— ~ AR R

H A 98 & — T AR il 1~ 8 /v (3 Y R 25 PR I > AR >
Bl Em i RFRE L - B5E - BF 2D H50,0001E5%F
5l > 10,000fEJRFIR TIECC[1,2] « HIF IR H AKS 2055 - B
B R EE (Flavivirus) 19244 - R 5 JoE H AR REIEC IR
IR RS AH # o7 B HE 2R > B - H AR B0RA T IR 18 553 6,125
il o EHAT » BAGESE26M I FREE L H AL » HRkFH
& —BEZ MY (Culex tritaeniorhynchus) - TMIRAIFKIL (Culex
annulus) ~ REFW (Culex pipiens) ~ HIBPEIL (Aedes
togoi) ~ HIAFRWL (Culex fusocephalus) ~ HWJZFEML (Culex
vishnui ) FIEREGRIL (Culex annulirostris ) 5 SERERE S ILIR[3] °

HAKAZ #EEMmE THABARIK KX 1 (Japanese B
Encephalitis) 8¢ THAEFK K J (Japanese Summer
Encephalitis) > BHZA MRS HA ~ BRI ~ ke ~ 28 -~
FAA S ~ FEIRE ~ FIE ~ EEE ~ BRE FI&RIBH S nn gl st s B 2R - fill
] ~ @R ~ ENJE ~ FE2kPgnn ~ #iE ~ BT RATE S
@S E LA T - 38 SE I W BB AR AR S AlE#E20~50%][4] ©
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ARIRFATIE T > B 3NN - BT ANBE Z eI -
300~500 ° bR AFEYY: » L FEEYINE 2GS > s - 4 B IR
g~ WS~ H i~ IEFS R - 58 E S BT ARA T A BRI TR B
f5 4+ (amplifying host) °
BESCREC#EL - H AREEE Sakai B CTE1935F =2 (55
M§ 2 1 - MRS HERIR KRS - TEFEMKL ) RGeS HLTE
Fiadry THAKSZ 1 [5] © 19384F » Kobayashi H 2L i TS
K1 FRCIRGIHEE H AN L W= - AEEZEA H AL FE
[6] ° P HANSR FFEE RenmliT » mHEBOEE S » BER
BIIR » BURAE195STE 1 H A B &5 H 4R o 19584F - 558 HiiH
(Grayston) ~ F =HEFIEBAHMESE A HZKEHE—A8IE IR
Z ESHRE AP S o7 it H AR S R R (7] © 19674 2 @ LG
1,024 E9R 1) » B8 N 842 F87.66 - BIEA1520.1% > 1l
T E IR I3 A28 5 108 43 2 2.05[8] ° 19684525k 4 e B fiti —
PRIl 4 TH PRI $2 08 DAR > e 25 9 (9SO RIT e 8 S (91 BBUE) 58 A R R [9] »
19684 197 5[ E SR BIB T 2 44~279. 2 1] » 1976281985 HITE
36~67.2H : 19865 -GG » REAFHEEIRBIE RN r6~352H » B
19924F111. 1%+ » ZFEARWEFEE10%LLT o 19974 UG of [ fifE
EIR » B AR EF 10853 20.03 » 1998F119994F (IHE 1 I3 15118k
S AE22F024 > 11200042220 1 0 IR FIEATE T2 13~35
Z o AHSEC RIS AR (B LT < 32— > o JRATHIZREMKHE E IR
B SR > T 2K > EAE AT e H A RV RT LE A
1966~ 1968 1] Ele &8 H » 1976~1978F & %7 H » 19865 LL
BES  WATRIEE 6 AL > HEEEIYE EAHTH A
RIRBFIMERITAREGR > 19809 LItk - ZEIIFENIIME BRIT4RTE
5 HUTEIE EE50% - 2R 1 ledtEs e ~ 2@ 2 HEE 50%
DAE - —ME > FE0IPTH A 2R B M B T 25 i 50% 0 »
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R~ EREBbI 1A 28 15 R R 18

I R R I

1994 214 13
1995 284 27
1996 332 21
1997 342 6
1998 417 22
1999 412 24
2000 387 13
2001 400 33
2002 310 19
2003 309 25
2004 319 32
2005 306 35
2006 251 29
2007 263 37
2008 261 17
2009 260 18
2010 341 33

TEUE H N ETET F R E#HE90% » AR T ARG AT 22 6 H Billa
[10] °

e R 5 (914 i Ja 3 A AR A FrAE FH S i 25 > =2 T 0 AL i E
JREI9765 - LI 105% LA N A28 R - 1986~19884F105% LA
THIBEAEZR T KR T » 10~ 1958 3R R/ K > 205% LA ERU#EE
B BT 19954 B LA30~ 39k S A A8 i s > I RENI RS L —+
I ARATIR BN > 0 FiE e A RTREVR B BRI 1 > DA
3T (8] © 19964 HIR B fin T2 s S E44 % 2 [ - iR
20065 » JRBIFEERZ B HTE30K 5955k < [H » /& 1 BRI fn g
R PiHSIRE TR » AP P Fes s HuRs i -
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AIRIRATHIE B2 > 38 R S > SR i ARG
M B A28 7 RSB AL » tRIE1966~ 198851 /3 HT »
fEE R ~ SRR ~ PkERR ~ B AT RR T B i BE R 8 AR AR vy o
1989~ 199 1 4F = 4F- 1 IR (91 g st B /A LUK 22 AL % b By 5 B VR T
R BIR 28] » H M TE AR R 5 B AR [11] © 1994
T LIBAL R A Z LR R G180 2 - 19954 HIl@ Z AL A= iR
25 [12] © 19984F = HERA i I (1B G 2= B0 41% > 1999F 2 LR
IR EIERE 2% > Hag R i e H AR - A 1HIPEC < 20004 L
#2E20064F > DIEALRE ~ 28R - 2 LR ~ 2R SRR
HBR 2 IR % > B IR IZ (RS AR I

B G
HABRREEEOREB T 2 —M » KBE 708K &
[13] » BREARIEZIREI - EEUHR (yellow fever) JREEAIZ fli H
R RN IR E e AL 2K © TERE | - S EORER BRI
EE#J40~50180K (nm) > B —JgIREIMNE » I o AmAlsINm
FIR/NGERE (spikes) - MEAEIZEFFIBEBRRNAMRIE - B
ERE30MMK[14] < SMIREHEZEEE S E LI E (glycosylated
envelope, E) FlIfE (membrane, M) ZEH » IR AT & H
(premembrane, prM, protein) ° H A LR ERNANKEE
10,9761%E K » H—tHAHETJORF (open reading frame) /5 ©
B N 2 AR AN AT I B PRI 3 - S & T AR sz ARt A
MR - HEEE = » —ESRHERT N (coated vesicles) i
A BOE E R BRI A T A[15]
G it B A () Tt RS [ IRE BT ) A B 28 978 755 7] 46 22 PR AT B
HEPi#S (polyclonal and monoclonal antibodies) > #[rEEEEE 1k
% (two-dimensional gel electrophoresis) FIFERIE 7L (genomic
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sequencing ) HESTAEALFE ~ U ERIERB(RATELEL[16-18] » H
RIS RIREHI > TR 34 (molecular phylogeny ) AR IEHH EHH
A (prM) ZE H240K%E &I F91] (nucleotide sequence) » #§ HA
& K R 2 53 B AT AN [FI YRR (genotypes)  » i KHY—RIEL & 43
HEE HAS ~ BRBR ~ ke - 22 - BE - FEEE - HTHE R
EIEERIJEVAER ¢+ 28 " AU B AR BALAR ~ SRfZE - B8 =AU Et B 2R
B rE &R ~ FHAPYEE ~ VD558 ~ IRYNFIENE = ZRPYALE SERENJERR -
Al EEE TE (Java) ~ 2B (Bali) -~ (5 E 8T (Flores)
i SR AR PUEAS R R HIEIEN JERR[19-24] -

Bl B (7] — Ml (E S [E IRE EARY H ASIS R R 5 - HAL e
A FHE R FRACIE - 2053 B B 5 H AR B 2R EE R AE 1964 F
19887 M A 3.2% » BRERIAEIRIE 1968 F119924 (22 F 1
HAE4% > B/ N R EEAAE - BRI AR B LR A E 4
BF%{i7 (displacement) [20-22] ©

=~ BOwRE R G e B

" 1% H A 28 95 2 SR I T I AR - R S AE SR E Uk
ELAE R B BRI B AU B (R AR AE AR B - A MR T R 5
IMJE > FE— I HEARRS > J55 25 o] 8 HH HEL o Fs P sl 7 A R Py
EEHE A HE RS [25] > WEEAUE B THIN (helper T-cells) #&
5. GG FE R EL P 58 A I 7 30 e sl ok 8 91 S I > [HE A S IR
VS PRI P R T B B AS £ (glial nodules) [26] ©
EAE RS A BE R ) 1= AT 2 B B (CD4+) THUMEFIBWRELEK »
B RZAFFERINAE B & [EBR[27] » BiR IR0 C 1R ABSHE
B8R o - THEF (interferon alfa) BEIR S - (AR ERF EZIEIgM
FgGEUEANMEAK » B RSB HTHE 2 A A R BUE 5 E a3 E ]
TR EE T o SRR SR [28] o FH Y > RN A S 3%
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HU SRR A EAS I I B o S A DT - EHLCDA+AICDS+THIAEMG
FETESRE - DIBEPURE[29] » (HRE A A$E M I S B B
U5 [30]

HRAMAEE (cytokines) fEBURMEEFIMKIE ERUAE - £H
AR Lt SE A R i oy o THESRAE AR M A TR R
—&HALRE (NO) TERBYFATHNH] H AN RN EE B - R e &
By b ANMER A ROR ST & (A B 3] -

Fe AR e & A E s A EARIRIR » £ 59
EEE > BETAI i ~ BRI RHIE EINR A RE[32-33] - &I
HIRIFRAE/ N B E M s - i oA A2 5 ) H AR
N BRI SR 22 B [34] -

Y~ R

FEAR AL LIRS R N RATERY » Y2507 Z 1HIHE & &8 2L
HREARTIREE[34] - BRIRIYEZRBUSHE K ~ BB EIERETE
e 7% Bl BRI S8 R & OF BER - ERP SRBUEIE IR A W2l i 2k
[35] °

R AAE4~ 14 RATB R - PIERBELCURE - B35 -
BEJRE ~ MR Z ~ SR S B BELD S MR~ RRRNR - E
i~ BEREFER - RESNIMERZENRR - BEEWRIEHG
B W AAE2~3 RIS FEIE ~ B IERE - IR &
AkANE s (CHEE/ M%)~ WLA{ERE ~ 0 E Bt ~ SRR
TEE) ~ GEME S B T AR ERE ST BRI T 5%/ N
TR Gl > FHEET > KR AEATIEE ARG R (meningism ) JiE
iR e

Gz By S5 DRI FEE S B R AR Y LY - JR B3 Bl e R ATl
PHAE ~ DI ERT S AL B Ry Al S B I RS ) thH &
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F) o (HERE R AR R o FE0F80E BIGALG (3R ELREEIR &
fig ~ ERIMER ~ HififE /K ~ PR B RIERI IS IR . w5 5 | EE AR PL2E /K s
E o HEMSSMS ESE R AR ~ 1 B AR - DY TR E R H A
RIIRFRRE (B A mTREIN R HIY 22 5 i ) TSN HHEE - 9N
N ATREE A 72 1T A S IRk - TR EPIR as B B IR - AL
JRPIBEEEAE S 6~ 7 R IE AR » FRSHEARTLE 25 — R BAG 1218 4%
fiF > B EER AL FIAEE TR 0 {HR2 > BRER ARG SR o H
R AEAR B o R E SR ~ - B =
Ve WA AET~10RANIELE » D HEEE14RE -
BB i A & G A M8 1 M BRFD P ER T = B B AR »
111 5 [ {EC K2 BUMIT PR A7 B0 52 70 Wb 8 P 28 > AR R - 08
W IMBRIG N > D BOELEE HE A T Re - DIMREERES
+ 0 50%00W AEEHEE A HEEEN - EKEE (computed
tomography, CT) FIFZHiHHR (magnetic resonance imaging, MRI )
fm i RN A (R G R AN B E ISR - A6~ BRERL
OGS S5 R [36] o A B o T s 488 T 5 fith [t KT 5 [ A A S 4% 1)
AIZ B S E B > LRI T2-weighted 7E i B0 &
HE B 5 R B ) 8 - AR MR SR o B AR 88 R & HH AR AL
Hipfmsl > B HARE AN A G LRE - TNEEHEL - KK
(electroencephalography, EEG ) & HEIHNEM: ¢ i HIER -

h-~#

H A & X Fs AT U eI BA 0% - B DAETRA THBIER ~ A 726
BV i 3l o FE AT LI T A5 T R (TOREAR IR F SR EE . AR W]
RETE - HEE 2B E S 'R EIEEE -

H A& 2 R B AL AR ILATH (preneuroinvasive phase) >
Ak #IR R 3~7 R A AT {E M 1 # F] > #7 F Toxorhynchites
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splendens B -FR5E » 68%JR ARINEHHEWE 7] LLFCEREE[37] > 55
2] FH A e Vero , LLC-MK2FIPSHHAR » #7E#GHE H H A~ 2]
Jo Rk > AT H BSAE A TR B A AR AL B R © C6/36 FTAP6 1A
JEIANT. splendens 50—k P+ th 2 REURR) S BfE IR =5 0 1 ©
v 232l 2 A [V W (o FH ARE2 B H AR 2% > Horp S DU 52
MIgMPTHE » DIRER S 53 MiE (ELISA) EiRF A o IR R
IgMPTHE AT S A HE v A 7S SR s A 2 > 75% 8098 ATEIR #84 K
A AT TS - ST P A 1R AT IR 38 7 K % 1 m] IS AR 52 14
PIHE[38] > FEHBEMR T 1gMFF SR HTRAE W L Z /1T > KIE30%HJR
AFI#E B (1IF) Uil AR g Hts - (H IS BUX
PE (58%) FEAKPIgM ELISA[37] o JREWFHEIE N E (polymerase
chain reaction , PCR) FlIT-7 promoter based assayt &L %% FH 2K HIE
B R IR R - 2RI > HCE MBS IR [39] © (EMAUE:
SR8 75 BT T E A KA B B 2 MR HA A PY A B £ DA
RIS AR AIE > 38 SeHTHE A kg I 75 B RS AL I Bk g5 S8 11 i 3
5% (hemagglutination inhibition) ~ ffif8#5 &8 (complement
fixation) ~ [Wf#E&EECHHE (IF antibody) ~ BERRIE ML
(ELISA ) BXH FIEAER (neutralization) - {HFEZERIE K
PHIERETR A (West Nile viruses) #71 > KIS & A (514 S iEEE
[40] °

AR LEL

H A &2 A R 2R R EE 715 - (H SR i BRI BH
FAM BRI R ZR RN FELC 2R © Mannitol Fliglycerol A 2R AL ER o
Trihexyphenidyl hydrochloride F1-H&dopaminefti{bH ] V6% 21k
BERE MK BSIEREE[41] o HRIEARE 28 2 H AR AN Sl A B AR DT HE A
— I/ N fifg A S e i B T G R R A SR [42] © 595t AE
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ANE BRI T a R th I TSR FE A L RCR AT T [43] -
R A A TR RS B AR - PUAERAUE R LT - ERYUR
HEEY) > WiribavirinfB S EABRE % - HE BRI IR A 7778
fifi o FAMIEEHOEE A - BRORILZ HRGRERSS - W SEBHRARATIE -

L~ R
T BB H IS R IR A F20~30% & 981 » A i A S IEn 8
JRIEET TR R AL » WA TERHE SR A B - /NP 101
JRLESR F B HFEFMER G A MR EE - BHmE -
30~ 50% 175 2 B B B = HASIEAR [44] o £ BRI EE LA
FCiE e ~ BRANHEE ~ TTRoPRREE ~ RO ~ M iR ~ IR /)
RNIEHE AN IR - T2/ NSR P - SE B 7 H AN 2 n] LUELS
WS B B A (A TR AIRE o _ LB FE R A Rz T2~ 54
MH » HE75%&MRE -
TR RRFE (1) BiEEERRE ~ (2) ERGEEIRERE -
(3) WRRERERERE - (4) FREMERMRE - (5) B -
(6) FrEMERSEE ~ (7) HERIMKREEENRBORIEM: H45,46]
A ERET » TE LR FIHEIRIRLT T (RS VR G TE 21
BEbR - 2MEREREEAER > IR ACKREGIERTEE - 7
A] HR S M Pk R ER T 38 0 H AR R R & - R ATEE
T2 AR _ER AR - HIME R E R & - i rEsR:
FEVERR YR TTHERY » KU 5% MR A NS B fane i A R S
nEIEE R > B A 1gMPTHEES0~ 180K » RIRK EEZEAM
TBAE[47] © 50% LA ERITEEIR A - HIESEAE— TR @A R -

J\ S PER
RS Wang s\ BHR I - S5 F AN 48 it
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& L= BESRAIERAL SRR (3] » BIPIHIIE S FER0T - 5872
IR 7 1Y = BE IR B P [48] - 38 SLRFEHY 1 ARA B PIE TAE 2
HETT - TS NSRRI M s 42 Ak 2 T T P e e A - R Pt A
HEBRR TR — o HRIE RS HE A H AR L m A =
iR H BEASINE{EREE (mouse brain-derived inactivated
vaccine)  FE2MUEACHIIEES ZHAE(LEE (cell culture-derived
inactivated vaccine) - Z3FHEIENIIRERE A (live attenuated

vaccine) [49] °

(—) PHEBEEAELES (mouse brain-derived inactivated
vaccine )

H A 28 05 B BRI ASTE AL RS B 15 S i 195451 BRI RH A AR
W7 (Nakayama strain) AEHEBMEIECEEREL > 1965
T DLESEEE OB O6F — B A A & H (protamine sulfate)
Al AR EO S & - KB E TEMERIEL ) (post
-vaccination encephalitis) HJZ$4EZ8[53] o LR AR Z I S H
A~ w2 B~ BB FIEEREISK o 19654315 A(E2
EALESIL ~ Bk~ AT > E YRR 24 83~ 7 5% Gl TR RSUREE
i o HE RBUTAS IR 7] ZE LR 8 1% LR TI[9] © 1967 HI &
B IMVE R R ELE (RSB TEPT B B2 9ERT > BIAEC OF A
PR SIE ) Batn B REE 0 AR K K - A gAE 0 A= VL TH
Mitgr e nimba ot » Bl 2 b2 ~ 24 ~ NG AIEE
BRI e A A R UE[54] o 19684 Z TN I BB 1A %1 2 5%/ N4 R 5+
TR TEN R o 197447 BROBIEFERETESL - BB —HIE
JNHETE o 19834 > FEMFHNBD/ N—"E B MR - 1968 H A
RIE M EER - RO AEZEZRE TR > £1975F & FlR K
2> 19764F LI A 2R M A EIR - (H R EHRIEEIRNRE > fiT
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= EBEIRA TR AT LUE H H A K 22w A o OR
A s = EEER G - AEFEEREIREEE N P e~352[H] -
IR > ARIBEFFENS 19954 43~ 6k 4 5 2 1LV A TR B2 i SR
L > SER =R R > TAIDTIRS TR 67% » BT
HF66% » (ERRE—HIE 533% » REMEEF340% > BURMEAREAR
LRy o {HEETE A DL e R ) B S A PR A T [55] -
THME » #5238 - 1F 105 IR B RBCR AT A #8t480% © 42
TEASF A A A 1 S8 H ORIRF R B — 1 » P2t B s — 1 - [
F(HAwm27E ) BEREE =R fRE/NARIF RS VYR o R
W3R Z S SRR T UESF0.5ml > 3% LA F 4 SRR B  1ml -

Fx T HUkE (Nakayama strain) 7t » [HCRERE i 591 38 2
HAESIRR (Beijng-1 strain) 2R » LA IIRRA $& HY R FEHT
#4 (heterologous antibody) JJ{E[56] ° 19844F X #% & H{ & {H

(bivalent) ¥ » EL& A ILIRRFIILIRR[S7] » FERBEAIA TR
FRIFT LRk - B~ 48 TR - AR T EE91% >
FEBR AT rh LR & o S DAFRFIEA SR BT L5 5 R - (A
B {18 F B2 153 98% » (H— 1 & E79%[58] » ASRE i Yk
S - EEIS —RIE R - IRIBER30FEAIREER - H
o rR LR B 26 22 v BIA R SR PR T > 7 I S s (e -
eI B ok AR [59] °

HERE A T RERIRIER - & AR — &Rz E R
EHVERE - 1989 F R AEBIN ~ AL RN REE & et 28 &
EELEENE ~ VOB ~ RS R WGRT S ek e B e i DR 38 > IR ~ 25
TEVERLERE ~ &l B VERLBE AR B IS - SRR S R 88 42 248 5
FRERIN[60] °
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(=) RAMMES =P EILZE N (cell culture-derived
inactivated vaccine )
AP E 1967 5 1 HR I A RE R P 3R AE 9] #5 R KL B i
(primary hamster kidney cells, PHK cells ) 4E#IE - $f#f6~12
{8 5 ORISR 5e3eRE - 1ERFTEE B » (£ KRER IR B Fs B FE R
ART] FEK4~201 - ABIRIHEIR AT - (HIML7E 5 RS 1E i 2 1] 42 A
B IHH60% > ZB25F 1 E NN e 7] 5 93 % U5 AR » (H2F %
T T 68%[61] o LEEEHT{EE B (Pasteur Merieux ) (FEAEMF#E—
T S Vero I B85 Z RGeS - B ARFARGABRPE R » 252
AR E SR > IMyE 5 2R B2 95~100%[62] °

(=) UERYIEEEZET (live attenuated vaccine )

1988 47 H [51 K [ 1Y J 1 Bl A1 2B ) S AR 52 P bR 400 8% K B Y
MG S A14-14-291 F iR BRSO AU IR B B - SA14-14-21
A& & SA14-5-3 » HPEZ A ETIRZENH5R - FEHE IR #=
BEIHIISA14-14-29R B R B LA B - PR f — B A 2R

(effectiveness) iE80% > — LA “ Ktk - H ARG GE
97.5% » {RFEHAMIZE DG SH » HE TR i A HR B R A 2 (R
IINGRERER  EAMEEE - T H A 0 BITERIMRD - BEFE AT (R R
B E 2 {50 FH 2k 7RG H A %6 [63-65] °

JEVARBIE 19994 BHAG T FH B BIS A14-14-2F F AR THP » 1521
RAEZF98.5% » STENIIRFEZ I T] 32 96.2%[66,67] °

BT bt =R 0 2 SRR A AT - R A 1 0FE Y H A
RPZEAERREF > ST -

(1) Vero cell culture-based. (2) Recombinant protein-based.

(3) Envelope protein synthesized in the E. coli expression system.

(4) Protein synthesized in the baculovirus expression system.
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(5) Particulate virus immunogens synthesized in cell culture-based
expression systems. (6) Recombinant virus-based. (7) Recombinant
poxviruses synthesizing virus proteins. (8) Recombinant adenovirus
synthesizing virus proteins. (9) Recombinant yellow fever virus
expressing virus proteins. (10) Plasmid DNA-based. (11) DNA
vaccines expressing virus structural proteins. (12) DNA vaccines
expressing virus nonstructural proteins[68] °
EHA > HEBETEEEE (mouse brain-derived
inactivated vaccine) CA20055F4FE » JRIAE : (1) HARUL
R & gelatin » (2) & BUKE B SRS - A S EBOEBUZ
JE L BN AR IR A - WS BB RSS2 (acute disseminated
encephalomyelitis, ADEM) [69,70] - 2% » C G 25 HT1I H AR L
e b
1. i H Vero cell NEE H AR ZEE (Vero cell-derived, inactivated
JE virus vaccine) > MIEEICS1 H AL K skixiaro » 2
2009FFAERE ~ BN ~ IR ~ HH#E ~ DIESITRIEIN Erfi - {2
(BRI 185 L B Z B A > HRPe S I ~ PR TR =R 4y
NRE[71,72] °

2. Chimeric &M E H A R (chimeric live-attenuated
Japanese encephalitis vaccine) * EEHF H AR LR EIRSA14-
1421 Z G EEIN (prMATIE ) (A 3E B BN 725 JEAS I
(nonstructural genes) H > W BEEEHIHIA] 33 94~99 %5 1R
RO > AR CAEBNAIZRE i 73] »
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