oA M F IR 13 (1):16—24, 1973

Acta Microbiologica Sinica

A IEHBEBRXRAEENER
V. EHEBEER AP
fRE AR KRS FP EOE AWK KRS FIR

(AL #5 5 S Yl SR = B, LD

BKCIBTRS TFE, Bt SA.-A 3993 BRI 12-1-7 5 phIE R ROkt T B 2
FIBEA (L, 1R T TR SN R LR R BE A rEAE Rk, R —# 5-3 B R
REERHF 4 A Mk G MR IERE R B2 A I, 53l EEEN S M T,

1. 7R B b N T B R BB A AR A, R — A% T 5K 10— 107

(TCIDsp /0.2 Bt ),
B8, A R S & B RS

TESR G % P RSB E MR TE RN T 0.1 XA/ R 1

2 % 3 B/ S B 23 AT RN AZE MRS R LR AT, e e s R

FEEKRDEBENHBR.

3.%0 1—3 BEYEUNE R, BRI EUE T SE R L 0N ) BERHE, 5k
FLRI AT F(LD50), EPIAE 3.0 S T, 2T 2 2.0 MU T o

4% 3 AE/DE BT ES, MR RiE B SN REE AN, MAREA
P E T, AR R EAERE T AT ERE R E.

5. AU IR MIBRE S 10 0, WA/ E BIRAM 1% 35 L RRFR AT ZE

Fo

6.3/ NEBET R agERNAERAERE . WERETAE - RERATH

Eﬁ’ﬂqﬂﬂﬁﬁf‘ﬁi,ﬁﬁﬂz@ﬁ 70—80%0

1967 FEGLAEXS 5-3 BREEAT T A BEE S i KEEFANEE, SRR A SRR 51 A KR
BRI AR R, ARBURRIFEEEE D 85—91%, ABMRITRZRRRIPE—BN
80—90 %, ARG e R B2 MA B IF L R,

(B 5-3 BEMATEE Y 5 NE PR, FEARE, BrafFmSi, BmEEE
g REHA R R, BB — P R o '

MV B RRE O AR (LT FAR
R RIS e R, Hl & GRS 5
R, AT 2 Row FRYZE R AE R AR
HTT—RFNHAT. RIBRET LK
R SAL FRIBIH B S e i 4R 18 RUF
253 ph PRk BE AL TR AR T D T AR
FPIHED, EA R BN B U
Ehip RIRE S F RS MR, AN (e TR A

MR EAZR, i/ ARG EA5I
BAto 1R ERSREMR G HR-ESVD
B R = A UL P e R A
/INE B AR T AR O Bk PR B 00 IREAR T
& CREE A B2,

*AXERAGUE LERER. WRENFET
P AR R 05U I, Ry LR o
A 1972 4 12 A 26 BWrEl,

O PERFRMEVFRTATRKSHES http

journals. im. ac.cn



1 8

BIAH % MITHEIAMBRBHER V. 17

BT iE A — AR K TR R R 0 B 3
RFMARREBAKRK, BIMSOERE
BRI LAERJLE R AR I 2 17 the
M5 3¢ (Hammon ) P 3k 1 — ¥k xd /I B A
B R AR R SRAYOCT-541,35-24 R
4+-5-28 KT BER &, B/ 0B AKRNE, %
HIRZEMKEE, 1969 £ 3L ik H — B &
MERRAENESEN T-11EE, BR_E
Ao i (Tnoue) 3% H —#E R/ NE R AIHE
IR AR EZ RSk, HEHR
BT B, MR (Tyenko) VR HA
i1y m 55 kRt - HALE RS mpk/L ER,
TR/ NOENMESE R R BE R A
W75, 1EL A L o P B AR B 1T ELRHE LR R
RE—ENERRE D, WA N
PRI RS IR F AR T, ERER
PGSR B 2528 £ 20—50 F @
BEEEDPUSERRUARKRE, HEerR
WHEER— A TUAREE N 53%,
AN AR 80—90% o AN, I B
(Price) #HCHEITE B—HWETFRATE
BrENERABRT A RZERITFHN
A-TC, BBk, 2A-FEH (Nakamura)™
I — R g N B T R AR B e
PR AR AT,-HK S{FK. {HiX
B g5 MR /N B R BIR AN B 0T AR B A,
HREANK LRSI o

BA1E BB R E AR ERIR
W ER, EE BRI U RE, Rt

REF, 240 B AGEMIEE, IEAZEH
REZARMN AZREZNBHHROE
DEFENAT LR

HOE ik

MAGE SEEN X 5 T 121
TR EEAE—F BE AR, BT
Pk B RS M AN PR R B T 2 R Ak, 2
R BB EE & -7 B, 97 M EHN
JERESER 53k, ZMMFRESLER RR
FHBPBNEKESNEEOEEMEE M
BERHTRBESE PTRAR, EHERTED
B RRR.

WARTE BHEBEHEN,—EFEH 21—
3 AR ERBARETMESS (D)), A
RO BT, ETERIZER, BN AER
BEMAfERBRERE, REH E L TCD,,/
0.2 FRitH,

Hah ik mED giE SR BT ALt
Ta

Rk 548

—, RINERRETROES

LHAR PR NERGES: RER
H A E AR, RS R RN S
e, MBS B HO N RGN E ), S
1—3 AEATLR, BATIH TSR RRmE
RET R, MU M Y RIRE T 9% ] (LDw)o

M 18T I, 53 BRI 9-7 BR IR
% 1—-3 P PLE A BoR 046, 1 R L

HIEEESMIERIEE . Ak, &R AN IR A B ESRE T,
AR AT A OB P 1 53415 07 MR TRRR EEORAS

Rﬁ?‘ﬂt ‘_ﬁmﬂ?{ iR - R 1—3 R e |14—18 RN T—19%21—22F28—30F
iig;g?f%ég@;; ® (TCID/0. 2 ANCRPD(E T Gy | Gy | () | (BP9
Fy R B —Z

%Sfﬁﬁ%ﬁﬁ’-]:ﬁ\ﬂ?gﬁﬁ, 5-3 7.0 2.50%1.67%% 0/10 0/10 0/10 —
E%j}@@ﬁﬁﬁ]tt@ﬂ‘ 9-7 6.0 3.78 |1,00 0/10 0/10 0/10 a/10
ELRIERITRE R (K R 5E,

Horh— PRi 2 IR P

* log LD,/0.02 BEFF;
A FAERDEY, A THIRTEH.

¥* log LDy,/0.03 2t

© PERFRBEVHRAAFIRKSHES http:// journals

im. ac

cn



W &

18

¥

Ak

& 13 &

#

2. WHEFRNRABOR ) AT E—
SUEBHFHRYERBRRNE S, E&
SHZBRERTRARERN 23 AT E
fE R, TP b B L 9 T IR
HlofEm Bk 0.2 27, 8 B WEHER
BIWEEB L o-7 BB 24 RET,
Hrh 8 FURFABITFHE 6, 9, 11,13, 15,
17, 19, 21 RAEFTHEHL, Haixr 16 RN
22 28 KN ER R, ﬁﬁﬁ%?ﬁ%ﬂi
W22 JRAIEI R & R BE T, L7
HEHEERBHSRK N (= 40°C), 1 5-3
PEER M 14 FUE IR, BLZE 28 K, MR AL
Rl E R M o 1REH 5-3 #RF 9-7 BRA (B
FRRABOR IR B E B

3. /N5 R, B T 9T 1 i 2 RS 2R L
22, Ul SA, BEHLEETRE -7/ 5-3
¥, 2 BIIRNES 17—19 B/ AR, &
4R 30 B, A BN, SREKED 3
F, B G4y B B ) e B A o 45
Bisd, BmEMEARERI A REE
Fois B 9, NI mBIR R ARBE R, KR4
MRS ANE, KREER L, RES%
UK 3,5—4.0 o LT K /N B TR AL AU A
i B, AR RIRTE L A,
(A BN AR IR A0 42 40 AR AT 2% B R

R BEIERSE, R EE /A 1.0—2.0 iAo
I , 48 4R RELPASE S FT SR R TR R, 958 T
HEF=X, BEKRES 6 KEa(BE Do

fH R RN R R#ER, HilX
fgE RGN TS APRECERI R R, B
ook ) PR | FdE, BRI iR AL
AP BN SR IREHTR S, & 5B AL
ROPEAE TNAE RS, (AT LXK AL
. HEENREMNETN, —HHINE
Tt RFERH R AR w R
M EZHEAE, BERRAIAHE N RAE X
F2 97T#5SA, BEHTHETRARERERS|

] | Y VRN N T N p—
2 3 4 5 6 7 8 9 1011 12 13 14 15

i
B sk SaE RN EARERE
5-3 jk TCIDy, I
9-7 # TCIDy 6.0

SA, ##H TCID,, 6.0

# B
IR
SA, gﬁﬁﬁ 9-7 ﬁiiﬁi
1553 % 100€% 37.5%
LHEHE | SEAREUR | ZCAEARER
IF, o6 KM | &, 3—1 B
MUMEMETE | HRE,
W, HERT .
3R | IRER4ELL ﬁ%ﬁ B RE,ALHE.E
B AE L A E.
4.k | HE, :’Clﬁﬁﬁ*‘l DERE, WAL
x| mukE FES iR
SRR | LB RmER Y | MEEREE, 7
F,EOVHME, | BEERMENAER
MEEEEENA ¥ EKRS—6R
Mg L L UEEE, RS
= giﬁﬁ:}:—*ﬁﬁﬁﬁl

RIAE, mEHEMIETR, FE 31,
HXRBEHRE o-7 BHE IR I REA
EHREEMNIITR 2.

=, ARNPERBARRED

A T L 5-3 BRI 9-7 BREZ T R
NEIBLE, MR R Al 1T R,
R 2.5—3 IR, HTERMRFIR
W 0.1 BT, AE R B EMER, iR
I T SR R A A PN 3 B 2—5 % Wi
My LA ST 1.5 ERE T RO
B, BMRREEHPRES 20X,
H g 1A B 2 R A B R ¥ AR AT
WS, AN ERE KRS,
FHEN HERBERE,

O hERZFRMEMF RGBT S

i8R http://journals. im. ac

cn



1 1A

AIARE: BITHORRRRFOES V.

19

BERLL SALIRBHRIET B/ E R
I, R E RS A P E T, REBEEEEA
6.5 JELL L, TSR3 R M B AR SN
HR AR AR BERE, HRSIE
I SUR PSS o

AT — MR RS 3 HELLT
RHE B LB s s i B 81 R,
i 5-—7 B, 10—12 HiR 3L, 16—18 H
e R 7T DT LB, L2 T TR 53 BRIR IR,
A B PP E S B R B, T A S 6—20
T E MR, B e A, IRAETREE
BB TR, ZRFIT & 30

®3 53 HRIAEE B A RS ERE

o R #o 3 BT i
7.0 —3 Hip MRERAHED
5—7 Ef 16/21
8.0 101288 5721
16—18 0/21
6.0 21—230 8% 6/21

#E: SrREIRRARANNEL B, 9 TR 3 S
Bl
LERRW, 5-3 BRRE 3 AR/ 5 B
TR AR ARN, XN A
PRS2 HEUF I, 5535 7R3 IRE A,

Hig g, AmBAR, SR AR 1—3 H
BILE N LA KRR

=, BEBEhBEEHRE

AT R RERNEIRESE,
5-3 0 9-7 KRATEH 4R 3 3F A0 iR N 1F
4—s AR 10 4%, ABILIE - RB B R E
PN EE R 2.5—3 BB /N R O10 B, T
PG 5.7 R, £ E 3 HE N, B &%
F—f BLURRFIR NP LS 1—3 Hit
TR 1—2 37, 2 7—8 RERIE, RIS
FRELE 3 L R R, IR AR 1079

gb
Br B )
ir f" =
sk /
| /,:
2 4 .
2 y
1t i
A R
B e R
H: AABEERBOEEED (LD
O—ve—e— 09421k
O 012-1-7
O e 0523 B
Om=mmmmes 09-7 %

#4 -3MO-THM ) aREARGEELZER

TR — R EN = = — " e g
3 HERAES ZTHEREEARBRESESE D
==
B , 6 1 2 3 4 5
miERE T L |EniafE
TIL T L T L T L T L T L
HE, >4.5 0 HE, 5.00 0 |3.5 4] 4.0 |0.62 | 4.731 0 6.5 [0.58 6.5 [2.21
5-3 |—— — N —_—
HR,, 7.00 0 | HKy 3.0/ 0 |3.00 0 5.0 0 6.5 | 0] 65 ]0.70] 5.5 {2.75
HEK, =7.3 0 0 |HK,CE, 6.0 0 (4.0 o] 4.0 0 5.0 0 4.0 n] 4.5 0
9-7 — :
= - - 7.0 0 |6.0 0 =60 0 2.3 1 <2.0 {3 <20 0
HRwo | 8500750 R |20 e 1605 ct0) — |<l0] — |Lo| — [3.07| — | —
* AR R,
LR 1D,/0.03 7 TSR TCUY,/0.2 BH; HK,CE, ZiR FmiE 3 {0, SRR 2 1.
© PEBFREREVT RIS HELS http://journals. im. ac. cn




20 Find H = Eire 13 %
®5 5-3{9-7T HEARSFANERRIE
AR KRR EESE
T OBk | RERE | LHEFE: SrEs ?
1 2 3 143 g 71 10 |14—I5
* FREL — {20 — | 2.0 0 - — —
i —_ — — 0 — 0 _
53 6.0 .
BAIEE & 2% [ — 1157 — | 1.3 0 — — -
] e By 7} — -— — o0 0 — ] —
) mpsi s BB 1S 0 0y
9- 6.0 G20 BETHR | =2.5 0 — — — — —
7] — 0 0 -— — 0 0 0
I 1.3 | — — | 1.5 — [=3.5|z22.5] @
SALIRER 6.0 #* B THA 0 — — 20| — |=35] o 0
o 0 — — |=5.51 — |=6.5] 6.5 0
B, |3 AR/ NEERAFONE. 4 TR

BrTER 4 A 2.

F4 HRERY, AAREFREANE
4—5 I 10 {9 5S-3 BEf 9-7 Bk, £ 3
R R ST 3 R, /AR
F H(LDL) B WAL, £ 45 N, =
HEEEF B, BRI EHRNEREE &
BEEN 1—3 BRI E- -G, 3
FAWEFE, W 5-3 0 9-7 BRROTR &
FHEEEEN, RI0H, SHEH
12-1-7 BRHIAR T2 T W 9-4-2 R F M
BRIZED(E 2),

W, EhERFERNEEE

PLS-3 70 9-7 BRI T & B2 2.5—3 /3
N RS, AR I T ], B T 4
TR, DRSS EEERSE SRS R
ME o

#5455 RER, CIKEFRET RS
NERG, REERNERMR T, WS EE
Bk 35 AELL B, o B friNERR 10
K, M MR E A R SR I IR, TR T
FEAR, 4 N TRV R RERA Y 2, Hdld 9-7
BREE NP B Bk

B, ERERE

ATHRSBERMNRREE, AR

LR R, UARRASEE
REETREZ 7—9RDAR, SHRE
10 B, EH 0.1 2, 14 KIgLlBRE
s A, BRRY 107 MR 3 118 B8 0,
FH 03T, [m]h ol SR BRI -
REBERFITR 60

F6 53T HRAERMOERHREE

S0% 8 N BHERN
== = =ir 2 . 4Py
Ry ‘HE ﬁﬁ?ﬁg »&ﬁ.gté 10—5ﬁtﬁ ﬂﬁELD;o/
D,,) 0.3 %F
>4.5 |<0.000045 g8/10 9.00
5-3* >4.0 0.000051 10/10 .34
>4.0 0.000038| 10/10 B.78
97 6.5 0.00015 9710 4,00
7.3 0.00023 3/6 8.17

* HHRRN BB 6.0—6.5 ZEHH 1D

Sk kR EA T,

LERAE: DU E
— KA 180--200 LK, § R 052
F, 3 5 AR R R M 4 B IR , ¥ &
TRABRETRENE pRfe, mE Tt
ISHIT S22 56°C iR 30 AP KyE, WHEM
HEBARE 37°C fEA—/DR R A S
MEB. BRATER,

© hERZRMEMH KRBT EHIEL http://journals. im. ac. cn



14 AAT%: RTHEZAERRRENESR V. 21

®£7 5-3%9-7 pERRBAEnAPHHERHE

S FERTEC AP FER
# K| _|B
E OE|S 1 2 3 7
1113 | 316 318 | 1o
saux, | >40 | 2] 36 2676 |=1000] 1318
3 | 21 {2676 i=1000{=3162
4 13 437 — —
1| s7 145! 21 —
s.3mK, | >a.0 | 2| o8 O 8~
3 b2 100 | 214 | —
4 — | 162l 182 ] —
1| 32 10 19 | —
2 15 19 17 —
9-7HK, &5 |3 14 13 68 -_—
4| 10 71 15 | —
51 32 e 19 { —

MEL e ek 5 R EH, 5-3
BN 9-7 BRI RA —E 1 % ik, Hehld
5-3 ¥RHI S BEHERR I o

AUl REhA B EE B, 5-3 W97
PR SR AN 1 B E U LLERGR 2
HEENES, S ARIFRFISE I8
R BE AR T s th B F A A AR R o
MUK IR R TR, BRRE®
WAEEEY, B Ak a2 ME
seizpraens RIS, TIREEBAREN.
Bt e g AR R EPOE 5245
HBEROE S E R B S .
Ot 5-3 Fi1 9-7 BRI DR ST e e K9
AT FEE, MEEEHERRTAKZLE
Mo

<. ABLERSRRE

e ik e e d BT A B K
G, A E BRI AR S SRR
HRERITARE TAEALS bR, &
R AN, DAEXNEERILE (3—
15 %) HTRS T KEFHAE, S 9-7
BB EET/NEARMEN, BRRE
EATFA KRN, BRIERNRE, 41

ZIERIH 1 LHAHEE, 7 Z2HHE
FEATIREER . BILFITHGE 9-7 1%, &
f 5-3 BRAKSLHEIT I %o

1. F iR R ALZE

(1) EAENE: #£F 3159 JUHE,
BRI E S AR & R,
#t G kRN R T ET LE =AW E
MR TEHER 2 ER, EHEEE W
RR—OT e ik i RO, &8 14
Ko [N F—E 4 00 JLE R ET
MEBERNLE, HERRAEERIITE
8o

#B S5 3IRAFGRERERR

YR 22|55 [a] JLEE| A
H =1 o= EE ]
B OB 4
T i =y | REILABBR
L1967 EREAE | 3—10i230 ﬁug{mﬁﬁaﬁﬁﬁ
2 19671 FEm | 37| 50 s
1 lo7o|  FEEgwT | 10 77 »
4 (1870 K@ 4—10| 113 »
5 1970 R E | 10| 106

EXRFREBHRRYUE TCD,, %
5.5—7.3/0.2 &%,

(2) —pEE. BEM/EEHNREE
HEAT IR W P AL EE A £ 14 R, 1970 S %
BramMEE 1756 £ JLE, RUMEREREE
BB, RHRREERNE 4§, FEENTE
WK AW 20514 ZJLE, KW 2 Fl[FH
FERE, B REBL SR KR
R EMREE R M. 1971—1972F 815
A 3 By SRR ST e IR s 3k W] B IR,
FEEEMNNE AN BEMEEREErE
TR 40 77 4 ILEIHHEAT T R ES, 45 R
K WS A R RS E MR
o

B2, 8 40 H T EIENESRRE
HER, W -3 BEKHANEREEED

© PERFERHEWH KNI SHET http://journals. im ac. cn



22 (1 £ 4] ¥ W 13 %
T SIBAOFTEAEHR
0w JLéﬁfﬁm RELRT R wRE—™A & = JLEER | f¥aTs wEE_1TA

) e ol F ki1 (%) EHE R SEE E-E 4

9 € 32 =10,000 i & 21 1,000

12 6 ; 3,162 2 6 3 10

13 6 0 4,677 3 6 5 3,162

14 6 5 1,000 4 5 3 3,162

16 6 i 6,671 7 6 Q 512

72 3 I 537 19 6 21 1,698

23 3 10 1,000 71 5 3 4,571

24 5 31 10,000 25 5 3 2,138

25 5 15 10,006 11 § 2 2,138

27 5 g 21 a2 ; 10 3,162

32 5 3 214 43 s i £8

13 3 3 T 1,340 46 8 4 21

36 3 15 ! 3,162 55 8 21 2,138

37 5 ] 15 3,550 56 B 0 676

- - — | — 59 8 2 5

%M, R, AP ERESHRE RN 1971 F

2. HHEI RN %

(1) MmBTRMsE . 1970 £ 3—s H,
CHEATETHL, e R B R A
IR 1—2 ARy )LE g2y,
Zorp RS KA S BTN k BA M 0 BT BE AY
29 BriMiE SR EIG 1—2 > AHikK I 1
KEEAPHEEE 25 47, MRSy 86.2% (3
9o

HF 2 FEEHYHEAX #iTfTE
HIK s ) LB TR A 5L, BBm
TR KB4 85% 0 91.7% (REERT
PLk G BHEERET SR L ED, KB SR E A
—¥, MEEEREEIEAERRKR
7 85—90% 0],

(2) WITREZCRZE. 1970 &K
B A ATLER 20514 Fa—14 F
JLE, 1T 1970 £ IR TR, X
JLEBRERF, MER—TE 5+ 3.300 &4
FEERZ R EF A )L E R R 4 —F
R A, FIEA A S A ET R iR
NEFHIR R A 10 BI R H, X A1y
R0 A T B BN EE B R 12 A AT i O R ey

<HENEEAHEHEEENDE AN
FHETT 40 FZILEMRITRE R RN
SR AT HI ABHRT R — 8 480% , &
IR 93%, WAE A 64% 0 H—H LRI

EEE AR RS R
Boo#

WX, ESMHERESHESRN
EFRFRNFELERET — & & B,
i, BERERAET RS, fEREEL
EENAERERDHEIFE, XEEWE
PR T MR T AR LA 3 B2 0] i,
X[ R A TR TAERS R T &S
iR, WATEIRE T LIS sA
TIRBHLETY, RXRIHRE TRRS
JIOF MBS e ERE TR ET
EBEREmARE, fSREERTNEE
PR N AT RN .

M SA,-A AR RRRED B B 40 B 100 X
RS B S A B S MR SR T B
PREY, Hih, 310 SERFEEAELL
HEDNHNEIRARERN, 5=

© hERZRMEMH KRBT EHIEL http://journals. im. ac. cn



1 A

fikE: RTEZEBARENER V. 23

AR (6 9, 12 ) ASRTEA LT
rh B R R A AN AR R IR A B IR,
B2/ ERBAESEET I RER, #H
R AR A REN.
' HEEREER T E R, RIE
12-1-7 BohBE R AR TR BRI, M
125 PR EREH I M HEREN S
ik, EmEEE W, ¥/ ERRAA
BRI DR BN R, 2SR RIRAET
Bl RS, 255, A S BB — 2R i e
—FR SRR T, X PERTHEREE
ELCH RS R PR kAR 1 35 RS, AL
g 1 B e R A R B R R A =
FEF R EREEHE, DTN
REERRERERENIFAERAEE, &3
i — B RIS T A B S F 45
L MBS 10 IUBHBRREIRA L
IR TREN 9-7 B BT 9-7 BRIGE BT
Yo WAL TR FGEEH 5-3 BRo 5-3 HRIY
FHhRBEiES o-7 RALAMEL (HIAL
Ay IE e -7 BB EIES, WA s-3 %
EFTARRE, BEERIMTAA, 89
Tast b 82 RARR fOim AR X RY, 1
HEG—ESti. MEEaNETL

B, ERORERERNDANZERE

TEFAR D AR B o

s-3 kot 3 A /NEARE T EH, R
FREE AR, (A R i AR, S
2.5 B FRESLI R ARGRE ) A BT 3
&, B ah, B AR FBEE] 5-3 X
—BUREE, AMRER SR ZE R
BLUGREA—&)LE, BRrEiE
R ILEERER, ET -AFE
TILENEHREEREHFTL I NS

s-3 ke REEESRE R W
PR BT DU BOR B IR S R A R R
% FrHENEEEEERE, BR
FEHEBRARER EE R WATH

B, WHORTREZR AR A
64% , HIFRZBRATHEILERBOLER
HiFOERRRIE, KHEHARER
(TCIDy) /INF 2.0, BB SEMIER T,
WERDEA X FHLER&MERER
R RO N R SERR .

5-3 BEC RIS R BT 3T 40 £ 7 42 )L
HOHRNE, IERRXENARENA
SR, N TR TR TR 1 HraIE
B JBXiEE#DEERLRREZH,
H AR BARIT, (BRIK, R
WRRNIEIREHE R, HATERANARSS
FREEE, BRADA—ERNREER, B
EEREE, EHBBRAMER M RESH
—R, EST BN, BEIE, WmAT REEAR
kil AMiAEREEITNEEENBRA,
WIRE B PYI E E TR, EERA R
W, RUETNERRERE. K& INE
TR ROKMN R E BRR Bk, RE
#-FREHETER

& £ 0 #H

friacE, BB, EX#, FEHR: WEYER,
8: 260—269, 1962,

HAE, Gk RE. HE: REHER, 1
11—49, 1966,

Hammon, W. MeD,, Rohitayodhin, 8. and
Rhim, J. 8.: J. Immunol.,, 91(3) :295—305,
1963.

Hammon, W, MeD. et al.:
96(3) :518—524, 1966.
French, &. E. and Hammon, W. MeD.: J.
Immunol., 103(6):1260—1269, 1969.
Inoue, Y. K.: Bull. Wid. Hith, Org., 30:
181, 1964,

liyenko, V. L. et al.:
95(2) :148 -156, 1972,
Price, W. H. et al: Immunization for
Japanese Eneephalitis, p. 205—211, W,
MeD. Hammon BRZEEH, OB, 10715,
Nakamura, H.: Immunization fer Ja-
panese Encephalitis, p. 212—224, W. MeD.
Hammon %5, BEAEE, 1971 4,
S, ZHE, g8 REREERE, 10
(2): 113—116, 1966,

(4] J. Immunol,
[5]
f6l
[71] Amer. J. Epid.,

[8]

(9]

[10]

O PERZERBEMFRFAPTIBRSHIEL http journals. im. ac

cn



24 wmo o4& ® % 1

13 &

STUDIES ON THE VARIATION OF JAPANESE
B ENCEPHALITIS VIRUS

V. THE BIOLOGICAL CHARACTERISTICS OF AN ATTENUATED
LIVE-VACCINE VIRUB STRAIN

Yuv Y. 5, Ao G,

Cuu Y. G,

Fone T., Hvuane N. ].,

Lw L. H.,, Wy P. F. ano Ly H. M.
{Peling Institute for the Control of Pharmaceutical & Biological Products, Peking)

On the basis of cur previous works, by a
series of further procedures of attenuation and
plaque-purification with the plague-virus (No.
12-1-7) of the low-virulent variant SA-14.A
(JBE), we have obtained two highly attenuated
and stable mutants.

Awong them, the immunogenicity of the
mutant 3-3 has heen proved to be more satis-
factory in field observations. The main bioclo-
gieal characteristies of this mutant are hereby
summarized as following.

1. Through multiplition in the primary ham-
ster kidney {(HK} ecells, the mautant 5-3 pro-
Queced obvious evtopathogenic effect (CPE), and
usually a viras titer of 1075—=10"7 per 0.2ml
was reached.

2. Under the agar overlay, a kind of pin-
head-like plaques was formed in chick fibroblast
cells by the “5-3”, and the cells within smeh
plagues were not complelely destroyed.

3. By intracerebral route of inoculation,
“5-3" was ineapable of causing disease or death
both in mice (3 weeks old) and M. rhesus (2—3
Kgs.), and its pathologic changes inm brain
appeared to be markedly attenuated and more
loealized as compared with that of its parental
virugs S

4, 1-3-dar-cld suckling mice were suscep-
tible 1o “5-3" by Dboth the intracerebral and
suboutaneong routes, but its pathogenicity was
evidently reduced.

5. When “5-3" was inoenlated subeutane-
ously into mice three weeks old, the virus multi-
plied slightly and disappeared fastly in the
extra-neural tissues. Since from the brains of
the imoculated mice mo virus bad been fourd
either, “5-3" could be logically considered to
be inecapable of invading the brain-barrier.

6. After eontinuous subpassaging of “5-37,
involving 10 passages in tissue cell cuiltures, or
3—35 passages in brain of miee, ne reversion to
virulence was observed,

7. A stronger protection was confered on

mice when immunized by a single subeutaneous
injection with *“5-3". Moreover, when guinea-
pigs were immunized by the sime way, obvious
virug-neutralizing (V-N)} antibodies were pro-
duced in them with a pogitive sero-conversion
rate of 70—80 per cent.

After we had procured the above-mentioned
laboratory data, the projects of field observa-
tions were then started and gradually extended
gstep by step. Since 1967 to 1970, five small
groups of children had been inoculated for ob-
servation of reactions. No rige of temperature
or any other abnormal reactions due to the irial
vaccination of “5-3" were found.

Through the co.operation of related insti-
tutes, an enlarged plan of vaecinating 400,000
children was then carried omt for further ob-
servations, Because mo untoward reaction was
recorded, “5-3” iz regarded to be smafe for
human use.

As for the examination of serolegical samples
from the vaccinated children, a positive sero-
conversion rate of 85—81% was estimated. Besi-
des, the epidemiological effeetivity of the dif-
ferent groups of the vaccinated children was
generally illugtrated by the proteetion rate of
80—93¢% (with exception of an individual
group: 64%).

Reviewing the control dafa in susceptible
animals and the epidemiclogical resulta in field
observations, “5-3" is evaluated to be safe for
producing 3 live JBE raccine and to be able
to give the vaceine a better immunogenicity.

However, the unstability of the virus titer
in this live vaccine so far has been the main
faetor to influenee the immunizing effeet in
large secale vaccimation ecampaign, therefore we
should design to start certaim investigations for
selecting a more suitable stablizer, And espe-
cially we should endeaver to ecarry out further
research for promoting the immunogenieity and
thermostability of the mutant virugs 5-3 29 &
fundamental problem.
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