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Fig. 1. Plaque reduction neutralization test (PRNT)
for Japanese encephalitis virus antibodies.
JEV Nakayama-NIH strain was mixed with
human antibodies after immunized by
inactivated JE vaccine.
A : Virus Control (10°)
B : Test serum from an immunized human.
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Fig. 2. Evaluation of HI antibodies in immunized
human serum.
A :all tested individuals
B : tested individuals who have less 1:10
HI antibodies at first bleeding.
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(Table 1, Fig. 2).
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Table 1. HI Antibody Titer of Japanese Encephalitis Virus Response after JE Vaccination.

First Vaccination was Done in 1994

S = =

T~ month (1995. 4) (1995. 10) (1996. 4) (1996. 10)
A \“\\_ 12 months” 18 months 24 months 30 months
<1: 10 78 (36.6) 32 (14.4) 102 (44.3) 71 (30.3)
1: 10 22 (10.3) 61 (24.3) 51 (22.2) 64 (27.4)
1: 20 70 (32.9) 57 (25.7) 532 (22.6) 84 (35.9)
1: 40 36 (16.9) 54 (24.3) 22 ( 9.6) 11 ( 4.7)
1: 80 6 (28 12 ( 5.4) 3(1L3 4 (1.7)
1:160 . 4 ( 1.8) = =
1:320 1 (0.47) 2 (09 — —
Total 213 232 230 234
GM.T 1:18.1 1:27.7 1:11.6 1:13:2
‘\'\“\. month (1995. 4) (1995. 10y (1996. 4) (1996. 10)
B e 12 months | 18 months 24 months 30 months
<1: 10 (100) 16 (26.2) 42 (63.6) 36 (51.4)
1: 10 — 19 31.1D) 12 (18.2) 19 (27.1)
1: 20 — 15 (24.6) 8 (12.1) 15 21.4)
1: 40 s 9 (14.8) 4 (6.1 —
1: 80 == 1 (1.6) == —
1:160 — 1 ( L.6) = =
1:320 — = = e
Total 73 61 66 70
— 1:17.9 1:6.7 1:7.0

GM.T
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Table 2. Neutralizing Antibody titer of Japanese Encephalitis Virus Response after JE Vaccination.
First Vaccination was Done in 1994

Month (1995. 4) (1995, 10) (1996. 4) (1996. 10)
Neut 12 months 18 months 24 months 30 months
1. 20 15 ( 9.9)
1. 40 22 (14.6) 3(38 2 (24 1 (37
1. 80 36 (23.8) 10 (12.7) 17 (20.2) 4 (1111)
1. 160 21 (13.9) 20 (25.3) 24 (28.6) 5 (18.5)
1: 320 32 (21.2) 19 (24.1) 26 (31.0) 10 (37'0)
1: 640 20 (13.2) 18 (22.8) 11 (13.1) g (29‘6)
1:1280 5(33) 6 (7.6) 4 (4.8) '
1:2560 3(38) 27
Total 151 7 B4 1:348.1
G.M.T. 1:244.1 1:469.4 1:275.7

" month agter first vaccination

Table 3. The Relationship Between HI titers and Ngutraiizing Antibody titers

eutralization

fiter 1:20 1:40  1:80  1:160  1:320  1:640 1:1280 1:2560 leutralization

HI titer mean titer

<1: 10 12 11 15 12 1:114.4

1 10 3 12 2 9 1:162.6

1: 20 1 14 29 55 7 1:2819

I: 40 1 10 10 ) 2 1:539.4

I: 80 3 1:1280

1:160 9 2 1:2560

1:320 1

1 1:1920

4. HI Sx|71et SEHetA|71e] Azt

£ d7eld 4269 FAE Fgske e
2L hemagglutination-inhibition (HI) test®} pla-

que reduction neutralization (PRNT) testS- A-8-3)

® =
ek F ez FAHY Azl ARaAE B
qs%:mn‘]’{?f"m o]lx Qlck. Table 3oll4 wvlasleldl didAb:= HI

on
§ o 12month Month Aot FIEAr 2R EAlle dAAE O
(o]

@ g Ao 2 slo] vlaEle]Zch o] Fol| ojslwl Uutx
Neutralizing antibody o5 HIJD;LX']P}?} Egﬂg %’L ﬁg‘zﬂﬂ_ O_ﬂl,&] —15:93:

titer
ok z2ehv HIGHAIZE 110 m|gkel izl 2%

Fig. 3. Evaluation of neutralizing antibodies in A =aEkae 1 ) &3
immunized human serum. 4 Al 120 SPgel BRie W
PRNT test7} HI testol] n|3lj4] o5 qlgkgl 2140y
2 group BO 739 Al Fshgharbhs 100 olEa 2 Ak
20 o|ge] F3APIE HoAFI 3l



122 Aol - Al4d A1l E

il &

Qe wlolzls Aghe 196013 ol vk
o B Sl Bt widle] AgEmA $a} vt
A9 FAR AT ol T ek FulollAE 1949
el 5,50089 iAol gl ¥, wid 1,000~
2000 % A A7 WAk Tt WA
AEolFolle 49 FEoZ Mgl Aied
o1} 1982udel|A] 19831 Apolol] 1,33670] whalsl
o) s5%o] ksl ulAle lgeel Y. F
dellA= 1967 Aoz wjil FHFe] AAHN
31982y e] thf-efe]lZ 1985wd A XA =71
o] wed Ff A¢d(Expanded Immunization Pro-
gram) & AASA Smelld B HEsto] ohd
800~1,00090] HE WlARZA ol 3ael4]
154)¢] 4o} ol&z=e] 95~100%2] HEES A
sh gk oleh ol A AL whd 157
Yisle] S} wude 5 FAe Al o)
D uwiebd o]2)dt shah bl obAe wRAS ek

e |
oz AFAARY T LA viaT u) B2
A
T

8 wde] 2 EAE Helmw AsE ¢ F ek
aet AF7A WA Bl sl SHY YA

24 glo] AASHUI ol WA HF A A
B} B 9]FellA ofe] A¥E é*lﬁl 7%?»]?- 5
2 AAE] 371wl =
o] A=7h ggieh Wb, £ 4 %Loﬂ/ﬂh kel
FHellA ofe] A} AlFSA] ok dEH gl
o] ofl=AE fleto] QAFHA Ase] & 2F
Gag o= slo] T3] 2 HI =9 =
Alel] 213 A7 S3b 2 2xdzke] A B
25t

2 d7Rle] 1992vdell =9l dHd WA
B883 =A Al gsbd” 194 winke] o

AR} HI 3H47F 56.2% )14 ok -&o] vighrh B

oAqrFle] Ay Aol 258k 1, 2, 38hdo]
A= 63.4%004] 1:10 o]4ke] HI gkAdi7}7) vhgheh
B Anps 1992d570) Ane} $A% AE wol
Fa gick aelvh 3 APl =AlAE A
AT B 120 ol49 AE HelFm gl

Aoz & o, §41& JF ¥
3} kA7) whAlslan 9188 oldl

3] HAgx sAYAlell= HI dhAle] GM.T.zk
o] 1:18.1|4 1:27.7%, =3kAe] G.M.T Flo]
1:244. 1014 1:469.42 ALsh= = Babal ulao)
sl At kst %:3: %} -’F ATt

Table 13} Fig. 2¢f] 2Jspd »

o

Auvkel HI gAlek Z }*HJV 2T li‘o;}% B
gloil 2 WodE sAUA= s BF o

!

R AT e BB S 90 G @
AN AEF] BEe AR SRR gk ek 5
3} boosting HIE Holx 9le-g & 4= ggirh

12w %oﬂ HI g7} 1:10 ©
A group BEZ Ffate] al7h welE e}l
v} o]=2 HI 01'2{]7]-7P EF 1:10 H]
Falar _g_q_}ag-zﬂf B 1:20 o] 48 Holz gl9d

Tk olEe WAl 1% Ak Fdel Al Wiy

r:'i
2
o,
o
T
2 &

s AolE B group ARSH EX= gkgiort
WAHEE &AL 7kl 2 48 &
s glelch (Table 1, Fig. 2). 2} o]& oA

b

|45z HI g2t gelol 514 ek oA

sick. group B ohiAl 3% 6742l
4roz WHe shuslo] AU W WA 6
A% 16788 WALEFOIE 2 APsy A
HI &7} wWglz} Helz] gfo} 25% 2] #HEF i
A= wiAl2] boosting 37} HolA] gkglr)l 7]
uh o] iR AdellA F3F A7 1:20 o] o]

2

B9} o]9} 7o Azt wial HZ gakx)
ARle] W Hel wiel w4l FFe] A} k=
A vebds BolFa glow, & wle] wiAl 3E
off oA A Ade] FEIA g group

boosting F¥ 4] ohE

00 A
25 o‘y_r‘ oh}h;]

WAAEE DIAFOLE HI GH7HE 1510 o] 4ol
557%0]9l AYo] F3 A= 1:20 o]
R4 Yk @b BAe] 2
._ﬁ—o“ Aedol| 4] whd HE ri'l-‘j l&,% 7]55.041 aozﬂ

groupel] B4 =4 &

rkﬁ
‘6‘
8.
m
=
> o
te o

7]%’&#" E‘ifﬂl olrka & 2= glrh. ulela



e

1995l A R WA HEF 2AF 9
gk 2vdwulete] AFo] £ ofe] Ao s 1
AL g & 5 ok

dEd PAVE vehdie e 2E HI
A7 FA3 FaAZE 4 ol Sk o]
WS vlazsle] 2 I Table 3ell4 2 wle}
ol HI g7z} S7bsld F3gal7t 94 F71%
= 57 A%k zEy HI Al gk g9 A3
719 FogAe] A AA77E A7t U] Wi
ol HI @77} 1:10 w]Rkl Zpoll= F3lekA|7}
o HFE qrhs L1445 fAE AERE Sk
7} 7] HI A7 FH 17 & 5 9
ko ey diEe] Al AT BHe=
A7 FAE FEeR dm Yot o F
Z& wlole]A9] =5 49 incubation A|ZF Sel] 9
sto] oJ7}e] Apo]lE Holx itk YvkH oz F3}
717 1:10e4 1:20 HEH 2ol Alelel| 4] 9
PEHY wlolzl2e] $4E e F dve T
s 7R glvka dEA Sl whebA] A
HAE S A fstels FEA Alde] U

o

i i ok

NIH Sofl o3k 3hAll7l Sfjelld] 2eiss 4]

3 F3s2 7EAEAA
gk EASE ErE afal ozt el Aked
Aol o] Qix|ed wiele]se] FAES FEe] &
T 9 £33} FArE BT o, WA gk

7} ZAelle F3b A ZHo] HI P} 48

ot O% izl AR vlelEaE FIle 9
AE 48 5 herd immunity 2ol I 3
gk wjolct E A mind JEXY] wAls F
A BHA 2 ol HER FEsS AR Y
Aol EH oz WA e Bae

12 A HEF 3 R

A2 AAET AFHA d whgol o

ek
8
-+
_
(8]
W

A AE 2AZe 98 A $AE sl
elels WAl BF F dom Ha 2d oo 3
A7k AAE o zAstolol ¥ ez gz,

FloflA] BhEo]Zl Y] wilel] 23k HI 9
o A B S AXE I A 71
Al At e vla 55 #9els] 9wl
1995133 E] 19961717 73bFe] 3 2Sdtm o)
Be WEoR 3] gA} 2AF Al S
I A2 AnE gk

1) QExg WA FellA] Azdl wWae A
Sigl o, HedAe] HI gall7h= 1:10 o]4fe] A
A 21395 135902 63.4%7) HI A8 B3]
I 3igled, FaekAle AYe] 1:20 o]4ke] ¥
Ve A Algich

2) MARETF 55 Hdd 2t eALAlel 3
A7b g AT A, 127080 A7t
7} HolZehrh ohA] boosting @ EA7V7L Assl
= 2 A0 5 Adch wekbA Sl ALl
LEEE E83 WAL 2l FelollAg] YRy
vto|t A F45 Tohflr]e] FE3 SAlE A4l
2 glen] boosting AT gl Ao wergu)

3) WMAHEESE o] IS wl HI g7}
odlA= 1:10 ojute] 44.3% 2 Jel} o} wlolE]s
sohllEd] 2 Agsls FadATelAE 2
1:20 o2 &A7IE HolFm glo], wia A
% Y 5L A% AFF A7E 19954
ol HFH 2do] BV Ao 24 3lgich

4) QE= W o) AAE dAlrlE &4

sl Wb HI Al7F o] 7HH3ellE k)
2= =]

o)
o

i

i

1) MMWR : Inactivated Japanese encephalitis virus
vaccine recommendation of the Advisory Commi-
ttee on Immunization practice (ACIP). 42:PR-1,



124

2)

3

e

4

5)

Zobzdel : A4 A1E
1993
HANE A 3 A= 24w s |

3}

Sabin AB : Oral poliovirus vaccine : Recent results
and recommendations for optimum use. R Soc
Health J. 2:51, 1962

Hoke CH, Hisalak A, et. al: Protection against
Japanese encephalitis by inactivated vaccine. New
Eng J of Med. 319(10):608-614, 1988

Ku CC, King CC, Lin CY, Hsu HC, Chen LY,
Yueh YY, and Chang GIJ: Homologous and
heterologous neutrization antibody responses after
immunization with Japanese encephalitis vaccine
among Twain children. J of Med Virology. 44:
122-131, 1994

6) Poland JD and Cropp CB: Evaluation of the

8)

9

potency and safety of
encephalitis vaccine in US inhabitants. J of Infec
Disease. 161:878-882, 1990

TF and Yu encephalitis
In plotkin  SA and Mortimer FA :
Vaccine. philadelphia, WB Saunders Co., p682-
794, 1994

AR QRGN oEE i3 o]y
A, 25:812-817, 1982

ZY, e, FA9, whgR), A, 2ed:
T A=ele] dR¥gulolai i gk g
g =4k oidhlelyadEA]  22(2):147-
154, 1992

inactivated  Japanese

Tasi YX : Japanese

vaccine.



SEAD WA HFF ¢ LY A S ASHY W ukSol) g A7 125

= Abstract =

Studies on the Duration of Immunity and Production of
Antibody following Immunization with Inactivated Killed
Japanese Encephalitis Vaccine

H.W. Cho, Ph.D., J.H.Nam, Ph.D., H.D. Lee, H.C.Koh, J.J. Kim, M.D.*
E.J. Kim, S.L. Chae, Y.S. Lee, and J.J. Lu

Div. of Arboviruses, Korea National Institute of Health
Public Health Center, Kwangwha Gun, Inchon

Prupose : Studies on the duration of immune response against Japanese encephalitis
virus from recipients with JE vaccine (Nakayama-NIH strain) in Korea.

Methods : To determinate the immune response and the duration of antibody against JE
vaccine, 213 students were examined since 1994 using hemmaglutination inhibition test and
plaque reduction neutralization test (PRNT).

Results : 24 months after the first vaccination, haemmaglutination inhibition and
neutralizing antibody maintained from the recipients 63.4% (>1:20) and 100% (>1:20),
respectively. In April 1996, one dose booster to the same recipients those who were
vaccinated in 1994, the GMT antibody for HI and PRNT titer were both increased from
[:11.6 to 1:132 and 1:275.7 to 1:348.1, respectively, after 6 months booster (after 30
months from the initial vaccination). This results showed that the antibody from the active
immunity could be maintained more than 12 months after the initial vaccination.

On the basis of these results, inactivated killed JE vaccine (Nakayama-NIH strain) using
for preventing against JE purpose seems to produce antibody enough to protect against JE at
present.

Conclusions : Along with the tesults of this study demonstrating duration of antibody,
the active immunization could be maintained as long as by initial vaccination of 2 doses, a
single dose of booster vaccination made during a period of 1 month to 12 raonths and the
successive booster vaccination by 2 or 3  year intervals. However, the immunization sche-
dule should be concerned with both epidemiology of disease and the immune response of

vaccinated individuals.

Key Words : Japanese encephalitis virus, Hemagglutination inhibition test, Plague-reduction
neutralization test



