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PIsE, Oagiey, C. L.(1943), Oaxiey C. L. et al

(1953), Brooxs, M.E. et al. (1957, ZDiD% <
OWIRFI X > THEREOMLE COSEBHS TS
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OHAEICETIZRIET, Lpd chiE BREBREZRI
EXfE Sk AR B TR EN D REHDS.

Cl welchii = ADEALIREERE ICahE L OBERIL,
ZEISSLER, J. et al. (1949) K ¥ Hosss, B. C. et al.
(1953) & LB |ELE, &0 ~MRoOEEEES
ICE - T b, ERYHEO AYEHERPHERITIC LS
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SEEHO MBFHSEY 7 » — VMl X B 21U
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B3, VTN ZOUREMD B3  LAFRE Uiz,
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it B BUR D A HRIE U2 88, 41l HENDERSON,
D. W. (1940) iz & » CHICEEMICKREZSME S h,
LEEOBEMBRE SN/ IZ, CL welchii type A @
somatic antigen( OB 3 HEHETHMICHE Ligy
B, type B R T type C 0 OHRIZ B REY T, type
Dopzhni@ 1BIcK I N3 %S Micl, »
=, type B JxUtype Dici3 100°C/3053 0 n #4T 4%
BEEMAR S BEMHUR (LWIRE L) »EEL,
PR NTFZ e BRELESFTHERESE C L2 %A
L, &7, COLHRIE type A BT type Ciciafz
TELI &% U7z, Hosss, B. C.et al. (1953) {3
BRERREE UTSHOMm S ClL welhi type A
%41k L, Henperson, D. W. (1940) @ iEic#ED,
ZQMEFNSEERA TN 375E, 250
COHHDMEDEREE Iz, bhibinid, 19604F 7
A, 122 ERIBEMRCZDERRIC 30940 EM AR
BEYIDREICES U BORE, 1961), Bl&EHNT
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Hobbs' type 03542, HBEREFOBE, s



2 =/ K B A

4gic Cl. welchit Hobbs’ type 2 i Utype 6 TdH 3 &
EETER LI, TR, SERRICHEEELRY, ©
NPRRIERIC K > TRDN S DT RS N,
F 7z, 1960433 U/c Hobbs O S4Bk
%, 1962) B LT, Hobbs TR & JEifit#ikod type
AR LI BHE R T S BOMRPIESIS N B0 L,
15 < Gl welchiz type A 2ROPURST RO LB
DEDSNI, TS ICEOMRGIIEE LTHET CL
welchii Hobbs” type 11H(H) KU type A 24Fkic>
WTRIR ERREfTIR D c & & L, F, ARERRK
U AN e L3 & 2 U e Gl welchii

Hobbs' type DI FIIEINICEET 2 MALHEY .

X B W

HEXE : Central Public Health
(London) @ Homes # 5 5 19584 1) LR A b
RO LREELICET SN, 1990 ESKBTHE5 %
Z, 198ELIRIFRINFM 7 4 =~ (pH7.8) (LB
EHET) TRAEEAENRTHES  Cl welchii Hobbs’
type 1~11K ¥ type AD12kk&, 19614F Hobbs it
B o BAE %21, cooked meat medium (CM &
%97 TRAREERY TRE LR 128, 4
kT BT, EEE, §HE LBk, #FECMER
95, B MEE R OB N O i
THARUENED L35 5 0 45kRE S BEl L,
B o R BT AR 7 4 3 Y U cooked
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M T BED 4T EGERE A Todd B Mk IR
DI EELebDESHEA LR,
Todd ZEjkkssho fii% : Beef extract 10.0 ()
Heart infusion (Z¢pf) 7.5

Laboratory

NaCl 2.0
NaHCO; 2.0
Na,HPO, - 12H,0 0.8
Polypepton 10.0
Yeast extract 3.5
Glucose 2.0
Agar 20.0

distilled water 1000ml

PIEZ15R v P15 SERE Lo e & L,

FrBcEBO Y ICX 5 Tl3 Svee, H. M. and
McCov, E. 3y (1944) KT Todd ZEyd M BRik
FE 0.5%DEGIEMUIcb0%ER L.

Svec, H. M. and McCoy, E. #lioD Kipk

Casein hydrolysate (acid) 35ml
Ovalbumin hydrolysate (acid) 15ml
202 yeast extract solution 100ml
Sodium lactate Sml
K,HPO, 5g
(NH,):S0, 2g
Sodium thioglycollate g
Tryptophane 10mg
Glucose 2.5¢
Agar 20.0g
distilled water 1000ml
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(1) Hv=Y) VEEKCENREO gEEREIC A E
WEEHIEOSD Gitypel, 2, 3, 4, 6, 8,

10, 11, RUAMBEEMAGT 3 X5EOLBE R CME,
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MABED ENBRFIET T 26D G type 7 ffE

& type7 CMERUHL type9 MiFE type 9 LBE
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Fers Todd ZEi-E i L THIRERR S, b
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BMERESE» SR LD EERIEL, o, Tk
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BT SR RES T, EREE LD REELS
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Clostridium welchii (Hobbs’ type) D HLEAST OB 5

BF =Y VIRHIC 25600 5D &N BEERMT H o7
A3, INEGHO BEMBZEICETL, 100 #8%2R0Ek
B E, Mo LBEI v <Y YABEROINEE
EHBMET H-7c. (3) typed HLIMFITK S % CMER
v ) VEREO BT, INEIC X - TSRS
160045 & R U723, LBRROD ZH0UT 800 fi50» 5 4004%
LTI O £k Lz, (4) type 7 U typed i
MFFHIET 2 [F20 LB HEROCMED v~y ¥
SERTxt LTiE, 128004592 1600 (50D &l 5 51
ZH LT 2D, €O MABEICT T2 2 i FEVicE
I Ry ot

HBHD CM Bz RO TR Ucfilg & S WLBE
BOCM B & O KB RRIZ, 53 FRCRING &£
51T, B type 3 MFICH LT typed B, 1 type7

W2 NFE NI XEEE DD 511, BiEIRFrv =) V3
RO FEMME & DT 20 B e B % Jn 1 h
Stehl, BBRENENZTONET 2 HEEMET S
<Y VIBFEE T A Rbs ¢ LR L.

Table 3. Cross agglutination reactions of

Cl. welchit Hobbs' type and type A tested.

antiserum
R R R
o antigen
"3 |4 | 7 ( 9 \ 9 “ 7
. 77400 100 12800 400 1600 \~ 200
(400) | (100) | (100) | (@) | (@ (©

Remarks : The cross agglutination reaction was
demonstrated between type 3 and
4 or type 7 and 9.

Brackets : See the table I

Type 7 ®LBEIZ, Todd ZE LA HE_EIC9 %0 /RIE
ETARBWLEREE L, ENETEWL/NMER & & E
L, HHOCMBIIKEELDOHER DI-OT, HEEI
WCEDHEERE LR U, ZORBEEE L0730
B4 RITTRENS . LB BRICET 2 XD EEXIE
R ) YHEKFMNMES b RO LB g
TIC 64005 TI 1600 AR L, D, MU X -TK
EEOPEREEEDLICE T LIz AT, BAEZD
BEEMNC BT 2D I - 725, P CM BiafsimiEic

KI5 BRI, MEEE S F= ) YIEETIZ3200
EIELMEER Licicb b5 d, MAEOEE&
100457528 200f5 D EOEER Lz, Ei, CMBOK
EWI LB EAEMmEFIC kv ) YEEE 40045, I
BEH1005%7R U, MBI HLCMB S I 72 5 12800

&, %E 100 &0 Shd e & 2 2007 gk ik
DIXT Y 6.

Table 4. Issue. of the agglutination
reaction with the homologous antiserum

against Cl. welchii Hobbs' type 7.

\\\fltlserumjr type 7 type 7
antigen \\\\( of LB of CM
| non- |
| heated 6400 3200
’71 [ —_—
type | heated | 3200 100
| non-
of LB heated | 1600 1600
" heated | 1600 200
\ ‘
non- |
type 7 M‘ 400 128027 B
of CM| J heated | 100 100
Remarks : See the table 1. and 2.

F1L,H2, 03 RUOH 4 RO RIEE T UIRD
EHCiE B, (1) g3 Uz Hobbs MEEOLBEKT
CM RO, S~ VEREKCHMAEE b 208
BEMEICTAA EET A DY, PN AR T O
HEBT 50, RORSHEHRNFEHELTHEL
KDETHZHD (typel LBEE, type 2, 3, 4,
8, 10, 1IKUADZMLBEELCME, types LB
TR, (2) INEAGT X - TEMIBWEEEDET 25D,
KREOSBMHERT24E L, WEvEo zniEHc
B LT 250D (typel CMEE, type7 CMEE, type
9 OLBERERTCMER, (8) e & - THEHENES |
BU, M X >ThoN 2 BEENHNTE2HT 2 &
ERIND S D(types CMERDD FHICKBIE N, Z
7z, TERE N BIMEO N A S B, (1) 3T type
1 K& type 7 CM BSBEMEL O ICHL type9 LB B
RUCMBEI AR T, HEIEE LB R UCM e
Mg Fv =Y YEEES FENEEIC T 2 HRED
BHERMAF T2, (2) Lo type 1% U typeT
CMEFSRIZEMELIZh type 9 LB B & U CMpg#IE
MiFE R =Y v AFEEE KR Z100°C /3040
BT 2 ik - TERDONBFHESBMRFICH T2



EREZBICEATNSZ
AL BN T-0 PR & B
R 1175 - e,
SRAERERFORBEBRBLICER 1, 2
BUH 4 ROpG» S typeT LBE K CCME & [
’é’éﬁ’mﬂ?ﬂ*ﬁﬂ?u& 12 Z DR BRI R v =) VEEE
& F DA & O g EEE D T IR 28T HsiR
B EMNFDT, JET RO ZE 2 D ERT LD
2T, LBE4 CMEMc, CMpg4aLBEH#ic
ENENBRL, 0 E20ROBARE L TRk,
WA > T, D FRV =Y VIRSREEIMEEER L,
FIG T B A0 K C\ﬁ[mﬁl‘(ﬁ&@(%zk SO 3 X GsE
A&7 08, 4 RIGRENIEL AT H-
<, 107@20&@@&1 LTI L B BERE
PR K F- 02 E & 5 © 2l lskish - /.
SRERAERTEEATALTIRS -
(1) ALY URERENEEROZEER : Type 7
B e CM B0 RV =) VEBERENGEZ 22N
O Fv= Y VIR Z O IR T B Ut B il v
VRS B T AR O T B PR R O B M & T
O HERAH &M TR ROERETTIE -2, R
W ZDREEMREN B, typeT LBLRD Fiv=l
VIS FENTEIE H RO RO CM EicEh £
6400 (5 RS 400D BEYE oMl 2 LT 7223, AP
W4 type7 LBREOCMBE O Rv= Y v IRSEET
ZNENERNC UL R ICBIN T 5 &, %O R
thizjd g LBE V=Y YARREICK LTA00R,
CM A=Y YIEEICK U T RIFFRIB D 84 7% Fre
TEOTHZE 100450 BHE Rl ke L, EilE% LBLg
shoLe ) VAFEETT B U2 IR AT AR I 05 CM
B LT b R SR 4 RO IR » 72
%72, type7 CM BHOD /v = )V FEEE 5038 M1V % i)
CRBLBERT CM o V= | v n#SLE T 451
AR AL LG, O Bpmigi: LBE RV
< U VAR 200y 4004, CMB R v~ Y VIEEIC
160045 T Z 6400450 6 O B R 23 AE L, [RIiED
CME R v < ) YT & 2 BBl i B R P LB
Wl E o BRI A B SNRT &R Lz, B
FomE» S type 7 LBE KT CMBEO Hv =) V3L
BT NG WAEREZE U, ThsiiEicihnT
BABTH-T, BEFICNNTRDETHS C &0
L% . HoMET A PLmiEHIcd 24 &7 LT
ENE RO T 5 R R NE g, TRLBEAUCM
WO L EPESR, WOZ 2D HIE T B PLMIEICDNT
134 O BIRAVR &, H S IR RIEURIAF I

EBTFHINADT, U
R U TE

Table 5.

illustrating the presence of thermolabile

Agglutinin absorption test

components of CL welchii Hobbs' type 7.

| antiserum against

ahsorbed .
ith antigen type 7 type 7
™ | of LB | of CM
non- | |
type 7 type 7| heated | 403 400 -
. of LB| heated | 0 0
heated .
non-
g ¥ 7 heated 1 100 | 3200 H
of CM| heated 0 ‘ 0
\ N )
| non- ‘
type 7 400 400
type 7 |0 | heated | |
of LB| heated 0 ‘ 0
heated
non-
o car PP 7 meatea | UG 40
of CM| heated 0 0
tyDe 7 honted 400 200
type 7 R -
heated of [of LB| heated 0 0
LB and non- B
o PP heated |0 1000
of CM| heated 0 0
tome = o Jtype 7| mon- “\
D fen o oL LB) heated | 0
. type 7| non-
LB of CM| heated 50(£)
type 7| non- -
type 7 not 0
hoated of [0f LB| heated | 7
CM  |type 7| non- 0
of CM| heated

Remarks : The signs LB and CM in the type
7 mean the strains of Cl. welchit
Hobbs’ type 7 subculturedi n liver-
liver broth medium or cooked meat
medium. In the line of antigen,
“heated” means that the antigen
suspended in the 0.5% formalin
saline solution was boiled at 100°C
for 30 minutes. The sign (+)

means the agglutinin titer of anti-
serum observed by agglutinoscope.
Antiserum was prepared from im-
mune serum against washed cells
of type 7 suspended in the 0.5%

formalin saline solution.

100°C/30 43 [Ho e & - TG E FRICBREUGTTE
FHMRTE e potbiic. L LZHs, 24
FTOFBICHER U se B RO EEEL, 20
HEIC X B FNODIERICIZTNT 0.5 %hv=Y v
T/l Lic © &uiﬁa:%,‘i@ BEBNHS

EZoh, it ’)C/f\J\‘ Ly BRI T 1 /J:

T XD
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Table 6. Agglutination test for the heat lability of the antigen of Cl welchii Hobbs’ type 1, 7 and 9.

x\\\ serum antiserum against C/. welchii Hobbs’ type
\ T 1 | 7 | 9
antigen antigen of Cl. welchii Hobbs’ type
heated at 1 ’ 7 ' 9
antigen suspended in
saline | g0y | saline | 00, | saline | tommain
non-heated 25600 25600 12800 12800 | 1600 1600
- 74O°C 30min. o 800 800 6400 6400 1600 1600
VV‘SOOC 30min. 200 200 6400 6400 1600 1600
60°C 30min. 200 200 6400 6400 800 800
70°C 30min. 200 200 3200 3200 800 800
o 780°C 30min. o 200 200 16007 1600 800 800
90°C 30min, - < 200 200“ 800 400 400 400
100°C  30min. 200 200 - 400 100 200 200
120°C  30min. 200 200 400 100 B 200 200
7lkZO°C 90mi;;. ) 200 200 400 100 200 200
Remarks : In the line of antigen, the sign saline or 0.57% formalin means the physioloéical saline

solution and 0.5% formalin saline solution respectively.

Each antiserum of Cl. welchit

Hobbs™ type 1, 7 and 9 was obtained from rabbits immunized against live bacterial vaccine

respectively.

SREBPUBTER EA v =) vilind o D A3k sh i
[ESANZY A4 AN

(2) HBEREmMELROCES  FIHOLSERMS
R R BEROERICE L TR =Y YO 8%
M4 2 BEDIH - 12D T, PUIND R T
IC LB HAGBHEMBFBELHEAL, e LR0RD,
BHEFU 3 A RUKIFR IR AV, T2 Fi
RENI&H I type 7 CMBE & RO BIRE W
type 1 CM PR type 9 CMEg% & fFRT A & &
Ui,

SR, 3 RO TR SN B SRR KT AdEDL
PESEBRE A KUK IFBIIR B 0.5 %hov =Y YAz
FRA KRR BRI IC DO T A EES 04 e 3 ik
THRM Uic. KIS 6 IR &b ki, typel
CME&I: 40°C/30 Syl in# T aigic, type 7 RU
type 9 134412 90°CTHE 100°C/30 Ao T 20

WEEEICERETE B0, »2ET LBEm
120°C/ 904 3D TiEIC & - Td Bl & RD IS o705,
type 7 CMBD 90°CJ47E100°C/304 oD 3 40 &
FREEOMED T I DO ERBED LN &
HICEBE Nz, COFERT tppeT CM HIZHTH
ST thermolabile antigen D Zmhkiv <) v
TN O AT & - CEERIIEER S Hmv= ) v 5H
PEFUE  formolin-thermolabile component X & R4~
NEFFEBI AR LTONB T EERTEDENZ .
B BMERIR O 2103 AR TE SR I % U AT IR
RUTEAETAEERICL > T—BRERAINEDT,
il typel, 7K 9 CME® 100°C/305 M nZESIC
X 2T B Mg bSO BBGRBR A T18 - 7. Bk
BT RIOREN S XS i, SBBUNED EWHUHIC
59 A BERMIT, type 1 KU typeT TlRENEh
6400F%, type9 T2 800 fE AR L, #ik3EHD L
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Table 7. Absorption test illustrating the presence of heat labile antigen of Cl. welchii
Hobbs’ type 1, 7 and 9.
N antiserum against C/. welchii Hobbs' type
antiserum 1 I 7 | 9
bsandfh)n | absorbed absorbed absorbed
absor . ¢ k
\\\\ P untreated w1t1]13;10?cated untreated Wlﬂéa}éiated untreated Wlﬁi);cia‘ted
antigen \‘ of type 1 | of type 7 of type 9
live ‘ 25600 6400 0 o | 0 0
type 1
heated | 100 0 0 o | 0 0
live ‘ 0 l 0 | 12800 ‘ 6400 ‘ 200 200
type 7 -
heated | 0 l o | 400 o | 0 0
live ‘ 0 ‘ 0 ’ 400 | 400 ‘ 1600 800
type 9 | i
heated ﬂ 0 } o | 0 ‘ 0 ] 200 0
Remarks : In the line of antigen, the sign live or heated means the antigen of living bacteria or

that boiled for 30 minutes at 100°C.

SVEDTE H3100°C/ 3043 M ANZIT & - THEER B AEE
BT B & S RIS R )
AEBOBERIBHETLCEE N -1z, Tk, RAE
WRENA LD T, type7 KUtype 9 Hlicid 4004575
FE00ED BERTIGBA SN DT, AREFERIC BT
3 L5, BEOMARET R LTE. type 7 KU
type 9 O WL M7EIC DO TH AdEEERA KX
(heterogenouslylz) #4112 DB TR Z R
Az,

#5 8 F13 type7 JtF type 9 D28 B BIMFIC
DTS » T EERURD ST B2 43, typeT OF

Table 8.

BRIl type 9

HETIRR

LTHEBHED

AN 160045 &0 D OB 553 DRE LT 0 5 28,
type 9 O FIRIMARICIE type 7 (BT ZDEES
BER UL SN T EP ARICK T 2 8 ERTmEL

Ty

W -to. WEITHIL type7 CMES

type 9 CME§ &

[ES

OGBS BEPUR IS O Z 0 EE O B RIETIR % &
BHELTOWECEAFTTEDENL .

TREREOMEK : typel,

7RO 9 CMBED AR

B RIFIEE I A 100°C/ 60 sk LT dkie Lok
[RRICERE U e b O A & LTERR L 2= huin s
i, BIRICRENALED T, KRESHIET 2 /LW

Cross absorption test with the factor antiserum against heat-labile antigen

of Gl. welchii Hobbs’ type 7 and 9.

\\\\ antiserum and { antiserum against heat labile antigen of
L - B
“~._  absorption type 7 “ type 9
™~ absorbed with absorbed with
ntigen I untreated living culture of untreated living culture of
a \\ type 9 type 7
live | 6400 1600 200 0
type 7
heated ‘ 0 1 0 0 0
live ‘ 400 | o | 800 | 0
type 9 L _
heated 1 0 1 0 ' 0 } 0
Remarks : Factor antiserum against heat-labile antigen was prepared by the method of absorption

with homologous heated bacteria from immune rabbit serum against living bacterial vaccine.
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BB T 2 BERMIELS T, o, X
TGS DI - 72, #E - TR MG I i 2k
Fizd 3 2R 3 HOMEDBERDAEZEATOS
O EEZT X, Type9 A%, typel KUF type
7Ok AR KRFREE, Fonii k-
TEPICHEERMBET L, SAMREOEA LR
BORKBFDH SN 2.

EERUNAEOEBBENBRE | AL EmATK
O BRI (PH.T.2) K2 D 100°C/30
SINEEEA o v FA vRE LICEE U ED R R Y
)& T4z 7 @ — & shadowing A U/ BHC DNT,
ENENETHSE T ICETEREOBEP R K
2O L GAREE U ds, R U IHED ]
(A < DI, - 1. '

RREBCLIHEEROEBORS 2 RICR
ShickH i, typeb CME(E 100°C/304 fifnEic &
S THOER S 1600 f5 & BHEMDE L EFRSED S
i, FEIAEO BEEES TR SO T, typed,

8, 9KUIICMEA#R L, Zeissler B, 5 %E
RN Zeissler i3 Todd ZEihkiih, 10%4-MiE/m

Todd Zg k3, Svec, HM. and McCoy, E. i (3%
PO ICRIRBRERL, 274 FRUER
BEBTEMREBIC ZOERERERE L), 0T
NHENERDIE» 72,

BEAZEBERUEMSCL welchii (Hobbs’ type)
O - BRRETEHOEREER TR AL
%, BSRERHTEAE I RN TS8R R UMD 1
128HIC DN THEID 7 4 3 v IRIK A 100°C/15 4311

Table 9 - Agglutination reactions for somatic thermostable antigen of Cl. welchii Hobbs’ type 1, 7 and 9
\ antiserum and antiserum against heated antigen of
T~ absorption type 1 type 7 type 9
.\ absorbed | absorbed [ absorbed
antigen with ‘ with | with
\ untreated | heated |untreated | heated |untreated | heated
‘ bact: bact. bact.
~ | of type 1 of type 7 of type 9
1 non-heated 1600 0 | 0 0
saline | - e e e
| | heated 1600 0 | 0 0
type 1 - — —
ype non-heated | 1600 o | 0 0
10, 59 formalin} |
: heated 800 0 l 0 0
non-heated 0 \ 800 0 0
sal ine — | —
& | : heated 0 800 0 0
| .
type 7 g .
P '§ 1 non-heated 0 - 800 0 0
g, 0.5% formalin
z heated 0 100 0 0
. n S S
non-heated ‘ 0 0 800 0
saline
‘ ' heated \ : 0 0 800 0
tvie Ol - . S
F non-heated | 0 0 800 0
' 0.594 formalin/————————=- *
e . hea@gd \ 0 0 800 0
Remarks : Antiserum was prepared by immuning rabbits against the antigen of Cl. welchii Hobbs

type 1, 7 and 9 bbiled for 60 minutes at 100°C.

In the line of antigen, the sign

saline or 0, 5% formalin mmeans the suspended bacteria in the physiological saline solution

and 0, 5% formalin saline solution.
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InEd 5 T —EOMEEE S8 L, AEE
RE O Nagler i Fic B 5 aERFMRBRK O~
U R A& T % BRPTRET CL welchii & FEH
Kred Dix, FEMISTHR(T8.1%), H3E84EE (65. 1%,
AEFATIEE (75.6%) TdH -7z, ThOHDHHMEFRicD

Table 10 Isolation of Cl. welchii from feces

of healthy persons and soils

~~__  Samples
T feces soils total
strains T
Cl. welchii 387/495 84/128 | 471/623
isolated (78, 1%)‘(65_ 1%)‘ (75.6%)
identified strains as Cl. welchii Hobbs type
\ Iy
‘ 13/471
type 1 12 1 | (2.7%)
1/471
type 2 1 0 ( (0.29)
12/471
type 3 R B R T
7/471
type 6 5 2 / (1.49)
2/471
type 9 1 1 (0.4%%)
6,/471
type 10 5 1 / (1.29)
34/387 | 7/84 141,471
otal (8.8%) (8.3%)  (3.7%)
. o 7/471
unidentified 6 1 ‘ /
1.49
‘ ‘ (1.4%)
Remarks : In the line of isolated strains,

the numerator means the number
of isolated strains and the deno-
minator means the number of
samples, and in the line of typing,
the numerator means the number
of Cl. welchii Hobbs type and
unidentified strains, and the de-
nominator means the number of
isolated strains, respectively. 471
strains of Cl. welchii were isolated
from samples which were steamed
for 15 minutes at 100°C, 41 strains
of them were identified as Cl.
welchii Hobbs’ type, and 2 of 7
unidentified strains have cross
reactions with antisera of type
1, 9 and 10, one of them with
type 6 and 9, one of them with
type 4 and 9, one of them with
type 4, 9 and A, one of them
with type 9 and A, and one of
them with type 7 and A.

T, B Hobbs EMuyimE4 fvy, L3I X
2 7o LBHERIR ATV, oS 3 EREEN
I 3EHE L rckE R (3103, Hobbs' typel, 2, 3,
6, IRUIDATAIEE (8.7%) i Sh, i
typel, KU type 3DOMIUIERT H- 7z, HiCiE

Bo~&id aREERE L2001 THEADLE i
type9 KU type 10 OZEBE BN FhikihSh
te L ETHoTr.

DGO BERS  GiHEOS AR, £he
NUEZIMBOKKME TEE L, » OB A2
RO oo, BURTRICORESNT D KD, #EMHE
SHED 6 ¥k, L¥EO Zn 1B A TR A.4%) 13,
type 1, 9 RUIMIMEICRA CR BEIC B 2
25, SHERREE OLEIEA ET 55D 24, type
6 X9, type 4 K%UF 9, type 4, 9% U type
A, type7 KU type A, F 7 type 9 K U type A
OEMEMIC 2 e N RXBEEEE L&
1¥kTHo7. 2D b, type 9 KU type AICRX
B % e Nag0fki, type 9 Bl 1T 3200
fi%, INEAEET 10045, type A BLMEICITABER O g
BELbI200f50 % £iieRL, type 9 Bicimin 5
BMHESSEHE L, ho20OM BEHEIR type 9
EplShctype AL AILER AR AELT 5 <&
hHEEE R vt

z 2

S EEOREEE, EMACENICX > TES—
¥, FHzOLDIKELOBENGHE D, ERERX
T3 Zeissler ¥z OO VI L2 21
13, EEOBE, HEREOAERN, BEREoHEE
ICONWTRFRIET & ABEOTRITD. DA
B LT 196043 THhNT X 12 MBBITEBY 2 FilER
EDOWTHETBANAOENRDS., BRHD 7 FopEX
i, Zeissler i, VF ZEREFHUCRAE N, HHs
RO FEERECRIMID AFO RS SaB I UC#
R Todd-Hewitt riizdizE L, HOXITEN
BIEATIRD N N— b 4 ¥ 7 94 v EH, 8RR =
FRRUODLEBORTFZAOBATRAEL, 2 %0EA
ICHER Z A FARs & Ue.  Rosenthal JJid 7203
#HAE BT Cl tetani Jx O Cl welchii 74 19118k
ARE UTHRE L7coods, SRR K (B L,
ZOHEEOERLBTETH T, D Zeissler Hijh
LOEEAERKE 2 BERF IR 74 2 vz
cooked meat medium ([CEIE LA, BA D

Zi Ty



Clostridium welchii (Hobbs' type) DHEAHT OB 11

Win ol DT LT, A EOERIZ LS FEE L.

% 7z, Rosenthal Jj:f ) Schoetensack %50 k5T
BILFIE RV 35k, REOV RO R RE
T & B BRGSO R SA LN, TRABE#RETIE
For — &~ RS WRNOESEBRE Ty v
— U DM T B & & 3D - THEBEIREOAREH
WHo1DT, F5A474REEZFN. FOFI4
TAZRAZFROMEWEE R F v — 2 —DEK
Ay Y —UREE NS4 74 RZBELRO LS A
O BLERRAEE L. Y — D LEATic Todd z5
IO ER U 7o S & o RIS B/ IR e B A
TV Y —LAEPICET T ERTRD, EERD
A A, BEEO FERIEYETREET 508
ML, TV —LOLBEKEEODOEEHATN
AR ZBEOSREREN, BERO FEO ERA R
eE g Chic o L2 EAEE L, ZOEREHEBEKREA
NERBREOEEETILAATICCHET S, C
DB, FIATARDPELEAT EC0: HANERELE
W, HERICEINI T LEERBLUTRRENL T
FEILENE D, FI74 7420540 Uikkb -THKE
ANLUTEGHBBHRT 5 C LR, KRETRBEER

B IEAERT D CL tetani ORFAE BHBOC &
& Hotehs, CL welchii O EpHEED TNTREEF
BREEARD 2. RFCE > TEEKCLENSOCL
welchii DAYEEA A TR, BIFSEERNE O, K
2 (1961, 1962) OEEHOREIZTNTAKELE-T
KB ULbDTHS.

Cl. welchii 13, HAEREEE LTOAEST,
ZessLER et al. (1949) ¢ Hoses et al. (1953) I
E-THEBINII T, AOHLBERE CATE
FEHNEE LCOBERENAD, AESBEEOR, fHH
% (1961 AR e s icit 5T toxinogenic
strain (3438 L 72 % &9k, Hosss et al. (1953)
OfERNEE LTORIREIIEERE &4 g
THLN, —F, EEHFICEMEEL hEES
(1961) DB BEDRFIERIFHM L BRO £ &
ELNEZRL, AREROEES 20 Mg
PO FHHOMRK EDERENEZL S, KEMHICXS
L RE OB, CL welhii type A &K &
LToZEHb BRI INRTE SO, OB, BRE
OIEBR D ERGEEIC DN TR, AEBEO LHFE
FIHERRE D i s R B S TE I RS 7 7 — VR
sz L3E\EDIEV. FER, COX5ERDOT
1o, =0 EBMPIEEE LT, Cl welchii Hobbs' type

K Utype AD 24N OIC & REE K U—REBFEAD
ERE, 5 5Ek Lo 48k R dta L CHUR S amE
BICEFR Lk,

FEUT 2 B KBS, BREOER 6B, $2,
B3, HmARUES FH THEEICIIE ISR MG
L, BEHICK - TARTFORINIEENRDS Z E0BT
NS, PR RS ICInB R0, 5% R v =y v
fnA B A K EEH R 100°C/30 431 ke 3 Hiassd
BN 7D THBMEHE O MR IRV =) vino 2
EV DR MER I NRIEE S s e, - TER
DHBZFN =Y VERD TTRTEEAE KIS
BB AERL, REERROERE type 1,
7 KO 9 BIC DN TR, SEETRO AR
U 7 RUESER), REHCATED SEHVERER
WCHREOHEERTHER Uio kv < ) v A A kKB
KE—EE R il ch, KBck =Y v A
SOEENHESMIC S/ (B 6 £). HENDERSON,
D.W. (1940) 13CL welchii type B 78 Diz100°C/30
SRINE TR B e 2 BEERUR I EUR) &I
B L, AViE T somatic antigen D—TcHA5 & L,
D type AR type C B3 Z OFED LA IZEAE
LI &R ra s, FHEOERTHR L 7o 5B
1288 5 /i Henperson, DW. o LEIE L8O & D
TH-T, BIRUHE T ROREND LI, typed
U4, typeq RU¥9 BiZ 2 e BEAMENRA38EH
L, & type7 (2ikim?s Bl FUR O fhic BHED £
NERET S CEbHRD, RENCASSMERFIZM
BTk - THRIRE A &S ¢ &b RERIN G 8 2.
%7z, type 1, 5(LBED, 6, 7, 9, 10 LBED,
1 Bl RUSE 2 £ RUEED S S L e Na20pg
i, BEOZZ AN, WABEOWEEEMET T2 C
E D COBOERMHIE E R VK AN T B &
MW X%, Svee, MH. et al. (1944)i3 capsular
DBEEE UG R OTRBERUR T &3
(type A, B, C, D) MiZXREERL, €0
DG DIE O T & R fos, FHH 0B A RS
capsular antigen L2 TIOMLEPRBELHTIRL,
gua i B OB TRRSS 185D 5 Hic “capsular,,
EMTNEHRREE BRI - .

—77, 100°C/ 1 B¢ R msEh B S i s v et 3 2 T e
PUEIZ type 1#%ic type TETHRIUV <Y ViNAHEE
HUKTRIR IO BT BHE MO E LB T A, it
BUHMR IC S BB R v = Y v BEMRE ORI AT
]2 & BRI SRR MBI X > TREREE
KD ESHLMT HoTe.

polysaccharide
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B A

Type 5 BIFEERE A IRL, MBUCK - TEEM
O _FHAERDID, AEOEXILBOMEREREL,
R OIEICE 5 Th, ThaeRaikcBiliskiir
o728, AEPADHRED TN TR BTSN
BTOFNLEEREBIc— B ET S - Th—
EIRRRE % 20 12 T & 0 & AP BT SR A Mkl o
REENDE L FEZ SN T,

Pl RS AR U, @ CL welchii Hobbs’
type ICIZFEVEITR  (thermostable antigen) o &
2HTHLEERNEE  (thermolabile (somatic?)
antigen) ZH L THE LLADBOB D, @AREDEE
HH RS LAEO 2hiREFLLBL LT 330,
CHEEHEZET 2 b 0BT KA S, SR ET
THEERUR 13RI dv=) v FEE T TRk E - T
&9 2 HiEEESr formalin-thermolabile component
AT ELDEHL, D, @ABERERC RV
YHBEREMER IR ZThT N G T 2EE A
Girc & DSEEHE N, AREEO SiUEEE 2 EYL,
Schema L FTHIFRDOLHITHA.

Howarp, A.(1928)}% ¥ Henperson, D.W. (1940
1% CL welchii type A 0> iS5 HHD B4 B~ T
WADS, cucik L, Henrikson, S.D. et al. (1937),
Messer, H, (1939). Orr, J.H. et al. (1940), ORLANS,
E.S. et al. (1958), ELLNER, P.D. et al. (1962)%3
ZOTREMEA LIRS 575 &, Cl welchii type AQ Ififg
S BT 3RO BEREI—BE LT, ch
RUURMEIC B 2 Sl it 2 K< ¢ Lic 20 ER
ZRUENETH-T, HFEOERTHS LB LS ICK

B> B A U O LR 17 1313 57 B 1R BB 22
Wr, BEICERREEAR S EEICRIE S N KB
U pW<, KL CL welchii type A &K D MTEFH
BENOBELER AR LAbDEHS.

= #

(1) Cl welchii O4EERE I L, Todd Zy):H:HL
i Zeissler $5i, 7" N ogERER IR, VERRIEHIIC
RAEN, FEHE F 54 74 2500 MO BK
BBEPACI UTHMET 2 &I BRIT BB BE 5 411,
FRARMBRBEELOBESEATHY, »OZO
A ARG I A B hic e U T RO RIS S .

(2) Cl. welchiz Hobbs’ type 22%k, Cl.welchii type
A2 MRRU—ITHEGE R U138 5 56 Ui 48ikic o0
THURGHT RS A 1778 - 7z

(8) kB3 thermostable antigen, thermolabile
(somatic ( ? ))antigen Z{EH L, »omHEICIE
P38 formalin-thermolabile antigen M7 L, nD

formalin-thermolabile (somatic?) component (f 1 L)

formalin-thermolabile somatic component (f,1, O)

p——— mucous substance

" I f biphasic or
thermolabile (somatic?) antigen (L)----eveeene.

l monophasic

thermostable somatic antigen (O)

thermolabile antigen (|3 fg{k (biphasic) ®3 D
biEEI .

(4) Thermolabile antigen |FHEIEHIMEICE Livzs
BHBH, MEICK - TRBEME, e VER BN
JREE RS .

(6) ABERCH <Y YENRREEmMFRICIZC
NoOEHPBICHE T 5 BEEREED.

(6) LIt piEAEES LT CL welchii Hobbs® type
D PR AKD Schema ZHFL 7.



Clostridium welchii (Hobbs' type) @ HiESHT DR 13
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Summary

Though, in the anaerobic cultivation, the oxygen contained in air-tight jars can be removed

by chemical methods, the technique is not only complicated but also sometimes the medium on

the Petri-dish is stained with chemical reducing agents,

It was a convenient method for the

cultivation of Gl. welchii that thé Todd ‘modified enriched medium modified by the author
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(beef extract 10,0g, heart-infusion powder 7.5g, NaCl 2,0g, NaHCOs 2,0g, NazHPO4-12 H:O
0.8g, glucose 2.0g, yeast extract 3.5g, and agar-agar 20.0g in distilled water 1000,0 ml), was
incubated in the environment cf the displacement of the air in anaerobic jars by carbon
dioxide evapolated from dry-ice, But by the application of this method, the colony of CI.
tetani which was strictly anaerobic could not be developed sufficiently,

Cl. welchii has been usually most frequently related to the gaseous gangrene of wounds,
however, it has been stated by Hosss et al (1953) and many other workers in England that a
number of cases of gastroenteric diseases especially food poisoning have been caused by heat—
resistant variants of CI. welchii type A. It is known, on the other hand, that the isolation of
toxinogenic strains of them producing « -toxin decreased more and more, by longer and higher
heating of samples,  But as previously reported, the onset of illness of a mass food poisoning
incidents which occurred in July 1960 in Nagasaki city due to CI. welchii Hobbs’ type 2 was
very acute and so severe that bloody excrement, intestinal bleeding, convulsion and deliquium
were seen, From these results, it seems to be thinkable that fcod poisoning caused by CI,
welchii is not always depending upon its «—toxin production, It is no denying that the
serological typing of CI. welchii isolated from samples may be more available than that according
to biological characteristics or toxin components in case of epidemiological investigation of
infectious route or distribution of CI, welchii, Nevertheless, the examination of antigenic
structures of Cl. welchii, for the purpose of serological typing, has not been carried out in details.
In this paper, 22 strains of Cl. welchii Hobbs’ type, 2 strains of Cl.welchii type A (toxinogenic
strain) and 48 strains of CI, welchii type A isolated from feces of healthy persons and soils
were examined in this respect,

From the results of Table 1, 2, 3, 4 and 5, it was supposed that each strain tested
possessed thermolabile components which were different in quantity, however, this thromolabile
property ought to be regarded that the cells for the agglutination reaction suspended in the
0.59, formalin saline solution were heated for 30 minutes at 100°C, Table 6 showed the
difference of the thermolabile property by heating degree of the cells suspended in physiological
saline solution with or without the 059, formalin between the strains of type 1, 7 and 9, and
that the strain of type 7 possessed, so to call it, the formalin-thermolabile component. From the
results of the Table 7, it was demonstrated that the thermolabile components were overlapped
between type 3 and 4, type 7 and type 9 respectively, and the strain of type 7 also possessed
another peculier thermolabile component, Table 8 showed that these components were deprived
of its agglutinability and the activity of agglutinin-absorption after heating it for 30 minutes
at 100°C,

It has been found by Svec, M, H, et al, (1944) that cach strain of Cl, welchii type A, B,
C and D possessed one another overlapping ‘‘capsular” polysacchrides by the method of
precipitation or agglutination test, On the other hand, Henperson, D. W, (1940) stated
that Cl, welchii type B and type D possessed a thermolabile somatic antigen which lost the
agglutinability after heating, and that this antigen could not be observed in CI, welchii type A
and type G, However, the thermolabile component confirmed by author could not be considered

to be “‘capsular” by the method of capsule stain or the electronmicroscopic observation, but it
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seemed to be similar to the L antigen observed by Henperson, D, W,

Though the strain of type 5 which was little agglutinated with the homologous antiserum
has always produced a mass of mucous substance, the titer of the agglutination reaction rised
markedly after heating of it. However, from the fact that the mucous substance was observed
more or less, surrounding the cells of all strains tested as similarly as the strain of type 5, and
they showed no changes in the picture after heating of them by the electronmicroscopic
observation, the mucous substance could not be considered to be closly related to the
inagglutinability, _

Table 9 showed that the thermolabile component in the Table 6, 7 and 8 was deprived of
its antigenicity after heating, and simultaneously, strains of type 1 and 7 possessed a formalin
-thermolabile component in its thermostable somatic antigen as same as in the thermolabile

component,
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