed in the non.poisonous snake collected
in Korea when calf-serum and the virus were
injected. And the author(2) has isolated 2 strains
of JE virus from the snake caught in the field
of Korea in 1966 and 1967.

The purpose of this experiment is to investi-
gate the proliferation and antihody formation
after JE virus inoculation into the snake. A part
of results obtained in this experiment is reparted
hereafter,

Materials and Methods
Snakes:

The employed snakes are following 3 species
of non-poisonous common snake caught in
Korea. Their weight ranged between 30g and
60g, and the length from 50cm to 70cm. All

snakes employed in this experiment are free
from JE antibodies.

1) Natrix tigrina lateralis Berthold

2) Elaphe rufodorsata Cantor

3) Llaphe schrenkii Strauch

Viruses:

1D JEV M5/596 (3) 16th suckling mouse
passage,

2) JEV S.6-182 3rd suckling mouse passage,
This virus was isolated from the plasma of
Elaphe rufodorsata Cantor in 1966.

A known amounts of the viruses were injected
intradermally into snakes, The snakes were
divided into three groups and they were kept at
20-25°C, in 4°C refrigerator and underground
repectively. Viremia, hemagglutination-inhibition
(HD and neutralizing antibodies to JE virus
were checked at a certain interval. The collected
plasma for virus demonstration was kept in am-
poule and preserved in -60°C and the plasma for
antibody test was kept in -20°C until use, The
hlood was collected by cardiac puncture with
26 gaze needle.

Viremia and neutralizing antibody to JE virus
were tested in primary chick embryo cell culture
system (4).

Buescher et al’s method (5) was employed in
HI antibody test to JE virus.

* The research reported has been made possible through the support and sponsorship of the U.S. Army Research and
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part by PHS 5 R22 Al06103 from the National Institute of Allergy and Infectious Diseases, Public Health

Service.




—AgAA: Ao A3y B A 35 x 1968—

Results

Multiplication and antibody formation of JE
virus in snake

As table 1 shows, JE virus employed in this
experiment is M5/596 strain isolated from mos-
quito. Its laboratory history is 16th suckling mouse
brain passage and Ist swine kidney cell passage.
0.2ml of the virus was injected intradermally into
10 snakes and they were divided into two groups
and kept at room temperature and at 4°C res-
pectively. The appearance of viremia, neutralizing
and HI antibodies to JE virus were checked at
a certain interval thereafter. Viremia was proved
in 3 snakes No. 295, 231, 248, out of 6 which
were kept at room temperature during 35-44 days
after virus inoculation. Only snake No. 170 out
of 4 kept at 4°C showed viremia at day 9, how-
ever, it was died between 24 and 35 days after
virus inoculation so that viremia could not be
tested any more.

Another virus employed in the experiment was
JE virus S-6-182 isolated from snake in 1966.

Its laboratary history is 3rd suckling mouse brain
passage. The virus was inoculated into 10 sna-
kes and they were also divided into two groups
and kept at room temperature and at 4°C. Vire-
mia was existed in 3 snakes out of 6 kept at room
temperature as in table 2. Snake No. 270 showed
viremia at day 24, day 35 and day 44. And
snake No. 26 at day 44, snake No. 191 at day 9
and day 44. Viremia appeared in three snakes
out of 4 kept at 4°C, in snake No. 100 at day
9, No. 246 at day 13 and No. 276 at day 24.
After that all the snakes were died, therefore
examination can not be prolonged. In antibody
test, HI antibody was demonstrated in day 44
and 65 plasma of snake No. 270 only, which
had shown viremia. It is quite interesting that
viremia and HI antibody demonstrated in day
44 blood at the same time.

As table 3 indicates JE virus S-6-182 were
used in this experiment. Its laboratory history is
2nd suckling mouse brain passage and 6th swine
kidney cell passage. Virus was injected into 9

Table 1. Multiplication and antibody formation of JE virus (M5/596 SMP-16, PS-1*) in snakes
Viremia on days after Antibody formation on days
Dose, route of | Snake . . lati after virus inoculation
Group s ) virus inoculation
inoculation No. Neutralizing antibody HI antibody
9 13 24 35 44 0 9 24 35 651000 0 44 65 87 100
107 cell 31| — dead - - {10
suspension 199 | dead - <10
25°C 0.2ml L D. 295 | n,t. ¥¥— + 4+ = = — — = —/ a0 Qo a0 10 Q10
1075 cell 6| — nt. — dead - - = {10
suspension 231 | — n.t + -] - - - = {10 10
0.2ml L. D. 248 (nt. — — — + -_ —_ - = {10 <10 <10
1070 cell 170 | + n.t. — dead - - = 10
suspension
0.2ml L D, 283 | n.t. — dead — Qo
[~]
4°C 1078 cell 229 | — n.t. dead - - = 10
suspension
0.2ml L. D. 292 | n.t. — — dead - - {10
Elaphe rufodorsata Cantor ..... Snake Nos. 31, 199, 6, 248, 170, 283, 292
Natrix tigrina lateralis Berthold .. Snake Nos. 231,229
Elaphe schrenckii Strauch .. .. Snake No. 295
*PS-1..... Procine kidney cell passage
**n.t. ..... lst not testzd
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Table 2. Multiplication and antibody formation of JE virus (S-6-182 SMP-3) in snakes
Antibody formation on days
| Dose, route of [Snake| Yiremia on days after after virus inoculation
Group inoculation No. virus inoculation Neutralizing antibody HI antibody
9 13 24 35 44] 0 9 24 3544651000 0 44 65 87 100
‘ 10" SMB 108 | dead — nt* 10
0. 2ml 44| — nt. — dead - — <10
LA0JOPFU | p79 it — + + +|—nt — —  — [0 20 20 0
25°C _, _
10 SMB 26| — nt. — — + |- - — 10 <10 <10
e e (10 <1010
107* SMB
0. 2ml 100 | + n.t. dead —_ = <10
1,420,000 PFU | 946 | 5 1+ dead - (10
4°C 1.D.
1077 SMB
0. 2m! 146 | — n.t. dead —_ = {10
142 PFU 276 | nt. — + dead — ot — — {10
I.D.
Elaphe rufodorsata Cantor..... Snake Nos. 108, 144, 270, 191, 100, 246, 146,276
Natrix tigrina lateralis Berthold .. Snake No. 236
‘ Elaphe schrenckii Strauch ..... Snake No. 2§
‘ *nt. ..... not tested
Table 3. Multiplication and antibody formation of JE virus (S.6-182 SMP-2, PS-6*) in snakes
Antibody formation on days
G Dose, route of |Snake| Viremia on days after after virus inoculation
roup inoculation No. virus inoculation Neutralizing antibody HI antibody
9 13 24 35 44 0 9 24 35 651000 0 44 65 87 100
107" cell
suspension 45 | — n.t.**— dead - - = <10
0. 2ml 168 - nt — - — -+ 4+ -+ 4+ Q0 a0 a0 a0 <o
30,000 PFU | 930 | not. — dead - 10
25°C 107° cell
suspension 239 | —nt - - - - = <10
0-2ml3 PFU | 99 |ne — — — 4+ |—pe - - 10 <10 o o
1071 cell )
suspension 166 | — dead -7 10
0.2
30, 000PFU ., | 237 | dead - <10
4°C 10° cell
suspension 227 | dead - <10
L ip | %8 nt - — dead —~ @10
Elaphe rufodorsata Cantor.. ... Snake Nos. 45, 279, 284
Natrix tigrina lateralis Berthold .. Snake Nos. 230, 239, 237, 227
Elaphe schrenckii Strauch..... Snake Nos. 168,166
*PS-6 ..... 6th porcine kidney cell passage
**n.t. ..... not tested
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snakes and they were divided into two groups.

As a result of it, one out of 5 snakes kept at
room temperature, snake No. 279 showed vire-
mia at day 44. And those who kept at 4°C were
died at once. Therefore they can not be check-
ed. In antibody test, neutralizing antibody was
found from day 24 to day 100 plasma after
168 but HI

virus inoculation with snake No.

antibody could not be proved.

Discussion

The viruses employed in this experiment were
M5/596 isolated from mosquito and S-6-182 iso-
lated from Korean snake.

In fact the snakes were kept 25°C, 4°C and
underground after virus injection. In this report
only former two groups are described because
the snakes kept underground were overwintered,
any results can not be reported till now.

As the results showed the viremia was proved
in 4 out of 10 snakes inoculated with JE virus
M5/596 but appearing time is not quite regular.
Among the snakes kept at room temperature,
viremia was proved comparatively late about one
month after virus injection. Snake No. 231 sho-
wed that it could be possible to demonstrate
viremia on day 35 but impossible on day 44.

Anotherwods, the appearance of viremia was
not regular as that in the warm-blooded animal.

In the experiment JE virus S-6-182 was empl-
oyed the viremia appeared in six out of nine
snakes, as table 2 indicated. In this case viremia
was easily demonstrated at day 35-44 with snakes
kept at room temperature but in the snakes kept
at 4°C viremia was proved in early stage and
impossible to test further because of the death.

It is quite interesting that viremia ‘as well as
HI antibody were proved at the same time in
the snake No. 270 but neutralizing antibody was
not demonstrated. The phenomenon like this
does not occur in the warm-blooded animal fre-

quently. The more investigations are necded to
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explain this phenomenon. .

Only one out of 8 snakes inoculated with
S-6-182 strain,
showed viremia. This results could be seen in
table 3.
antibody was proved on day 24 after virus ino-

6th swine kidney cell passage,
A specific thing is that neutralizing

culation in snake No. 468 in which viremia and
HI antibody could not be demonstrated.

Summing up, the experiments with snakes kept
at 4°C was failed because of their death. Tho-
ugh the cause of death is not clear, it is probably
because the temperature is lower than their opti-
mum temperature in nature.

And according to the record of viremia exam-
ination, there are some variation depend on virus
strains. The virus S-6-182 in mouse brain susp-
ension gave the best results and virus M5/596
next. But the virus S-6-182 that has the labora-
tory history of 6th swine kidney cell passage did
not give such good results as above strains.

It is difficult to explain the facts that in the
virus inoculated snake sometimes viremia demon-
stration was impossible in early stage but the
viremia appeared later, or that it appeared once
and soon it disappeared. It may be a reason that
the virus detector system used in our laboratory
is not so sensitive that it might cause such res-
ults. It can be another reason that it may be
caused by the unknown specific physiological
function of the cold-blooded animal.

The author would like ‘to recall that better
results were obtained at low temperature in anti-
body test as described in the progress report(1).
The reason why the results on antibody test was
bad in this experiment may be that the antibodies
could not be proved by ordinary method.

The definite conclusion can not be made bec-
ause above mentioned experiments are limitted
and preliminary one, further-more the results
were irregular. More experiments are required

and same experiments should be repeated to su-

pport the results.
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Summary

1. JE virus was injected into snakes and they
were kept at room temperature and 4°C. After

that viremia was checked, virus multiplication

_ could be demonstrated in some of the snakes but

its appearance was irregular,
2. After injecting JE virus into the snake, it
was difficult to demonstrate antibodies but there

were traces that implied antibody formation,
ABSTRACT

There is a hypothesis that Japanese encephalitis(JE)
virus overwinters in the body of hibernating cold-
blooded animal in the temperate zone. It is not
known that JE virus multiplies and produces anti-
bodies in the snake, however the author succeded
in demonstrating the HI and neutralizing antibodies to
JE virus in the plasma of non-poisonous common
snake caught in Korea. This experiment was designed

to explore that JE virus multiplies and produces spe-

cific antibodies in the snake after the virus inoculation.

Two strains of JE virus isolated from mosquito and
snake were used. Varying known amounts of virus
were injected into snake intradermally and the snakes
are kept at various degrees of temperature. After that
viremia and antibody were checked at a certain inte-
rval. According to the results, viremia could he dem-
onstrated but it was irregular. The demonstration of
antibodies was difficult but HI and neutralizing anti-
body to the virus could be demonstrated in only 2 out
of 30 snakes. Though it is not definite one the above

results support strongly the facts that virus multiplies

L
and produces the specific antibody in the body of sna-

ke,
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