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Abstract

The presence of Japanese encephalitis (JE) vius in mosquitoes infected experimen-
tally could be demonstrated on the 3—5 day after infection by the intracerebral inocu-
lation into mice and at the same time, the viral antigen in the mosquitoes midgut
could be detcted as well by the fluorsecent antibody technique. In the salivary gland
of mosquitoes infected, the viral antigen was found on the 11—13 day after infection.
In pigs infected experimentally with JE virus, on the other hand, the viremia appeared
on the 2—3 day and not on the 6—7 day after infection. The hemagglutination-inhibi-
tion (HI) antibody in pig sera, sensitive to 2—mercaptoethanol, showed rapid rise
subsequently .

Referring to these process of JE virus infection in both mosquitoes and pigs, the
starting time of infection in mosquitoes in early stage of epidemic may be estimated
by counting backwad 3—12 days from the date of the first isolation of JE virus from
mosquitoes caught in fields, and the starting time of infection in pigs to retrace at
least 5 days before the date of detection of HI antibody in pig sera. Using such a
method, it was possible that the starting time of infection in mosquitoes in early stage
of epidemic during the period from 1965 to 1969 appeared usually 4 or 37 days earlier
than that in pigs.
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In the case of 1965, the JE virus infection in mosquitoes in the earliest stage of
epidemic could be retraced upto May 18 or 27 by counting backward from the May 30
when the first isolation of JE virus from mosquitoes caught in the fields was made.
In the latter part of that month, the prevalence of newly emarged mosquitoes showed
a peak in population. It was presumed that the first stage of JE virus amplification
would occurr in the presence of susceptible pigs. Same phenomenon were observed
both in 1966 and 1967. In 1968, however, the first isolation of JE virus from mosquitoes
was made on July 22. It was about one month later than in previous two yvears. The
starting time of infection in mosquitoes in that year,on counted backward, was on
July 19 or 11. The prevalence of newly emarged mosquitoes, on the other hand, had
reduced markedly in the middle part of that month. Consequently, it was conceivably
possible that the amplification of JE virus could not be expected efficiently under that

circumstances, eventhough there were plenty susceptible pigs there.
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Table 1. JE virus isolation from females of Culex tritaeniorhynchus mosquitoes and HI

antibody rising in swine sera

Places of b ) \ Period of HI antibody Period of
Year mosquito ~ Date of Isolation | virus positive rate ‘I.{I antlbodoy
collection virus isolation | efficiency i isolation in swine sera rising to 80%
(days) (%) |  (days)
1964 Omura June 8 2.1 |
” 23 4.0
July 3 1.9 61 — -
” 9 0.6
” 17 2.4
Ang. 7 0.3
1965 Omura and May 30 0.3 June 22 9.5
6places in June Early 1.0 7 29 33.3
Nagasaki ” Middle 0.8 24
area #  Late 2.2 100 July 7 40.7
July Early 5.2 » 15 88.9
” Middle 1.3
” Late 0.7
Ang. 12 0.1
Sept. 6 0.5
1966 Omura and June 1.4 July 4 10.0
6 places in July Early 0.9 » 11 13.1
Nagasaki ” Middle 3.7 65 7 13 49.8 28
area v Late 7 26 79.8
Ang. Early Aug. 2 90.6
” Middle
” 27
1967 Omura and June 23 1.2 June 22 15.2
6 places in ” Late 2.6 7 28 17.4
Nagasaki July Early 3.5 35 28
area #  Middle 1.6 July 12 77.8
” 27 0.3 7 19 94.8
1968 Omura and July 22 1.3 July 20 2.6
5 places in v 27 21.9 © 24
| Nagasaki 17 » 31 20.5
. area Aug. 7 3.1 Aug. 6 20.8 |
v 20 96.4
1969 Omura and Ang. 1 2.5 Aug. 14 32.3
3 places in ” Early 2.8
Nagasaki ” Middle 2.5 26 | 27
area ” 23 2.6
” 26 1.8 Sept. 9 94.3 |
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LDERFES LDitiaus, HINY A A ADEHFENKTH
B aH 2T nA = H ORGER BN E R £ T
B n EAVHB LDl D = & Th D (Wada et
al 1969). L, RW¥HFOMBOEHE JILBROTR
e h o TS L 5. FHE, FHES
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WDy, EILIED L OO TR T ERE A
IR T E I AT L onER Sh b (Wada,
et al. 1969).

oz, HEROBEER M Lo O Population
HERL T ST TR ZOMADADHRE L
TOBHNKEHITTH L, BOMEEERIL Y
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ARAREEOFFE £+ 5 T HEA L.

Table 2. Hl antibody rising in the sera of swine slaughtered at lsahaya district,
southwest of Nagasaki area
(from the data of Nagasaki prefectural Institute of Public Health)
\ . i . .
. HI antibody positive Period of HI antibody
Year Pi:itﬁg()f HI antibody rate in swine sera rising to about 80%
i (%) (Days)
1965 May 25 16.3 36
June 29 79.0
1966 June 17 5.4
July 8 18.5 %
” 13 78.0
1967 June 20 15.5 25
July 15 85.0
1068 July 25 15.5 7
August 21 97.8
1969 July 30 5.7
; August 13 £0.0 21
| ” 20 90.0
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S LB YA A ABEERR T X 5 REEOT T
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DEF—HFFELTW A0 L 5cBbhs, L,
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LD T A A AERABEH LT B OB EEDOHER
LOATLEIETH B L2 D, ED X ITEFERK
DEREND » THBEAROEBEENZ Lot h,
B E KD population HVANFIUTERE DRRSZIEKIL Y
A NABRDOBET LD S EFRT, OLTEHBO Y A
ARG, BIBEAHO YA A ASHELED L,
B OERBOEE L T Oith 5 T OWDOBEN il
FBOEW & +5 & 1965E K IF19664E TILIR D popula-
tion DL IE B 341 T A E  196841T
LR L1674 F ot Hh 5 (Fig.4, 5, 6, D.
Z Dk 5 I OBIREAR TR & U T TR R BRI
P TEBEL T BITIUENHELUERZELE
75 otc) BZMBEAR L v 1 A AREBD HIERE
A 5T BETIE, BIB1965FE K UI66ETIZTh Y K
3% B HO v A A AGERO I S BRI E - T
T, BEZWRD v A L ARG O FENECETILS
19684F K O 1964E LB HIRI T H © 195713 % DFh[EIT
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%118 F 703130 BlCmRIRIRIC 7 1 L APURAGER X
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QIE TR & 5 A TR LI, EETHR
THR TS, Table 5 CRBL5C, Bhbok
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Table 3. Difference of presumable infection between mosquitoes and swine
Year | First virus iclaion | st HIantibody | Presumante | PN o b
[ rom mosquitoes rising in swine sera swine ‘ z(lggyzgvme infection
1964 June 8
1965 May 30 June 29 June 24 26
1966 June 24 July 11 July 6 13
1967 June 23 July 5 June 30 8
1968 June 22 July 27 July 22 0
1969 August 1 | August 14 August [¢] 8
|
Table 4. Presumable infection of mosquifoes and swine
Yeur | ErSpumable ntection G senSilveS® Presumatic Lo attioes
‘mosquitoes Midgut Salivary gland| ;:ix:g m swine swine ;(13gy2\)ivme infection
1964 June 8 June 4 May 27 - - -
1965 May 30 May 26 May 18 June 29 June 24 29—37
1966 June 24 June 20 June 12 July 11 July 6 16—24
1967 June 23 June 17 June 11 July 5 June 30 15-21
1968 July 22 July 18 July 10 July 27 Juy 22 4—12
1969 ‘ August 1 July 26 July 19 August 14 August 9 14—21
J
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Fig. 3. Isolation of JE viruses mosquitoes in different five places in Nagasaki and

Kagoshima prefecture in 1965

10F 1 | | ! r N
u | | [ I r I
3 ) | | | l ] |
ol ! | ! ‘ ! ‘
o5 . ! ! ! ! !
3Tt nlibhills.
i |
5 2 nin i | o[ ol
L I I I |
U!1O I g | : | I
9 l | : | | |
8 I l |
B S | A T
2 ool il bk s
N ] | [
g 2 ﬂﬂﬂ l i I Al [1ln o 0
101 I | | | | |
ki) l | | l i [
S l ! | ' | [
0“5_ | II | { _l |
- ® | | ! | |
g o H ﬂ | | ! "B
> z |ﬂ ! ﬂ lﬂ X 1l
10t ; ! | ! n ! 1
| | l all {
4 ! l | ! ! ‘
2. | l | ' |
Z 5 l l [ |
% 5 | ! ' | I
{3 Tl ool o
o 2 [ 0! | 00 n
10F ; l | | | |
" | | | ' ! 1
ru_(o; | | | 1 | |
s £ I
£:2 %50 | | I ' : :
385 | , 'H | | |
S P
832 i TR A olln oo,
| 1 \ ! {
Apriil ! May ! June ! July iAugust !Septem-|QOctober
ber
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tritaniorhynchus mosquitoes and the black sticks indicate the number of pools which could

isolate the virus from them.
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" Table 5. First virus isolation from vectcr mosquitoes in Nagasaki area and its
presumable infection
Date of virus |
Year Station isolation Presumable intection
1965 Tomachi, Nagasaki May 30 May 27 — May 18
Kaizu ” June 1 May 29 — May 20
Mogi ” ” 2 May 30 — May 21
Omura ” ” 29 June 26 — June 17
Taniyama, Kagoshima ” 16 June 14 — June 5
1966 Tameshi, Nagasaki June 24 June 21 — June 12
Tomachi ” July 4 July 1 — June 22
Kaizu ” ” July 3 — June 24
Mogi ” ” 12 July 9 — June 30
Togitsu 4 7. 14 July 11 — July 2
1967 Kaizu ” June 23 “June 20 — June 11
Mogi ” July 1 June 28 — June 18
Hongochi ” ” July 1 — June 22
Tameshi ” ” 4 ” - 7
Tomachi ” 7 19 July 16 — July 7
1968 Nishiyama 7 July 22 July 19 — July 10
Hongochi ” Aug. 1 July 29 — July 20
Togitsu 7 ” 1 ” — ”
Kaizu ” oy 2 July 30 — July 21
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