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BT, G S~ Lkl & ClL welchii %43
WA, MCEERHEE TR, BHEOBOENSHE
INBTE, BT FEEDOT R TIIEMEE R
X, WMABEOHDOTNTR T B ER Lk~
Z OTig#iE (100°C 1043) X MAMEORT R EE
i dhD, ZOBED toxigenesis A3 OFEODETF
JERRD LIRS - BENERE o B TSN
fo. FAHEIIEBEO MEEZE RN T SHOK%E 5k
L, InbtoHEEEiTiiokdt, E—#D substrains
I DT toxigenesis & TFIERRESE MiTdT BT &
k2T, COBBRIR—BHOP LB BB DT
KIBTI AT DO TIRE L7z,

2 B A &k

AR PB6K 13 TR 8 2 N ERAKLD
BizbOTHD, WFI603 ZUHERIc L > TEEL
DABEINICBDTH S,

JaFREEORIEITAED O EIHE LI FEK
> 7z, BB cooked meat broth T 24REREEIRESE
%, FEIC48IE cooked meat broth TAEL, C
T B /NREREIC0.578 L 1.0ml & & b, 80°C 10
SENIE 90°C 104 ME L 7etk, EBICRHL, &R
B¥E most provable number method (MPN #)
KO THIE L. COF, BEEEHEBLLTIE 1%
lactose il cooked meat broth % fHu 7.

a-toxin OHEIT Evans DED I L, TR
Iml Zhf19 21 B9 2 antitoxin O titer TH5
blic. T OHMERTEMEDKFERROERIC
&b, BBAME (Iml &H7:03008A) & LTHE
223, D 1 BAT e-toxin EAREMDLEO
% 57LDso 2T 25 HFIEOHN L D EEROB
iz, *RENEZBIOND. UL, UTo®wmE
RLZDOFTFOENERNE L E L. a-toxin Hl

EDK, FWINEERKIE Van Heyningen ® IZ X
o7, ' .

O-toxin DOHIEIZ 0.2ml D 1.5% EIMIREHER D
100% haemolysis %/£79° % BEREROF/NE (BF
WD end point) ZRWH B & TR ENnlc. Bk
#RIKIF WL DT M/5 thioglycollate 0.1ml+3%3%
W 0.4ml, CHICATRAKEK 0.3ml 2L biicd
D% 37°C OAMT20507 L, O-toxin Z#EHEALL
boEAV. ORI, 0.2ml O RERmRIEE
J&#, 0.3ml ® M/5 phosphate buffer (pH 6.5),
0.1ml @ M/20 thioglycollate Zh.iC 0.2ml F>D
1.5%¢MBREHHE%E < AT, 37°C OKIET 1 FHH
0%, 1HRBRICKEL, TRYELE. HELHED
ZNERBREOORIY 7~8mm T—EIKTETH5.

x-toxin (collagenase) O HISE & Azocoll HED %
HALI. Azocoll DR (1% Manucol-British
Drug House #—100ml H1 Azocoll 330mg 4 %r)
@ 0.5ml, BRERMIURORERRER 0.5ml, Zhic M/
15 phosphate buffer (pH 6.8) % 0.5ml { bH X,
BT by myE 3~ 4T bR TREAED, HEO
BAZP &S 35~36 C D/KIEiC 1 7KE %, Azo-
coll 25V azo BEDOBHINIDEBERAEL
.

#-toxin (hyaluronidase) @ Hi5ElZ ACRA-test®
ETRIE SN, 4D synovial fluid 1ZEFERLTH
LKBIEE L, BRICE o EEZ/NEREIC Iml
FTOLE, WEE (~25 C) KR L. HKEISL
TEREROHBLUTEALE.

a-toxin EAFEMD 23 % ESE <7 + ¥ nD
cooked meat broth IC1%7 5 7 b — 2% eEHEa
T bA, BHRIPEREL /. EER 15K
BOHE 1% A, THEW 37 CT T2k, @
#, x-toxin DRIEITIE, < O¥EFEE% 3000r.p.m. 20

Correlation between Toxigenicity and Sporulating Potency in the Substrains of a Cl. Welchii
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SHESELL, 2OLFREAV. COFEMIR « 4
s-toxin DEEAICIE 4 X W 23, O-toxin (oxygen
labile haemolysin) DEEAEICIT £ HEET, .CDH
#9ICi3 pH 8.0 ICTH¥EL L EBT 4 a7 77 b —
20.25%%1C { DA TERE LK. bHAARRICHD
B9 RTORMIIHBHENS~205&F LR, &
wUBERL.

£ B & R

— B 5> PB6K EERDBER—

it & BB & ORIEER 5 12, PB6K #D
RERAAHBOLG T CTRAL, MECHITREL
T 3k/: substrains % 250, TOHREWE KL
7z, [EURL% cooked meat broth IC48REIRE#EE, K
ZE LANE S I L TEoEREKE/NABREIC 0.5ml
3oL, ch% 80°C 104k U TEBICEID cooked
meat broth IZ5DL, BCWATRHRBLTERLED
ICHLT PB6K-NO. 2 & £33 7 (KEm#klid
& T Zeissler SEHIEH FTan=~RR%E F8>OT
WS, Liess>T, 80°C 1043ICTiZ 7z b DR
LT, cOPRBECERIKMASSDLEE
hamittiRe 5. LT, MEMSICRAEEND
e idn b & RIS ERE D).

C OBABEICHE O T 48K AIE%E 0.5m] %
INREREIC S, FEiT100°C 1042mE LcF, i
KA THRELTL 203D, ik PB6K-NO. 3
L&SG . COBREDERERBIC 100°C 1054
ML TS, PRLUTHEORERED 2 EMBTEEM
2. ZnSOHEOHFEREFEMIIEKE, NO. 2, NO.3
D JET 9.3~0.8, 0.8~0.2 L7210 NO. 8 2z Dk
ENREORR, BITE (1964) 3%%E LHHEE (0.1
a-toxin fHERLDDHB) LLTHREINTVS.
Z DERRICHT OO FRELBRURTE
BigE#R IR L.

FEREDOETS T TRL OB T UhD
clostridia THIELHDTH B, TOHBEOES

H

ERTICD, SDTHDROMEERETIL>k. BB
FE#EE NO. 3 T2, E4DRTFEREEL LS~
7o. TNO DEERE Zeissler ERICD S X, £AD
59D an=—%LD 9T DD substrains £HE
MU, ZEORFEERELEHELCN (R2), LD
substrains DFA LT BEHRORTFEREEIC HOdD
POBRALL TN Z Z LoskD7z, DLEDORSE D &
HEZ oS LICEOTEEHRELONZ C EnHD
1.

—an=-2Ric k5 Beo EREED B

ﬁ__

INETE L OWREIEEFRE S 2Dz d

#2 PB6K [E#:L PB6K-No. 3 DIIFERES

@k g

PB6K JE % 1.7 x 107 0
substrain 1| 3.3 x 107 0
NOs. 2] 4.9 x 107 0
3| 1.1 x 107 0

4| 2.3 x 107 0

5| 0.8 x 107 0

6| 1.3 x 107 0

71 2.3 x 107 0

8| 3.3 x 107 0

91 2.2 x 107 0
PB6K-No. 3| 2.2 x 107 8 x 100
substrain 1| 5.4 X 107 2 x 100
NOs. 2| 0.8 x 107 8 X 10°
3| 2.2 x 107 2.2 x 10t

4| 3.5 x 107 2 X 100

5| 1.7 x 107 3.3 x 10t

6| 1.1 x 107 0

7| 3.5 x 107 0

81 2.4 x 107 1.7 x 101

9| 1.7 x 107 0

#1 PB6K Fik&E € OMMMROEERELR L JOFRRER

toxins [
woB : K 0 v | maiion | LEROE
(“"‘0"“}4%) (ID.)* @D)* | (D)* | E¥/m (gﬁg?@/ ml

PB6K [Ei 9 8 1024 50 ' 2.4% 108 0
PB6K-No.3 | 0.2-0.8 8 256 5 3.5x 108 4.9 101

# 1.D. Indicating dosis BN® & D HFICDWTIE Nishida et al.: Japan J. Microbiol.
6: 33 (1962) ZH.
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an=—BREFILOTHAD, hidao=-FERC
KOTHRER, BEFRORESRERZI hAECH
KON TTE R & DBIFRERIT L &EL . L
L EREZ TTDTNE S>BITRAD cooked meat
broth {75 OIEHIEEIC L B ERELETDOESD
DT EDBHERINBICEDIDT, £ 24EMERED
FRBRETEED S 0.2ml §OE—EEHS04IC S X
TERFEOERS 320G L O, R3IKR3m
BN EEE 7.291Cb D405 9 a-toxin HIZHBW
TEHRGHH — 7TER U (3 RKOHHBEEEPR
DI HATADEERE) .
%3 PB6K OR—EEEKER—2 v I
D a-toxin EEAREHATRATER LUK
BA4OD a-toxin fHDOIE S DX

| d-toxinfi/ml EROENERT

HABREH
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# 4 (a) PB6K O 51 substrains* O
d-toxinogenicity OIF 5D

(3 1 EDEE)
a-toxin fi/ml ;ﬁg@ BHAERY
4 21
5 8
6 13
7 9

%51 substrains i3 Zeissler SEAREEH
Eoao=-51kDELENI:.

# 4 (b) PB6K @D 52 substrains* O
a-toxinogenicity DX 50X
(%8 2 @ DEER)

LiROBEERYT
PRI

a-toxin fE/ml

1
1
18
16
12
4

N U e W

*52 D substrains {3 Zeissler Jeigis
HWEDaw=~52L DRI,

CHICH LT Zeissler EDOS1ED co=—-%LD
FENL 3117510 substrains IOV CEHEREROER
BikETsE, ZTOERSHY - TI13FE 4 (a) Ol
(D, ROERSHH -7 TRIEL, TOE~ FE
(Fafrit) %#FHORED ek O N -7 &
ot COEBREHEELDRELTES (D) DK
BEZ I, ao=—-BRETEEEROV VKD
T2l —vavBBOEWIHEROEEELHIET S
ZkEis o, ThbDHEEIT cooked meat broth
DR T BIEEE 1 ROMNICHEED B ELH outgrowth
T5HT EERERLUL.

W_EOSEEED M S a-toxin % 2, 3, 4, 5, 6,
7 EEIZB6HIOVTAART 22BN THEERE
T5&FES5 (a) DT, SBSAHTEICED NO. 24
EENPUID 5k EDRFICIZ 1 %L TOBBRERTHER
DEERL. ULk LD 55DMICII20%D kR
TOEROERU» D/, FE, BELLONSL3a-
toxin % ;KL 7 NO. 40 & 7 e-toxin EERLTC
NO. 48 $EMMEL, L UTHEHBRECLI DL
Bbniz. —F cooked meat broth DI TR L
ICEMEHD outgrowth 35 LB ohikeds, EE,
2 a-toxin % RL 7z 2@ NO. 24 #Rid kA& Fic

%5 (a) PB6K @ substrains D
d-toxinogenicity

sub-  |SEERED| cooked meat broth
strains | ¢-toxin | Ak, Bl ﬁ%ﬂt
NOs. |f/ml | a~toxin f&/ml

24 2 2, 4, 4, 4 *

40 3 7, 8, 6, 7

2 4 8, 7, 6, 6

52 5 7, 7, 7, 6

5 6 7, 8 5, 8

48 7 5 6, 7, 6

# & substrain T D& 4 KDFEHICH X
72D d-toxin &

#5(b) EHER L 72D No. 24, No. 48
D% 20 substrains (3 v=-XY
o) OBEREMO LR

L DERIR
B ¥k | a-toxin ff/ml | fEZEIRT sub-
strain 3
PB6K 4 5
No. 24 5 15
PB6K 7 10
No. 48 8 10




) H

#£6 BEEICEDBE{LSN PBEK BOD o-toxinogenicity & THEE

HE B/A
\ 17/VI 3/VI 16/VI 19/VI 2/ 4/vi 6/VI
B .
A 4 (+)] 4 (=) ] 5 (=) 4 (=) 8 (—)
B 2 (B 4 (=) 3 (H)| 4 (=) 5 (=) 6 ()] 8 (4
D 4 (F)| 4 (=] 5 (=) 5 (—) 8 (+)
E 4 (+)| 5 ()| 4 (+) 5 (=)| 6 (=)| 8 (=)
F 3 (=) 4 3 ()| 3 (=] 5 (=] 5 (=)
G 2 (=) 3 ()| 2 H)|1 (=) 3 () 3 (+)
i) 4 3 ()| 3 (=)| 5 (=)
K
L 2 (=) 4 (B)]| 5 (=) 5 5 (=)| 5 ()
No. 3 0.1 (+) 0.1 (+)]0.1(+)]0.1(+)[0.1(+)[0.1(4)]0.1(+)

(4+): 80°C 104 iciEitd b (—): 80°C 104 icevik7s L & a-toxin {H/ml

#7(a) KEEEHMRICX S a-toxinognicity DZE1L

B i3 PB6K-No. 3 WF1603
\i%t)@cooked meat| Pope il | Nagler %¢ |cooked meat| Pope 3%l | Nagler %
kg broth pH7.4| pH 6.0 i pH 7.0 broth pH7.4 pH 6.0 | #i pH 7.0

0.4 * 0.4 0.4 0.4 0.4 0.4
0.4 0.4 0.4 0.2 0.2 0.4
5 0.4 0.4 0.8 0.2 0.4 0.4
0.4 0.2 0.6 0.2 0.4 . 0.2
0.4 0.8 0.4 0.2 0.4 0.4
0.4 0.4 0.6 0.1 0.2 0.4
0.4 0.6 0.4 0.2 0.4 0.4
0.4 0.6 0.2 0.2 0.4 0.6
10 0.4 0.4 0.2 0.4 0.4 0.6
0.4 0.6 0.4 0.4 0.2 0.4
0.4 0.6 0.4 0.4 0.2 0.4
0.6 0.4 0.4 0.4 0.2 0.4
0.2 0.8 0.2 0.2 0.4 0.8
0.2 0.6 0.2 0.6 0.6 0.8
20 0.2 1.0 0.4 0.2 0.4 1.0
0.2 1.0 0.4 0.6 0.4 0.8
0.2 0.6 0.2 0.4 0.6 0.8
0.2 0.8 0.4 0.6 0.8 0.8
1.0 0.6 0.2 0.1 0.2 0.6
0.1 0.8 0.2 0.2 0.4 0.4
30 0.1 0.8 0.2 0.1 0.4 0.4
0.1 0.6 0.2 0.1 0.6 0.6
0.2 0.6 0.2 0.1 0.4 0.6
0.2 0.6 0.2 0.2 0.4 0.6

* AT 6 RDIEHICT S 2 728D a-toxin H, FE{EDOHFEREMIT PB6K No. 3: 0.8, 0.8,
1.0, 1.0 0.8, 0.8 WF1603: 0.6, 0.6, 0.8, 0.8, 0.6, 0.6
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F7(b) HEEHBNEETRREOE/

PB6K-No. 3 WF 1603

BT D EE* - 1.1x10! 4.9%108

DRFTERKRE 9.2x 107 4.5x10°
TSN cooked meat| Pope ¥:Hi | Nagler %% |cooked meat| Pope ¥Ziti | Nagler #%
MECHE W th pH 74| pH 6.0 | 4 pH 7.0 [broth pH7.4 pH 6.0 | # pH 7.0
B0REAED *| 2.8x104 | 7.9x101 | 4.9x10° | 7.9x10® | 1.7x10* | 3.3x10!
eFERkes 7.9x106 4.1x10° 2.1x106 2.3%x106 4.5x10° 1.3%x107

80°C 104 fnZ4tk DA B3/ ml

IFNERT D A %L /ml

4 a-toxin B2 L LTRIICED, By 2
& 6 a-toxin EETRTHD~NEE{LLK., £S5 (b)
i€ NO. 24 @ 20 substrains & NO. 48 @D 20 sub-
strains (T m=—-X0 £HZH 20 substrains %L
5 ATE) ITOVTHRELEEERLZ. BB, NO.
24 & NO. 48 ORicikeBEzE B> > HEREMR
ERUA. LkdsoTZhs0ERPD, EHOaD
=—5RIE S & LT BBREE Zeissler BITI B A
TH2TCH s OBREERIETET, &UALR
LTWE, COERHTREELTERRIEICEDS S
BEDD T LEARTRTH S L.

— R FIC LD BRI ROBRRERT

Tt ——

BHEREPIRBICKSRET 5 &, BRITEENE
TLTH3Z & RELBBTIHTHDY, FHLD
PB6K % ¥AED/NARERE D cooked meat broth [T
EL7cb 0% 2008 ERELULE, Thb O
FWELINTVEC LDk, LhdichdDl
B2 Zz0%, BTHE LL~E & RPICHEILLE
(%£6). DR, HE#EITH7DT cooked meat broth
EREhcosTH S, HRIKCHH#ED NO. 3
2 BT EM: & OBIERA U S~keds (80°C 104%
i), ko BREMEE OMIC M DRFRD R
HEEholk.

Plbid o o=-RRicL>TE 5t 2~9 a-toxin
B R s DEFERBE S D PB6K @ substrains
ORICIKER, BELTHED 2052 FREEE
Lokt REALAGBHL ¢ &, RAECER, Chdo
substrains ORI AFERED LTS Z2 ROl
HLERRAETH A EERL. ULLES, I
BTXDTA e NO. 3 RIZEEL THEO L THRK
Shie (BTFERECLTHEEZSD).
eI & 2 BHOEN—

PB6K-NO. 3 ORK HHEEZE,LCDZ LTSS
@ (0.8 a-toxin ff) % cooked meat broth, Pope

Wb H 9, Nagler REHIO kL7, T DK, [
BBk WF 1603 % & R—ISHUC RIFR IS Stk Tk
RU7. %27 (a) 54K, 104k, 204, 30KBicHEiE:
L. (ChSOBREAEMOn v MRE—T
MODTEHEENCE DT, WSHEELST 5
L#ZZ 5N 5). cooked meat broth T248RiikIE
DT L, ZOBERIELH, <O, JRTFIBK
iRk L/, [ELURTREREIZ Pope 5Tk
R aL @Bl #0HEREEIZERL D
fo. C OEMIZREEHICSEE L 7 WF 1603 #RIC DT
HHTREDR (ET7(b)).

£ ®

Clostridia @ £ species T BRFBHEI &> T
toxigenesis WM EHFIN TS L3R4 DFEE
ick>T, cE T Cl welchii®, CL tetani 1D, CL
novyil®, Cl sordellii 1 T 7070 RSN Tk
7z. L L, Fhld ClL welchii #%FH#E PB6K % AL
T 2 a-toxin {E» S 9 a-toxin HE TOEREEE
KT HDIDONT, TOMEAEEEENETITERRN
(BFRRE)ICLENTE, RiczoBRERHLA
o, chi—oicid PB6K BOHRiCTRHEED
BOTHD, 2~9 a-toxin HDSDIE, FeDiE
FEMTIE 90°C 107 OIIBIC E AR TN T &iT &
32ERbLNG. FHE? BRUOEERNT, Z0EXR
BME & TR 2 ET U, MosrREHT T3 100
°C 105 OTHEVERIEL S OB TN THEETH 5
b7z At 90°C 10480 80°C 1042 AV S i
WZ EERL. B PB6K i 80°C 104 Dhn#sk
BAERNDR, 1ktrEZ R ERomAaoiic, F—
@D substrains THIIZHEHE—THD, COR
ETRELZ2hESEBIIDOTH D, THBRT
BThB Mok, LhLEk—ETRINGD
substrains O TR} BFBRIED ZOENT &,
HEXREHO L THEBICIERTEE BT EE



—HLTVBESICHRL.
IFBREE ORI T NZ R RBLLTS, cow
BFAFTUHETIRROC &iE, AORicsiT 251
DEALERI I H OB, SWETH 5. Tk
L ORT BRI LY, BEEShbY I kD
NBCEBBEEDEEIONG.

i E

Cl. welchii ®5#H#k PB6K @ substrains OH1 T
INBTHECKEEZ 5 85&, FHEM (1 ¢-toxin ELT)
MR oM., COBIZRTFERRBIOEERED LT
B emEIcRBlEhi., chicRLTao=—8iR
ROEEMREICLY Z 5Nk 2~9 d-toxin [HDEE
ROTNSRTFRRERCELZFEEDO LTRELES
bl bk,

R DI Y D KIATIR Y i SiEE » SRR 1o 1 B TS
Mg R ogrRLET.
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Abstract
Correlation between toxigenicity and sporulating potency was analysed among substrains

of Cl. welchii PB6K, strongly toxigenic strain.

The results obtained were as follows;

1. A substrain with distinctly higher sporulating potency was obtained by heating the
parent strain. The heat-resistant substrain was distinctly less toxigenic than the parent
strain. The attenuated toxicity have remained stable for about a year.

2. The attenuated substrians obtained from colony-fishing or after a long storage of the
parent strain were not different from the parent strain in toxigenicity and sporulatng potency,
when they were examined after several processes of subculture.



