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Clostridium difficile iZ & 2 TRIREDHFE LB T 5712, ZOBROBRNHL S i, C
difficile ATCC 17859 % brain heart infusion broth TSR T 37°C 5 HRAD#EEE £ T\, 20 Ligx
HBERBE UTRBICH U7, MERRIZBMER, M (Y] adrenal cell, Hela cell) ~ cytopathic
effect (LT CPE &B%) WEUMEOMSEHE 21T o702, JOBRC L 2MBHEE L EERL, FTHEE
DBF LTRSS 2 BEE WO, Hb, MBRWEO Sephadex G200 # 7 412 & 3 4 1L 538 CPE
% b DE ST % diethyl aminoethyl cellulose 7 5 A2 T, 0.1M NaCl TOEHES (@45 1)
&£ 0.1M~1.0 M NaCl TOERDEELES (B ML, ZhZho CPE B My
a2z L, ER 1S5 SRS T Hela cell O CPE #8% 3 Y1 adrenal cell ~ CPE #3», H
2% @ CPE i3 MZHIla L THRHZHIC X W IO BETTEEH 5 £ 5 cytotonicity B2 R L7228, B
i 5 A TS~ CPE 2 8®, »2% 0 CPE 3 MiEiE, MISKIEE, ML TRt b
DRBEDETTETD B> 215 cytotoxicity BER L7z, £72, E4 11 Y1 adrenal cell T cyclic AMP
EHERAERD, invivo K& LTO Y ¥ 2/NBRERN — 7 TAEEHOFIRITE, Aka~ v RETHh
W 2RO, —FESIILE 75 F/NBER L — 75 CIEGEA DR R A EAIELE 5 5, Aiks~w
AETOREIFE & Y1 adrenal cell TOD cyclic AMP BEHER IR R ki otz, 13512, WELY
56°C30 AN & D BRERORFEETED 5 15 BB L < v 2 BFEME FIEBBE L DK) 2B,
Ihehs, BHLI:C difficile DELT 2 cytotonicity & cytotoxicity ® 2 DDBD BRI & Dk

ESEHIS N 5 TREM SRR S N B,

Key words C. difficile toxin, Heat labile toxin, Cytotonicity type,
Cytotoxicity type, Cyclic AMP.
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Clostridium difficile BZOMHEE & EWEREE 715

go7DERL in vivo TORREEAN, KD 2
a2, By FNBREV - TETOREFROM
Hr ka7 A TORBERE, Yladrenal cell TO
cyclic AMP EHcERE»RELIOT, BETOEE
A ZRET 5.

HERUEE

1. HfEH
SEtEE SRKFEFTHEYEHE (HEMT
#i8, BRE—BIEER) XD 25%RF7: C difficile
3# (ATCC 17859, KZ 57, KZ 101) Th 3.
II.
. EXOWSLE (Fig. 1)
1. BiE%E
BEEREB(b I —RBIT IN90%, C0,5%, H,
59) WT brain heart infusion (BBL) (BT BHI
" ¥ B8) agar T 48 BEEIEEE L 72 C. difficile 0B —5%
%, BHEREW 10ml HTHEL BHI broth~ 18
SEHEME L, FHRSKESREREN T 3TCL12 RMHER
Bl JOBEELEREERSHAOEERRKE
L.
2. BREOFR
BHI broth % 20 ml FAEERE 270 &7 15ml 37D
MELT, &RWEYY) avREERRY =—kk)® L,
12I°C15 SN X VIR L, Z OB%E B ICKEXK TR
BEHEHIL, IR SICATREE L 7B 0.2ml T D0 %%
L, 37C5 AMBCRREOUEEITOTARTT
CHEEEL . BB 3.21 % 4°CT 12000 X g 15 SR
BELL, Bon/-LF% 0.45um membrane filter
(Millipore Corp: , Bedford, Mass.) T%if L&
BaERELL, ChEHERTELE. ZOW, #
FOBBIZIZ ATCC L7859 kD & & AV 1z,
3. BROBE
HERB L EWRE (poresize: 154, EXF v 7,
HAFREH kk, ®F) McAh, ERTH 10 50
VRCBEL 72, 20T 70 % (W/V) BERTRR R T 12
BT, 4°CT 12000 X g 15 S3RF800 L, PoEssy
8ot Th#%0.1M Tris- HCl buffer-0.2M
NaCl, pH 8.0 T 48 i R & 47 % Mini - Con
B15 (Amicon Corp:, Lexington, Mass.) T5 ml
PPz L, B OB T 24 BEREHT LAY 7.0 ml
181,
1) Sephadex G200 # 7 L2 & 27 L 538
ATECHY 7.0 ml % Sephadex G200 % 5 4 (4 5.0X
90 cm) &fvs 0.1 M Tris - HCI buffer - 0.2 M NaCl,
pH8.0izk b FuB@LI, AR 1A 10 ml O
T LTRGBS A L& L OESITOVT eyto-

pathic effect (JIT CPE &B8) (1850) rBEHBEZ
#~, CPEEM2REY 5 EHIERD T,

2 ) Diethyl aminoethyl - cellulose 4 7 AlZ & % 7
av bS5 7 4~

BIERDS V28I & DB ez CPE EEE SRS
100 ml % Mini - Con B15 T#J 2 ml K #8#E#%, 0.1 M
Tris - HCl buffer - 0.1 M NaCl, pH 8.0 T 24 Ffi&E
FLE3.0ml 2B, Zh2REEEERD DEAE
cellulose 7 5 425, 3 ml IOAML, EHBE S
B DEMCDOWTHEL 2. BHEBERRED Shiz
s ETEHHELULE, Biz0.1M~1.0 M NaCl(0.1
M Tris - HCl buffer, pH 8.0) TOEHAER % » 7,
3mloOoAWML, EHEBENBEURD o2
THHLE. MRk 0 BohEFDELD CPE &
M 2§, CPE EiEsS 2B s i BRE L,
o EMFHEE L RE L 2.

M. C. difficile toxin 04429 EMERIE &

1. HMEEERRORE

HAMF - 12 i (H2K) 41 (GIBCO) 12.5
% (V/V), #BRIMME (GIBCO) 2.5% (V/V), #
Fo4 ¥ 100 ug/ml, B 0.08 % (W/V)iEmML%:
JREB s RS % B> Y1 adrenal cell & Hela cell ®
WRBER LT o 72, Zh s DA &2 96 7RIS E
H<4 27171 —1 (Falcon Plastics, i) L,
5 %REA AERBNT 3TCT 18~24 FREEREEL, B
—Blt o ZATRERE L. BEREWE pH 7.2,
0.15 M OB fEE 43 AEK (phosphate buffered
saline, LI'F PBS L H8) TRHEXERLIZLDER,
WD 2FEEDHEE & CPE 2MEL 72,

1) 543

Sack 590 k% —EEIE L T CPE OME%1T->
129, Bn, £212ul OBRERBEI 707 —
b ETH—BIz ko e 2 ORISR RICES,
5 43BN 2 PBS TH#% L T OBE BICHTECHES
EEAEMARINL, 5 %BREBA AERBEATITCT
BT, 24 BHRENBEMET ctoBEELE:
BEgL L,

2) 24 BEEIR SRS

BRARE 2 EEABMIEO b E £ ClrATE
s TH 20, TDHREIZDE F 5 BRBY AERSE
T ITCTHREZF, 24 BMEFENBEMET T2 O
R L £ BE L 7.

5 ik, 24 RERIR SRR & bIEHOMS X
50 % CPE #i#2 2 T D W ET 2 HRE O (recipro-
cal of cytotoxin dilution (log 2), AT RCD L)
TRELK.

2. v ABSEEYE
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EFE0.25 ml 2{KE 25 g Atk DDY R =V 2
W BMIREES 21TV, 48 B~ 7 ABSEOHELH
BL1. HERERY LIV IBEICOEIEOTTA
EHEV2MLHUEOBEERDBEEHHEL L, Bt
Bt = ARFEDOHK/NE (minimal lethal dose, 2T
MLD kB8) TREL.

3. TH X/ NBEHRL— 7k (ileal loop test, LT
ILT &B%)

De 59 O F5E% WE LB oY OB,
El%, 68 1.5~2.0 kg DAY X2 EB 2 HATLD
WELLASFTREFEOEEEZ R, FARYI—L
Na (FRF—n, ®FF~) OBIRIET THRBEL,
EEOHEOESE L D 30cm AVRITHEL Z0%
Feafs LT 1l0cm OL—7FEEY, £L— 7
5 cm OREIR %32 CER DALz A - TV — 7% {ER
Liz. #n oD — 7 HBFRK 1.0ml EARBE2E
EeEL, BE 58, EEOFECELEaL. §

L

18 EHBERL, BURBRERBE RO LT,
7@K%U%L%®§i%ﬁﬁbt.§é%twﬁ
B (g/em) 2EHL 0.2 IE2BML L,

4. ARH~ U ADEBETEE (suckling mouse
assay) '®19

%4 BUROARS 7 ACHERE0.1ml 5 »
GOH—7o—HEH (FLEY w80 kk, HE) I
L DRBOMICIEA LK, 5EEM&EHEL TNENDK
WG E AT, HEREZIRSONBER L2508
EHEEHLUT0.06 AEEBHEE LT,

5. Y1 adrenal cell #£C X % cyclic AMP o)
E

Y1 adrenal cell % 50 ml Fi 7°9 A5 v 7 Bk (2
v 7#—1461) WHBELE—BICR ok A TRE
WL 7o, BERWIE Y1 adrenal cell EiziEunissgs,
3~ 4 B CHIBUPRE AL (FISMRRIL 3 e,
i EE, M) 2EDB L3 HERLLZL0%

Incubation in BHI broth for 5 days at 37°C

4
Centrifugation at 12000xg for 15 min at 4°C

4
Ultrafiltration of the supernatant through a 0.45um

membrane filter

Concentration of the filtrated fluid in 0.45um dialysis
membranes by setting electric fans in motion

{

at room temperature

Precipitation by 70%(W/V) (NH,) ,SOysaturation overnight

at 4°C

Centrifugation at 12000xg for 15 min at 4°C

1
Dialysis of the sediment for 2 days at 4°C in 0.1M Tris-

4

HCl buffer -0.2M NaCl, pH8.0

Concentration through Mini-Con B15

4
Dialysis for 24h at 4°C in 0.1M Tris-HC1l buffer-0.2M

NaCl, pH8.0

Géi filtration on a column (5.0 by 90cm) of Sephadex G200
with 0.1M Tris-HCl buffer-0.2M NaCl, pH8.0,

as the eluant

4

Pooling of the toxic fractions on Y1 adrenal and
Hela cells

Concentration through Mini-Con B15

Dialysis for 24h at 4°C in 0.1M Tris-HCl buffer-0.1M NaCl,
pH8.O

Chromatography on a column (2.0 by 50cm) diethylaminoethyl-
cellulose with 0.1M Tris-HCl buffer-0.1M NaCl,
pH8.0, following a linear NaCl gradient for
elution

Fig.1. Purification and fractionation of Clostridium difficile toxin.
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Clostridium difficile ZEDE A HEE & £ FRIENE

fEF L 7=, Y1 adrenal cell ki BIEE#REFRK 0.5ml
REE, SHBREREERSIL, BB PBS THEER
R AR 5 mlRIIL: COEREERL,
STCTHEUEER L, HER BLEACTT 2 &
FREESH L, BERZEOIERIERE> T 1 KM
B I2EEE Ty FoBERERD HL &L OB
CROBE£ T o7, 5 ml OIEHR TS % 4 °Clo ]
Lizx % /—v 5 ml 2EEEROPICIZ, BHICHR
B R R #128 L7t 2 e 00°COBBMA 3 B
i}, *OBREFERPKELE. IhERESEREE
WL 721812 400X g 10 2R L TR L RIS
SEEL, TEO Z k< cyclic AMP 2RIE L7z,
1) LiEE, &K% 500CTHRKEE €, BoEES
12 0.05 M sodium acetate buffer (pH 4.0) 2.0ml

&3 9
)

Reciprocal of cytotoxin dilution(logz

Fig.2. Gel filtration of (N H.,),SO,- precipitated
protein on a Sephadex G 200 column (5.0 by
90cm)with 0.1 M Tris- HCl buffer-02 M
NaCl, pH8.0, as the eluant. The 7.0ml sample,
applied to the column, contained 547.75mg of
protein. Symbols: ®, absorbance at 280nm,
0, reciprocal of cytotoxin dilution (log 2).
Fractions of No. 14 to No. 23 were applied to a
column of diethylaminoethyl - cellulose.
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Fig.3. Chromatography of the fractions ranging between No. 14 and No. 23 in the

Sephadex G 200 column (Fig. 2)on a column (2.0 by 50cm)of diethylaminoethy! - cellulose.
A linear gradient of NaCl was used for elution. Symbols: &=, absorbance at 280nm ;
, NaCl normality ; ®—@, reciprocal of cytotoxin dilution (log 2)by 24h mixed culture
method (Y1 adrenal cell and Hela cell); G—©, reciprocal of cytotoxin dilution (log 2)by
Smin agitation method (Y1 adrenal cell);0—©, reciprocal of cytotoxin dilution (lof 2)by

5min agitation method (Hela cell).
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Mz EEIC 20~30 FHE L 72, Thz YAMASA
Cyclic AMP Assay Kit (RI#) (v~ kk, 3R
) £V, #0cyclic AMP DEZPHEIEL 7220,

2) ki 0.1N NaOH2.0ml /A, £0OEH
ErETFLTIvEAY A ELT280nm DR

EHEHTD Deyclic AMP OEIZ 1) £ 2) &Y
Bont-HEDO: LTEEL, BALX pico mol/mg
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Fig. 4a. Effect on Hela cells of C. difficile culture filtrates by 24h nﬁxed culture method. A,
negative cytotoxin showing no change from control cells ; B, cytotoxicity type producing
cell death manifested by pyknotic nuclei, loss of adherence and cell shrinkage.
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Fig. 4b. Effect on Y1 adrenal cells of C. difficile culture filtrates by 5min agitation method.
A, negative cytotoxin showing no change from control cells; B, cytotonicity type
producing numerous rounded cells without loss of adherence.
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hfE

B ##

I.Sephadex G200 7 T L D4 I ABI L HSEHD
o8 - .

C. difficile (ATCC 17859) % BHI broth THRZH
SHOMBETHTARET 37°C5 BBEREL, &
BIE3.2]1 2B, IRERLET 4 VF—BBICLD
BRR R, BiFE, BT, ETcLD 7.0ml 2%
72. Z# % Sephadex G 200 # 7 A %{#\» 0.1 M Tris
- HCI buffer-0.2M NaCl, pH 8.0 T¥ /w51,
BohlESORLZICDOE CPEEELERBELHIE
L7 (Fig. 2). ZO#RE, No.14~No.26 DEFIZ
CPEEMNH B Z EHROAI HEAL 72,

1. 24 BFEIREEEEIC L 3 2BOMEO CPE

74

Yladrenal cell & Hela cell @ 2 DML % s 94
RRAREEE T CPE 2RE L 2. TORE, Hizy
bR i, e, MistT, PS¢
P LIRS RS R R0 LSRR 2 0 T b ek
EZ WD ZVEVD cytotoxicity BT EH o 1 (Fig,
4 a), BEOFRBEICLIVELZ DY, Buyop
R 30 5 & DA% D RCD R4 2 12~18 MR8
KEZEDR, £, 20 CPE XHERES 56°C3) 2
MEAT Bz X DERFELE,

2. &EDEO RCD Lt EHEBE

RCD i E—7» 1 IEHE (No.14~No.26 DE4) iz
oo, FAE No.19 OEFC RCD 17 %8s,
BEHBEZE—7 28 3 GBS, &R’ Nol6o
Ei5HZ absorbance 2.36 #/x L, H2 RCD 0 1 ity

Table 1. Several characteristics of C. difficile ATCC 17859 cytotoxin. Fractions of No. 12
and No. 65 of partially purified C. difficile cytotoxin on a column of DEAE cellulose (Fig,
3)were used. RCD, reciprocal of cytotoxin dilution.

cellulose column

Fraction No.1l2 No.65
Normality of NaCl
for elution in DEAE 0.1M 0.45M

RCD(log2) by
{24h mixed culture method

5min agitation method

in Y1 adrenall|in Hela [in Y1l adrenal|in Hela
cells

cells cells cells

8 16 16
1 10 9

absorbance

Protein concent at 280nm

0.25 0.30

Inactivation with heating

at 56°C for 30 min.

(+) (+)

Minimal lethal dose in

mouse. RCD(logl0)

Ileal loop test
activity in rabbit
*RCD(logl0)

macroscopic appearance

watery transparent

3 3

dark color liquid

in Y1 adrenal cells

of intestinal lesion liguid with blood
Suckling mouse assay
“RCD (logl0)  0n2 lethal lethal
*RCD(logl0) 3 watery ‘ll:iggigarent no change
Cyclic AMP production positive negative
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—yiBLT. %1, REBRIEHM7.75mg T, No.
li~No26 DE A EE EH I 12 94.86 mg TEAED
17.3 % HE L7z,

II. DEAE cellulose 1 7 A1 & % i

#iz Sephadex G 200 7 7 4 - THB 5N CPE
ﬁ'&j{f;%%ﬁﬁ (No.14~No.26 DE %) % EiZ DEAE
cellulose # 7 L EAWTHEERS, £70.1M
NaCl (0.1M Tris - HCI buffer, pH 8.0) THHL,
~1:C DEAE cellulose #7 7 LB E TR % 0.1 M~1.0
M NaClOESAER THEH L, ThicihBsn:
BAOEKRICOECPEE R L EHBE 2 REL 2

(Fig. 3). CPE &4 Y1 adrenal cell & Hela cell
R, 24 BERTR & HEE & 5 DRIERE TRE L 2.
2R, 2 fEO CPE EMHH 5 ETHROM L ¥
LTz,

1. 0.1M NaCl TOEHE S

1) 24 REIBSEREEIC X 5 2 Oz CPE

Y] adrenal cell & Hela cell CEEZ 2R Lo
72 Blh, WHIRR E b RCD I3 E— 2% 1B
ki No.12 D43z RCD 8 #8, EREZ 1kix cyto-
toxicity B®ITH o 7z,

2) 5 AREEAEC L 5 2FOMED CPE

Yl adrenal cell CEEZ2FH 2. Nol2 DEST
13 Y1 adrenal cell T RCD 6, Hela cell TRCD 1
®EWH1-, 7L T No.12 Ei5rD 2.5 EFHEREK 5 HEE
fid: T Hela cell ~0 CPE 272 WHRMAEIZ &L 3 Y
adrenal cell DFSREZE(bIL, 2l 4 BERIEE & 0 HBRL,
18 Bl I T2 I FITEHIRRAE L 72 2%, PBS THeE &I
BrHEEREMERMURET 2 &, ExERERD 7,
INRKBEHER TN T3 cytotonicity B9
#iRL, cytotoxicity B L 1IRA & TR » Tz (Fig.
4 b).

JIEMBERC—-2% 1 IEHICEORKNIZ No12 0
#4} T absorbance 0.25 %7 L, RCD D ¥ — 7 1ZIi3F
B Tuhi,

2. 0.1M~1.0M NaCl ®HEMRAF T OEHE S

1) 24 BERMNR &S EIC L 2 2 OHIRD CPE

Y1 adrenal cell & Hela cell t EEZE 2L h -
Tz B, W#ifE L & RCD Z¥— 7 % 1IEMICED,
BKix NaCl Normality 0.45 M 12784 % No.65 &
AHTRCD 16 %38, WEEZALIT cytotoxicity B TH
=7z,

2) 5 4yHERIL £ 2 2 MOk CPE

Yl adrenal cell & Hela cell 2 EEZ 2R ed o
I Hs, WL L RCD I E— 7 % 1M,
K Ki3 No.64 ®Ei4I T Y1 adrenal cell 8 RCD 10 #,
Hela cell #' RCD 9 %32, FHEZE(LIZ cytotoxicity

BMTHhHh-oiz.

3) BHBERYE — 7k 4D, BRIZE?
E—Z7WZB7T 3 No.72 H4T absorbance 0.85 2R L
72,8 2 D —2 absorbance (280 mm) =0.30 i& RCD
DE—Z7IZEE—BL Tz,

0.1M NaCl TO®HESD & 0.1M~1.0M NaCl
DEMRARTOBEHEIOWEH & b, 56°C30 4n#y
B2 k& D CPEEMSREL .

. % ofhodEPenEk

BAE, C. difficile toxin DfEELERE T 2 BSOS #
# CPE &2 BHL, &2 DARFEL LT No.12 & No.
65 DE T & AV EYEEREE £ RE L7z (Table
1),

1. v 7 ABTEERE

DDY Rl 7 2 2 A EBIRESIC X 2 Y AKIE

Fig.5. Gross appearance, 18h after injection, of
loops of rabbit small intestine isolated by
ligatures and injected with partially purified C.
difficile cytotoxin on a column of DEAE
cellulose (Fig. 3). A, the loop injected with
cytotoxin of fraction No. 12 containing watery
transparent liquid; A’, the loop injected with
cytotoxin of fraction No. 12 preheated at 56°C
for 30min showing no change; B, the loop
injected with cytotoxin of fraction No. 65
containing dark color liquid with blood; B,
the loop injected with cytotoxin of fraction No.
65 preheated at 56°Cfor 30min showing no
change ; C, negative control.
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Fig. 6. Intestines of suckling mice inoculated 5h previously with partially purified C.
difficile cytotoxin on a column of DEAE cellulose (Fig. 3). A, the intestine inoculated with
cytotoxin of fraction No. 12 showing positive change, distention with clear fluid ; B, the
intestine inoculated with cytotoxin of fraction No. 65 showing negative change, no
distention containing darker color fluid due to the normal content of bile.

Cyclic AMP (picomoi/mg protein)
3

Time(hours)

Fig. 7. Cyclic AMP in Y1 adrenal cells treated
with partially purified C. difficile cytotoxin on
a column of DEAE cellulose (Fig. 3). Symbols:
0—0, fraction No. 12; e, fraction No. 65;
%, beginning point of cytopathic effect.

EEOHE 2T o7, ZOFRER, Nol2 DEST 1035
FRE TV ABFEIENE 2 0, No.65 DE 4 10 £
HFRE CTRH .,
7 FINEEE RV — T
A8 1.5~2.0kg QHEET V¥ 2B TUNEREKR L
—THE I BREETRANL. AL L 10MEER
THRERE RO TR E 2 D, No.12 DESHE M

e e FERVABREDITERE 70, No.65 B
MERADREREITHR 2R (Fig. 5).

3. HERA =T R DB

BARNEOREA & 0 BN ORIEIEE 5B,
ZDFER, No.12 & No.65 DHEMWH & b 1045HH
THRAT T ADEIEE R 128, 1EHMTIHE
EHIARB T ADEIEER D o l, ZLT, H
B O HEEITE 2R 7 (Fig. 6).

4 . Cyclic AMP (Fig. 7)

YAMASA Cyclic AMP Assay Kit (RIi%) &H
V2 Y1 adrenal cell ##f#iZ & % cyclic AMP O LR %
Tz, FDRER, No. 12 OE IO AF BN
Sz, Bln, SEFEE I Y1 adrenal cell #5MFHl
fafbL, #OEH» 5 cyclic AMP mABuZEmML L
®, 5El LD 2 shaEme »b 0 12 LY
cyclic AMP @1 38 pico mol/mg protein £7:L

.—7 No.65 Di4+ix CPE % e 7-m3E Eris
T 12 E O cyclic AMP D13 8 pico mol
mg protein 7w L7z,

BlEwcky, 2@ MD CPE &
THRBICEZ EREEEH L HD cyclic AMP :

3, invivo
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Fig.8. Gross appearance, 18h after injection, of
loops of rabbit small intestine isolated by
ligatures and injected with crude toxin of C.
difficile. A, the loop injected with crude toxin
of C. difficile KZ 57 containing watery trans-
parent liquid ; B, the loop injected with crude
toxin of C. difficile KZ 101 containing dark
color liquid with blood ; C, negative control.

DERZLELTVA I EMHBALY, £, FHE
Bt KZ57 e KZ 101 HROHBRT 1.0ml #H 0
T X INEERN — TEET o, FOfFER Nol2 &
No.65 Hi4Tiz £ 2 LD & FIRRICHIZ M & & £ 40K
BUEORIRITE % 580, %E MR A OB REATE
TH2R 2 HE B (Fig. 8).

% &

ADFAEFRNIC & 5 BIEME R L BE THECC
difficile toxin FERHDERE ML ENB L DT> Th o,
MEEERROZ R 2@ L L TC difficile
toxin DRERHTHED & 1, WARICHEL Toha D F#ELL
BESNB Lm0 g7, KROFBEN %
BBEL T2 in vive RAGH L TOBEEEORE
bEhB koot Lml, 20 FTRIREOKT
CRIL T T TV L,

COWETIE, %3 C. difficile % BHI broth T
CREMOME L THOTART 37°C5 BRlOBERSE

2T, IR I VEREERFH LI 212, KZ57
BeE KZ 101 thoo#EERW 2 AV ILT 2T 5 &,
CPE i3 & 12 RCD 8z biirb &9, BIFIC & D kR
HOFER 2 ROBEIC L IREADRFREIFER
RBEHIz, BROEEZICL ) EROR R 2 BEFE 2R
H3 e ZOEEIZEFRL, Escherichia coli @ toxic
products DERIZ & » TEL 2 HIAFEELERT
2 FEOMMEL (Y] adrenal cell, Hela cell) &L
7, C.difficile (ATCC 17859) QBRI O I HEH
1T 7. FDOF5R, DEAE cellulose 7 7 412 &0 0.1
M NaCl TOWHES L 0.45 M NaCl TOBEHES
D2 DIXHNTHEREAIE SN, BRS ¥ sMiER
B {DZER L L THIFE X cytotonicity BlZRL, &
#13 cytotoxicity B &R LTz, ZHIE DA cyclic
AMP OFE B B HEREAE 2 7w, B, cytotonicity
AR EFR Y] adrenal cell #ED receptor IZ#
&L, ZOMNAID adenylate cyclast 2iE#{LL ATP
5 cyclic AMP & LY, ZO#R in vivo T
ILT TOAREMEEEESE £ suckling mouse assay T
DEBEITFEERDL O EEDbNE, ZORBII B
DS TH E. coli @ heat - labile toxin (AT E. coli
- LT 2B LT 295, E. coli - LT OFE I suckl-
ing mouse assay THIEITE 2WD LV EVIFTZ
DEZLRER S, —F cytotoxicity 2R THER I
cyclic AMP \ZBE5 U WIBEEGENR T, 2 OFER in
vivo T ILT TI¥EEADOREREARITE 2R D528
suckling mouse assay CHHITZ 2 REDEVLL DO LR
biha,

Suckling mouse assay'® Xk E. coli @ heat -
stable toxin (AT E.coli~ ST &8 E.coli-LT &
e ) VEFEEEC cyclic AMP OBS5 280 wn) ©
REWCHAWSNTED, E. coli- LT I EEITHE %
b 7 an3, heat labile toxin T C. difficile toxin

DEFEIE cyclic AMP 23B& L Twv 2 b OB IETHE
B ol Z e, E coli-LT & C difficile toxin
DIEFBFCRZ2H50H5 I LA HBSE3, &1,
< 7 ABILIEMENS cytotonicity B & cytotoxicity fillo}
CTNTHLED D, CPEEOBEVAIEOFCEHLR
wt,_m_&ﬁobﬁﬁéaﬁaéﬁﬁTVWXK
WEEE R TLOEEDLDRS, wThIZE L, BeD
& ZAIZER®H Tz No.12 £ No.65 @ C. difficile toxin i
L850 D—1 & D— 2 toxin'?, Taylor &0 peak I
r peak Il toxin'V"O&ZITEVEEDbN B, HT
H7p 5845y (B 21 No.65 toxin @ ILT yEHDOEE)
bEIgan, ThidEaBRoBRBcEv sk
HEDE, £ EERAEKROECLI b O2b LK
VH, B LRSHE, REORMERL TH5.



724 =}

Sephadex G 20012 & 34 V5 BEDHERIZ cyto-
toxicity B #R L 7243, 2113 cytotoxicity B> CPE
G MDY cytotonicity Bl & D 3814728, cytotonicity
B CPEFEMENRAZ &N bDEELONS, Th
bB, 612 DEAE cellulose # 7 A THHET 3 &,
cytotonicity B & cytotoxicity B %R % 2 D CPE
EHES SRS, L2 FTEREBEE LD H RCD
Kb ehbbIndbhs,

£72,KZ57 8k KZ 101 BkO#RDFERICL 2 ILT T
DA R D2 £} cytotonicity B & cytotoxicity
BoI)BEboMBUELAOINICLIDEBALY B &
2B bh 3,

F#zE®RT, HEHFIC L2 Tﬁ%rﬂ#z:,
difficile toxin %R 72 3H&, KEMHTH 2R
enterocolitis P MEREA DO TH 2R 3 pseudo
membranous colitis 2> & % W X HE DIELED I, cyto-
tonicity & & cytotoxicity D 3 b ¥b 5 DERELE
PEMEPEDOIPELORESI NS TREESRERE
5,

#* B

1. C. difficile (ATCC17859) % BHI broth T
KRSHONBEThTART 37°C 5 AMBERSE
L, & D 8- B £ IB#E#E Sephadex G 200 7
FLTHNBBLI., Bohl&2OBEMZDE, Yi
adrenal cell & Hela cell % F\v> 24 B RIE A IEHE T
CPEEMERARZ L, wFhd 1BEOY—27 28
E D cytotoxicity B &#7R L7z, 20 CPE {EMRL 2 E
%%, Bz DEAE cellulose # 5 4% Vs THH
BRAT:, £90.1M NaCl THEHEL, 2WwT0.1M
~1.0M NaCl DERAFETEL LT, TnCIVE
SN &R OESICO SH UM 2 AV CPE Eit %
HITE L7z, 24 BRIRE S| BETIIV IR cytotoxicity
BoaERLU77DS, 5538 T2 0.1 M NaCl T
HE4M3 cytotonicity &R L, 0.1 M~1.0 M NaCl
DEMRAE TOBEHBE S cytotoxicity B #R L 72,
% 7:M CPE #1% & b 56°C30 08U X b £iEL 72,
FITIOD 220584 CPE EEONRKRE 2 A
D EYIFENEN & B LIRD B £ 187,

1)~ 7 REFEHIE, cytotonicity WERESHE (LT
cytotonicity Bl £ B§) & cytotoxicity BIFEESE (LU
T cytotoxicity B L B8) OFEHICED 328, BIFEIC &
hE»Mo T,

2) UYF/NBRERIL— 71 cytotonicity Bz
RIRBAERD R VARBEEOAEEE 20 1208, cyto-
toxicity BICIMIKEA DR FREAIFTFE 5D

3)HERAB T REEIT & BEWEETET IS, cytotomcity

b4

Bz HZDT.

4) Y1 adrenal cell iZ& 3 cyclic AMP B
cytotonicity B D A HELEINE D 1=,

1. C.difficile ® KZ 57 # & KZ 101 omsxy
RO FNEEELY - TEETS &, EIEAN 0]
ra% trbnki}i’ré{zkﬁﬁ?% 2O, BEXOHREAD
R REAEITE RS INSDHEMENS, Rin
7z C. difficile UJEiﬁiﬁ cytotonicity H & cytq.
toxicity MO EH 5 DWW RS CRTDIL D, kg
PMEMIS LB TREME SRR s h B,

E 33

ORI HEE L EHEM AL D £ L RORgEE
BluoioLg 7, &7, BRSRRHEEBN LEEEs w10
REHAECHFER UL LT A/ NENEEEZORR, B
HRZEEE, B ERO 352 U & LSRR oy
71 & B RS & W RO A M E R OB RS
BiR e PARE B, R R S B U L L kn
2ol EIRRFERITIEN Y 1 v A MOBETE—4
BRSO LET.
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Abstract
To elucidate the mechanism of diarrhea due to C. difficile, the purification of C. difficile ATCC
17859 toxin after cultivation of bacterium cells in brain heart infusion broth at 37°C under the
atmosphere for 5 days was tried. The supernatant was subjected to the experiment as a crude
toxin. After concentration, the cytopathic effect (hereinafter referred to as CPE) active
substances on Y1 adrenal and Hela cells were partially purified. A follow-up study of the
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cytomorphological changes due to this toxin revealed an interesting fact on the mechanism of
diarrhea. After gel filtration of the crude toxin fluid by Sephadex G 200 column, fractions with
large CPE activity were processed by diethylaminoethyl-cellulose column, and the CPE activity
was observed on the portion eluted with 0.1M NaCl (fraction I) and on the portion eluted with
linear gradient of 0.1M to 1.0M NaCl (fraction I), respectively. Cytomorphologically, fraction ]
showed the CPE activity of a cytotonicity type on Yl adrenal cells, although the CPE wag not
observed on Hela cells: the rounding of Y1 adrenal cells occurred upon 5 min agitation but the
CPE was restored by the exchange of the medium. On the contrary, fraction Il showed the CPE
of cytotoxicity type: pyknotic nuclei, loss of adherence and cell shrinkage observed on both
cells were not restored by the exchange of the medium. Fraction I showed a cyclic AMP
production on Yladrenal cells and a retention of watery transparent liquid by small intesting]
ligation loop test in rabbits as well as a liquid retention in suckling mice in vivo system, while
fraction Il showed a retention of blood-containing dark red liquid by the above loop test, negative
cyclic AMP production and negative results in suckling mice. Both of them showed a lethal
activity with mice: the toxicity was higher in fraction I than in fraction II. The toxicity was
heat labile: it was inactivated by heating at 56°C for 30 min. It is suggested that the clinical
picture due to the infection with C. difficile may be modified by the two types of toxicity;
cytotonicity and cytotoxicity.




