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BiI#RDT CL welchii ZMHEDKS, FHBHBDBRE D
BINIEENIZ Y less toxinogenic strains AsAyEE S
Naz &, ¥WETNIT toxinogenic strains | ERHHE
TR, Lo TREEZSH 52 LiItkDT,
BEINTOL C&i2d~7z. COFERERIT, BT
B L Cisd T BERLFEET b 510D T toxino-
genictiy 2SEuW:, 3780 B, ZOHED sporulation
&S BEETAETRBICEYBEETERND s &k
FRELD. 76k HEERBEHDOEROE, 0
BRNZ OEMROETEBEL, CoX>0BRicd
BT DNTI, BAERRA CIEHERORETH 20
T, BIRDOFER C OMBEEBIAT 2ELNhD 105
DHHANBNEZBL o, UichsDT, RETIR, S8k
U7z 858 £ KD toxinogenicities % 4> CL welchii
EDWT, TR & OBIRE—EDEHD T T,
EENDFEC A A,

R B A &

B SR TR OSEINESIC LD
TB/ 8 AR U, BHDES IS TE® LY
DDHT, W. F. series DB Dd AT FHinfo s,
CNRARELSSGBI N BDTH S,

SR D EMERYEER: cooked meat broth | ¥ikEE
L7c#i%, 10% (v/v) cooked meat broth 245
BEE (EhHD, 48GRIEEU A, ErND
sporulation [CIFHETH 22 Lsd>T, 4885
EEUK) Lkik, BENEBREIC Iml $°0& D,
70°C, 80°C, 90°C, 100°C &104hn% L 7= %, BH
L, 77251 1% 52 b— RN cooked meat broth
i€ 0.5ml FOLDR, FLLUBMERLT, 20
Ty DELEHE L 2.

BT HED ERENT + % most provable
number (MP.N.) 2 TRIEL. T78bb, 10%
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{v/v) cooked meat broth |z TAEFEASROD L,
O 1ol ZHENIBEICHEL, 100°C 105 hngk
LichD%, EZBiBHLL0L, Mo, 10t
b 109 ¥ THELAEAKKTRHRRL, #X%iBdb
NEEE LI 5 DOMRBEBEZALY, ChpbEL
0.1ml 2% 5 AQ/NRBEDOHD 1% 57 + - 2R
cooked meat broth iz { 4 X% 7-. cooked meat
broth [3F1d DT, 100°C 15~2043%& M LT
UL S 2. DFED 0.1ml 378 2~ L&D chop-
ped meat (T EE L KDICANSZ T EHBET LD,

RWO/NREBREZET 2 COBOERICEL TR, &
SICHHEEL, TOLDKHOTRERLLZCE
AR/ T, CDEERTIE, cooked meat broth % 37°
C RIRICRA L, T 3REFREVEMIC, 0.1 90
bihid, REQOET, +24TOHHBLTYO LD
ZBOT, ELCOFEIC kX2, EBICZ, BE
bbb hAKFR, F47Y) a-vEEED
ANBE, BRUAOHRIC ANT BEEELIBA
%, WBME L TH, MOFEOELS BT I
otz LD T, 20%EBHROFEICID S
HELcbD%E, 20T EHIATAOTICANSC EE
CEFEL, JRELTR, BELHIBVHDEH
WERUFETERE L, HREUKMETHST,

AMWEOET, L LT, BEOENDDIHDT,

HIEICPPHEEL R T 5 & & (cooked meat broth 7%
EE UTREBT B8P 0T, chEXET 3K
) ddolcs, EORE, ROEEIOBRICLD
T, EEAERET CHE LS.
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MEEINTHEEING LD &% BT Bk
25, D &t toxinogenic strains %3, X b ZATHE
DFNDTRUEDLAIDEVDI CERBRUL. L
MO THEIERE OIS T THME S 72 B 0 ST R B
LT HHBT.

$EER 1. £ T 90°C, 100°C £1054 D& HT
THHEL 7cHE, & 81k, 100°C 804, 60T ATEEL T
¥, & THTD, £330#% cooked meat broth |
HiEEE L, Bonl, 10% (v/v) cooked meat broth
W AHALT, URHEESER, WNHERBE B>
fo. TOFRIBE L o, 100°C 605 THEEL
B (3NTER) 2, ot 100°C 10
ST AIeD iIc 3 L, 90°C 104>, 100°C 1043 7nsk
%, SEEL-16BD D B, 138k 80°C 104 Dingkic
FAWMAROERTD 5 ¢ &8>/, EhIKEED 3
s, ZzhEd 100°C 10532 90°C 1041 % 74T
FTEUMD/Z, LIrdCD3HEDY L, 2EIIEET
1 RREFBICGEN D TH DI, CDEHEIZ, toxino-
genic strains D3EAEMEZ & 72 9%, non-toxinogenic
strains BSETMEE S D L AR L. L 1L100°C

F1(ER) BAOMBRETHEEL .
Cl. welchii O#\TH#H:HER

: 100°

7 B o . |wtoxin| oo | ggo | ggo
e £3) % & OC 8OC 90C ?og
ws. 0105 | 3.0+ | —|—]—
WS. 9102 | 2.0 | 4| —|—| —
oec | WS.9108 | 2l0 [~ | —|Z| =
WS 04 | 20 |+ | — | |
WS, 9106 | 1.0 | — | — | —| —
0% | ws 900 | 008 |+ | — | —|—
WS. 9108 | 0.4 | —|—|—]|—=
W.S. 9107 | 0.05| 4+ | + | + | +
ws. 1103 | 30| —|=|=|=
ws. Hod | o | — | — |~/
WS 1 10| —|—|Z|Z
100°C | s 1108 | 08|+~ — |~
WS, 1102 | 08| 4| —|—=|—
107 | w1109 | 06| —| —|—|=
WS 1107 | 04|+ |+ |+ | —
WS. 1105 | 0.1 |4+ | + |+ | +
WS 1308 | 1.0+ |+ |+ |-
WS. 1806 | 0.4 |+ |+ |+ |+
100°C | WS, 1306 | 0.4 |4+ | + | + | +
WS 1307 | 0.2 |+ | —|— |~
305 | WS. 1801 | 0.1 |4+ | + |+ | —
WS 1302 | 0.1 |4+ + |+ |+
WS 1304 | 01|+ |+ |+ | +
ws. 1601 | 0.1+ |+ |+ |+
WS, 1602 | 01|+ | —| + | +
100°C + W.F. 45 | 0.1 |+ |+ | 4+ | +
| WE 46| 01|+ |4+ |+
602> | WE. 47 | 0.1 |+ |+ |+ | +
WF 48| 01| 4+ | 4|+ |+
WE 49| 01|+ |+ + |+

i3]

NDTHADMES 2 &, coOmMBOHERL, Hi
EHLE5 (FU) 2, B, 100°C 10T
ABHDRAHBL EMNTE L.

EE 2. BIOEBRTHIEAE 90°C 104, 100°C 104
IMBTOHMEL B, doLWEOENEThTINE
BB Z B, D THRNC &EHREREIC
BxfU, B2, Ffh, BHREWEEIHWE @oiR
FEFTEERE) &3BRc 2—FUeR Lz &%, Bic
LD INEFBZ DT, [EELEBREMREEED
ATRYOpA L. $1bb, ik, 70°C 104,
100°C 604 DI IIMEMGE, SEFERE LTS8, £h
FRIKE, 218, MBI OV TEREREREZ B2
7o, AlEh s, TOHROEV SN 2 ATMMHRR TS
~T10% (v/v) cooked meat broth T D48k
BEVONK. RERE 2 LOFELITRTIL, LR
1 &2 DERBES D7,

T HEd 2DIT Lysogeny X DEHET 5 3.
Ak A 100°C 6053k L T Sk U 72 4RO D
B, 3# (5 H 2#kI3 80°C 10T X WALV 13,
cooked meat broth ®F T3 100°C 104D T
Aot UL ULKRT Lysogeny 252 HE LS
NIBE, COUBD DB, 4#:id Lysogenic THD,
1 BRIZ BB LU BBk (defective lysogeny ?) LB3Z
SN AREEER LI, CD5HDS B 3EEIZHIRD

Fo(ER2) EXoIEMBTHMEL
Cl. welchii T A ER

a-toxin 100°C
S pi 70°C | 80°C | 90°C £105

W.S. 041 0.
W.S. 042
W.S. 043
W.S. 044
W.S. 045
W.S. 046
W.S. 047
W.S. 048
W.S. 049
W.S. 050
W.S. 051
W.S. 052
W.S. 053
W.S. 054
W.S. 055
W.S. 056
W.S. 057
W.S. 058
W.S. 059
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SHRICHEA LD, Lrl, L&D Lysogeny DIk
D, COBREEENEINESIDIE, HEDLC
AbE ST, o '

Pl E OB ERBROBRETB TH S oI LES

#F3(%EE2) LI 70°C 105 Tk
 SYEEL 7o Cl welchii OB HERER

B ok | 100c | socc s0c | JI0
w.s. 7101 | 0.2 + + + -
W.8.7102 | 0.05 + + - —_
ws.7103] 06 | 4+ | + | + | —
ws. 7104 | 06 | 4+ | + | — | —
W.S.7105 | 0.2 + |+ | =1 =
W.s.7106 | 0.8 o+ | -] =
w.s. 7107 | 0.4 + |+ |+ | =
Ww.S.7108 | 0.05 + + + —
ws. 7109 0.4 | 4 | — | — | —
W.S.7110°| 0.2 + |+ + | -
ws.Tit | 06 | 4 | — | = | =
WS. 7112 | 0.2 _ — | - _
W.S. 7118 | 0.4 + |+ |+ | -

-FW.S. 7114 |- 0.8 4+ + + —
| WRSHTIG - 1.0 + + — —
WS.7116 | 0.6 + + + -
WS. 7117 | 0.6 + + | + —
W.S. 7118 | 0.4 + + - -
WS. 7119 | 0.8 + + + —_
W.S.7120 | 0.4 + |+ | =] =
WS 7121 | 006 | 4+ | — | — | —

F4(EB2) Lk 100°C 605 T s
L7 Cl. welchii Q#\iMH:RER

© | e—toxin ° o 100°C
ok il 70°C | 80 C 90°C %105

W.S. 1641 | 0.05
W.S. 1643 | 0.1
W.S. 1644 [<0.05
W.S. 1645 | 0.05
W.S. 1646 |<0.05
W.S. 1647 | 0.05
W.S. 1648 | 0.1
W.S. 1649 | 0.05
W.S. 1650 | 0.05
W.S. 1651 |<0.05
WS. 1652 | 0.05
WS. 1653 | 0.2
W.S. 1654 | 0.05
W.S. 1655 | 0.05

R R A A A A s
R R R R R e
R R T SR SRR
R I AT B AP

%6 a-toxinogenicity &R#E L ORFR

L ER] BT K BB (%)
SZER| a-toxin {E [EHE
# | 70°C | 80°C| 90°C |100°C

6.0 2o o oc 0y 0o¢ 0y 0( 0)
3.0~2.0 | 5| 3(60) 0 0) 0( 0)f 0( 0)
1.0~0.4 | 12 | 7( 58)| 4(33){ 4( 33)| 2(16)
0.1~0.05, 11 |11(100)]10(31)|11(100)|10(91)

2.0 2 | 2¢100)2¢100) 0( 0)] 0( 0)
2 | 1.0~0.4 | 29 29(100)25(86)|14( 48)| 0( 0)
0.1~0.05| 16 (16(100)(13(81){12( 75)[10(62)

FER | DETHHERERIZ10% (v/v) Cooked
meat broth 24R[JkEE®R, SEER 2 XREH
TARRTIEFRBRICE Clibiie.,

B 1 D 6.0 a-toxin HERT 2 HIZHR
EEHTH 2 PBEK, SI07T ODEEKTH .

BOBHEINELT, BoRELTELLZEE, £
@ toxinogenicity & Z\MHEDEALRAS, —&, PARHICR
ENZ. BEDPORMDIIICENT L LNBTES.
1) toxinogenic T HNiEH 513 &, MWL kbh
TWL XIIKAZ S, BB OHKLEE 100°C 10
S (ChOBMC OV TIRERT 3), toxi-
nogenic strains (0.2 a-toxin % RALLT, 0.4
,lﬂ_t{» tokinbéeﬁic strains & 93 D) 50#kh48#F,
TR LIBRITRMMEE L DTS, BEHEEED 2
i 0.4 a-toxin & (i3, C OEBROMEIIFTHRTHE
NIBEEINRIZESHRMEIHES L, EERZ0.40T
LEZONB) ITT L. 2) 2.0, 3.0, 6.0 @
a-toxin (A 3" 2MBHITN TS SR ORI
. 8) 100°C 1043TED D HAD o-toxin i
ZRET B L, B22¥k208k13 non-toxinogenic
B0, B 2BE, HOED 0.2~0.8 a-toxin {FA
BT BICTERD. COXH ICHMMEEBEREMELD
BR0d & 5hicis 3iCoNT, il olats$—
BEMICLTEBCENET LN EEZ SN

I. Ao EE (RFBEEE) &EREMEEOHE

%

{€sk Clostridia T3 vegetative cell T, 78,
70°C BEOMAWKRZ2Ed0bh T3R5, 8
FLOBRESE SMCT Bibicid 80°C Dk
LheHz e, £5HSHT, 80°C 8 toxinogenic
& non-toxinogenic % 4}D> Criteria &4 2123 R
EBZ, 90°C 2 100°C 2% 5 xN& T EERLE.
DS L 100°C 1043 ML 727251 sporulation %
BITEIOETINTH SRS, 100°C 10845 &>

T toxinogenic strains & non-toxinogenic strains
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KOO TEREDOERIC OV THR AL T AHK. T
ht, EERORBRORMMER, &L, »Dic 108 th
1 OB HSNTS, 100N THRUERLED,
HEZ OEBORTFEREZRT ERVIBOMLET
b3, 2o oHmEE, Fic, ERICRTERETE
T2, WEOHMUFRDD & THEET 5
B OMAERE U .

»<{ T, toxinogenic strains & non-toxinogenic
strains O HE LD 6 T DI 5AT, EEHICED
NOEND ZPERRLTHIL. ZOHERIF 6 OMW

{T, ERMICERHBICIZdD 24, HEOBEONE
DFEANE 107~108/ml ¥y D the, {Ehic i
i 101~102 0EIcTE Y, TMHORTFEREDET
BRAbENESICHZI., ULhLENS, £20%

# 6 toxinogenic strains & non-toxinogenic

strains DEMHEEOER

. S v
ok | TR ol |
¥/ml /ml
W.S.6106| 8.0 |1.1x108 0
WS. 9105 2.0 | 7.9x107 0
spppe WS- 1108 | 2.0 | 7.0x107 0
W.S.6110| 1.0 |3.3x107 0
WS. 0108 1.0 |3.3x107 0
WS. 0104 1.0 | 2.83x107 0
WS.1105| 0.1 | 8.3x107 | 2.0x 10t
W.S. 1802 0.1 |4.0x106 | 4.0x10t
despy WS, 1601 0.1 | 7.0x107 | 3.3x 102
B WS 1804] 0.1 | 2.7x107 | 1~10
WS.1602| 0.1 |3.8x107 | 1~10
WS 1801 | 0.1 | 1.7x107 | 1~

DEBGS 1 bic, ZOERZ—RENE LT
IRXBEZTHDRUTEI TR EBHESOMENRD
fe.

bbb, 4W.S. 1601 #:i3 7.0 107 th 8.3 x 102
ORMEELEE OB TH B, hik Zeissler
WD LicA T, 1W0Hoae=-%2KR5E, &
L, BNMEEE, JEBMEREE & © Bahs, #ikon
{Thhid, 10fHoau=—XDD progeny Th 5
105k, 12 &A SR TR SR RIERSBND
I, TOEIICET 2EMHEOEARRE—D e v
FOREMAEFERT IR, Sk C0BEbIT, T
RTIL, BHOEALIZEAER—ELDR. T
NI B 3D 3.8x102 & DD 7.0x107
EDRNT, R E NS AT genetic ({5 DEDL
NWCEERLTWAS. Tibb, 1ZiF 107 o, 13

H
7 non-toxinogenic strains W.S, 1601
D7 v P - = - ORMWHEOEE
TRV =~ | EEEERO | AROERE
Fi 5 | BEH/ml A/ ml
W.S. 1601—1 3.3x107 7.0x102
W.S. 1601 -2 1.1x107 7.0x102
W.S. 16013 1.7x107 1.1x108
W.S. 1601—4 1.3x 107 3.3x102
Ww.S. 1601 -5 1.8x 106 1.1x108
W.S. 1601 —6 7.8x108 4.9x102
Ww.S. 1601—-7 2.3x107 4.9x102
W.S. 1601—38 7.8x106 1.3x103
W.S. 1601—9 1.1x107 4.9x108
W.S. 1601-10 7.9x107 3.3 x 102

2 102 MOMF D 5450 EO genetic 73
HFic X 30T LT, BHFEORES (phenotypic
expression) {CfE5 $DTH 5. D THIRDERR,
5, W.S. 1601 23 7.0x107 rh 8.3 x 102 DB BT
HardLndckid, ZOEKD 7.0x107 OFE~«
DREREDS, COBRETT, FHROHEEG OMiEE%
ETRREIEEDEND C LI S, LD
T, UTOMXT LD TTEKOHAE &1k B OBl
DEBMLER] % [faFREE] L0 SETEEAT
bl

PEDC LEROER»>—BHATHS. Tib
5, 2# 9 DD toxinogenic strains & non-toxino-
genic strains % & . %k Zeissler ERIC 19
D, B0ET DD 2 v =—1 55083 D0 progenies %
oKD, chErBom, 48RKREERL T, 100°C 10
FORMERRICHT 2 &, £8OMEERIE
Z/R9. 9784, non-toxinogenic strains (I &
LT 8 DM 5 72D, toxinogenic strains (33l
MDA 57185 & LDk,

# 8 toxinogenic strains & non-toxinogenic

strains QMMM 0¥ = =—DEE (1)

O | etoxingy | B
w.S. 064 3.0 0/50%
Ik
W.S. 9105 2.0 0/50
Seappy| WS- 1601 0.05 30/50
W.S. 1645 0.05 50/50

# S3RRX Zeissler LD BOED av=-%b
SEELIe7 B Y 2 =—-TF R Motk
GFIET 2+ OEREFEL e



Cl. welchii HEZEM: (IT) £

CEEI, RINDEKRICOWT, kb7, Wi
Ed, FICOBRTOHEMAL, Zeissler LD10fAD a0
=~ @ progenies ZDOMHDT, EMWHEE LETH
fehs, BEALHEUBRERZ CEMNTEL. 2O
BROERM S, 90°C THEBRTZ LD, 100°C THE
LicF&n EBBERY .

# 9 toxinogenic strains & non-toxinogenic
strains DZHROMIM:T 7 2 = = — DEIE*(2)

T BRI
B | 8oec | 90°c | 100°C
WS.6106| 3.0 7 1] o
ws.6110( 1.0 1] o] o
s WS- 9103 | 1.0 3| ol o
W.S.9104| 1.0 o o o
‘W.S.9105| 2.0 3| 2 o
ws.1103] 2.0 | 10| 7| o
WS.1105| 0.1 10 | 10| 10
ws.1301| 0.06 | 8 | 5 | 7
e WS.1302| 0.1 | 10 | 8 | 8
® | ws.1304] 0.1 10 | 10
W.S. 1601 | 0.1 10 | 10| 10
W.S. 1602 | 0.1 4| 5| 32

* BEBROWIRT 1 Y = =310 TH 3.

& #

FIERREED TRVEE I KY EHE T Hokdt non-
toxinogenic strains M NTIE KT LD JIFERE
TiX 1827z, ¥/, toxinogenic strains @ T
B TFIERRARICRNE (Bt ®R) 242008, O
WERAKTLULEDTRE TSI, LiEHMS Cl welchii
BSEEUE, COBEDYy - RF DR — 2 (T~38
%) TH2INs, 2O EDHRD 2 DOEFEIHEE
Iha.

1) BRERFOBBRERCRTEREL LD

5.

2) U LoRTFic 2T IRFRRERE
bhdTHHD.

lEF OFAEDIER I, BRI RERIBTL
ST TR BV R D& THhHB 100°C 10
SOBICTIMETIEVIET 65 2), P Ld 100°C
10531 T BERlEDS Hhid, EWIEL lBFTh
D, TOERT, FiFdD& bREFLUMEE MPN
BIC XD TIRFERAEERE L DTH B,

BT, COBMMEORFIC2NTIE, BhicBiges
DT DN, HELFEHO I, JERBEHRODD T

%, Dipicolinic acid @ Ca-salt EREBOER I CH
WHThBTERRLUI, BNZ, ik, XED S
12, B. cereus (D spore-coat |z DT SrE b
&, ZFnh B-Hydroxy-butyric acid @ polymer T
&L~ ch o ORFHPMUEOERF & LTH
AbNBDTHEH, £DAEAE (Likd>T, #
MEOER) &EEEHOMER S BIEEENICD,
RO LTI DICHERELZRTFTED
T, B3I, RS, O 2[/TFIRE
BOE2HICBLT, HRLAFLEOBEFEEER T mi-
nority % AR TEDDOEELNSB.

CHICH LT TEEEHC2] &, 13EAL100%
ITJETFIERREEDS 72U D3 vegetative cell DFE A
PoOIRTFEAKEAPD S L EORRENERICER
EADLERDOERND 200K EZBLIONS.

C DERKOKIC, EHREQORASRLD S L
WS, Wb % Foster I0IDID & DEFIEASH 503, Fh
75 IC RO R IIBRAMEERE C OB, SHBE L
DOH 5.

= B

1) HXEMOH 2 ClL welchii DIFLAETNT
B R DTN 5.

2) JaF DR CL welchii DIZE A LT~
Tl non-toxinogenic T&H 5.

3) 1) & 2) OMPFHKT LS BETIEEL. Ly
L, 2DOHTiEZ 54y — Al3 minority % T 7~38
%THote.

C O minority % OEHKT 2 HDIKONTEBRELE
ciEore.

(R 2 BICER S, #IATIRTE /n % fHEE o & O ik B 2 BB
DEEERARCRLL Y RBORERLED)

p [
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Abstract

The abortive sporulation of C/. welchii was assumed to be the causative agent for the
toxinogenicities of C/. welchii and experiments for this postulate were undertaken with
84 strains which were of a variety of toxinogenicities. The results obtained were as follows;

1. Almost all of the toxinogenic strains of Cl. welchii were demonstrated to be the
ones which had lost the heat resistance to 100°C for 10 min.

2. Almost all strains which could resist 100°C for 10 min. were non-toxinogenic.

3. The more toxinogenic the strains were, the less their heat resistance.

4. The opposite of the case 1. and 2. could not always be true. These cases, however,
were minority %, such as 7 to 38%. The causative agents for the minority % of discord-

ance were discussed.



