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. #
242 (GTV)igTogaviridae dAlphavirusic I % —REDR-

i

NAE BT A2 ANLZATHD (5, 31, 521 . Zheo 4L 2z, kastern
equine encephalomyelitist A )L 2 . Mavarorr A )L 2 Hiddleburgyy £ )L 2,
Hucanbo 7 4 )L 2 . Ndumu v7 A 2L 2 0’ Nvong nyong 74 )L 2 Pixunary 4

V2 Ross rivervy A L& . Venezuelan equine encephalomyelitis v7 4 b
2 . Western equine encephalomyelitisy AL 2 Semliki forestw»r A4 ) A |
Una ™ A )L 2 . Wataroa A W 2AZEHHSH (5, 31, 52) ., Alphavirusa i
I o > TSI A L E b (8, 10, 31, 32, 40, 52, 54, 58] |

ZDHDO—FHNT AN oMK BEL. M. REERERAL
YERET LI EPALNTWS (53], Eastern equine encephalomyelitis
*2 £ )L 2 _ Venezuelan equine encephalomyelitis 7 4 )L 2 L fFHestern
equine encephalomyelitis A N i, W L ABEBORK 7 AL X L
LTEETHS.

#HAEIICB T2 GTVOBIZEIZ 1955FE» 5 . & b HAR WD EREZ I
L EDWTIEE D . W LD AN AREPERAZTOLN, HERTT
FEYP2ZIANABFT A7 A (Aedes vexans) BLUyrahs7h24 X

# (Culex tritaeniorhynchus) o5 g3z (55) , HWT . 19094 (2
EBEETCTA Y7374 )23 sz (40)

ko GTVIE . 1965/ 12 BEE BT CARE S T . ARLESAEE S A
PR RO M 5N -7 4 L2 (38) BAEEShr, 354z, 197845F (2
BRWMETCERRE T2 MBENPRELT. BEBPLTHA VAN
s (57)



FNnE TIEMEOEEZAREAETICEILS L. B (11, 43] 0 7 (
11, 39, 43, 60) . =27~V (43 0 FR (11, 43) . vx (43) . 4 X (
13) . —#HOWHE (1) . ArAn— [ 8) izl idhiiikz
mALTIWR LN, vEL 8) HA (19, 43, ]  RL -7 -2
FSUT [ 9) R ETHESATVNS, |

REWZHT S GIVOREMSILZ., 72D TVERREDRAEIZL > THHTE
SEX 7 (57, 62) , MIZOWTISREHE» & GIVABES /2 (38] |
SEZBHTIT LU MEHET CIVEEERSPEZ T L . KOG PR
WCELH (19, A3) AN BT ARBIEHLAT W72,

ZELIZ. BRBOBEDO—DLELTEEE L > TWAGE. B, FLE.
ERBLUBMATOFHROATLCIZOWT ., KRBRRZ MR L TEELHR.
RiEo@ERIC. BEOMEK: MBEREZEL LAZERPERMICREL .
TS AHERCHEELT, 2OREAD GIVERRIZL S ZLZWDHTHLPIC
L7z, |

A ICIE1983E P S 1987TE T SERIIC. MENBETTRELL-REOR
BREEWHAETRPICHEC L TFEOFHMEEEZMEL T, HITHEAINIT
B GTVESREIC > WCERRFEAZE . MEE. VANV AZHBEEB LV
EEMAEZT>TC. REDEBRZTHLPIZT L L ED L:.‘ Z DREZERIC
ONLERLLDOTHS.



I. MetLh&E

1. BRWEZEMNBEED K&

ERESS-109DFH A TIK S8HB L U REEST-96 DI FDFIE 28 IO W
ﬁ@ﬁ%%?m\kM\@M\$M;E%‘ﬁﬁ\ﬁm‘bﬁ\%‘Hﬁ‘
LB BEBLVYY YNELEDERBHEEZ 10X FERERL Y
CHEELTHPLNRTIZ 4 yAEZTW, 370 -2 THOL LA E
XLy AT EREEB LU PASRERITH, T, FRMELRHE
WAZIEZN 7Y = - 77 =2 - T — (LBt (23) 247\, ML 7,
BREST-96 ([COWTWE . WMEEBEME L LTH|AINA 25O T T B
NDO>L VHPUVAFRDRKRETH 72700, MkEZHWLAL, £/, BTHD
E%%ﬁhﬁﬂﬁﬁ%ﬁ<&Emﬁﬁﬁﬁéibﬁﬁ‘ﬁﬁ@%m%%4%
WZOWTLEHEML T, HIMERE . SRMERE B L E MERR (2D W Hrlg g st
L7z (37, 48, 49; 50) , |

2. MBS RED T
FEBES5-1098 L 1F87-96 X L (RMM. RIME. /NIW. EE88) . B8 . B,
Rl JolE BB ECBE0EEE LM LT MIEREM. 5% CHER
BB X USRI MR 2 B L CL R BURR (0— Y 2 He)
BEUHE (H25y 7« BLRET T, 37°C . 2~ ASEEEE% 2 6 L 7 |
BT ST ARt 2 6L . BIBZER AL T h b LRI RS 5 % 47 -
CTHELZ (1, 6, 36, 42, 51) , /2. HEINLRKBHEICOWVWTIEEH
BMEBLIUERAEOT Yy FRMEL Uy BIURNONR YV OBE 2B EICH
4



STCHEMLUL (27, 36) ., B @iz Fo by (SHaBlizown
ik DeanAg ( 2] LOKFEIZED . BELEZIDACY AEEORS
LCHELL, ko ylDombiconTid, #ilwz
a4y (100ug/nl) M7LA Yy - N=brA 72— a YRS
CHEREL T, 3TC, UKEEELL., 20k, BEEEZKRY I% 2 0B
10,000 iu/ml) A E&IERT O nH2FES . 37°C. I0pREIkE L2, &

s
n

@ 3,000 rpom, 1200 Rl OELWEREZITW. 2D LEIZOWTIL I REBHE
ITyFubdyryBEHSy N (FUy o4& 2EHLT. #2875 v 7
2EERIGEERL . 24RIEORBBRICEIDHE L, Xa bXx (V)
DFEIz>TIE . Konowalchuk,J. &5 (27) FEIZHEW, 200 DA XTS5
22z 20z 7Ry - TR EERLTHPSL . pEBELKBEZ &
BL . 37°C. 24sREE st . 10,000 rom. 304 RLELC L, HWT. EL L

ExR0Mun DX T Ty - 74N -TFEFBLT, Filiz IrCOMEEI
BREEL2, VerofifoERICIIERZI6 mn TURDTIAF v 7 - LA %
HWT1.0 ml@@%ﬁlﬁ%ﬁc%%ﬁ@c:%ﬂ% L. A -7 N8RS LU F S
S TEE L, R VHBOBEOREZEMIZPBS(phosphate buffered
saline) TFM%E 2fSERBSMR L. BEE 0.5 nl on L To0ul 288
L. srcT THMSEL CHROREZ AL, |

3. 4N 2AEHHEEDHE
1) e R

ESK #I3 XoF Hmlu-1 #fas . BBz 4 — 7 HEH(Eagle
_4_



minimum essential medium) (ZTPB(tryptose phosphate broth)0. 3%, 4 [
50 % MAEmME (U100 u/ml, Ao 100 wg/nl, T
SRV wg/ml)y BIALT.0% AERESRY LT H 7.0 KL
L nrEHWS ., BEEMEIZOT S YT 0001 ZDEE WIZED-
TA(etylen diamine tetraacetic acid) MM @EILEICEL Y. 200 nloks
HAFICHLT1.0nZmM2 T, 3TCOHOLIEFTIO~VIRERS . i
LR DAL . 256 /ml (27 2 LD ICEREANFEI EL, HW
T . ZOMMEERT.O nlZEZ16 nn ‘(“247‘(@7"513‘77 R AANG
FELT.3CHL.0 % REHFAXMETHEERZO 7. BEOEEMR
PR SN 2HBICHMEAERREZERS . Id2ashnwT —b (29)
NIEWERET 20EHE LIcth. VANV ANEMEEZE37A NV RABEZERL
72 MBS EZETEICIEA — 270 NEMIZ TPB 0.3 %, w o DRTIMHET.0 %,
HAEMEG (R Y 100 u/ml, Ar4 2100 pwo/nl, 270XV 2 2
pg/ml) 2z . 7.0 % ODEKESTNYTLT PH 7.2 L:EJ%]%L?:%@%%

W7z,
2) AN RDEERE

(1) AN ANEEE |
FERES5-109C I MR R Z R L TR LLHAR SHod 5. RECHROR
B AR . 7. WIRE I LEROSH VL BbN D 15 EEL
T.REME Y L. BEEST-96 T UARMOTIE 185 L E%d I
TLAFRE THHIZOWTIO2A N ANEHEZREL 2.
s



AN AR EE LS. . Wbk, . FE BB BES L UBED
LAY 17T LRM LT —80CHBIEEMICERIEL. 74 L 24 g
CREELTWAME ZE KR THESPICERL T, L. 7V MEZ KWL
A= NOMBESE (TP 0.3 ¥R U ¥ 150 u/ml, A F<A > 150
pO/Ml. 27 XYY pg/ml, 70 % EEBERY YA 1O M) % 4
M2 TIb . HIRARESHAF —CTHARZERLZ. W, 2O
2 ACICHE LA 0TS, 000 ron | 2040R] L GEOHBL TS LER1.0
MERINL . ZE 045 un DXV T I 4y — (HEFHK) TEBL
72, TOFBRET7ANVZONEEME L Lz,
WAL A EEC F W B R Hmlu-1 . ESKB kU CPKEESEMIB o 3
Me L, REOMBESBRSN TS, 7 NICT.0 % EiRiET Y
MAEOD % MAHBERET SEBHE LK. VAL AN ER
1o mn 2055753 RF w7 - FLACEZEIRZEx0#MBAN 0.1 0l ¢
D PRIERLE, Z09b . FEBIUBEOARICOWTIE., FiliEk
R0 IR L LN ERBEICHEELL, EREHITC. 1 Bl. 7412
DPEMBEEFT->Th b, HEMEZ7AEL A7 —THIIBELL., HY
T, 77— NOEHEBERZZE S AN NMZMZTHLLEI LA 2EHPICKR>T.
MRS 2EBEE L.
MIOHER 2134 — 7L OB HE AV, &5 10l M2 TR5ITCo
b % ERA AR SR T ERAE L, Dl MRZSHAE (CPE)E 510
HEHZL 2. CPEDHEE B » 2 ERAS L CHBREE I >V Tid
S HEESBEHOKEZFW, S50 S HEoBEZHRLL. £, #8
HIVABEZ T AN ROBBHF RN WHEIZIE . ZOEFHEEZH L Win-
6 -



Lu-1. ESK &5 L OVCPK EEae il R L THEM L 7o, #E(CREEIE 20 E TE
L. ZOBETYA IO RPHEI N WEIE., 74 L 208
e L7z,

(2) w4 28R E

50 ml oEFEARICHNG-THBORBFBR IR, 7 - ILOERER
T2 EBEHEL . VAN ZEREREE Hoi=1 TEELAZ, BWT, 37C. 1 K
B ANRDOBREFEZFT>THhs ., BUMBZ&EH®RT 20FKFL . 3.0nl D
MEMFREzZ M2, MEgERoREE-EER L1, 3, 5, 7, 9, 12 H
HBiz#in2n 0.5 nl 24820 0.0 nloMBMBEREFAETT L2 HEICI DR
ML T -80CHBIERMEICRE L, i%"ﬁ%ﬁﬂ)ﬁéﬁlﬁ%—f LTHhL. &RD
BRmokikzinlu-HRZ#EH L CllE L.

3) BRPm o BPE R &
I W SE IS HNLU- TR 2 FHWTC . 9w s kLA TEEL L,
AN ZHE ZHnlu- RO BHESF R TIHERERREZ . EHRHCD 4
SOHNLU- 1M ERL . 371C. 1 BEOVA N ADEEFEZT>TH S
MM ERZ ML T, 37T°CHd % RKEEHF XLIEET THREFERSEEL L., #
E@CN@&%%%%@&%M%TT@%LTkmmr{wjmﬁ&mio
TeIDg, % B L7, -

4 ) fEET A N Ak
BRBEBS-100 DA EE L 7285-100- 1R RIEL TRHRE L 2 HEFHROME D
DS RNLIANAT, 2O N A% ST 283 L T 6 SK- Ll
-7 -



JAANTEREL . 77w 2k bd 70—V 02 T7-CER, 20— Uk
FHESK-LHRANSERE L THEM LA VAW ERBICHWS,

BREST-96 L D L7287-96-1 BRIZVDARRTFEOBTEAERKRD Y 4 L X % Hn
Lu-TRBANER LT, 7oy 7&ild b 70—y 7% 2047-7:. BoR
Fe AN RIS SAzhinlu- s L . 5H Hokese LH %27 A L L
L7z,

GIV . VR, Aujeszky?s disease virus(ADV) . YS-81 Bk X UF 7 AN
AT AN R Ja6-39 BRIIFRBOXNEY A N XL LTHWE,

5) adE A 2ol HIRERE

(1) #lzH§ 2 %5E R

BRI EA — 7N ORI L URHEAK T2 XD TR .
il MREBREE A -/ VOMFHET MR LT s 2MDNICL, %
BMZCTrBEEL. RKEALLBER2ME>%., 2O AV ZEETHE 0

CRAREINEHEEBE IV -200CHT 4+ — 77 —H - [2600MKREL T
b AN AR EME LS (29) .

(2) 73835 |
ML EREE A — 2L OBBETIMEICZ 2 5MRL. 2oV A LR

Az

ST 200,100,550 BEWYK 25 nmO XTS5 7408 —TCTF@BLTH

Lo AN RHEDEGANZ W5E L 7.



(3) Z-FABLUrzonkilslcswd s
ERPLEFERT.OMZZFA D -FLO0 4z M T,. ZFINIZ—-FNLD2
HEEMED . TLRELTHLRESIRELG, E8IC HBREKELT, =
FHNIZ=TNETANZAZEMESI L, BEFKRTTE2L. BEMWE I, 000
mwmﬁﬁmﬁﬁmﬁéﬁotoL@@m%wi—%w%mﬁklofm%

CEROTRTANZEIZOWTERRMEAE L., . 7ok oz
FTLIREZEICOWTIIRPEZRRI 6 nliczoakL a0 4 0l Ths
TLBEL . BSIRE LK. JTCOXRIRT BEKELT 700K A
AN RAZIRES T, BRIEBROMBEITF NI - FNICHED TV, &
272 AN AT DO WT RS F @E L 72,

(4) RFEAAVEE (PH 3.0) OPEKE
HREBFMNYT22H5E0A —Z0LNIN (2 0.1 Ho MY ZIEREBE R %
Mz . pH 3 0ZHHELL, Z0WE1.8 0O ONRBE IANBL. AL
ZHO.2 mlZMATIOERERR L., SinT., ABEICITL B2 L. 28
3 BSREE LTl 302 A N R EBES R, BREFPRTLLSZKER
BANC O Ho M 2 BEEEHRZMZ T, BUpH 7.20R L THh L RBmE
BEL.

(5) 5-iode-2-deoxyuridine(1UDR) o548 s
4 =N DHMFHEZBEICIVDRE 50 vwo/nlnBEWIZMZEEREMZ
ZeWwEEREmE AW . Hnlu-1HBIc B2 08 4 )L 2DBHEEE S BT L 72,



6 ) I S ePE RSB &

(1) 9 oh i

108545 (2 B 2k & 30eh 12 JEBES5- 10012 > W id . AT 13100 B IR I 1 5
FUREROTIR S E MG L L. RAR52H SR L T HEET LR T
AT E BEOME 2 %ML LR,

19878 H A Z RO EHET-96 (2OoW T, RAERIC 1HOBBEME S
IO 2BOMIL O FIRILAS % AT L L. RAER2ABEE L TR BF
M s &G IO FIME S HME L LCRILL7

WA BT RS SRT WA AES & U EMIEOH k%A Mz . 6TV
BREDREDD -7 e &1 ST 2RI . KBRS LUWED S
Bl b % TR oW T 198648 ¥ 19874 0> QA ETE L 72 .

BRI >V TS 3T T b £ AULEIS A T S N7 R 64 AR O
R (2 B L CIRM L, 198648 (= 4008 & F0F L 72,

(2) ®mBEEMEF

ADV(VS-81 #k) DHEMFEIERMKEERSHERBE P L HFINRDL
DEMALZ., GIVONILFER) ORBEMGEERMKESREHEN RS S &
AR GEH) L0 5 2R 07, 85-109- T8k £ 87-96-1 D
PERRICOWTEENLEy PRENGEZERL THEAL .

(3) SRl eREEEMMH (HD) HBR
HEK B ot BAR A B REE (30 ZEL T »RH . KDL sY
- 10 -



L L7z,

T R
Br a4 0N X aekk (85-109-18kEB L OF 87-96-18%) Z Hmlu-1 s\

100 TCID, /0.1 ml #EREL, 37°CT IAMEEL Ch b BEREERL 2.
AR 2EEFERE T > T s 2,500 rom, 100 B OB Z EEL
T. 2o bEz&EE (H) UEE L THW.

2 HEEHE
1) pH 9.0 BBS(horate buffered saline)

(1) 1.5 H NaCl(stock solution)

NaCl (5 &% ) 87.67 ¢
FRkizcTaa 1, 000 ml

(2) 0.5M H,Bo, (stock solution )
HyBo (53 ) 30.92 ¢
WOk 12T 2 8 1,000l
180, IZHETRER LI VWOT, 23 BEhHRfEk100-800 ul
TEPL . —E. BEIELELTHAFEKEMA T 000 nlx L1z,

(3) NaOH(stock solution)

- 11 -



NaOH

32.0

A A ZRRE LICRKERTERN00 nlk 375,

pH 9.0 BB§(w0rking solution)

1.5 H NaCl
0 5 H?’BO3
1.0n NaOH

mi

80.0 ml

100. 0
24.0

WEAKTEE 1,000 ml 2L, MET7NT

F~3 0,001 %25, pHX — 2 =T pH 9.0

2) VAD 6.0(virus adjusting diluent)

1.5 H NaCl(XiZ, 0.35 M)
0.5 » NaZHPO4

1.‘0 ] NaH2 POI1
BEbkz iz s 1,000 ml
Bk tk, 2O—&2 LD .

— T M 2D 5,

(1) 0.5 HIM&Hqu(sUmk sofution)
a HPO (%‘Fﬁ)

(Na, PO, - 2H,0)

by
P
W
=
9}&
AN

E9 5,
H=EODPH 9.0 BBSEEALKE P X —%

100

32

184

17

S~

-

x

N

N
vy 024 BEXUOF 5
FEH B,

ml

n

N

70.99 ¢

(88.99 ¢9)

1,000

L EEMPITH TSI LBH LD,

- 12 -
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R THPICR>THEDPL, Z2RICLELTPLHERATS.

(2) 1.0 M NaH,PO, (stock solution)

Nall, PO, - 21,0 (H5#%) 156.93 g
Bk Ted . 1. 000 ml
R8I REEQR U2

ZMBEOKHE 0.2 0l o7 brv4 0z, T48Z2LTH 4o
MRET 2.

1,500 rpm,5 AREELL. EHESTL.

I 40 M DBT R EML . TAKRELTE %3 % TR
EE 2,

1,500 rpm, SHREELL . EHESTE,
HEERBENICET . For - —C AL, # 1B 30 ST
WIRT 5.

1.0 miodpH 9.0 BBSZ ML . TLkZ LTRFES ICIE—HKE
5. |

B 2,500 rpn, 10RO L . LR ERNT .

SO LEl AT a7 mEk (packed cell) 25u1 24 . 1 BEREE.
2,500 rpn, 104 BECL . EHEZRNT S, 20 kg N REB W
N3,

WLEE i OHTE B
_]3_



HE O @A (HABERE R & 0 BURD SBALIZZ 5 L 5 (28BS 9.0
THRIRT 5.

2) NIt
Well No 1 2 3 il ~ 3§
MAERREHE 15 110 120 1:40 M@
MLER LS (ml) 0. 025 0.025 ~+0.025\—+0.025\‘ 0.025
R (ml) 0.0257 0.025 0.025/& 0.025

PO (ml) 0.025 0.025 0.025 0.025
B<iRELT=E@d 1KE#E

Mm s (ml) 0.05 0. 05 0. 05 0. 05 0.09
R<IRELCE®R BREGERHAE

3 s
B I M BR O B4 2 SE R I I L 7 i O B SRR B 2 € O M
OHIE L L. 10 Ll L2 stk e 35,
HARRO “RME R ERL . B L2 RRS SRETHL I L ¥
WA 5.

(4) Nz
B HRBIE T T v 710k B MERMBE L 7 A L 2MRE (12, 22) 12X
- 14 -



ghE L 7e, MEMRREEZICC. J0ammaAde@E L/amBEZ 1MEFICLTHH
A EREBRRREZTVY. ZoORRMEIZY AL [ (50 PFU/0.tnl) ZZ &
212, TOANAMBEREEEZIVCOHLINGT 1BEKE. BELTHS
ER5.0 cm Cell-WelHZH o UHHBEL TH » 7ZzHnlu- 13 i 5 2E N\ & R
LU0 A NI MR LA, BWT . 3TCOE % REA AL K
BELTTANZADOHMBNOREZT 7. BERTHIEERY AV AME
REWETAECL -2 -ThEL. BHIZ 0.8 IDEXZELA — 7 U
MR (—R¥EX) 2Cell-Hell H72D5.0 nlELTHLLERIZION
BRELZ., BERVPBEF>THhSERBEAILIAHENBUVRLLZ, HiWnT.
f Bt LOOEDAZI RINL v RE § SR IREXRZEB L CEAKE
L7,

PANZFHRRICE A PFAABIIEA S S 7A N AL DREXBIZOWTE
L. BIh . REMELZMEICHRL. 56°C. 30nEFe@kL THr o 10
SRR L7227 A L ZMICIEBML DR A X BENE 2 B TOME . 2D
TANRMBEBEREGEE S UREA XM TITC. 1 BEKREL TRELL.
BEWT 0 AR A A DHnlu- T e o cel 1-wel 1 (9653 ) 455120, 1 mlg D
BEELZ., iIANoOREZT BET->- LA NAAEFREREZRS | H
MO 1 nlZ N2 COREEA A Iiss TR L. % THEICHK
DAL R PEEHOHRE L )TCID, % kD 0b R MFOHEYZ
K&die,

(5) sk
MEBES L EN T M2 GTVABEMREZEEL TE LN RILE P 5 HE
- 15 -



Bk HE (29 ICEDERL ., BERECIIMEREZT -2, Wb,
1932 MM DAN—27 5 A% ANLERERD cnd X R Y — ML HnLu- 130 3 (
hF /M EEL . BEBEOWRS 122 Bikic10m’ PR/ 1 nl oy 4
VR 01 Ml REEL . 4L 2OMBADBEESTC LERT T b
R AL XATEDOIRE :ig%m*c*f—wmg?éﬁi%i%&’c 20 Be itk . A HE S )
EMZITCH 5 BB A 2L THBELR L. 74 LR ERS LM
B AN—-Z7F2) BREMICIEL . PBS T 2EEEL. HFLTH L,
FH TR ZHEL ., 7 VEER., ERGERICHELTT M2
s, WMRESENE 20 vl ERETEEICAN, ITC, 1 BRRICS &
ThHhoEEmMss (EFD 2. AR T ) THELL.

(6) AN ARFOEFHRMFHE

RO - R S e ESKEEFERAMIT . 107 PRU/mL oAb B A UL R
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U2y THHAL . 105 DN Y- TIHFe RT 24 BEREELZ. [
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BEOAEIIEERY SN L7y B ZERBZ TV, JEL-100 CXEF B
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M9 2 RmPEIZIEBBS 9.0 (30 2HWA, HMEOJEF LIZEKRDEBH L
LCEML .

Well No 1 2 3 1 5 ~MERAHE
IR 5 2 1:2 1:4 1:8 1:16 1: 32

R (nl) ().()25:> O.025:;»0.025;;»0.025:510.025:>N 0.025
HAfe B (ml) 0. 025 0.025

0.025 ¢.025 0.025

MR (nl) 0.025 0.025 0.025 0.025 (.025 (0.025

MmEkig(ml) 0.050 0.050 ¢.05¢0 0.050 0.050 0.050
BLRBLTHLEEIC BEBEENE

S) 4EE™ A )L Z (85-109-1 Bk) =y MG E
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Lt\%EE%Bivﬁﬁﬁ%%ﬂmﬁvﬁxmmﬁﬁﬁtﬂ@&vhx@
BIUBFROKERREICOWTHS L., ke 2220 T ERH S
mﬁaatmﬂbﬁvﬁx%ﬁMT‘W4wxmﬁ?ﬁ2ﬁ%%¥NﬂﬁE
R 2 OWTIRET L /2.

(3) HEREF

AN ADERFES LUERBRAOATY B WTRHA. R
SEBIUEIRERE bic 10 ul L. o 2icHd 2 R TR 100
pwl L7, |

(4) 42D
RELTHELALOAY 20K, L. . KFiE 0k . BE. Bes X
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£10~100 EOEENIEMITHIAFELS FAF — 12 & DAFEERE L7
HmLu-155 2% BADERIZIZ . 2 OZH 23,000 rpn, 204 FELREBL . L
HZ 00 um DAY TGy 74N -TFBLALDOEZERE L . B
BHCIMEBBRRLCERBLE, 74 L 20MBADEBIEITCHERT
T BRIV . BEOFALLORT — L OEMERT 2% . S
B EML T S3TCH § SRBA R0 ICHE LT . CPE ol % 6
L7,

9) mwEE 7 AN (85-109-18%) DT HERARE

(1) #HRTE
Atk SHEBOEE T SHHEL 1SHMOEEFK 13z Az,

(2) R &

1003 PR/l 2 S AZEY AN ERT 0 1% 3HEOFHEAROERS L
6 DTGRP L.

(3) 4N Z2DEI
RIELTCRELLEFHRRFVARNOFEORM. B, Wi, OB, Fi.
Bl B IS L UNEERRL . 4 — 7V T10% M 2 R LT — 70C I
AL 7, ESK BB A DB CIZBHEEEL L LICRSRELTH S
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Bz Ed 2153 E %> T Wa, BEXEROEBIL1980E0 211, 20058
EREICEARSBEEIICH B, BEFRIZ1BEP L18EE TR, BE
10 SHIEDWB P ER LI, 180EICE-> T 55 % L oRE B M i
PRLTE R, 53 CRAZNBEFREEEF RS LT, SEEF—FF+ 0
HEiCh->7bnD, 18MEETIZBALLEA - T X% —RHPREEE(
ATHE L2 3. ESEMOBABHEADBEB X CEREOREMED
ERZEBEZEBL T, 1986, L 198THED 27F L LETEL10 UL EL D
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T275.3 Bk 7 ) . 197T0EDF0E . 1980EDH S IC L TRML T . %K
BEBEAL LTCSTORRICH 2 . WRER O 473 BT 25K
N335 %P RMMR (BA, SHME. FNH) CEB L RERKODOH
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HE . FIRE) 181 %, MWK (AR, BIR. Fr@. =@HW) 17.3
$ALH MK (BT, BAHE) 10.5 %, RHHMK CUNEE. BRI,
FHE) 1.7 SO EVWE R > T WS, TR JICIZHET 27,598 56 (16.6
%), FEWATE 24,007 Y (14.4 %) BEINT 19,772 3§ (11.9 %), {EJNA 14,418
(8.7 %), F3FE™ 13,487 3 (8.1 %), {FHJET 12,369 BHO(7.4 %), H
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MOECH 12,229 B (7.4 %), JEART 10,461 3 (6.3 %)DJEIZ 10, 0008 Ll |
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-7y —RESPOEETT 25 EHFbLATWEIZHE W, /2. L H
BCEDBEPN-—I -, FxRI—FKI7AMNE, ¥ ¥ ANy 7HEBL
ChBEKEEROMEE LML TS (FK—-2),

2) Wi i ST R

19834F 7p 5 198748 & T D LB ST FE R T CI13 R B T BIE 4 2 e Fs 10~
32.7 %, W HDTFHICEESTLHEIT.3I~38.3 AL »>TWn5,
REERTBICHAHTOTFHROFREENELZRL L . FA - T2% — ¥,
W%k, KBEES FUMBREAS 2 < EBES. BARME. BAVETAL
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FLEREORLAL MY 7 I XTHIZE S HEEEBFRECAITEL SR
o Fde . 198MMEITIE . UL R A LR L AARRE Y A N RBEBIIED
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FHERRERDESLTREL T, RUKCELIREB LI UAZRPLEER
REBE . POL<BEBELCELIERNTLD -, (F—-3,4,9)
BEERTBLIVCHIALTOTEIP LSO AN AR IIZ1983EL &R L
WL FDOFRICAKREDTRHARZEREL . RTCTFHROBEME P L
Transmissible gastroenteritis virus(TGEV) S4B S e, 1984&&:&;1:1&
IRBORBELHMATDOTFHEORCHMBARLEL . WHEEEL LTHASIN
RETHE (O, M. WHOBREME» L AVBEpEEIN, /400 2
NED ATHICHER L THENDREZRDOLRBT. MBERZRLA 2
OB AEBD M S Japanese encephalitis virus(JEV) S HEES 7>, 1985
FCIIMEHEBESIHEZRMEEEL . 198, S AVBLEEI NG, /2. 20
FRZBARBLTWHAERICHRBERZH > THEKRIIZOEDEIZETT S
WHRORESFDH Y . MEMB L LTHRAZALHEROEEEL S5 TV S
et SN, 1986 (ZII A BO0HE ZWMEEL . 1985 AVBEHEES
Shi, 2. 3 FORBTOEOERRALAMATO TS L HAL
RTIBEDTHEDHEAIZHEN, IASINLBEEME (THE) » 5L T6GEVE &
Porcine enterovirus(PEV) Bt I N7z, 1987 IZIZITHOBREM R B2
N, ZORBHEHEARPETH >, LPL. ZOED0AFDHE ., [
L BT TPTEOMIATOFR Uk SEICHEOER L HITHEHES RD .
BEBDILIRBTTSHHRORESFH D . MEMBL LTHASI TR
DEWEP S CIVHAREES A (KR—86),

2. BDTF 97 AN RBREREDREDFHER

- 93 -



1) RAERD

19854810/ . ERHOREEEBIcH VT . FEIMEINATFHR U125
PEEELL S TRE. . TAERERS . 22 2 20MBERE L UKD
e TREOEREREZ BT, &% JHEZTIe SHAETLL. VAED
KEIZ D> BN D 1. ZOBKBICEHELTERLLY . REFRL
Teote, ZOBEEBS-NNDBEICIE. Z0OM. AZSORESROL, -7,
S, REOREIHEN . EBOBFIBALA N RES EEL 25 . A—i
KEFTHAFOTIR. BALLLTHE. ARARFERBIZHE S0 hh -7,

19874108 . ZHHORERBEBICE VT, &% 23 BHOWMILH O T K
I FICATHOMIRE 32 2B L UVBESOMBERZHLT . AMRBT
W AEMARE L, RAELSIE MWMOBKEEHEETLCED . FNo
BRI OANARUBOTHREZAHRL . 203550 2HERTCRFTH -7,
FESHZ MOTHREZOBIERICRE L, L2255, 108 4RGN
| 2T EREA L BYREERAD (BE-1). 2510, HiFS L UHS
DERLIE>T W (BE-1, 2), BHNI0A 5HIZW: > THFidic 2
WL . Ficl HOREE HOVARKESFHREBRL:. B
D SEIZO WA MER L ¥ 0 RELI R B S B ICI2
ABRMLEET2LIICLD. BET2LDE%h -7, OB, FE(8T-
96) DEBIZMZENOREEAD LD o7 (R—1),

2) BB S B BT R

(1) MEFBAE
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BREST-96 ICBWTRAB LUHEEORED B 5N RESOTE 45
OWTMEHBEEZEEL /2. FMERBICO>WTIE 83475, 720 3. 528%.
660 5 /ul THD. FHON F /ul Lhotz, HMEKIZBEVT 6,600,
3,400, 7,800, 7,400/u| THD . BEMET,800/u| X HEEERLAL O
BB S R, BOROEAETE . BERS HCoARESA, 2
DEEIE 1.5 %rdeode, WEERIT LML LRIEShh -7, MR
BRUEBERIE JMICHIES . 2R 2R 8.5, 33.5, 16.5 ¥R L7%.
FehElc B W AEICERROESBHE R ERE 11,0, 18.5, 54.0,
5.0 % [4EER 4.5, 6.5, 12.5, 10.5 % M4-8H 1.0, 0.5, 0.4, 4.5 %,
V3R 0.0, 0.0, 0.0, 0.5 % THN . BREOEMEE 1.7 52822 &
L. HAEBIEBWCIEEEE 5.5 ¥ 220 2R 5.5, 6.5, 12.5, 15.5
% SR EER LA, UV EIE NI 2.5, 38,0, 14.5, 12.54TH D |
ZhHIL ) INEFEEE 1.5, 2.5, 2.8 S BEUEBY Bk 0, ¢, 0, 1.5 %
LB SR, BERIE 1.0, 1.0, 0, 4.0 % BHShk. |

(2) MHZENHRE

£t SHETRRTCLAHETE (BH-109) SHEHDORERIMRIZXD
EBNTHH-7z,

ﬁi?%—ll

BEDKHA - 5

(G 1,185 ¢ |

s R:ZBSIUVRBENIFEFELLLEHEKEDOFEFR L0,
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wAETHE -1

BMkDRI Tk

& #H: 1,085 ¢

i BmTHETORKEN. Mo, dEIB0NELS LU
B SR T 2 St R A SR I LA ) b7z, |

MeEFE-1

REDRKI - & &

(G H : 965 ¢

i R:oZhs8IUVEBEDFHEALLHEREMOFEFR LN,

METHE -V

BRDRP : 3 1k

(%S H 835 ¢

It RoATHERTOBRKRELGME . PEIZEONELL LUEHE
BEREDFSLRARENFR LN,

HE T -V

BkDKH - T I

& B 980 0

B R ANEEBS I UENGEONEL. £ X UEBOREEL
rEEREDOEESR LN, -
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% 23H B CRT L TR (RBEST-96) 2w BRI RIZROL B
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THhHTz,
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1S
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FE-1
BiEORN -
i
Pﬁ.

H
"]

&#H
R :
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EEBIVEHTHIcb3F7 /€. REBDODEAEHDZFE
BIUTHBOGHFEZAD A, £/, THE. BHB X
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THY NGBS LVEHDERKY INEIEREBEETD > 72 (

BHE-4) , REKMOXEIZHHST S MENTMZ RS . L

BTIBRENLEKDBMBZFESL. Hildd >0 E KEC X
NEELTEY) . BEELSEMICKERZEL TV,

VAT
7,900 ¢
TRMELCHEFREETHY . A ZHAL, BB TIEE
BOKET 2RO, REOARICEZESR LR . AH5 5
TERE Iz b7 > CHIEL T W, SR ES. TESS
FUTHESOR THICEE L BRENERb, THY VX
BB EULE0kERY L NTIEARIERS > 7, T3 AR E
DME T % B . LBRICEBEDLEKROBEE B
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B d—#Z 5 > L% - TRER 2% > T iz, B2k
MiBELTnL, BREEL GEELT. CBHEER
Thote, BEEBWCNEBOMBHTEHL 2> TV
(%-9),

(3) #Emb
BEESS-109THER L 2 #i A T HRORBEMBZOTRIZRDOLBYTH -7,
HAETHE- 1T, eBWCHERE AR T HROZEFR SR,
Flie Wi — RO FRICEREBRLT WS (BE-5) , BEoME
AR ERS R (5H-6) . £ U 2N I3k OIS i
2D LR BRI BBROBELERL o, T, VY NFRIEE
L. RO RS N L P (BHE-T) . |

FAETFHE- 1T, RHOBREREACHEENZEFL TV, FETE—
HOFMBAISANEREBRL TV, BEORBEINEMERES > . 7
MENERNICTAY Y HEOMEEFE LT W, %Y Y XHOHERE,
LTI R BRI B B OB E R M B V. U Y NF IR b R
THD . VY NRBOBBHEB L UCBBEESAR LN . Y Y BRI LT W
(EF-8 ),

P T TH. FROBRBIEN BN E BT LTk, s n]
RS AR CEEL B0 . FREACEEEEELTWAEE L
2. B ERDBRE LR L B SRz, FFHTIE— &0 FER A i N 2E B % T
RLTOk, BHROBE I ELESEr 2R 50, RAEOEIEN

AV IFHEOMEZIEL TWi, £z, EH’EV\]L%’J%EL?’ i g b
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GEnTwi., BECTRERBIUVERORE LRl — W2kt . HE
BIUHEE A,
&0 VXTI RSP BB OBIEZ BHFH 0 . KEROZELERD S
e bICY URBROBRIEMS L U RARE#E o TL,
HETFHE-VTRRHROBERMICHENE FE L TV, FiEo ik
FINERZBRL W, BROME /M ENER2ED . RATOEE
MICZA S FHEOMEDR DD | EEFREAICEHEL-EBLEELTY
o, BETIREROMNBEHBICEE A,
&V VNEICI RS EBBROBELBENASD . 203 b BEY VS
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TREEIMIMELES . RAEOEREAI T FROMES L UH
BAMEER LTV, 2. B4R HEMROKEED - 7.
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L. MNEO—HOBEIAKEENEALBD SR,
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Lo NoN AN ,
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it FHSEBIUVEATERELTCS) . RUSERICHTRIES X
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SEBTI0 @/ 0L 7R N Y Sy LRSS RSRS N, HAETHITY
SEE A0 @/, FE10° @/, B0 @/, EBBICEEBI
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BEBS- 109D EHE TR SHOERB L UEBY S48 L7 SKoXB
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BHS5S-100cBVWTRE LAHETRE /Sok,. Rk, li. BEsLUE
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n7z (3k-12),
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WTIETEREE S D 6.0 ~ 6.2 TCEEL 2, RICEEICDWTIS-
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Studies on Getah virus infection in swine:Pathogenicity

of the virus in piglets

KELJI YAGO



Getahvirus, a member of alphavirus of the family Togaviridae, has
been isolated from mosquiloes in Japan, Malaysia and Austraria and
from healthy pigs and sick horses. Serological survey indicated that
the virus was widely transmitted in swine, however, there have never
been reports describing the sickness in swine due Lo the virus. The
author has been engaged for several vears in diagnostic analysis of
pig diseases occurring in Kanagawa prefecture and revealed for the
first time that Che natural cases of fatal infection in piglets were
due to the virus, which was characterized by swollen face with light
neuroparalysis.

The purpose of Uhis study is to reveal the pathogenicity of the
virus in swine and discuss the factors producing fatal infection in
piglets based on the epizootiological surveys as well as the experi-

mental infection in mice and piglets of various age.

1. The incidence of pig diseases in Kanagawa prefecture

Ah investigation was conducted for the past 5 years from 1983 to
1987 to obtain which pig diseases were most prevelent and affecting
pig husboundry in the prefecture. In this period, a total of about
160,000 pigs were raised in Kanagawa prefecture, mostly in the cent-
ral area for breeding, farrawing énd fattening, though the population
tended to be dicreasing in number gradually. The accumulated data of
diagnhostic investigation performed during the period indicated that
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chronic infectious diseases and complicated infections increased in-
stead of acute infectious diseases and abortion as well as loss of
weaned and unweaned piglets were prevalent. The most pre?alent anong
them were Aujeszk's disease, pneumonia due to the infection with llem-
ophilus and Pasteurella, coli-bacteriosis,abortions due to the infe-
ction with Japanese encephalitis virus and swine parvovirus, infect-
ious gastroenteritis and toxoplasmosis. Besides, il was noticeable
that concentrated ocurrence of a disease in two litters of newborn
piglets,characterized by swollen face with a light neuroparalysis,

was first confirmed to be due to the infection with Getah virus.

2. Etiological investigation of the fatal disease of newborn piglets

of two litters

| In October 1985, at a subsidiary pigfarm in Fujisawa city, 12 new-
bornes of a litter suddenly showed decreased activity and tremors
followed by posterior paresis. Ebight of them died by the 3rd day af-
ter the onset and the remaining four recovered gradually(case#1).

In October 1987 at a subsidiary pigfarm in Hatano city, 11 newborns
of a litter were born including two stillborn fetuses. At 23 days of
age, all 9 piglets had swollen faces, nervous signs such as tremor
and unusual walking. Three of them were submitted for necropsy the
next day when two were dead and the other one was moribund. Although
the remaining 6 piglets showed slight bilateral swelling of evelids,
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Lhey recovered gradually (case #2).

Both sows of Case #1 and %2 as well as pigs chosen randomly from
the neighboring pigfarms were examined thoroughly but all of them
showed no clinical abnormalities at all. AU necropsy, lthere were fo-
und no specific gross and histonathological lesions. llowever, there
were observed gelatinous infiltration of hypodermis and light edema
of fungs, liver, spleen, kidney and tymphonodi in all of dead and
moribund piglets.

Bactariological examination of visceral organs (brain, lungs, liv-
er, spleen, kidney and gut) did not indicate that no pathologic bac-

teria were involved in the disease, although Escherichia coli was

isolated from the intestinal contents.

Virus isolation was attempted from visceral organs. Ten percent
suspensions of the organs were inoculated onto cultures of Hmlu cells
originated from the hamster lung. Cylopathic effects of round cell
type were observed two days after inoculation in the cultures inocu-
fated with all the tissue samples examined. The infeclivity titers

6.29 1CID50/mI in Case #1 and from 102'5 Lo

ranged from 10 Si)to 10
1049 TCIDSO/mI in Case #2, respectively. The viruses recovered from
Case #1 and Case #2 had a similar characteristics of cytopathic eff-
ects and could not be differentiated each other by neutralization

test between convalescent sera and each isolates. The results of an-

tibody examination using isolate antigen indicated that the hemaggl-
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utination inhibiting antibody Liters ranged from 1:320 to 1:480 in
convalescent sera of 53 days of age in Case #1 and from 1:160 to 1
1320 al 44 days of age in Case #2. Ihe antibody was never delected
in acute phase sera of both cases. Ihese results indicate that the

disease of piglets was due to the infection with the recovered virus.

3. Characteristics of the isolates

First, the virus recovered from the samples of Case #1 and Case #2
were examined for physico-chemical properties. The result of filtra-
tion test (50-100nm), the growth test in the presence of TUDR(50.c¢/
m!) and sensitivity to the organic solvents such as ethyl ether and
chloroform indicated that the virus have the general properties of
alphavirus of the family Togaviridae.

The virus had hemagglutinating ability only with ervthrocytes in
the ristricted range of pll 6.0 to 6.2 (HA Citer of 128 with the virus
infectivity of 107'0 [C1Dg,/ml). From these results it was suspected
that the virus might belong to Getahvirus. Therefore, Uhe serological
properties was examined using the Haruna strain, the reference strain
of Getahvirus and its specific antiserum. By cross-neutralization test,
Lhe virus recovered could not be differentiated from the Haruna strain,
indicating that the virus is identified as Getahvirus.

secondly, Uthe virus isolates were examined for pathogenicily in mice

and gnotobiotic piglets including the relationship between age and pa-
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thogenicily in mice. Mice were inoculated intracerebrally with appr-
oximately 101 of 10 TCID,,/0. Iml. When inoculated at one Lo three
days of age, all the mice were killed. When inoculated at 11 days of
age 50 % of mice and at 13 days of age 10 % of mice were killed. llo-
wever, at 15 days or more, no mice were killed. Pregnant mice were
also tested by intraperitoneal inculation with 10" IC1Dyy of the
virus in order to examine whether or not their fetuses were affected.
When inoculated at anytime during the first 10 days of gestation,
they hardly produced nomal newborns probably due to fatal infection
of embryos. When inoculated after 10 days of gestation or therafter,
they produced almost nomal number of newborn which died soon after
birth through the intrauteric infection. Inoculation at 16 days of
gestation resulted in 64 % death of newborns. When inoculated at 17,
18 and 20days of gestation, their newborns died soon after birth at
37 % 7.4 % and 7.1 % respectively. These result indicated that the
younger the fetal age is, the more serious infection.

Five 5-day-old and one 18-day-old gnotobiotic piglets were intramus-
cularly inoculated with 10°° PFU of the virus and Lhree 5-day-old
piglets were inoculated oronasally with the same dose of the virus.
They were observed daily for clinical sign. Atl of piglets inoculated
intramuscularty exhibited anorexia, depression, tremors of the whole
body, red discoloration of the skin and incoodination of the pelvic
limbs. Three piglets became moribund and died 2 to 3 days after inocu-
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lation. the virus was recovered from their tonsils, lungs, liver,and
blood. The infectivity titers of the virus in organs and sera ranged

2.0

from 10 Lo 105‘6 PFU/mlI. Furthermore, one of the three piglets

inoculated showed some clinical signs 2 days after inocuration. Thus,
the experimental infection of piglets with the recovered Getahvirus
reproduced the same peracute fatal disease as observed in the natunal

€ases.

4. serological survey of Getahvirus infection in swine

In 1986 and 1987, serum samples were collected mainly from sows of
the breeding farms (133) in Hatano, Isehara and Hiratsuka district,
inorder to know the incidence of infection with Getahvirus in swine
in Kanagawa prefecture. As a whole, the positive incidence were 48.0
% in 1986 and 28.0 % in 1987, respectively. The positive rates of
pigfarms infected were 35.0 % in Hatano, 56.0 % in Isehara and 71.¢
% in Hiratsuka district. The result indicate that the distribution
of antibody varied depénding on years and districts. In 1986, some
pigs were set in cach district as sentinel pigs and tested for anti-
body with all negative result. In Octorber and November 1987, however,
these sentinel pigs were found infected with the virus at 7.7 % and

11.0 %, respectively.



Discussion and conclusion

[n the present study, it was clearly revealed for the first time
that Getahvirus produces a peracute fatal infection in piglets under
some conditions. In both cases encountered in the field, the outhreak
of the disease was concentrated only in each farrow and did not spread
to their neighborring pigs. The result was the same in the exprimental
infection in mice, suggesting that the age of infection is one of the
most important factors. Furthermore, as in the experimental infection
of gnotobiotic piglets, it is considered that if newborns without mat-
ernal antibody are primarily exposed to a relatively concentrated vi-
rus, the infection would result in peracute fatal disease as seen in
the natural cases. As seen in the serological survey, the recent inci-
dence of infection in sow was relatively low and varied by vears and
district. These findings could provide some favorable conditions for
producing the disease. Lastly,prenatal infection could still result
in neonatal disease and possible subsequent death.

In conclusion , It was elcidated that the infection with Getahvirus
produces a peracute fatal disease in piglets without maternal antibody

and some factors for producing the disease were also discussed.





