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Japanese encephalitis (JE) is an important encephalitis in Taiwan. The
endemic season is from May through October. It is caused by a flavivirus. In
Taiwan, the major amplification host of JE is pig. It is transmitted from animal
to human via mosquito bite. Many factors were known to affect the protection
efficacy of one’s neutralizing antibodies. Among these factors, sufficient
number of vaccination, time after the latest immunization, antigenic

heterogeneity and the frequency of natural infection are of the most important.

Because of the mass vaccination program starting from 1968 in Taiwan, in
the past 30 years dominant population of JE confirmed case has gradually
shifted from children to those more than 10 years old. Recently, the lowest
positive rate of neutralizing antibody was observed among people of 20-40 years
old. Therefore, the capability of college students to neutralize JE virus became

one of the most concern topics in public health.

This project was conduct to compare positive rates and titers of neutralizing
antibodies against one JE vaccine strain (Nakayama) and two JE wild strains
(CIN and TN207) among college students. Antibodies titers before and after
prevalence season were also compared. Four residential areas in this study were
selected according to the prevalence of JE in pig. One hundred and thirteen male
and 167 female volunteers were enrolled in this study. All are college students
of 19~22 years old. After prevalence season, blood samples of 73 male and 138

female among these volunteers were collected.

Titers of antibodies in blood samples before and after prevalence season



were analyzed by plaque reduction neutralization test (PRNT), with 70% of
plaque reduction as the criteria of seropositivity. Seropositive rates against
Nakayama strain were higher than that against two wild JE strains. Seropositive
rates among different residential areas were significantly differed. However,
titers of neutralizing antibodies were found not different among the residential
regions. Four times of booster in neutralizing titer were not observed after the

prevalence scason.

The results indicated that the protections of 4-doses vaccination in college
students born in 1981~1984 were still observed. However, their immune
responses against vaccine strain were significantly stronger than that against
wild JE strains. It might be better on consider of using another JE strain —
Beijing, to evaluate the efficacy of neutralizing antibodies against wild JE strain

for these people.

Key words: Japanese encephalitis, Neutralizing antibodies, Plaque reduction

neutralization test (PRNT)
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A= 6T SRR dRBALSHBOHE 1822 RASAHAEA
ARG R mEXLPRABGHELE (ot RE2£38)
PRABEMEE (%)

B HA (#A$) Nakayama CIN TN207
&3 B (n=24) 62.50 33.33 16.67
4 (n=34) 70.59 29.41 17.65
£t (n=58) 67.24 31.03 17.24
R BH (n=34) 73.53 26.47 26.47
it (n=48) 66.67 29.17 16.67
43 (n=82) 69.51 28.05 20.73
% 1% 5% B (n=21) 80.95 52.38 52.38
4 H (n=35) 77.14 57.14 37.14
&3 (n=56) 78.57 55.36 42.86
& H ik Bt (n=34) 61.76 29.41 26.48
&M (n=50) 74.00 42.00 32.00
&3 (n=84) 69.05 36.90 29.76
83t B4 (n=113) 69.02 33.63 29.20
4 (n=167) 71.86 38.92 25.75

43 (n=280) 70.71 36.78 27.14
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& = >~ Nakayama i Z /5 2 18-22 RAZ A HFARBABMEREZ T
Fo G E (arth] RE2£3A)

PGB EIEE (%)

HE 5] CIN & TN207 CIN TN207
&4t B 61.5 61.5 30.8
k3 45.8 41.7 25.0
&% 51.4 48.6 27.0
B RM% Fit 36.0 36.0 36.0
b 50.0 40.6 25.0
A3 439 38.6 29.8
& 12 B 82.4 64.7 64.7
M 71.4 71.4 46.4
&3 75.6 68.9 53.3
& a % B 52.4 47.6 42.9
+ M 62.2 56.8 40.5
A% 58.6 53.4 41.3
it A 55.3 50.0 43.7
3 57.9 52.9 34.7

43t 56.8 51.3 38.1
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RE-GAT - 2R -HRBASHBOME 1822 EALAHAEA
RERBHFZPRREET RSB (a5  RR2E£3 5)

o L EE B AT T 3G AR
G M5 (#4%) Nakayama CIN TN207
&3t B (n=24) 9.20 2.42 1.60
4 (n=34) 17.98 2.51 1.80
&3 (n=58) 13.60 2.47 1.72
R % B (n=34) 20.88 3.19 2.71
%M (n=48) 10.73 2.43 1.60
43 (n=82) 14.16 2.72 1.99
& 154 BH (n=21) 25.80 7.62 6.46
4 (n=35) 21.83 6.36 3.10
&3 (n=56) 23.26 6.81 4.10
=Rk B4 (n=34) 11.73 3.15 2.66
44 (n=50) 19.67 4.91 3.00
A3 (n=84) 15.94 4.10 2.85
3t B4 (n=113) 15.34 3.52 2.83
4H (n=167) 16.58 3.70 2.27

43t (n=280) 16.07 3.62 2.48
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Am 1822 RARLHOBRARERAETHRBZ FHHBEIF (18
¥ RE 92 %3 F)

IR L e it
A BLEABEYEB*  AB EHEA* BHEk B
1 34 30.3 - 42 25.5 -
~10' 46 41.1 59.0 73 44.5 59.8
~10? 23 20.5 29.4 40 - 244 32.8
~10° 6 5.4 7.1 6 3.7 4.9
>10° 3 2.7 3.9 3 1.8 2.5
st 112 100 100 164 100 100

"EIBNEAARUMERREANE  BHE B AAFHAME >
Y

25



RE -~ BITHRITH AR ERA TN - BERK - KA TIHEE

915 S Baotk  RMAE EH/B O

HE o i 55 20.1 55 20.1
wES 82 299 137 50.0

& 1% 8 54 19.7 191 69.7
& hik 83 30.3 274 100.0

M B % 163 59.5 163 59.9
3 111 40.5 274 100.0

BRAE NEHAE 55 20.1 55 20.1
i3 R B 194 70.8 249 90.9

24 18 6.6 267 97.4
- 7 2.5 274 100.0

HigE E 0 182 66.4 182 66.4
(& 28) 1~10 48 17.5 230 83.9
11~100 38 13.9 268 97.8

101~200 2 0.7 270 08.5

201~300 1 0.4 271 98.9

301~500 1 0.4 272 99.3

501~700 1 0.3 273 99.6
2000 1 0.4 274 100.0

B R200 % 180 65.7 180 65.7
RAK®E P 94 343 274 100.0
B R200, ¥y 185 67.5 185 67.5

RA& ) = Y 32.5 274 100.0
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RE BTG DHAPBEART MR BERSE - R&TIEE ()

# 15 R Btk EMEE EMBOL
BB TR 1R 118 43.4 118 434
Sk —B-®Kk 99 36.4 217 79.8
BXR 44 16.2 261 96.0
FREE R 11 4.0 272 100.0
(TR 35 FF) Z3 121 44.2 121 447
2 4h 2 153 55.8 274 100.0
(T &% 35 £77) & 248 90.5 248 90.5
ARAN R 26 9.5 274 100.0
(T "% 355 ) % 142 51.8 142 51.8
B G H 2 132 48.2 274 100.0
(°T "X 355 P ) 5 196 71.5 196 71.5
Bl AR, B% 78 28.5 274 100.0
(T o3 35 F7) % 268 97.8 268 97.8
-2 ) 2 6 2.2 274 100.0
15 A B 0 12 4.4 12 4.4
TRE Q2 1 57 20.8 69 25.2
2 77 28.1 146 53.3
3 81 29.6 227 82.9
4 38 13.9 265 96.7
5 9 3.2 274 100.0
AELE FAEE 144 525 144 52.5

BT & 130 47.5 274 100.0

27



MR~ BAEIRIE BT IAR ()

RE - BITHRI SO EAATH

8 37 RE Aotk EMEE EHEsn

Tk Ry BRMAE 254 92.7 254 92.7
i pERER] B -8 9 33 263 96.0
HE_E 6 2.2 269 98.2

=38 3 1.1 272 99.3
Y By 2 0.7 274 100.0

X A 0 248 90.5 248 90.5
GNE A 1~5 12 4.4 260 94.9
AR R AT 6~10 9 33 269 98.2
Bl EH 1130 3 1.1 272 99.3
31~50 2 0.7 274 100.0

- )| % 268 07.8 268 97.8
J-QEg b e = 6 2.2 274 100.0
%R R B S 274 106.0 274 100.0
=N Y Z 0 0.0 274 100.0
@4 BB 2 % 274 100.0 274 100.0
A, P 0 0.0 274 100.0
T Y ¥ 274 100.0 274 100.0

B R X i 0 0.0 274 100.0
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N RPFHHREF AR RARERBRZBM R ETRER

%17 P e
(set alpha=0.05)
EEHE 0.3853 %
b ) 0.3182 %
VEN Rl A 0.4282 (exact) ¥
WieEx 0.5312 %
) 0.7170 %
TR 0.2924 5
BT TR F 0.7466 &
°T v & P —EF 41 0.7598 %
TR R FT—E RN 0.9569 3
TR R FT— & BF 5 0.8138 5
TR B PIT— 7R Fe] B B, 0.6204 5
TR R T —H A 0.3623 3
By 448 5E 3 B 0.9921 &
AEAL BT 0.1417 %
oT i 4 B E 4% 0 T 0.7843 &3
s Ak % B R 0.1496 %
% &R REES 0.7405 %
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Rt RABE S OHAELHNBRZARWHB L

%] p1a BRERT
(set alpha=0.05)
EEWE 0.0025 z
£ 0.4433 %
£ B A A& 0.3693 (exact) 7S
WIEE £ 0.7970 %
K& 0.9363 ZS
TR 0.5269 %
0T o 4R 0.7833 (exact) %S
"T %% B A —%F 4h 0.1685 5
TR FT—B RN 0.01 Z
TR AT —R B 0.8179 5
o7 o B P — 1R ] B R, 0.2819 %
L - 0.7043(exact) %
By B4 762 B 0.7228 %
RBLEHT 0.3082 %
TR % R B 4 0 R 0.9629 5
S ok 25 8% RS 0.3434 5
Ta TR EESE 0.4371 ES
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AN BATERHATA LT SR - HEMASHBROHME 1822 KK
2k 4 8 A8 X 7% Nakayama 2 F Fod 815 M R th &

PRABGHEE %

HE 3 (HhAE)  FATEMN MATE%
CE B4 (n=18) 66.67 7222
4 (n=27) 74,07 77.77
&% (n=45) 71.11 75.56
R K (n=24) 79.17 70.83
M (n=40) 70.00 90.00
243t (n=64) 73.43 82.81
#1% # B (n=10) 60.00 60.00
4 (n=26) 69.23 69.23
243t (n=36) 66.67 66.67
& H % B (n=21) 61.90 61.90
4 (n=45) 75.55 88.88

&3 (n=66) 71.21 80.30
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2%
PRGN E %
R WAl (HAH)  RAEM  AREA
Nakayama M (n=73) 68.49 67.12
M (n=138) 71.01 83.33
A3 (n=211) 70.00 77.72
CIN B (n=73) 32.88 43.83
4t (n=138) 41.03 39.86
&3 (n=211) 38.39 27.01
TN207 B (n=73) 28.77 31.51
M (n=138) 26.81 51.45

43 (n=211) 27.49 44.55
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