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SEICAR D HEME O IR E NS EEVIE
E, ZIhoAHESNTL 2HOEXREESBC &
2R, BEREMEETRREE S ORICEEIT RN
BETDTHA D EEELL. FEHRH DT PB6K
@ subsurains T DV TTHEMEDRR N DD RITEE
Lo EEERRE S 2 < &AMk, RO TE
PB6K I3 R TIRDOMBHRICS LD, RELIHEE
It B2 LM LD/ EEHR/, PB6K T
MEMELTHONBZHETHY, MHBED substrains
55 ERBEOTHRERC EuTHRINEDY, BR
AP OOEEL-BIZ B U THMES PBEK On 3k <
LAY, T BREED BEFELLPTVHON FN
T EiZ, AEEBTIZCETHEY, COXINE
wild strains ICDWT FREME & WEWM & OB,
EROIEBIENR RN E 2 hERIC DO THRE TR
o7,

£ B A O=E

{FEHEH : wild strains WS 021S, WS 1103,
WS 028, WS 064, WF 9101, WF 7101, WF 1603,
WS 003R, WS 6003R, W 9. W 8. TH b, WS i+
IO SBES T Cl welchii Z&R L, HEOKF
BaBEmBRtELEEES TH B, HIZAIT WS 1108
31EA100°C L0 L CoBEL - 3 BOBEK®T
H5. E7c WF BAZEELDABELE CL welchii
TEESRHEOEALAKOEREZ D, T/ 0218
DS i3STEAE, 003R D RITR BARL, W8 W9
12 Cl. welchii type C T Leeds X% (FEH) &k
DHETH 5.

EAE L SRBHEE LT a-toxin BEAREE A2
3, d-toxin EARAREMD & LT, 20%ICHPTEA
72 cooked meat broth IR 1 %Iic, fructose
E2INZ 2 dD%HN, Thic10% cooked meat bro-

th IC24RFERIEEN 02m] 25X, 7HHEEELL
%@L, TOLEED d-toxin ZhfT 2ICET L5
HERMED titer THDT, o-toxin fEEFRL - D,

BT R BRI R & MRS TR KD, 10% coo-
ked meat broth IC24IGRIRTEESE U @K EIC, 10
% cooked meat broth ICASIEHAREZE L, meat %
1378 U 7o mi A/ N ERER I 0.5 ml 3°2 & U findk
U7zt 1% lactose il cooked meat broth IC#higsE
L, CCIEFELTRBLTL280%, FRECH
TAWMEEE Lz, B4, InEvgEican=
~ SR LTV, A TIREIC, heat selection
DOFEEZE L 557 Ellner ¥4 liver broth,
broth, brain mash M7} half fluid agar T%48
RAEERE L 7o  DIC DWW THIER D F 1 TR MR %
Hb i,

BFEHERUESHEOHERLEL LT, §TIREBD
I3 lecithovitellin Ik % o-toxin fH&ZEEANDMEL
ZHE LT3, ThiciEosz., Blb, 0.1 a-toxin
fli/ml RO 2hPAFO e-toxin EEET 5HD%,
non-toxic strain (#EF#%k) &MU toxic strain (F
R R¥ic k3 EHEEBELT 0.4 a-toxin fH
P EDdDAEFELRZ LUz, %7 toxic strain T
b 0.4 a-toxin [HRIHD D% FEKRE T b L
L7,

R BB R

MBI & BB B EEHORR
DR S 25452 2 OT, BEk RO
BEGRZONBZDEIDICONTERERS T (F
1). REBOLODBTHEMERAEZL 5582 21LEDT
BEE RO EFEET S 2 C &8 kR, #RICK
DTRMEATRAEHEL S FIEE (WF 7101—F&
1) B3 EDHDI. —F, EREDTFTITL

Correlation between Sporulating Potency and Toxigenicity in Substrains of Wild-type Clo-
stridium Perfringens Strains. Mikio Ishimaru, Department of Microbiology (Director:
Prof. S. Nishida) School of Medicine, Kanazawa University,
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3 BiC, BEMEEEIC Lo, heat-selection O FHFR
BRI EC LB/ DT, COREOREEBRL
7o, BEARRIE WS 021S (HEREMEE o8 3.0
d-toxin {fi/ml O HBELEMWAERLIZH, 34H coo-
ked meat broth IC{HEEL TEWE, 1.0 a-toxin
f/ml % FFHRICIE DTN ) T, CO¥EBELOD
HEHT heat-selection % 7727z &5, cooked
meat broth O T heat-selection OFIRBEDHN,
ZDMOEH T, TORRES B LR,
7 (F2).

T D heat-selection I X2T BSOS hicmERIT

#£1 HEOEETMER*ShL
PR D o-BREH

BT 2 B I D A
(£105)

" &%%jg)‘ 60°C | 70°C | 80°C | 90°C
WS 215 | 1.0+ 01| 01| -
WS 1103 | 1.0| 05| 0.1] 0.1 0.1
WS 028 0.8 0.1] 01| —
WS 064 0.6 0.1] 0.1] -
WF 7101 | 2.0] 1.5] 1.5| 1.5 -

WF 9101 0.8] 0.1 0.1 | 0.2 -
WF 1603 0.8 0.8 0.8 0.1} 0.1
WS 003R 1.5| 0.5| 0.5 - -
WS 6003R 1.0| 0.5 0.5 - -
WO(TypeC)| 3.0| 0.5| 0.5
W8(TypeC)| 4.0 1.0| 2.0| 0.1 -

* heat-selection 1T & N7 AT
10% cooked meat broth. 24FFREGEEARK

FHFIZ o-toxin fE/ml

~  JnEAPERSIE L

F2 HEIEMICERINE* O S
MEBIR s O o« EREM:

mooBH R
(£1047)
% o\ FEm
3 60°C{70°C | 80°C| 90°C| 100°
(JELEE) C

* ok .
Ellner medium| 1.0 { 0.1 1 0.5 0.5 | — -

10% Cooked
meat broth 1.0/0.1701]0.1] —| —

Liver broth 0.5/1.0(1.0]1.0]|1.0 -
Broth 1.0(1.0{1.0/1.0| — | —
Brain mash 1.0({1.0(1.0({1.0]1.0! —

Half fluid
agar 1.0/1.0/0511.0]1.0|1.0

*  fEfIER WS 021S
*% MY o-toxin fE/ml
= R L

o

RICE>TROFER,ICS EBEMER LK. F3a,
3DITERICA S A 28 (WS 021S, WF 9101) i
DOTORERERL 7228, BIRT selection N 7cd
28, BERZEL T,

MARIC X D FHEDSTIC S & AR, < OEBRARRT
34 OIS LEHICERICIL D0, ThEdE
HBE D out-growth ICL2Dh%E L 5~ Bibin
B X O T ERBLINICEE Zeissler EHiHC U5
&, B FPOEED cu=—-%%Y, BEIC Zeissler
Blcave=-LLT056< LS KT, an=—
D T SR ATIE DT L IRY, T DOHIFR
AE0RERTHEHB 0.1 a-toxin EPL T TH D7,
THITHL, EELShIEE Zeissler SERITIER
UT&EHRL, am=~LLTLOT, BHECDPR

#3a Cl welchii 021S Ojn#ic kb
Boh i EBEOREE
* S
. Hlemgie|
BEHNE M| 2 31| 4
ek R

* %
80°C 105 Lcr@rem | So0ked ) g1} 0.1 1.0

o : 2E 2 broth
90°C 1043 L T8/ H pH 7.2 0.1, 0.1 0.1

e
i3 i

80°C 105 mak L <@ e | Cooked g4 0.1 0.1

o SE o broth
90°C 1043k U TI8/- 1 pH 6.4 0.1} 0.1} 0.1

70°C 1053 ME LTI | 1 iver 0.1 0.5 0.8
90°C 105 gk LT85 | Proth 0.1} 0.1} 0.1

* R ICASRETRRE IR & B
% YL d-toxin f&/ml

#3b Cl welchii 9101 On&c L vELNK
MEEOMNIC L 2 BREE DR e

AT 5 3 s , .
* %
-3 | 0.8| 0.8 0.8 0.8| 0.8
60°C 10437
s c@mng| 0-1] 0.8] 0.8 0.8 0.8
70°C 10510
HUTELE 0.1 0.2 0.2 0.8 0.8
80°C 104#n
ML TERZE 0.2 0.2 0.2 0.8 0.8

#  cooked meat broth A8MFRSIHEEIE A Nk
** MElT a-toxin fE/ml
4 cooked meat broth T24KfEICHEN
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ST S oo BREC | 3 | 7 | 0 | 12 | 15 | 2
. #ooo=—% |or>T] 01> 01> 01> 01> 01> 0.1>
@ @ | 01>]01>] 01>] 06 | 06 | 08 | 1.2
Hi—zo=— | 01> ] 01> 01> 01> 0.1>]| 01> 01>
2 - .
% 0® @ | 0.1>] 01> 01> 01> 0.1 0.2 | 0.8
H—ao=-% | 0.1>]-0.1>] 01> 0.1>] 0.1>] 0.1>] 0.1>
3
2 @ #® | o1>] o] 01>] 01> 02 |02 |01
*  Cooked meat broth 48I5EEEE 100°C 104 L THB/cEHEE
#% Zeissler SEHZ%
+ BElE o-toxin {E/ml
#5 Cl welchii 9101 ®&HH substrains* &ﬂﬂ?{&igﬁ‘c‘iﬂf:ﬁﬁ
substrains** (D cooked meat broth T 2 EHEHEE
23] % A% substrains 43 substrains
a-toxin fE/ml 2.0 0.1 0.1
0 1.3x 1087 1.7x 108 1.7 168 1.3 108
. 3 1.1x 108 7.0% 108 5.4 108 2.4 108
HBERHE) 7.9 106 5.4% 108 7.9% 104 7.9 104
(hr) 7 1.7X 10 1.7x 108 2.4 107 2.2% 107
12 7.9% 108 7.9% 108 8.4 108 5.4% 108
24 7.0% 108 7.0% 108 6.4% 108 1.7% 108

*  HEKRE Zeissler ERICER, 20an=-k0HBri0D.
#%* cooked meat broth 48Mf9iE &% 100°C 103Nk Zeissler EHICRERE, £0av=

- LB/ bD.

4+ BFIZEE/ml (MP.N. i & 3—Hoskins, J. K.: Pub. Health Rep., 49, 393

(1943). &”)

TLE, ChoDau=—-RBIRTEHERLTBC &
Mot (F4).

LD EFEEDan=— 3L L TEZOEIS
RO D, BELTERETIE FHFEICEDT out-
growth 250 32 %R U7 (FERIC PB6K T
T EXDNTEHENK)., Tl LIIROER
WICE>TC—ERRLMhEE Dz, Bib WF 9101 DEH
¥ & mBEHAE 10% cooked meat broth IC B389 2
LEE/KIZS — THEEICEIC 10 KT ESELDR
<EfEL7: (5).

T o= —BRIC X B WERDLSHE

BIRT B (29 o-toxin {H) © PB6K D #HE
DOFM% & D substrains ICOWVWTHIFLT, chd
ORI TR, WEE S HFIEE ORBSFREI kT
bt AETIIEY, UK 2.0 FIRD o-toxin
fED HiEd> WF 7101 RO/ MEEHELEE

Zeissler SEARICD D &, £ substrains DFEREM:
%L BB E 0.2-2.5 a-toxin D L DHFEMZE R
Liz. Z/ch#® 2.0-2.5 a-toxin B (8#), 1.0

#6a Cl welchii 7101 @ 50 substrains*
a-toxinogenicity D DE 52 & & £ Dk

. EEOREESR
(100°C 10%)
2.0—-2.5 8 3/8
1.5 6
1.0 9 2/9
0.4—0.8 11
0.2 16 4/16

* 50 substrains (3 cooked meat broth
IR 3 Bkks B Zeissler YHRIC
BHEL, £0an=—-kDEBLED.
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a-toxin & (9#F) KU 0.2 a-toxin {E (16kF) OF
B nikhhb, £7v-TOMEBMEEL 5~/

Bls, AriE @R T D8RR % 100°C105
ML, ZNICTHZ 284 LS~ B RE & O/
CRMSARES S LidMskisrolc (F6a). &

#6b Cl welchii 7101 #E®D substrains
@D a-toxinogenicity

% LR D% cooked
substrains £r#ff | meat broth T 14%
@ ¢-toxin fE/ml R E D a-toxin [H

/ml
2.0 1.0
2.0 2.0
1.5 2.5
1.5 2.5
1.0 2.0
1.0 2.0
0.8 3.0
0.8 1.5
0.5 2.5
0.5 .25
0.5 1.5
0.2 2.5
0.2 1.5
0.2 2.0

* F6a D substrains

#7a Clwelchii 7101 DOREEKEEE
Zeissler SEARICO S0 o3 v = — DR
L&D substrains OFEFEFRME

an=—7 R |[R—S| S T

2.0 4.0] 3.5| 3.5
3.5| 3.5| 4.0| 2.5

Z I D 1.5| 3.5 3.5} 4.0
Substrain 1.5| 4.0| 4.0] 4.0
OF+ 3V 25| 2.0f 3.5( 1.0

1.0 1.5| 3.0| 5.0
1.5 2.0 3.5
3.0| 2.5| 3.5
1.0 2.5| 4.0
1.0 3.5| 4.0

@-toxin f&/ml

R: typical 7T R#

R—S: R& SRR

S: smooth #

T: dew colony T3AE Cl welchii D%k
BAEBTNDO.

(fBL, BEIT serial subculture Z73/35 &

R—S, S, T (& smooth 75D/, chick

LRIZR, SiZSThHDr.)

A

7z, o DR 1 RO#MARIC X DT, 2.0 d-toxin
BERIROBEILS LD, AEMICREOBNHDTHD
72(36b).

au=~-OHMLSEELBELRFEOREL SN
TRAE, TOM S R BEBEEL, i Amha
o= -2 HEELTAYE, #£7a O, H1HAE
Bt LA ICERORAZED oSBTk L, Hll
FTBLEETD O, TRTHEMIKIEEESTOK
S, BELIZHDTRE» DR, $hFETa O
BALBHICETc TRSBICHNTRMan=~-0D
Tz g bR MO,

FR:75BE/%I13 PB6K-NO 3 THiERBR L7z, &8O
me, FIEOEBRTRSHMao=—-DHFBRYEan

#F7b FET7altxmxENnfz Cl. welchii 7101
Substrains D «-toxinogenicity DZEN:

KDk s Cook-

Colony Z7Ef
coons | SEELAE |t e

fi&/ml toxin {&/ml

‘ 5.0 3.0

T 4.0 4.5
| 4.0 2.5

R 2.0 3.5
4.0 3.5

4.0 3.0

S 4.0 3.0
1.0 2.5

1.0 2.5

" 2.0 3.0
2.0 2.5

#7c C. welchii 7101* @Rﬁ&iﬁSﬂﬁﬂ
B = ~ 1008 X 1 18 b L Bk O BB

SHam=—X REao=~

DBSNIHE DESHICE
1.0°" 1.0
2.0 2.0
0.6 3.0
2.0 —~
1.0 2.0
0.6 3.0
2.0 2.0
- 3.0
1.0 3.0
1.0 3.0

*  cooked meat broth IC{RFEMRIBR 5 E
PEA B Zeissler FHRICHEEKL, €D
an=—-kDEHD,

#% FHIT o-toxin {&/ml
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%8 Cl welchii NO 3* OR#

RO SHDFERE M
colony
type S R
EIRE S
0.2%% 0.1
I 0.2 0.1
0.4 0.1
0.1 0.4
0.1 0.4
0.1 0.4
I 0.1 0.2
0.2
0.2
0.2

*  Cl. welchii PB6K NO 3 (Cl. welchii
PB6K #% 100°C 10430k L TB 71
RIERERR) DEEKET EH Zeissler
RICOLBDWTHEBfcon=—,

** MEIZ o-toxin {E/ml

=~ IHNTEHEREEIM» D0, 2 HERTIR
@HETREOHFHSTL DM D/, HIBLRALES
HOBREUOHRS AT 5 b ORBHEMAT
bHBLEZ SN,

% -

FICAADIERRDOLES S CL welchii A28k
TBHICHDT, Mk, 253NhTL 3EDH
FEUESZELOREELS T 5 2520~, R, B%
FHEESRAESTNTEA 5 Ld~7z, 20%, th
JNEPYZL Cl novyi 2 BHARL» S ST AMic s
BEL, S5ABOMICHEY 3 REMETNIZED
B, FHEOBOESIMISN G C &, RUSEME
DL EEFHRTME T, EENRTHMIN S X
DHFHDOEN OBELN B C EERN, Hickk
TN PE DR TR E e BRT 3 Lad~ti,
TR ARE TEROBRIT OO TINRO B E LR, T
NBRFEICEDOT, HRVOBELESIFE2HDTH 3
T E&RAD, THEDT EHSH—D>DHEDFHRD
PTHHERBIBICGIL TR C EBTFEINE. &
SARPICRET 2 LBETI2H0BEETHE0
FREEEEICLZDTHA S LEbNA.

L L7Eh5, Wildfihr ® RT3 40< atte-
nuated strains OFEHRMHZ DT, RELLE
BHE OO FROFEMD 5 BT LT Riklcs 2
fo. COBERIGHFEESTEIC EERELD out-growth
LednctichdEBbhg, FHEE2HEESHK
2HAERLT, € OBEEE B UREEES)
TiZ, HEHRBEFERICI~NT growth rate [Z8)

7.

TS OB INAC XV EEE 5 3 mu-
tants ThH 2D, REDRFEEEDDINS L5
DU AIRTHEED LVEETH 20024 S0,

Cl. welchii ®aw= - EHEMLED BFRIcONT
Mc Gaughey 19 {3#:D 5 T original strains &t &
$D7c3 w=—%, Henriksen! I MiFHIC R D
Jo variants Z3EL T 5, SEREOHE a0
=—MREFMEOMicR—EDBFRRREIATH
B, BELCOE, BELLY, bIRHFETREK
FHEREDF RS LY ihho728, OKETI
BICSHOFHRELD HpDr &0 ) HEOREEE
7. BB, aa=-BickyFEHDREL DI snbst-
rains ZS5EELBRT 2 LIIRAREEL L.

& ]

1) CL welchii ®F3#H wild strains 2 5 nkiii:
O substrains %% 5 8 &, WEHRIE SN, heat-
selection [& cooked meat broth T#&ED7z43, HL
SN/ fDEH TIRES D,

2) 5D EFE substrains (THERICEHODT ARG
I GOEMEICS EDfcds, Thid B EEKRIC
out-growth §3EREZLI 5N 5.

3) STERAE FREVESE ORIC —EDBRZRIZ
WHDEEbLNS.

TERZBREDE S, RGBT 5 HIEL & 05> 7 B e H

MITEEEC CHB AT S SUERBR RO Z0ho#sED
He, LXoEEERLET.
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Microbial Reaction to
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Abstract

Toxigenicity of Clostridium Perfringens strains, when their substrains were recovered
from heat selection, were attenuated in most of the strains examined. The succesaful heat-
sélection was found only in chopped meat broth and not in the other media exmined. The
attenuated toxigenicity was brought back to the original levels in the course of subcultures.
This was explained by the outgrowth of toxic cells over the growth of heat-resistant and
nontoxic cells of C. Perfringens. As another factor influencing toxigenicity, colonial
characteristics was discussed, but no certain correlation could be found between them.



