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I &% &

A& ¢ W R (Japanease Encephalitis Virus BIFJEV) 45, #f4l (F&E LT Culex tritaenior —
hynchus BLIFE) k- THMEE SN C LicgtvTid, RERMOLT 1933 =M (50) ik & b E&IicH
X, MOEEPRIBHELER (51—-52) #H0, ]EVARICHTIE 1934 EicrvERVHK 12, B
ZEod ks LIcERS (28) OoH&ENA LN S,

Pk, K9 ¢RI, Eziltio‘ﬁéﬁﬁ;@@%ﬁffﬁ 4 WA (Arthropod — borne Virus ) OREME YL v
2EH o1, £ bPDIEMIC ] EVIRBRSHEATTEYR. BHES (107) By<0ifTERRORE % KT
v, kS (108) . hAS (133) ov ey, ZHN (54) . AES (114) o+, #HKkS (109), HHAS
(115) ©7 %, #KHS (68—69) 4 X, JIES (29). &ES (117) o=7 ), ZAKS (64) . JLFE
5 (36) . KOBAYASHI & (39) %8, MIURAS (59—60) @29 &) LEREALOWHABHYRFEH
KRTORELL LN, ZOBEIIEDTEL, EEAMBYIC OO THBES A 7 VO FRHAD I HPFFRDOIR
EEhTE (14 41 105) o F7, 19604ERfgIKEFAHEF (1, 100), 7% (2,101, 102)
GBI (3—5, 15), A M (103) 71 S OMEEENTECHAL (98—99) OFESALULN BKBAE
HEsiTbhicss, JEVEES A 7 VOLBREBT SN BT, 8BS, BRARIKEBI 2 JEVORERE
BEEOBEBIC > TOBANNSAE LT, ] EVOEBREIC SR viremia (V4 VR IIE) 2HRT5
7 # & i DREic Pig ~Mosquito Cycle (23, 45—46, 136) HHRIBS N TRV B4, JEVETYUADEYMIC B
ZAAED EEFHBTIC OV TIRABHOEANE N LD Th b, &b5ic, ZKfickids J EVOEEIKDOWTIA,
W OERITING 5185 (47, 56, 84, 118), By kmicitiF 284 (7, 10, 36, 45) . B WVWIREDRFIC
L B ERHINSD J EVOBA (81—83) HEMEZLNTOABVTHOREN TR, TDOEES 1 70
RBERFIAFETHS (49) o

RiCBIc A G 2 Reservoir (J EVIFEHY) %X &dhid, X—i—Amplifier (J E VHEMEY) — KO
HA I MICED, KBOED ] EVRER UTREMICKEDEEISNSH. CDLIUEJEVOAM—
plifier ELCRM TRy ¥E (2—5, 15, T1) , WAHYWTII TS (81—82, 89, 101 — 102125
CEEE N, BES J EVERRIEEICE. EEE0 7 4 BEREEHYME SO TEYD. BERER 75 DR
WREHEMS|GiA (6, 97) (Hemagglutination inhibition antibody ELFHI #ifk) ORFRFICLIDRESNT
W,

E hOFYO AAMS (Japanease Encephalitis PIFJE) THHMML &L, BYOEH. & S EER
HRRENHD, BEAFOBIENREBICEE L. BREEEOBRDEMSEERIET S, T 5DMechanism
SR ENE L, b POPFEHRETRACRSEGETHS (26, 48, 80, 85)0 '

FEDOE b ] EBHEKEFig. 1. Table 1it/R LA, ZOFREREE LHARIFHREEZELTED,
NOBRLEORVHEREMET - T, JEVORFRE L LB > TE A, 1978 LR ] EBFITHUHEMT 51
MAERLTOWS, b FOBRERENSHICERNTH S T, =N (65) & ML LBENESK] LER
L%mbfxb.%%m.tb@}EE#@é@u.C@v4wz®$%m%ﬁ@%f$b.%E?%ﬁﬁwm
F2ERAD JEVOLESEEL, EHTORSDORESAEOHITHICHT 2 S ADRS & BRI 5
itk D. HARRIMNG 3 ] EVOEclogy D—IsARH Sha 0 TSV EEL, BYRREER. FLY
PESUEEHYOREFRERNFE. BENRORAELTV. BEE HAE BEMOBEFIREZT > 70
k., OB RG 5 BARKEICET 3 HEX %2Fig. 2 IK/RLT,

1) EBREYICL S BEAMNE Y 4 W RAREERICOWT

Bk Ltk Sic, JEVALOEERATTCERLCHMLNTVBILbhib 5. ZDEcologyidFes} ic
BITSATVBE ERVANY, BEOEH. 35KRBEGHICBVTEXbBREBORELFLENSON. B
REICIIERORENIZEAER SN W, ] EVAEDMEEFNRED & 5 KO ERENRITIEIR
FuEshTOEL LS KEbN S, ATHMICHELTO YA v LTHE, BEEDYERRBRE
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BARARTHYD, HoWBRKRICE O TRMEIDERE L KRB OREERD LED, BREOREAH 3 E% TR
bEETHDHEEX, BEHOBHYEZROIREERIC L » THRIBENER T - 7o

) FRRUVFLEEROBAMKRKH [ iEOBRERRALTICOVT

HFHRT T 5 SAmplifier & LTEETHSLLIDVTREL DEADHENH D, HAIKBVTHPig-
Mosquito Cycle 8L Z7I L, 77 UADFABRRSEVRLALTVED ThHE. BR2HUATTH oW S EHS,
HARRICEBS S ] EVIEEY A 7 v TAmplifier B\ idReservoir & LT E DA, mfilfs 2188% 8- LT
VEPRAMESNENE[DBE 0, EHI, LHBiIcBI 378, B—F2RNTHE L-EEROHY, ACEE
PS4 R R, FFRETHESNFEERL I >OTH [ Fild2AIE L, BEEYOH I fiikEak
REBCHEE S RTIC DO TRIF 51T - 20

D a#57A4xhDHERERIEFYOREIREDOAEICONT

BRACEBT L JEVREY A 7 VN TORDEENL, JEV OEFRRARTH 5,

$RHE, WORE, HE, BE, ROVEBHLTEDN JEV OBGIRAE(HEL, £ FORTARETSEE
WThHod (24—25) o T/, WOEBRIIEZPRBICHEELZT B0, CThOEEELBENBIBLET
Hb, =HF (61-52, 55] , SABIN (98) , SASA (99) , it (35) HEDEADE L DHMENS BN B,
FER, c rOBEOHMBULBSICBT 2 NOEELZME BT, FARKBE 3R 0HE, KEHOBYEE
BLIEEROWOHABERCHENL LD YA VAJEEITY, S5k, AREEIBEYTHE 4 XIEHT 3
BORMESZHMSENT, REARK BT 3HOBEELT - Fo

T, BEARVCREABELSY, VWHLZHYERILTWS 1255 HH CHORMFOREE S P& THT

-7

I HM#E&LUFE

I) ZEREYICK 2 HARNRER Y 1 v 2 RGPHEBFH
BERBRICHUALLBYRI X, v9¥, v92ThHD, ThonfEH, HREGKEY, 4670y 4 V28
BHEL EDMEETable 2 KR LI, #EBWELT, 41X, v, THES<UZ, 1BG< Y R%EEEL,
%%WKHW$@%?£5C&%mﬁ%@ﬂﬁki0%%Lﬁﬁmﬂ&ﬁﬂﬁéﬁﬁ®@WF3“TMﬁLto
BEEYAVRE 7Y AT, BN TFHEERERIDDE5ESNbDTHD., BBV VRBER, &
S LH 185~y RBNEREIC K 5Reed and Muench & (94) K EDEBEITY, 940 XEERAIIRIC
L BRANFBMAAETH D E2EEL, EREAURTICT -0 1 X OIRIMIFIHR, © 9 F 0O,
<Y R 1E 3 ~ 4 B0 TEBMAERTY, H [ EORER%BY 3 LBBic S0 3 75 OHEREDH
R, FERMIOEL EABHE Ui, BBHEANSE FTRIEHE L.

BEHRE B M M R Vil &

{hH 13 B 2R LI 9B tmREe >

HEPRAEIR ” 18206, 98, 166  HBMEE

[MmER%EL ” 2HZCEIC 9B BEhMmERETEEEE (SYSMEX , CC108)
Mk & ” ” 254 F8E, <4, FL¥LEa

IR )| ” ” TN, w4054 85—
B ” JECRy, 138% AT rEVY Y, AT UYE

2) KERUHELERO BEANEH [ fikOREREOBES

(1) EHEB/ICBYB 75 OHKHEE | S

1980 #13Fig. 2 It AR BHISAOEENTRUOBRTE L EEO 7 ¥ 278 51, 1981 FiZ AEOER
HEEBBEDT 4 160 Biic>WT, JEVEESHDO 7 A5 5 9 BOYRICIEm L IESEATY, MEE T
FRREE (86) L, EaafRERVTA 20545 — (38, 104)ickDh, HRIAE (LEHEHRRURE
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) AHEHLUTH L EREL 72,

BB, PUAMEIORELL L ZGHEE U, HfERRAItEd 270, MEPDI19s ks mEd 380 T2 —Me—
rcaptoethanol (LIF2MEMME(TNZTY, 2 ME B ZMEHUAME 8 TRIE L7, HERMAIR, &A% EhT
T LTI %17 - 1o '

(2) BENHFMOMNGHEELRE

1980 #EXU 1981 £ 7 A5 9 Ao HMIC, Fig. 2 iKRx 3 DiIEADILOFSBA IR DR —E LW,
U, TEH, AR, =T Y, UHHE, b, UREZEFL, KALG T BERM L TS EET - 72,

RO, Y, 75 REGR 4 2 QEBER, v+ 32 08EH, =9 1), ~ FEETBRTZA
FHRAL, <9 RD0TIE 3 @KLK L TS EEZTV, H I HEORIER 7 5 BEORRICHE
ol 1k, EERUVHATMOEN, #EBFKZOffiic oW TOREASTable 31, HHBWEFABTLLES
EDEAFig, 3IKR LT,

(3) 4 XDEEFAESHB:

1981 %E 6 A» 5 9 ADWRIi, Fig. 21CFT A, C, FHIADEBHICED ON4 XDS 5, HEES
THRAUARDOHEDA X 178 BIC DWW, Rill, MENEEEITV, H I HEDRIER 7 4 AREOH R TIT » 7o
F/0 A XOBFREBITIALMS BT, BBOTHEMSEEEL TW 5 4% 2 BRLIAOWILA I RURE
DIASRIHE23BICDWTH [ B LZRIEL, &5 1982 4 7 B3 Blofko i LTWAHEBEZOF
AT, PIAEZRALLTORVW BRI OV TLEFERIC L DIFML, 232108 BicEURML TLHick 3
BARBITOREEETT - 1
) * 2 oEkEETy® |

19814E 6 A4 5 19824E 7 H o ififtlic, Fig. 2i0Rd CHuAO L RRATIcEYD Shi & 233 kico0T
ML TOEREETY, 7T EBEOHRATH | EDRIEETT » 720
(5) FEEBROMEAEFE

19804E 7 A5 1981 4E 12H OHRTIC BT, Fig, 2 IGRTHUR T, R EOM TRHESN-FEER
DT, EFRERWIEFE 2 ~ 3 BHILIPICOLEER® /23 2K L TmESEE ATV, 7o ERofRic &
DH I HilhDRIEET >0 F7, 19824E 7 HiCldFig. 2 D FHISICH 3 EREBMED T A Y hous< T
® (LTTHER T A ) AL SHERASNHEAERS ) ROWTHHIHELZME L. 88, HAEHROHE
FATable 3 1R L7z,

3) AHETHATHDHEREEAIBYOBRERAOFHES -

(1) BOHEESIBEROHEE

1980 R U 1981 SED 7 A2 5 9 AD #iklic, FAHAEIRFig. 210RT EMSDRORE Lod 0 FiREH
HEBEL, FIA4T74RBRLDHEEET>/e (JEVREZHEARIRELTIA S THA ZARUT
A4 xH (56) , YONYATHARBEF A 0¥TH (16) ZEHNHESN TS, aFyTH4 THICHEK
L, hiomizFE LWVERZHTHD, FEER I THA 2 HOIABEFEE LK)

BENARL, FIRLAEEROBYAEEL T35S (Fig. 3) OPRPEKH LV EH X 1.5 mOfEII
SAMPTwTEREL, HOMESEIT-7, Table 5 KA A EOEESR LY, HEERERBO S b, YK
B BER, BWR CPEEEICOVTE, 4402500 mEATHE LTOALOMRR ORR B E
L, BEEHICOVWTEELEABOMEHRES L VR L, 35K, 19814FEE3FELD 200mEEh THL
ET2RE (4nf) RAR2IA (R4 ve—-2F) 2HAFL, REAIKBIFZWOMEET > 7
(2) WMEXNSOY A VRSEERE

BENOPD EDRHIRICRBRICID 5 2 h %25 BNT, TE2ATHEL YD S BREMOKE 17—
WEOEIR T & i [X4r L, PBS (Phosphate-buffered—saline) 2 MA B LT, 1 BH= v X EZH W KRNEEE
(87) ik, A NAREAIT T, B, JEVAEEAEZTRICHEEL 7o ‘



HENMOD D1 IV I3REHE
LA KRR A S TAATH, 17— 500, 168 7 — MERK
I ERR P 17—+ PBS2ml (2% BSA+100 =Y, 1007y R RV T b= oY)
—>FL8kBE R~ 3500 rpm, 20 73— L
oz D dYI BS<Y R, HKEO0. 02 gk
(BARHOBERAIEE - ZRLEEH - AROEHZROES 2m)
HIEZHAR DERERIBHM>RIES U 2 >#E R
IANREE I HRRBEY ARMAM > - Fov e T b VEFIRER—~H I 58 -
=9 bV RRMREBEEE LSS v JBER (BEEI3~14)
(3) HERUAREAWENORIMFEOHER
54 FFSy7ICED 1980 FICBEENT, 1981 ERR I RER THE LI 20T, FNFhOBEREA
AR E L CHBFREICL D, Z0RIMFBORELT » 2o HUIAFEDIERG, Bl N SEROEYMD 5
b, BIRRZOMED & FTHEBRIRE N, MREFBLDELSBET L THAILDERET, v, 74, 4
%, RU=7 b)) OMEH» S IMERD 4538 LT DGV (Dextrose—gelatin —veronal ) T 4 [Bl#E# . —20°CE#E
BiA 2 ETVRLABE L %, v ¥ (BAAGRAAAS) I, 2B EH 5 EMATOR FICEREL
B L, BBKISOHE ARG 5707 Y2y MRAVY, BERI b nZPBIcREICHERL, KR
IZ25mERE LT, 7 BRIGUMEBIRM AT » 72o HURIE, RN S bRMIC L ) EMSERN Lt XOBRAS
%, PBSWEREEUI EBEHAW, £72, XHERATICH 50 CHOUCHTERLONYDdouble diffusion #
- (78—79) ik kb, HHAEMBICEBRIESS SN WIRMFEDOTHRELERD, RARIIMEREER (Tomy
) VA MEREKEESEE (20, 113, 126, 132) IKLDRIEL, 4°C5BHRIGBRHUEET > 7 2
B 1980 I A L - E SN0 BRIMEEIL, RMEEERLIcY Y, 74, 41 XRU=7 bYT&LitTH200
Ak, 8 A 150 [k, 9 A0MEEDET 440 Mk (Htalit# 1, 760 M) TH, 1981 FIHH L L RER K
BB RIMEET 4 X BiME st L, 7 A60ME&, 8 A50ME{k, 9A50@IEDE 160k TH 5.(5E15~16)

I RERBRERUAERHE

1) EREWICE B BAME Y 4 v 2 REEBROREE
HRABYOEEDRAZALIAFig. 4ICRT LS, 1By 2OBEERES3 BUBICHEYL, TBHS<Y
OHEBEEWEBEOKBEHGICGEESR LN/, 41X, VY FCRABICEEEZLEADEI 12, BERERD
FREF< o RCH LN, 1By X TREHRY, BEORS, KE, BIFESEMNIBLORKIEL, 48
ks S EBARRER LCHNIL 5 BIc2TRE Lic, 7847 Y X CREEMMENICETT 3 Bk 5
NS o7ohs, 5 BIRIEIER EHRY GeEES) 3E4ESs 00, YERTBROFRLHEL, HE
FHRTH, 8HIcTATH I EEMNEEL, | MEEEEEDSShih, 1 XREY Y FTREENS S
NI - Too MERKOWEIE, Fig. 5, Fig. 6, Fig. TE R &5, 1 BS< v 2 EEEO 3 B i EMERED.
WE, 5 BIKEOHRALN, TES~Y AEBROAMRED 5 BE THROERERL, 7 HIiCHENT 5 800
BHBETRL, 1 XKUY+ CHARBCEEERB SN, T, MEGETE, 1 ES~Y 2 EERO38E
DFEIC, HHRRE Y v BROBEH, 5 HEIKINALOROPSHEESN, TBS~ Y A EEROTAEK, Y
VSR EFFRRO b OSSR SN EMCE, 4 RREYFFEEBRA SN -7 (BHE 1 ~3)
HEET BICh 1 3 MEBSOFTRICIE, SK%E U THIET ~ & ARIHZIRED Db - fobs, FEER
FUICIARMICS SN, 1 BS<Y X TE, KAMLBICES £ v o/ \OREREE ANEEOZE HE
VMR, MR RS 2B b, TEST YR TR, OO TEE, KNEEORE, MMKENE
DEEEDFIM & BMI/NIABAEE, ) 70BN, AMEEOREE, MO BEOEEHSS D>
Nice DHETIR, 7Y THRO E~ R, AREEORE, NKEBMNEOFKN, MEMEOREDLE
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whHLh, THhOLORBROFKRE, v XTERTHD, 1R, VHFTREETH 705, LWFhOHR
I BT HIE U THLRENREBEE L, (BHE4~12)

S&iC, HRABYOH | fiADEE£Fig. 8ICR LT, T1bb, HEES BICfRT LA 188~y XL
ARVTENLEEORGELAESED SN, THS<YANEE, 41X, VHFHIHBRABGESA SN,
FRBOREMEIZ M % 32015 THES<Y R 160, v HF8UETH - 7o

2) RERUVFLERBROBARIKH [ LD RFREAED R

(1) £BBIKET 3 79 DHERAEDRE

H I HitkFERD AR %2 Table 6, Table 7, Fig. 9, Fig. 10tk L7z, 1980412 7 B} L0 H I Hitk
REEDOLASEALGN, I ARHICIE100%IKEL ., 2MERZHREIZITATAXD AL, 8 3 LF)83.
3BiIcE L, Thitxtl, 1981 &3 7 A FAIICH IEOREFED LR MAH o0 1chs, RiFEOBEREK T
2 MEESHiikRgbshd, 8L, IEKEBHUV IS LKLY, 8ATALD EFLIADfIckH> 2L
50%ciEL 72,
INEETLT2MERSZURGORERL8ATHLD ERL, 9B LT 100%IiCEL 7228, 1981 £
FRREROHERIL, 1980EIEBLTHRI P ABNTS » 12,

(2) BENBYOTEFEDRE

1980 ED KA Fig. 1112, 1981 EDRE % Fig. 12i0Rk L1z, T 5, 198044 X MBHEHEL 7 A
kD LRFBE SN, DWT, T, =7 MY, v, NEDIETH -7eh, v F, v v R TRITE
DEFEDBB LN s10 Tl TUAEOESHEIZT 5D 6405 TH » 12 ThicstL 198143, 8 APHiC
41 RRU T 9 Dk ERBEFHICA SN, DVWTY Y, =7 Y, 94 FRUE-YZRDIAICAH SN, HifkEo
BEBEIE 79D 640 f5TH - 1

(3) 1 X OHKFHEE O

1981 D 4 2 DFERME % Table 8, Fig. 1310R Uiz, KR ERD LFIZT ATHLDA LN, 9 Achf]
ICI387. 5 BiTE L1,

2MERSHREDRERD LRRBTATALDALN, 8 ATHAKSEL 8% IKELIOBETL, L&S
DT 5D 2MERBRZHIEICEELTH I A ARVHERTSH » 7z, HAR 2 BRLIRDT 1 X Obilk fild Ta—
ble 9icRd L Hic, FOVAMIBUZIDF A X, FUL 160f5DF 4 X RUBOHREHEDARHILFA4 XD
THHIMELUT TR TH » 7

%7z, Table 10ICRT &SI, FKMABEDEA X5 LcF4 X OFEMEE, MARAGOBEER
BERALICHEIBBEDOWTNHI0ELIT TRETH » 1<,

(4} * 3 DOHEFEEDOKRME

* 0 OHAKHEBRE % Table 11T LA, HEESB 1 I D543 0 TMEDS B 1 {HEE4. 3%) PE
# THAM IR 10f5 TH - 720

Tt WEESHAHBEDSTHADWAEEKDS B 2 EE (1.7 %) HBH &ML 2 BEE 205 TH
2712

(5) FHERBOIIAFEEDRE _

ViR IR A Table 121, YA Table 13107 Lize $4bb, SREFENOBEKHSEKTLL,
W5 HEE TS, 4/ vy, TA49E ¥R, 9, AeHRVEABYEDT 2 Y420
e WEVMFERETRL, AXA, ~E, 77X IEWVERES LN,

Fkffiz, 4/ vy, TAHFREMOERTREVERER LI, 86, 6 ALGH»5 9 ATHZJEV
E#. 108 L9255 ATH% J EVESKIEHEALL, Bl BREXS L THERE L, £
MOV EEZRSTVHONBMOVY, FEPHIcBT 32X 4 1 Ek Qof5) » =4 *H’—‘l@ﬁi (4065) i
WFhd 2MERSHTH Y, EHPHICGEVIOBI0R IR EaNI 4/ v 2 HEN2MERZEH TS - 7,
3) IHY T A4 = HDOEEEALEHYORGARE D FAAERE
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(1) HoOHEE[IFERDFLERE

BAIK B0 5IBFig. 4RI LDic, 1981ED T H, 8 ADHSEREIT 1978 ELIREETH » 120 F
fo, BEAFEHOTRREMHZAB L, KR, ARFREEZROVLYWERFERREVDbN 1980 £0
7H, 8 ANRET, BRABREETH -7,

1980 FEDEFEE MDA % Table 14, Fig. 1512, 1981 DK% Table 15, Fig. 1615k Lo

g0, 1980FICEBT 5 1 ®Y) (AVE) ofELHR, 7AD 27, 320 HE&AEL£ <, RIIES
98. 28 TROLEERTHD, [IRFHRERENOMART, BEMRGBRIFIELD LS50, ThiTHL,
1981 4ED 1 WE/C D DEBEIL 8 4525, 720 A THOE L, RINBIILS. 2B THROIELETH 710
fo, MEOTAEBRO 7 A LA EABEKRTEO 9 A THOMERBICKENA ST, 1981 FicHAELA
HICB T B HEEEIIFig. 1TIORT & S i, MELKOBRIITFEKEOSEIC L —&KL, RIMKIZ50%H]
BTHRICKRENSH LN - T2,

(2) BERMERNSD Y4V RDYEDRRIE

19804E13 7 AI0B I Lzith 5, 198141k 8 AI6ADHER, o s h, BEICHE L TRERD
HERIZW L AAENTH » 72,

(3) BERVREAHELORMBEDFHERE

Table 16iC7R 9" & Hic, 1980%EICHEM L -BLRIC BT 5 BEWicKd 3 o RMEOHEREIL, V%
WL 7B RGE L, DVTTH, 412, =7 F)DIETH » 7%

1981 4EICEM L Ie RENDBRE TIE, 4 XRZFRMUASOH6. 9% THD, HRALK 160 FEEDSH5E
thiz 4 LS DB AR L T 7,

v % =

1) EREBMIC X3 BARR Y 4 v RBRPFERITONT

HEFHADS bROSVEZHER LR 1B~y X T, KERY, SELSHEER QOREY, KK
HBBOEEBEEXELIHE TRETHT L. KA 95) kLhid, 18G5~y AEA0MNRHD JEV
DF/E, wildBRICHEUNNERE 1065, R TEETI00SMATIEREL T, $EFHYD J E Vit
THEIEVWRZREELRTODT, COLIBERFYOESIKLBIRZUZRS>VTR, v 20HE (11, 33
10, 65, 72) DEL BHNB.

FEEORBRBRTH, | BS7Y2RE2HOTHNEERSDI JEVA2#EELLDS0 (Reed and Muench) #EHHT 3
BE, BEEIACRES I VAR TIHEENELALNEY, EHETTIRIS5HTHSC LR, JEVOE
BEHAART 2 LG ERT 5 COBRE, THOLBRIMICENSI CEERBLTHE. EFS

(112) 3, 8BA~YRDEFIJEVAERL, YA VRHBEREY v/ HIC | ERRIEALEIC R L 7o &
HELTW B,

HNS (120) &, 9+ FOEHRICJEVEEREL, 6MKICEERNO MERMRANTY 1 v X IEHEH
D, 24 I viremia &SN EHEL, JE VBN EFRATMNOMBEE TS CEAXHOMIILT
W3, ‘ ,

] E VERESHC 513 3 MEFTRIC DO TR 6 ORGFEMRLIEEIC L 1ug, FRIERGRAEHEN, SFED
I L, AMERSFEAEIEM RURREICELT 2, BHNR,SEIBZICATTVLEH#HIN,
SR OAMRIMEDRRZHEIc L0, BIMIRE—BIEOL, F1BTREOLEABEELED FhRES
IERH D, F2HELD ) v NIROKBIEMZ B LEHEN TV S,

i, EHOLOERYEFEICEINE, FORRFE 2B TR L, AMRKRBE L BTRERVWIh ALND
it I T3,

EHOBRE TR, AR LA 1 BS <y R EERD 3 BHIKFPRRUD ) v RROEEY, 5 HHKINS
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DOELHBH LN, THEG< Y REEHO S HRICOTHRY v BROMEHS NI, REMETE L4 K
Uo 4 FTREEVSBHSNT, JEVELHFIBOTRLT L b ERNMEEOEIES OBV &0, &
FHBYOBMICE » TRMBETRMBRILS CENTRENI, TEBS< Y XD MEREO BRI 258 %
mrLicz &id, MBRRECEKR 3~ 4 BEOMRICSWTESER Lickcd, BEEhdobhi-bnsEbh
%, (Fig. 6, Fig. 7, Fig. 8)

REMABRICBWTIE, BEF 27, KRS (106) OE, TADKREEE, AHOEIRLNIEEICTR
@C&<%%®m%6ﬁ§%mﬁzmkﬁwﬁﬁbrmto?ﬁbB.Eﬁ%%btvvz.xﬁﬁ%ﬁbt4
RV FOONTNOGREEDOER bN, WEMaZEY, MERBMIEERE, /) 7, MREEEEORN
EOIBERREEEL, 1 BS~ Y REEHOS5 84, TES~ Y REBROMFERORB %D S il
THIE, 1 RPTFFEBOTS, HEEES ~THERLBOVRESEZELLEEDN, THS<YRX, 12K
Co¥OI3RKRRERAR TS B EMShisbha, HEZHIIR, 184~y RLSAOHREYICHS N,
REEARG ELHEZET TV TN bviremia 2 LA EWREB EN S, FEHEMEIZ 4 X0 320EXRLE L,
GEEECEVBGHESTON S, (Fig. 8) ZOLIRHE LR bLHDOOTRIELIT VA X DT
Fid, b POREREREBRISUTERIN D, KPS (74) iKkBE, 1 RIRBOTHRAIC ] EVERELET
5 LEBUERER L, TOEREI0BLLEOHHET 2 EMELTEY, SOREAAD (75) B, 4 XOBEAR
REFRIEFAERL, BREBEREZESIBOMNMET, YRF Uy A—RELEIONTWRREMIR, AXNEDR
EDNERNELZONBETHMLTHD, FEHEOEBRERD S RO &L 5 ICRRBOHUAME AR T D T Amplifier
B dResevoir & L TOEBRAR BT 2 REESHBIOCCRPINETHBE LBES 3,

2) KERUHLEESRO BRKKEH [ iAo GRRAZICO>VT

19694E0 5 19814F (13D D EHNE BB B3 75 DOH [ KRR ROHR L £ O BREREH A ig.
BIR LTz bbb, 790OH [ filkRERHBEHMIKERL, Lrd 100853V RENIKLVRERERY
EETIE, b OBEOSREMNSS SN 1969 4, 19714, 19734 19744F, 19784E, 19794EAiC hicil
g3, BT, REROHENEL, ZOFEELEL, JEVHEAGVLERTH -~ LMWRBIN 3,
19804E & 1981 EE & HELTH B & (Fig. 9. Fig.10) . 198043 TA T AICH I Hik7% (3/43) O LFHSH
D, TDHH2MERSZHGAKIISS. 3% (1/3) THREHERLHKEMHTHD, 8 ATHICII0% (36/40) i k
L, £ rOBEILZORENS »1z. ChiCKL, 198141} 7 A FHH I Hilk3s% (7/ 200D LFH% %7552
MERZH TH L GiEOMENETHY, 8L, FEIZ0HBiiH 8 FTHN% (4/20KEFEL, TD5H
75% (3/4) 452 MEBRSHTUETEH » 7o TARERIZII AL S 50% (10/20) IEL, R HE
LTI AABNTHD, £ NOBBERERIONEN 70 TDT LI, MR TILUADEERUVFLEER
RIZBVTH, 1980F L1981 F T HEEROMBBHICRE N ENS > 7L EETRTEODTH B, BED
(9), BE 67), BES (119) B, 720HKEEEENIEHK LR T 2ER FOBERELEL, RE
HOHBESERTHS T EILDNT, T T 1960FERIC BHEBIRIT 21T » T 505, SEDELZORES ChS
RIE—KT 236D TH -7 T/, 1980ERBIZHHTRCERTOMEFRICE TS 75 OHITIGRE
ROWRITITE (Table 6) , FEHOBHHCEL, LBOSET TEY ] E VERAOIERE (34, 7T0)5HbI
T, BEELEFBOREOS TRILORLEDOBEREEDIEFEC BT LBHS P > 7 F—FEN
THRE LR o iELsil, REOHY CRTABERBHRUTEHEIZIZE CRETH D, BYEEH
TRENL LN, JEVIHTIRMRBYORSZIUENSTREIN D, $/, ERELOBRKELERICLI BT
YOV THEBIGECEVEEERT CEPEREEINS, (Fig. 11,Fig. 12)

19804E & 1981EDELMIKB I BREE B LTSS &, 19804 XOHSEL 7 Ahf), DT TAT
i 75 Ohik ERBB LN, 1981FERA X&ETSDHELAN 8 AFFIICASTETELD S 1 I AENTH-
Fo TOT LI, 1980 & 1981 TR EBED 74 DRERIKICEHEROHBIC 1 7 BOENH -2 EER
BLTWS, TEHDAL XH 5V T 9 OHEBEXEL SR80 1 ~ 28Iy 4 v AHERA LR SN,
DT ERERBYICHI B ] EVERERERICENT, 1 XOMKERMSEERI AR N, RRHI
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\HETHO, AR LEFRACLZREYOHETAIL, BAT3ESAMENASD Y [ VARHERER, £<
—FH LT,

A2, 79PUADHRABMOMEICE T2 HEESEAD L, vy, =7 ) TREEELSZIIFEILHETH
v, AIEIE, HEBEDASHEIL >3, v IRNBRETIIIAPEBELTED, o did, 19
804Ei3 7 A Lf» 5 8 AP HDHMICREZ OMNEEIE RO v 14 v 28 HHMH D, 1981 F3MEDA
227 7 OVEKBERIBICKH 1 A ADENHSNB LI 4 VAHHIEEN LR LIcbDEBbN S, FE
DT -1 | BEERZEHOHYZEE LB RSGRMIcA o TIET I L TERVD, BRS (42)i3,
FLHEX TREISNTWS Y=, 74, 9VEonTH I HGEHAT LSRR SEICI2BEHBIKSED
ENEP T EMELTED, FEORMERL Y, BRASORELL1EHE | BHOBYEHBTOSES, Th
FhoBEENOBORMIZZ0BYicER L, HOBRZHENREONEL, SHENFHYOBERENAIZIIET
K53 L EDPHRINS,

1981 FEiCE L REBITICED S hi- 4 XOH [ filkREROHER L, RFEOLEHOT YO E LET S
L (Table 7, Table 8, Fig.10, Fig. 13), 7 A FARHI N/ 75 D3BBDH | FikBRIEOEEL A TH
S>1zDIEX Ly, FicBH 34 XOEERII3L. 3% (5/16) T, ZDH>H2MERSHUAIZ40% (2/5)
Th 27 .

8 ATANCIE 7 ¥ DIFERIZ20% (4/20) T, TDHH2MERZHEERTS (3/4) THY, RS
54 XROEERITA. 8% (11/24) T, TDS5H2MERBZHHKII8]. 8% (9/11) T, 74 EKEDORMY
FREARL, cOCER, ARTESED T YD 2 MEBZMETAE, HEFRBROS XD 2ME BZHHE
5, 8 A TFHIDREMIC ERLTWAZ &b bMETH S, HF, ARREREOZE{LIcLY, (LORIKEBNT
BMBOAEBBIBEEINE 708, BERNESEISO T 5 DIEOAFHREL L > TETHY, 1981
FEREREEEEOAFBTE L, ToEEICSI X6 JEVERSESME LTHRTES T LML oo RS
5 (76) 1, EEEO4 XD 2MERSIHHAZHEAL, TH2. 0%, 8H30. 4%Thh, HHlickd 54
RO JEVREESDLEDDHEZEEFWMELTWS, T2, IMAIS (21) bEMicBY 3 RBEWVREREZRL,
PO RS 160/5TH - - EHMELT VWA, TEDOHE, ZHER (63) ., #H > (68) ORME Hix—
KLTHEYD, BEEHBVTHM 20D JEVERNEREA TS C EOEES M £, (hORMRR EEERRE
o4 2 DEERERES S &, 1LODA XDHAKRERO LANBHTEETIE, LHHEO 7 5 REKOIL
EEEHA LN, TOLDIC, 4 RBEEDT > LABEMNROBRGYD 5> B, 79 RURBSTS4 /7 ¥ VI
DOTEVERZHAERL, EHS (69) , k5 (125) b4 i3t rOERBIREEFLIVEEREICWS &S
<o FOBRENCHOVWTHEBRAET S EMEL TS ERIEERZ S,

SEI, 4 XRDOviremia DA THB45 AKE (96) PAA 01 iIKkhid, v/ VvABBRALLBHEE
DA VR & BHE Dtaget organ EMEEN TV BIBE, MK X 2 EREESR S THEHELSE . RINICHK
DIADERHEBTY 4 L ZDBRENED, DTV 4 L 2HMPR HTHKRICET S 0D, BIBT 4 VREA~
IXABERE - 4 v R IFE >R AR~ RDBIENAE SN, 24T HAxh 1 BORMIKELS JEVEARZ
10° MLD 50& L7284 (91, 123) REEMILICIRVE TR 25— EREOHERLSMPICSHETHD, RIE
FRIE & P 32 OB S 2 EHE LTV, 2D &3, viremia DR & FUAMOBREEZRET 56
DT, BIEE Tlviremia PPEI N TS TH2TA 4 FRELRICL I, SOTUMEERTEYIL, viremiahs
HoTORBAMIELTVEbDEBbN S, ELEDA X DBYEKER TIL, REM THVHUAM & IR LIRMERR
BhHSh, BERIKBIT A4 XOAETS, FEETEROIGRERE 75DV THVEEELRL, RE
FrcED Sl 4 ROWEAE CREMICSVRERMNE LN, 3 5RASRBVTHBEROWFEELA 2%
BMLTHOBZEEEMD, 4 Xbviremia 2FET 5 EHBBREMUKE L SN2 BELERFONLEH 10

SEEE L WAA3MEEK (Table 9) 32 TH#AEZEALTHE LT, HAPHROREFHICINE, 120D
BREOHEBTII S 2 IEEIRERERIC LD B AUKEHREBI (MR KLB3BAT, HILEICLDHHE
RN DRSEHIRTIE C IR, 55 VIR10E ERBES TV B85, FEORME TRIVEHBOFDOBA 20> 5 HE
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LicFA I3, RAROHAEERERFBRAIOBHRIE BV THIEEIZINELIFthD, JEVIRHT S 4 R0OR
FRIOHTABITIE, BOGklidhigh level THWEFA R ICBITLAWC E0¥BI L7z, (Table 10) * 2
DOFBERGUL, ATBL 7oA RICHELUTH [ ik ORERROCREFREGO WFh bIE RSHOEESHE B
b, JEVOGRHEREERICBOTHIEIVEELSHY TREV I ENTER AN,

DEIC, FERBROMKRERI THIH, 4 /7 & v OFIKREE RS 100 % THAKGS 160~ 640 25 7
SRIRARHTHVEH SN 5, (Table 12, Table 13) Lo LEAS (73) 3. REETIEELIA /272
EECOVTRHE LR, RERERIIS0% CHAMOREIR8ETH -~ EHELTED, EHORRIC—
Bliv, ZOFERE, 1/ v otk REZEMCRESHEOHEBESCLZEEUOTELEZLILLE60
ThHhrH. HEHOBMDS> 5, RBEEROF Y, Y= FYico0Tit, THES (43) OREDEE. 7 % RU53.
IZITIBIZ—HT 505, LTHESEAETHCOOTRABIBIETH -2 HELTED, ZH5DI0%EREHNS
b0 PIBRGLIECBEERLZEBVALB VY, ILHFROEVETHBHEH, (LOBRII A LETTIRFSRLTY
H5LEREFLELHEAL TS, WOBRTIR ] EVOEHMIcH THATRRT 20 CRIEOKESHS 2 EEBbN 5,
it l, THROoOHELLEFR TR, 1 E04LRBNE JEVESNICALES ST ENEZ LN, ED
BEERE LA ] EVEAHMAM2 ks LCHESSMETH S, XX 2 DRERERICOVTIH,
TS (425 5 (68) D 0 %, HAMMONS (15) D20% D& bibl, EEORGETIE3.9% (4/102) T,
BBtEa R L7 4 kD 5 5 1 BEIEHLAM404E T 2 ME RSHFETH - 120

DT Lid, RRTEATHEECRXAD JEVEGED, t bOHMRDOBERERRICLUBERNLEART
HBLEBEZSN, JEVERY 1 I VADEBRTHZ CEMRBRENSH, ZHN B4 EXXAJEV
A I B S viremia ZETERE LT3, #HRA L4 4 F 3 WKL THESFREEFLTEY, BUESCHER
5 (33, JufE] (36) ,» #H 5 (71) OHBEIC—ET 5, FEDH 5 AR + OEE#EIZ, HAMMONUS) D7
FR49%, NFOZOMELREVHON, SHRIRFTEETIVLHES (43) ©33. 3B IIFF—HL T3,

S.P. CHUNIKHIN 5 (110) &, EEMic b ] E VIEREHR39EM J EVLSEEsh, H I Hikiz109~
HMABRETH > EHELTEY, HARKBVLTH» R0 EviremiaZ2 233 EWRBENE, FE
DITXXIDRKEIZ0% (0/5) THD, ILHS (134) , #AHS (68) D4 ic— L SCHERER (103)
132.9 ZONERERERE L TV 07y AR L TRZHOEVEY L Bbh 3, ~ERLHicsY 3
Reservoir & L TOREH A EEH INTO I BEFEDORFE TR 0%(0/5)THD, MIFUNE S BIIZ2H% T
BT EREL TV AW, BLH A THEE0ELORFEZETEMIEL TV S, KBS (83) itkB L, &
BOICHAR JEVAEEB LA F ~EHREL Aikviremia 2RB T2 EATHLTED, B8k L3
J EVEBZXOHEHEHE L T35,

FEoREE, HEFERRORERERIKRNTEE, 41/ vy, 934, T4HE, £9, vy2 FYRY
A ETFHEORMKEHRICBOTHRET 2 BRIRERPEL, 224, N MRUH 5 2E/PNHRIRH ST
ARETIEHRIRERBEL, ~"ECRUI 3 X IETREKEZRELTE ST, BItBHIRIN X h 28R ics
BHHENRRIND, BREYEDOT AV H 70/ THRBLTHELZFEELTEY, BRICHAIHTH,
505 FOMICEELIcbD LBbN, JEVHIHEATIHADERD 7 v bHARICBVTERINTVE T
EWRREND, £ FY, 45F, JI9HFRESIXFRODVTEHAKLLE L, BETIZLIEEHETH
505, CHhoDOBHYLIMELZEETACLIHEL, JEVOLWEEESHLN S,

DK, HEAFESROTKMETH 505, BROBHEFIESMEIL, 1/ Y6405 T14F16045 5 X, +
VRUY= FUB0ME, 4 XF80ME, TAYAI s 240G NMOE 3 FYVRUASFINETHD, 47
YRUTA FOREEIE L, Wihbviremia 2T EMTRB I NI, T4 HFIKDWL T, BUESC—
HERS (3] #A (71D 320~ 1, 280f% &k h EHORBEIIEVARBIZR Lo CHOFEERM,SEBETEV
DEEEIT - HMER A SNB 0, HEDS (116 )3, EAFROEVETHETAY, hv 35 hicEEdTsy
FINZPLJEVERELTVWS, Y7 IR, BHARDEVRTHIA 7Y NNARBELHELTED,
EbOBEORENALNSV ET b (92) , BE (130) ., HERE (131) R4 ¥ F (93] £7 VT7#EE
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(58) DOHIFRHISHEAEEZ B L, BEORIKLS JEVHEHARORRE LTEEENS, O D A FE KB ICN
T2 ABOEEMICOVTIE, HAYASHIS (17), 4Ef (37), #4505 (68), OYAL (BAHIEHLTH D,
— %y PO A VZEEICLINE, JERL LG LEHORR THALIEHINTVS, COLHIKJEV
BEHHIR DV TESORENH I I hhb LT, HEIRKBT 5 ] E VIR 17Ul b SPig -Mosqui -
to Cycle DSEARINELD, hOEicHd 5 Amplifier sKidReservoir & LTOMAKZ L\, Table 17,Fig.
19iCRTTEL, £ POMBICEICKELHITOH - 72 1964 E4bsL, BEFREDDIEN 1980 F£D J EVRESZ
HEYOREHEKERET S L, 75, =7 P UBENL, tho#BELTELIELL, 1D\ ThH, BiF
AR L TV 508, HHER (HR) 2895 &, HEOFTRIEZORRICLD, ZoREBBPLLTVWS, KT
BAS (19) 3, BREBETY 7 0MEREEZHEL, IWOBKBVLTHEEBCMAIN S T Y BHIBOIES,
GEERIC]EVIBERLTEY, SHEEPHATLINARELBV TS, NOKNEEOSVWARERSDORHAE
TEAIOFKARRLIBHRTHE, b FOBRERENS > TRV THEH, ZOXHBTHERS LNV, LHDS
(127043, ILOBRDTIDJEV /7 F v#ERIZ4A~5 AicEEsh, TiEMiE 3 EB~4BRATRS LD 3
HABTIRI0O~20M5ICET L, BEHICRREOFED 55 E2WEL TV,

AES (90) BRERKBVWT, 77F vEEEBRIMX EIEEEMXORBROMBRKHICSEDEDTNT L
%ﬁ%b,79u%®ﬁ%§mmmmrwmbﬁ%c&%ﬁ%bfwéoﬁﬂilewihﬁ,nmm%%mﬂ
M UEHHET, vYEe hOAMEATOREHRTE F OBREFREAGEEDH D, BEEINICLYD, 74 LUADAmp-
lifier DEIET HEEEMEAIER L TH 0, EBERBVTHE, 74 0AFOA ohVHiicBEEL, AMLD
FOEMOBVWILIRIZOBRERELE (13) bH o3, COLIBEELSKEOIFVEZHEZRT 74 LA ICAmp-
lifier 8¢ldReservoir &0 92D E LT, BREEEEK12,00 05HEVbh 54/ ¥ U2 LDHMDELE
BE, ARBEDLLEYTLIOEVRZHERT A XERLOVTH, £ FOBRERELOMBICBVWTAR SN
ZREANECHEATRECLETH S0 ‘

3) aHITAATADHEREBIGHOELERFEDHAEILOVT

MAICEIT S 19804 & 1981 EDHEPIHERBLTA S E (Fig.14) , FifES Y7 4 FRFDTRERE
WAEBDTHD, HEOEHKEEBBEORKRTREBENREMIEL, BRRBEFIENS WVHEEZRLTHDD,
F4E & & ZREIIPYEAHET 2R EDATIRA SN T, ENEHIILKT 2 OBRROSVEIED, WOFHEE
KERTCH- o LiEflah 3, 19784 5 1981FE0FB &3tic, 7TH, 8 AOHAMENEMIBIHEIERT
C &, MEMOKESYE, BEERICLH TV EERRERRS SNAVY, Rk OkE, BE) OHBNFILs
Db LN,

MORBICOVTMOGI S (62) 1, HARKKOBELNGZVBAIROTMERIMEL, REREHX T RO
EERAEEICE 5 EMEL TV, WADA & (128) i, ERROINRSEMNICCUTTRIEEA LR
BETICLETRGEO L EIICRENEES LHELTED, FESHEL/ 19804, 1981 FORH
i3, THODEBFOEFNTSD » 15, ‘

19804E & 19814EED T2 NME 2 &K L TH 5 & (Fig. 15, Fig 16) , RIETIRFHEMGEHO T A LT
TIE, 10* EEOHBENHT, BETIRI BEEDNL, ROBEHLKETE I ATATR, FFRREALHE
EINPHRETIHI BEEORSHESH, 1 K4 O HIHENKRORSMEICS | hHOENL LN L5,

19804E i3 R HIZ e BRI TH Y, 198IERBER 2R L TV 5,

$ 7, 19804E& 1981EDMERDORMEBAKE L TH5E (Table 14, Table 15) , BIFREELD SEHL
bH0BENEER LTV S,

MOGI 5 (63) itk hid, SAPIOINHKRATIICE 2 BRmBickA 2 LMELTHD, ZHNS (67,
BHES (121 —122), b (135) RFHNOBRLEHORBUIRER 1 EMAH®RT, REREKEI225°C 25
32°CTHD, RLEENINOKRERGET 2 EMELTHD, CORESEESENMNOBEIRDO ] E VISR OER
BETHBTEMNEZLN, ABLAEREP LA TS 1980ERKOREEHMOERTHYHNITE S, JEV
BRSO RPAER CTH - T EHTRIN B, BUKIC, WHr5DJE VAR 19801 7 A10H, 19815



X8 HI6ATH 1 hADEHH Y, ILNEAD ] EBERFEIR 348, BEFRENL SNLD-

L FEEORIERICE Y 3 BRI, 7A LOh5 8 Ahe) ¥ T4 EFRTFHEORERMNTHT, 8AD
w59 ATHEY ¥ AEPBROBBFHSEEE L, 19804 IR 5 WO BEMAHER b <, BRI,
WIMEICEBLA SN, 19814 [ A B ADI BETH L,

198IE D REILH T BMELEE, [ECELBREELRY, SEOSETHEIKOBRICE{—KL
oS, RIMFIREA & bIs0BHIHE—EL, RBIKSEVBELIFROTIREZRMLTNS, (Fig.17)

RS (66) 14, BEHORMBEBHYHSRILS ERMBICENS ST EEHELTED, EEORHELES LR
& TIRARBYOBAL BN RA ) RMRICAESR SN B,

DX, 1980FEM L A-ESHNHEENORMBOFAETIE (Table 16) , BEALDWHSY ¥ & T 5 %Kil
LTWBCEMHLMIC » T, ¥ ¥ 2FEFlICZORMBE (1 BRYD OLBRMBEX 72.5 %) 2HETHL,
TH1%YY 19, 450 fik &%, A (30) , TAKAHASHI & (123) o#fig&h o, ©1 EESTEY 2 ngd R
mEEThE, 1HARKL2LORMEELD, ¥ vOER SEOSBURALLAEZVLOEEDbN S, &b
HN, BYOBHICLD, TORMEKEIEELTHD, KREROEETNETRHEY, KORMICHTFHES
55T EMTE SN, TENPELISS (124) i, HAMERMKORMBESYELBRETHEL, 75T
BEIFHAME L, AUAETEES 22) i, vy E7 o icad 3BFEsEE LThD, BAS B |, #
BIEORIMBEMIITHH T4 T, 3B TH» L EHMELTVE, EHR N OORE LR DE—F
LHEBEHNAEDHT LT, ETLRANGHREENE B HIGRRRINT & 2R L TRMFE AL LHER
SHLTRALN, ZOERRY vESRILTED, ORI SS— KOHE, ROEBHHOEH, ZokE
Tk, BASELICL D RI5E T LTSN, EDMAN (8)ic&hiE, HORMESYIEE D SHKICIAHEILE
&L, RPLETRERICEWERELTEY, JEVESKEBOXHICE T 2 B85, Reservoir Th 5 1]
LB ETERNTHS S, : |

REW BT HHOBMBEETIE, PRI I 2H06.9%BEEEEL, 3. 1BREESOY YERIML TWicH,
SUENAGAS (111) i, 7HA4A T HH4 X2 XKML, BUe b2RMTIEMLELEDZEHELT
3o BIRL7: 3.1 BORMBEIME, A&, 5200 m B CTHET 5ELNOY VAR L 728, REICHRL
1 b O LR SN B, HOTSAESE 500 mB i 2knh 5 4k SWE (82, 64) shTHH, Hl TG
B & D 50kmEE NCHEE ST7-845(18) bbb D, TOTBIFEMIL B L DA RS0 #RIRIEN B L Bbh
5o

vV 8 B

1) JEVERERIBVTH, <Y X0ADERIEROREE A0, Bk, TEEIKrrb S FREREE
IR AEEAZ L, WThOSREYIC bEEOHGK LA LN, HABYD > bELSVIREELZRYT
ARICDVTIH, JEVIENTIBRZIUOFTVEMTH S EORRINT, '

2) EBBICBY AT Y DWEHAETIR, RITUKICHREIN S OEADOBBIC—H L, BOEREIT
bhtds, WNBkkBF3745icks ] EFHETFG, tHMOEEMEEEO 7 ¥ OEOAH TR, ILORLRD
JEVIERHEEDIRIEL LD HW C EDHLNIIE T,

3) A—BLHNksd 3 ZEHYOQARELAETR, HRAPYICHERNCK 50D ] EVERZHENH 5
B, STOHRREWD ] E VIESMICELT 5 EAHBL, 4 X275 FARY 4 v RESHHOZTMICRHRRE
ZRL, 75ROV TEWKMERET 5 EMFEELS > 7,

4) BERFIED bhia4 XORATEBTI, LEBO74EEO ] EVESHEY 2BHORE LGV IUE
BERERL, 75 MiEOAFEEDLIORICET 3RRTIR, 4 XMKick? ] EDORITTRIGARETH ST L
DB SIS » Foe F7o, HAEBBGHOTFA R EHA X o OBITHEIKEL TV 54, HofugMmbs high
1wdfmm&m%&ﬁbrgﬁbamémaﬂbn,m%@%@BJEV@%mﬁoééctﬁw%Lto



5) HEESBROWKEETR, BRARICEY 2 JEVOREMSAEGLEATH S C LoRRsh, £, &
WHLEEERY A / ¥ ¥ DOAmplifier & L TOAEERHRR S N1z,

6) HAIK BT AHOFETE, HERMEIEE 4 EROFERZEB EJBICEDT 2HR%ETT T EMBPLDITE
% ‘ '

7)%%@K£U%Hd&@ﬁ@%§@u.%n%noﬁﬁﬁmmﬁtamowM%ﬁﬁﬁ%%L,ﬁ—%%m
ﬁuvv,79%®kﬂ§%K&Mﬁ$¢L.ﬁ%@&ﬁml%%lﬁﬁmﬁmﬁﬁfu.mmmmu%mﬁmm
s, R THESNIEOHHEEIA RERIML TS T EDBHSPICHE 712

8) 19804E & 1981 E OB B R B\ A EEIICHET 3 &, HENBRELID P 1HA ] EVOHE, &ELGE
MTH-1T T, oW BHMP—EHL T

DLEORED D, BEGHTHEESROEARTO JEVOESHL SN 5, BHICET 509 1 vAOH
ﬁﬁam,%A@ﬁ%&k%ﬁummgﬂwbaftb@%ﬁuﬁybfm%ﬁ,cm%ﬂ%é@ﬁaatﬁﬁm
ﬁ@ﬂ?%ﬁ?ﬂﬁ,77&:7bUuﬂmﬁﬁﬁﬁmmﬁWﬁ@ﬁ¢Bxvﬁ%ﬂwﬁ%%ﬁwﬁTﬁ%1%%
KEBFON 5,

ﬁ%‘JEV@gﬁﬁmsﬁéE%#4ﬁw@%%m.%%E%ﬁﬁ%tbfﬁéhfzb,tb@%%@ﬁ&
@mmmﬁbf,E%ﬁmﬁﬁé]EV@EEME@%?%%Ctﬁ%@@%ﬁ?%éﬂmuatoC@ctm
E o ] EREAMET LIESRKRTT 2 E6ZA 0N, BEORDLALRSIKBVTLE, £ MNUHEY
BT T S FREICE WS A RY 4 R ICDWTDog — Mosquito Cycle DEEAEFETNETH S,

S, T CEARICEBETEVRIERTA / vy, ZOMOBELOBRICOVWTS, BRFICETS ]
E V{Zi&+ 4 2 VP T Amplifier 313 Reservoir & L CO®E% LTV 5%, HISX—Mosquito Cycle DaJfed:
womf,%&ﬁ@#mﬁﬁ#%%ﬁ%ﬂ%%%ﬁmgﬁb,C®ﬁ4sz%¢636K%%HE$%ﬁ§%ﬁ
HSTEMKRETHBEBET %,

AT PBES I oWTI, S16E, H17E, HIBEILM « DMK B AREFERC TR L, ILOREFHTE
B L UOBRESEFRICRER L) '

BARDb3ICES, RAXOHKMEE D> EHAEEEREEHAERER_HRT 5 O iai e = ARY A A RN a1

M EHE WKREHBCEEOBEEEL Y, $h, BYEVLLVALDREERAREG Rt L
B R, B R R BRRRT, KEARKRLOREHOH L b bHILEH L RS
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Epidemiological Studies on Japanese Encephalitis

(SUMMARY)



Epidemiological Studies on Japanese Encephalitis

Kuniaki ITAGAKI

Yamaguchi Prefectural Research
Institute of Hygiene

I. Introduction

Mitamura (1933) reported on Japanese Encephalitis Virus
(JEV) carried and disseminated by Culex tritaeniorlynchus (here-
inafter as mosquito). Hayashi (1934) and Kasahara (1936) first
made reports on JEV isolation. JEV has since been a typical
species among arthropod-borne Viruses in Japan. A wide varaiety
of animals are hosts of JEV; mammals, birds and cold-blood
animals. The pig-mosquito cycle between pigs as a highly sensi-
tive animal ‘to JEV and mosquito has been proposed, but most of
the mutual ecology among other host-animals, mosquito, and JEV
is still unknown. Significant decrease in the number of patients
of Japanese Encephalitis and its localization were once a trend
but increasing number of patients have been since 1978.

For touching on the fringe of JEV's ecology in the natural con-
dition, a survey was made by the author on the ecology of
pathogens (JEV), vectors (mosquito) and hosts (sensitive animals)
using Veterenary Science Methods for comparison with the past

results obtained when Japanese Encepalitis was in prevalence.

II. Materials and Methods



1. JEV Infection Experiments to examined Animals.

Experiment pathology using sensitive animals is inevital
for viruses which show no multiplication in artificial culture.
In view of the importance to find essential qualities of infec-
tion which is detectable from the analysis of the ecology of
normal groups and pathophysiology of morbus groups, infection
tests were performed on dogs, rabbits, and l-and 7-week old mice
to make analysis on body weight, clinical symptoms, hemograms,
tissues, and hemagglutination inhibition antibody (HI antibody)

during the 13-day period from July 5,1981 to 17 the same month.

2. Survey on Japanese Encephalitis HI Antibody in Animals

Research is required on the roles of animals as amplifiers
or reservoirs of JEV in the natural condition. HI antibody
measurement were made to analyze JEV infiltration rates and
2-mercaptoethanol sensitivity antibody (2ME-sensitivity antibody)
measurement for determing a first infection to JEV in the summer
were also made during July-September periods in 1980 and 1981.
The examined animals using in this survey were as follows; pigs
(438 subjects) in 2 slaughterhouses in Yamaguchi prefecture,
animals raising in the same barn (cattle, pigs, dogs, rabbits,
domestic fowl, pigeons,and mice), wild animals (289 subjects)
captured by hunting etc. during the two years, infantile dogs
(178 subjects) under 7 months after birth, lactated dogs (32
subjects) under 2 weeks after birth collected from June to

september 1981, newborn puppies (5 subjects) before and after



drinking foremilk from their mother collected in July 1982,
cats (33 subjects) collected from June 1981 to July 1982 and
American black bears raising in zoo (Euarctos americans,7

subjects) collected in July 1982.

3. Survey on Relationship between the Incidence of Vector

Mosquitoes and Infection of Decoy-Animals

Mosquito is very important for JEV dissemination. The
ecology of mosquito is much affected by meteorology and
environments. For this, a survey taking into account these
factors was needed. A survey was made on the effects of
meteorological factors and sprays of agricultural chemicals over
propagation of mosquito in a same barn during July - September
prioas in 1980 and 1981 and in a doghouse located 200 m apart
from the saﬁe barn in 1981. JE viruses were isolated from
mosguitoes éaptured in the same barn. Further, for determination
of animals species.from which mosquito sucked blood, lapino-
immune antisera were prepared with the hemocytes of examined
animals and the serological analyses were made by the precipitin
method. Mosquitoes were collected in the same barn in 1980 and
in the doghouse in 1981 (1760 pcs. in the same barn and 160 pcs.
in the doghouse). Districts where our survey on Japanese Encepha-

litis were made in Yamaguchi Prefecture are shown in Fig. 1.

III. Test Results and Survey Outcome

1. Results of JEV Infection Experiments to Examined Animals



On the examined animals, body weight changes, ‘appearance
of clinical symptoms, and abnormal blood conditions were found
in innoculated mice group. In l-week-old innoculated mice group,
body weight decrease, abnormal exertion, convulsion, paralysis,
lactation inability, lymphocytosis, and neutrophilia were found
from the 3rd day and all died on the 5th day due to lymphopenia
and neutropenia. No dead cases were found in 7-week-old mice
except piloerection, circling movement found in some subjects,
and slight increase of leukocytes. Pathohistological changes
were found in cerebrums of all examined animals.and minor teres
cellular infiltration, glia cell proliferation, cortical edema,
periaterial cellular infiltration, and neurocyte denatured
images were shown. These findings were appreciable in mice and
partly found in dogs and rabbits. Significant increase of HI
antibodies were shown in animals except l-week-o0ld mice which died
in the 5th day. Maximum 320 elevated antibody levels were found

in dogs.

2. Survey Results of Japanese Encephalitis HI Antibody in
Animals
Pigs in the slaughterhouse showed high sensitivity to JEV
in 1980 and 1981 and a l-month difference was observed in an
increase of 2ME-sesitivity antibody; early July in 1981 and
late in August in the following year. Both dogs and pigs raising
in the same barn showed the higher levels of antibodies than

the other examined animals.



The increasing time of the positive antibody rates were one month
earlier in 1980 than 1981. infantile dogs collected to the health
center in 1981 showed emergence of 2ME¥sensi£ivity antibodies and
elevation of the positive antibody rates earlier than pigs in the
slaughterhouse. The positive antibody rates of dogs were as high
as pigs. In the lactated dogs within 2 weeks after birth and

the newborn puppies (drinking foremilk or not drinking it from
their mother) no antibody to JEV infection were found in their
sera. Low positive rates of antibody and low antibody levels

were found in cats. High positive rates of antibody were shown

in wild boars, night herons, copper pheasants, pheasants, and
ducks. While the low positive rates were shown in crows, pigeons,
sparrows, snakes, and rats. High elevated antibody levels were
found in wild boars and night herons. Althugh the high positive
rates(100%) to JEV infection were found in the American black
bears exaﬁined in this survey, their antibody levels were rela-
tively low. In which, sparrows (1 subjects), night herons (1
subjects), and wild boars (2 subjects) infected in the summer

,i,e the 2ME-sensitivity antibodies were elevated.

3. Survey Results of Relationship between the Incidence of
Vector Mosquitoes and the Infection of Decoy-Animals
Mosquitoes Captured in the field were larger in number in

1980 than 1981 and no significant relations between the number
of captured mosquitoes and meterology were found except tepperture

and rainfall. The number of mosquitoes captured in the same barn



were larger in 1980 than 1981 with its peak shown earlier in

1980 and blood-sucking rates were approx. 10% higher.

The number of mosquitoes captured in the doghouse in 1981 were
proportionte to temperture and the suking rates were stable with
around 50% each month. |

First isolation of JEV from mosquitoes collected in the same barn
was made in July 10, 1980 and about a month later on August 16

in the following year. Coincidence was fownd with the time of
positive antibody comversion and JEV isolation in the same barn.
The survey on blood souces of the mosquitoes collected in the
same barn and doghouse showed approx. 70% from cattle, approx.

30% from pigs in the same barn and 96.9% from dogs in the dog-

house.

IVv. Discussion

1-week-o0ld mice showed significant changes in JEV infection
tests, which reveald high sensitivity of infantile animals.
Dogs and rabbits were notable for submerged symptoms accompanied
by slight pathohistological changes and high antibody levels on
account of its similarity to submerged infection found in humans.
High elevated antibody levels in dogs (maximum 320) revealed a
possibility of severe viremia and dogs' role as amplifiers or
reservoirs in the JEV dissemination cycle in natural condition
should also be clarified. We think that the condition of epidemics

of JEV infection in the summer can be expressed by testing the



sera from doas. Animals used in this survev showed a high sensi-
tivity based on the elevated HI antibody levels.

Positive rates of the antibody from pigs in the slaughterhouse
were higher in 1980 than in 1981. This suggests early appearance
of 2ME-sensitivity antibody and JEV spread. " Expansion north-
ward of JEV was found earlier in the slaughterhouse at Bofu

than that at northern Iwakuni. Individual differrence was small
in antibody changes of examined animals of the same species in
the same barn in 1980 and 1981, but difference was among each
species of animals. This shows sensitivity diffrence in each
species of animals.

Dogs showed 2nd high sensitivity after pigs. New infected bodies
were found in late July in infantile dogs collected to the health
center in 1981. It was the infection appearance earlier than in
pigs in the :slaughterhouse and proved dogs' high JEV contami-
nation as high as pigs' in summer. No antibody was found in the
lactated dogs within 2 weeks after birth and the newborn puppies
(before and after drinking foremilk). The fact suggests that

the JEV infection to dogs easily caused. Cats may not play the
important role to the JEV dissemination cycle. It seems that
American black bears infected to JEV during past 5 years after
being imported from USA. Comparatively large terrestial wild life
like wild boars, night herons,pheasants, copper pheasants,and
ducks have high antibody positive rates, small arboreal birds
like sparrows, croes, pigeons, etc. low rates, and underground-

dwelling snakes and rats have no antibody ,respectively.



The analysis of animals by habitual environment revealed
differences in mosquito's opportunity to bite and suck blood
and sensitivity of each group of animals.

Survey on Vector Mosquito and Decoy-Animals showed the number
of mosquitoes captured in the field larger in 1980 than 1981,
which was attributable tb much rainfall and resultant expan-
tion of oviposition places. The number of mosquitoes captured in
the same barn peaked in July 1980; showing the early-appearance
type, and in August 1981; the delayed type. Coincidence was
found with the time of positive conversion of antibody and JEV
isolation in the same barn. This shows positive copulation-
propagation of mosquito in the previous year. Japanese encepha-
litis patients in the Yamaguchi Prefecture were 3 in 1980 and
none in the.following year. The number of mosquitoes collected
in the doghouse in 1981 were proportionate to temperture with
stable blood-sucking rates at approx. 50% presenting many
materials for later analysis. Most mosquitoes sucked blood from'
large animals like cattle>and pigs in the same barn showing
their sucking habit, despite large surface area of those animals
to be taken into account as a factor. Blood sources in the dog-
house were of course dogs with as much as 96.9%. No such blood-
sucking habit was noticeable when one species of animals were
raised in one cage and blood-sucking was concentrated on that

animal.



V. Conclusion

In the past, JEV was active in the natural condition.
At present, the JEV activity is the same as the past condition.
It was demonstrated from these findings that the JEV spread is
mainly dependent on the Pig-Mosquito Cycle. Their are few
reports that describe the other animals (X-Mosquito Cycle) as
amplifiers or reservoirs. It is necessary to studies on various
animals; not only pigs which show high sensitivity to JEV but
other animals. From the results obtaind above, a possibility
of Dog-Mosquito Cycle ageinst JEV infection may be concedered.
The condition of JEV infection in the summer can be expressed
by testing the sera from dogs. Further studies are necessary
for the Animal-Mosquito Cycle such as wild boars and dogs,
in particular, becouse dogs live closely with human enveron-
ment. In the field of JEV studies, at present, one of the
most difficult subjects is to dissolve the JEV dissemination
cycle in the natural condition. Although human cases of JEV
infection gradually decrease during the past decade, the JEV
and its spread in-the natural condition did not decreased
according to our reports.
From the point of view, the fundamental studies based on
Veterenary Science Methods and its application of the epidemi-
ological investigations are required for exterminating the

Japanese Encephalitis Epidemics.
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