LS
EHEHHATE 7 1 3544 (1970) (%)

K G B ARG R B IR REARZAHTR
ERE EFW KRAR HWE
(2R EXEHLERA)
&R A
(FEEHEARBASEZH &)
— 4B f‘é;

H A NS S AT RE AR (FER ) FE R B8/ L 4R L » B9/l R BRI - B
FRR AR SRBE R  WE L E s E E MR RN RN P NEE R
s EE L JOEEN » RIMATESL LR AL o WD M LIEE 2 Viremiafi B » MEE %D
B P AR 2 B A i M R 2 s (0 A S H AN 6 2 (R R R A el S e e
HupvHE » 3E78/) Viremia FFEFRUECT-M A AYY o [NEA1REET S0 W 2 H A RS 48 AR n B 1k b5
ZREESTI R DR A IR AL ARLE ORISR SE D o A SIS TR T s I ) 2
TSR R - (LRI R o

SFEFEFLSFIEF RN H AR R 2T - 196277 RohitayodhinZfh, & 1% 75 Bt
T R LGRS ERM hamster kindney tissue culture[f#{F Cold strain ¢ Shimizu
w3 1963408 Hotta strain FRBR(UIAT HK MERR 59553 - Tnonet BIR19644208 Mukai
Strain @& B EN R BEABEIN ED: mZE B E R (mutant)  Sazawa § Y 0750 B RG22 Sagara
strain JRBRIEEL 30°CZ ARSI ST strain » Takehara 2% ' RIE 5 BE H H
¥ ATy, strain FEE#NF HK MESHGERE o Kodoma ¥ *AIE3A1E )ik 537 3 0 B € LIE
G S ol

S B SR Y B A S5 R, Piglet kidney (PK) 7rhamster kidney  (TIK)
cell culture %10(% » k¢ Cloning #%EM:EF Guinca pig kidney cell culture (GPK) 510>
WS HT RS EIRINT » WS N EERE R R L

=~ REBM R AT %

BT+ LRTSHIERR » 73U PIO6TE M AT G > 1AL 7 (%
TR RISy — 20°C o M B ARG # L HE ST Fugi)l Nakayama strain £ /e 47
U I BLRSI2fU T 2144 -

BREREIE, ¢ AR B AL 2 2 ~ 6 HG W LEUL 3 B -

(B . B AT Specific pathogen free animals center FR{fR{Z Specific pathogen free

(SPF) ¥ » EHhm i 0 AR RIS REE -

MR R AP iy PR HK 5 GPK 19T T BB EE » LIS 7] e %68 ) 0.25%
Trypsinififl » SEEME - YLl 0.8% 2 L n A15% 4k M 120,58 Lactoalbumin hydroly-
sate ¥ Earle’s solutign » 774N (bottle) Smlk a7 (tube) 1mlo & 37°C ¥ 3 ~ 5 KA
#E monolayer s ¥ AILA5.5% Bovine albumin selution fnA 2% » & # =1k

FEEAR MR B % - MK monolaver 2L Larle’s solution JEHEAIZK » M 5
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FEM 0.270 B 1M ERY 37°C, Lo o 0 iiE 30°C 55l g2 I TRatE » 44 3 ~ 5 b
ﬁ?&'t?ﬁf’j_ hemagglutininif [HEl cytopathic effect (CPE) f&%ﬁi‘-ﬁ?&ﬁ&%%fk a
HRAEN L AR DL0ME R 0 S B RSB RFREMR: 4 & HK cell culrure » 5
'1’%25" 37°C1€HﬁziL CPEWE 7 KEMATF Sz 0.338# ML eR¥ > o de htmagglutmatlon » IR LA
Reed 72 Maench (2 7Jji3H L TCID;, -
HIL feiihs o 0 Clarke)s Casals® 22 JiiE70 R - HI test $UEF BoARIES &4 (JEV)

IRV

Fuji strain BEQMTZL 1 BURSSL A coctone frether MBI ollzig &%
o _} > A
ERNE S 2

1.7 Serain 2 SR MM B ¢

HHE StrainZ SRR B IR 15 > & @A piglet kidney cell culture (PK)
1005 » HZkFBF: hamster kidney cell culture (HK) 10(% » ¢ 9 ~10f:R5 & [ plaque selection
method ¥ i cloning 27k » #[H clone A /2 B » 77 WIFE@, guinea pig kidney cell culture
(GPK) 51\ » ¥ Clone B i #2 (Ui » Clone A BREMAIHY GPK -

I ] blsod 3 M, F----» M, p— Pk, fmea- > PR
|
v T LT P N,
HK, b= | HEK b= | kg L [ hk,
ey S orarpsed -
v discontin odli v
crmﬁl-o Gpk, > GPk, e P | 67K, fmdlapk, b further passage

M: Suckling mice
PK: Primary piglet kidney. [IK:Primary hamster kidnev,
GPK: Primary guinea pig kidnecy

afl. FidFStrain 2 AR B IR o

2971 Strainggfiily PK (tube) % CPE 2 11i8i7; hemagglutinin 2 /455 ¢

#ERTAE Strain@MPK 5 BRI LSRR E Y PK @ 37°C Kghh » 6 2 ~ 3 R
CPE » {Ufng it 30°C By RITE 6 Kigdsa/ CPE « Yhifl £ hemagglutinin 235/ B YE
s BBl hemagglutininy; 235/ CPE ZF[RIC kb CPE Z3Epg i s 4 o kg it 37°C
HHEIL CPLE 278855 » 10 hemagglutinin JY i KB o LE R 30°C 7100 CPE 258/ S
E L hemagglutinin J {58 R » ZERA 1 -

3.4t Straintc PK (bottle) drlbigh37°C A 30°Cimmais: .

#yt Strainkr 37°C 4 30°C PK (bottle) Bedi g s AR Il 2 PR BB 3700 4
EEEEENY 30°C AT L A+ B AWML iR T 00 FodRmig 5 6 Xl E (10
FO~T000 TCIDsof,0)  BEREBREG TEE o MIESHRBIKTH CPE NELZRIE 5 410 CPE JiIT
RS R RBTRAND » CPE L2 WL ) BNGE T » DA IEG 17 CPL Y b 0 5 i ke
1 o
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F 1 ¢ #aeStraingd # 3-PK (tube) % CPE A hemagglutininz, j§ £

Infectivity (log,;s TCID5}/ml.)

Cell cultures Culture CPE & J days alier inoculation
- - o e
passaged ‘ temperature IIA titer i 1 2 3 4 5 7 10
- e ! T T i a
CPE R T
37C ‘
HA & ;128 16 18 8 .
PK, _ | i
|
CPE . w
30.C v it
HA & B4 128 128 64 3 W@
8 | Time in days after inoculation
7T ] .
Culture temp Cytopathic eflfect
6 3 o /° - . L
o 37°C T I (R
5 3
°/ 30°C 4o
4 - ,
3 —_— s 37°C
30°C 4, JEV 2 ff Strain {tHK (tube) fCPE
B —— o
> 2L hemagglutinin 2 /45 3
' ¥ Fujik Nakayama strainf#fEy HK
(tube) HfF hemagglutinin 2 B/ TE
0 3 e, 5 E O BREURNE Strain —RORAREL: hem-
agglutinin » L= Straing HK (tube)
2. FHEStraingt PK (bottle) :»#F  rhlx3sH37°CH » CPE 2 {11¥ B hemagglu-

AREREUIEL CPE 2 (7 tinin ZpE/|: 7% (3:2) Wit JEV {HKr

Z AT U7 PR e 22 B AT R AR S » HE 74T Strain. A7 FIKrh 2 385 J) (& (740 107°~10%5 TCID

nm’.

e 2N B PE b2 040 8 (1090~10™" T'CID;0/ 00 T35 © Fujift Nakavama strain ¥

FEABUERTE (U2 b > JeqeitBy PRAT—(URY » 7005 6 ~ 7 K#ARL CPE(LE® PK 3104
HK 34t » 58 CPE ZBINCUwRS 2~ 375 -

# 2 JEV 2z 3Strainfi HK(tube) & 1 51,CPEA_# 4 hemagglutinin 2 4 #

| . .
Strain & cell ; dayvs after inoculation
i

CPE & IIA titer

culture Passaged : i ‘ 2 3 4
| . I
CPE - H#
it PKiyp HK;

HA 64 128 18
CPE — A H

Fuji P,y HK;
HA 84 128 32
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CPE
Nakavama PK,; TIK,
HA

18

1B

5.BriiStrain Pkoo-HEoiE B H Y SPFRZREM
YEEE Straini@i@ PK1O{tE HKI0{Ci Ll Chicken embryvo cell (CE) Tifi Cloning 23%
# > B plague 3 Size ¥k (Clone A) /s

virus [IGERER SPF 3K (4 R

(Clone B) #Wiffifd Original mouse brain

4101
D #—HE 0 W R D RO kAR ;,“
Viremia ;2 1B » BRI 1L — >
R ILRS Y. (3D WatisMOri- _% ‘
ginal mouse brain virus FHI g
40°C FofZTEMAMET 2 > 3 H i %“m- N
i1 Viremia Ligh s JLiaAEHHE ~
Clone A B Clone BE i REGER g0l -
SEARTR A AR A I Viremia o+ 285
. SPF R AS B AT » BEEH . . - = = = = = =
T Viremio & - e -
Bl NEETES o . —_— + + - _ _
6.PK, HK, sidmsfiEs o o ol = —  _ _ _ —
HI HL8FeRs - spmoms | T T T T T o T
¥R PKwIIK, SiEEHE T3 4 5 e o

Original mouse brain virus#Efiik
PHERER 1BIRRMIT > Hdlt
H1 Hz R fMmesa - el 4 1
RClone AHFEIREUR GHAER R B
FURS A 2 W » RO 1
~ 2 A 171 2 320~64007 > 3~5
BIRFE3200% » 6 ~ 9 BAHEHE 160
~320(#% 2 » il Clone BE:FEIX »

O

B

[ 3.

Time in days alter incculation
Inoculatedwith clone A, 107 TCIDg
Inoculated with clone B, 10%% TCID,,
Inoculated with original virus, 105
TCID

PriEStrain PKo-HE #8150 Y SPR

HZRRIT -

640
320} w Time in wecks after
(60} inoculation
{3 Inoculated with clone A
= 30 % -
I3 1078 TCID,,
f 40 2 Inoculated with clone B
o 20 } N o 1053 TCIDy,
\ + Inoculated with original
or A—h—h virus 107 TCID,,
<10 . . L i S 2
6 / 2 3 4 5 é6 7 8 9
w4, PKo-HKp B#iERFESEEES HI SIBREEE
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Bl 2 B 1 HE80[0 » 3 — 6 BHEMLIF20(7 » (L7 — 9 BB TFEf1007 - clone BZJRE
PR R R L R E M -

7.1gM K IgG HiadiE & priife s

TEAU A IgM (19S) Lo,y e IgG (7S)  5R » IgM pife¥ 2-Mercaptoethanol (2-
ME) M4 Sensitive s (L IgG Jil#& » FILAFIH 2-MEM REHIRE T LAE B - (3K IeMA TegG
PLRTER MBS » J9FUN Ll S » RIEEBRm 28 - S EmiEE 2-ME gHEE&®E HI
test » HEFEE 2-ME H5H0 o N8R E 3 AR PR TMEERLE 1 BRMNRZR
e IeMbift > 25 2 8 IGirsBRts M B » (MICDTRAE AT IeMBE » MEL 3 HAIM UK
[[{— titersl IeGHidt (E#s IgM FIEEIE 1 B R o ¥ 2-ME 281 Sensitive 2% 7B R
AT 2R W2 1 ZMEERE Vi HI test T8 Sensitivez % » Mo i EER
Weksl 2 BN B A 2 Ry o

# 3 2-mercaptoethanol £32 i % 2 HI test &%

Virus Weeks after Result of HI test Remarks
) Treatment ~~ T ’ o D )
inoculated " inoculation, 1:10 20 40 80 160 320 640 1280 cont. (2-ME)
no o o o+ =+ O
1 - ' Sensitive
2-ME L A S S
no O O 0O Cc o o o + O )
Clone A 2 Resistance
2-ME O O O O o 0 9+ o O
no o o O O O & ® + O .
3 Resistance
2-ME o o O o & & + + O
_ e L o L _
no oS N e N
1 Sensitive
2ME o 4 e = O
no O ¢ oo o o+ T s e O
Clone B 2 Sensitive
2-ME [T T SR S PR SR O
no o o # o4 0+  + + O .
3 Resistance
2-ME o O i ] + - + = 0O
no o0 O O O O @ ! O o
1 Sensitive
2-ME - - - ! . _ . . o
Original | no O O O O 0 O e O
: 2 Sensitive
Virus | >ME . O O O O @& + + + O
L mo O 0 0 C 0 = 4 O
3 : Resistance
. 2-ME o O O O O ¢k ! O
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Morimoto 5 5 41 G% 7 Sagara strain R Primary bovine kidnev cell culture

FFRI0CCHEMEER R 37°C40°C H27 0 s AU SZ BATET A0S 2 R0 - MR emb-
ryonie swine kidnev established (ESK) cell culture BUSESUF 2] - 1 Hi4 J0V WP
# Primary PK, HK cell culture » &8 i%38h 30°CHRAR A2 WIHIL CPLE 2 1i8las 37°Cis:
WL/ » 5% 2R B0 hemogglutinin 2Bk T » A ZRE M2 %R - Lee SR
7] Primary swine kidney cell caltureRtgry RS i bim o8 BB » AR b T2 Strain
15 > 80—100% > Hffn e REd L 2 — 5 K2 NADINEL CPE » (MU H3% Nakayama strainfE{EdEfiE:
6 —10FK {mimst{k. - Sugino ¢ i H; Nakayama strain #:JL{5 strain 7r5/l:7 hemagglutinin
#irk s ATINBLZ CPE 5578808 » #ERAAABRD A Nakayama strain KL CPE ZZ0%[H]
B strainfBaE (PR —{UHRRE 7 3 o (ILGRELS T ] R 1% 3 am it s (s Bhn » ] 78 il
»Z PK 3f¢-HK 3 f{BEHmEG3 K-

Sugimoto %% #EY: ESK A/l 2 hemagghutininf: i ESKAE 708 )7 12 L bovine
albumin ##:44 HA inhibitor ;2 bovine Serum RjF; o i E I R 1 ;> hovine albumin
5111 hemagglutinin HERALIF « SHTIE Sugimoto 5255 (AR LABHH » 5
#H: 37°C PK ¥z hemagglutinints CPE &R AEMEMEIL titer  (\LniEE R 30°C HIZ
Mgl s 8 hemagglutinin ANRFEFY —20°CRIRTYER » AT 1: 2048 titer % » Ri7E -20°C
10 B BRI 1:800

EEGFREST TS BN S8 4 F 2B E AT H ARS8 52 & » FISTIR11F] 58
T 2 BLARS8EIL HE59T 2 AH A RREFE M T603 8058 » St MR 83 - 5k ~ &
B~ 34l 2k~ GHHE S RIS » SRMRITH VO R 2-MERTE Y HI testfb I > fi3EHlc11710N
AL 2604 K 1308 1750 (13%) S sensitive » IARI2ZHFE 44 2 H 2 KIOF Resi-
stance o HAR S PEEREHE 2 BN 2MIGEEEL sensitive 2R RISCRI0H 5 E11H |-
W2 SHEVBHEERYHARSHS o MELLA TREYT 2 520 0 AR % R4 &EM :

Sazawa i HEHEEE A2 N BRI Z R VR 2 M o R IR E I
2 SPFHEE > HESLURER » BRI A8k » #ol38l Viremia #3745 1THE « T:iiiﬂ?}{ﬁ"éﬁf'l ﬁ:ﬂ%
HE o 4SRRI CRAY: GPK » BRI10—20f CloningteHfiit v 2 41 SPF ¥ » [ fff.
Viremia [fl HI HURIA - Sinee bR f 4t » R EERIRGH 3 — 5 i llsay ?ﬂcﬂl T gL
i Viremia 222 % » 510 Suckling mice #di HAmIE M Z MR o

Ao~ El

BERMEEEATT: Viremia TN EEREEEEE 2 NS EE R » LIRS E [ A 507
R R L A » MR LR 2 8 » RBEED AR DR B M » 88 M1 1967 7 e
Az A EHE (JEV) #Fibstrainf@i@d it Piglet kidney (PK) , hamster kidney (HK)
Tiguinea pig kidney (GPK) niuk:sg <

JEVIigE » Fujik Nakayama %5 =#i strainf)u[i@5 )y PK HK 72GPK4%Cell culture o i
& hemagglutinindt (#F#ila 75 /: cytopathic effect » [ij hemagglutinin ji 1 B CLL
Z BRI -

Pk strain B PK (bottle) st 37°CRy » JURREMIL B3 30°C 158524/ )]

» MAFIRBAR ] AR T R » REEH 5 — 6 REMENE (105 c~107° TCID;/ ) .U\l?x'.
FRBR4A T o & straing MRy DK RIS e PK 5 > #5 1070~109° TCIDgof . » 6
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English Summary
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For the purpose of getting a JE living vaccine seed strain which posses excellent
immunogenicity but do not cause viremia in pigs, using this strain to prevent the stillbirth
in pregnant sows due to JE infection and to block the virus transmission, furthermore,
to diminish the JE cases in human being, the author had passed the Hsin-Juang strain of
JE virus which was isolated from the blood of a healthy pig by the present authors in
1967 in piglet kidney (PK) , hamster kidney (HK) and guinea pig kidney (GPK) cell
cultures.

All the three strains, IIsin-Juang, Fugi and Nakayama, of JE virus propagated in
PK, HK and GPK cell cultures well. Haemagglutinin was detected from the infected cult-
ure fluid and appeared carlier than cytopathic effect.

The growth of the Iisin-Juang strain in PK incubated at 37°C showed 24 hours
earlier than that incubated at 30°C. The inlectivity titre reached a maximum (10%9-107
TCIDg/mi) on the 5th day postinoculation, and then the titre declined slowly. When
inoculated this strain in the K cell cultures the virus titre (107°-10%% TCIDg/ml)  was
higher than that of inoculated in the PK cell cultures. The viruses multiplied continuously
during the period ol postinoculation to CPIZ occurrence. The virus infectivity titre reached
to the peak one day after the CPE was observed. The decrease in virus titre accompany-
ing the progress of the CPE development was noted.

Virus cloning was carried out several times after the Hsin-Juang strain had been
passed in PK and HEK 10 generations respectively. Clone-A and clone-B were selected as
the seed strains. These two cloned viruses and the original mouse brain virus (MBV)
were inoculated in each of 4-month-old SPF piglets. Pathogenicity was checked, results
showed that piglets inoculated with the two cloned viruses manifested no elinical signs
and no viremia was demonstrated. While the MBV  inoculated piglet showed a little
fever (about 40°C) and viremia occurred on the 2nd and 3rd days postinoculation. In all
of the three inoculated piglets, the development of the HI antibody was determined at an
one-week intervals, results showed that the development of the HI antibody of the piglet
inoculated with clone-A virus was similar to that of MBV inoculated piglet. The HI titre
of both reached to x320-x640 in 1-2 weeks after inoculation, remained x320 in 3-5 weeks,
decreased to x160-x320 in 6-9 weeks. While the HI titre of the Clone-B inoculated piglet
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showed as follows: x80 in 2 weeks postinoculation, x20 in 3-5 weeks, x10 in 7-9 weeks,
In order to determine the producing time of the IgM and Ig(; antibodies, the FII test
was carried out after the sera had been treated with 2-mercaptoethanol (2-ME) . The
results indicated that all the antibodies were the IgM antibody in the first one week
postinoculation. The IgG antibody existed in the second week but had a lower titre than
that of the IgM antibody. These results indicated that the pigs had infected the JE virus

within recent two weeks if the HI antibody showed sensitivity to 2-ME trcatment.



