AEWHEORBMWE AR 5 5 7% X THRIE &
Clostridium difficile %y B

B HES - RG-S T - KB AR
A O E R A R

(FRL 2 -9 A 10 HASEAF - SERL 2 4E 11 A 20 HAZH)

THXEMEAL &N M MR NAORBMEWRRRIC 5 5 FRIRERE W,
FLTRIREE & L T Clostridium difficile D ME% 1T- 720 FDFER,

1) 7Y XoGisWEERE TR 3, lincomycin %, methyltetrazol - thiomethyl # % ##
- cephem %1 & '—# penicillin ZRNHFHEHEIC L N ERICHEFRE N,

2) ®L THRIEERDE sulbactam - cefoperazone # 5 1 L Y F DD FTRIFEERAE W
HiAEWE (lincomycin, latamoxef, sulbenicillin) #5907+ X &g NEWI3 C. difficile enter-

otoxin Bt X v +

(C. D. Check. D-1) oL TRMEMIG 2R L 72,

3) Sulbactam - cefoperazone #5 7 XERHEW L ) C. difficile * TBEL 722 &4 5

FEVXTRNELRE EF 2 sz,

Key words : HiAEWHEERRM THIGEE, Clostridium difficile, =7+ %

BAFAEWEEXMES (BRE) 2L 2 EHHAEHH
WUHNRMMEWHAR L, HRR&ES5 %07 XKl b
AXBEL, BEPICBATIUREENS 2RBUEYE L
BRET D LDIH, IKFED cephem RINEMHEEZ L E L
HREYWEORRL S ), $AL 7 XOLEEHT
HICENECT 2, 272, AlCBWTHAEWEOBERTT
FNVRIDBZEHVHMLENTED, ZUITEWHEHBE N
BOBTREFSIERI LD EEZLNE, HixIzE

HOMEWEBFNZ DN TUT- 2 RAMEWHERRIC BT,

EDE I AMEWRICE D 7T XD THTRECT 20 K%E
THLELICHEWHERUETHENREEN—DE b
T\ 3 Clostridium difficile* D5 K, REL & UEE
DREEAT - 72,
I. # 8 & F &

1. R#aMWEABRICHCLNZEYE L UTRAEY
B#5HE:

19854 8 A4 4 1988 £ 12 A F TIo, AE 29 kg »»
5 4.0 kg DEABBHE M7 X, 1,608 3% KBRS
Huwie, 749 X3E—79 X %2808 L EREYWER
BRICHVWAEH L 5614 B, %5 L 72HEWED
BRI 2ETH - 72, SFEHBHEYWHIT HHEICHE
ST BEAY 1 ml/kg, HERICKRS L7,

2. C. difficile ? enterotoxin & cytotoxin O H

THRTHC L 27 XOEBAFEYICOVTL, B

KON % HE L 3,000 rpm, 15 min &0 L L%
C. D. Check. D-1 kit (ZZbK) N7 T v 7 2 gEE
RUGIZ & 1) enterotoxin 28 L7z, ELEEE S5
{2 10,000 rpm, 20 min &L, £ LiEEZ 74 L5 —
(0.45 um) Ti&:& L 72 ¥ % cytotoxin ¢ assay =
v», HeLa S3cells nfifaZHict» TRELZ,
B % 24-well plate i= 10° cells ¥ 2% % 10 % fetal
bovine serum A ? Eagle’s Minimum Essential
Medium T 37°C, 24 h, CO, incubator # THZFE | 7>
H 7 10 EHRT107F THFRL & 100 ] ¥
4R8Nz, 0.5 ml @ growth medium THEZEL,
48h %I SHIMEE TEE L /2,

C. difficile DFEHET 5 enterotoxin 3 X Uf cytotox-
in &3 37°C, 48 h, cooked meat medium TH%
ELEEREE RV,

3. C. difficile D5y 8 & EE

Sulbactam-cefoperazone (SBT/CPZ) #5iz & -
TTHRIECL 27X IBMENERD 10 cm X #
mmiER LR ML, BREK 7 o—7Ky 7 2ZNTE
BNEWEIRRL 2, RAKGT TLOHEARTI0-S
¥ CARLIHIERMD CCFA 372 T37°C T3
HREBSEL 72, 8L 2RISR L SERMRR
B K DV REIE L 728, & 512, C. difficile |2 %
RaY7 p-cresol # BT % 721 p-hydroxy phenyl

°

CFORERSANIX oKy 2 TH 10-35
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acetic acid @I CCFA K¢ L 2oo B &
L T type strain T# 4% Japan Collection of Micro-
organisms (JCM) 1296 % )l L 72,

1 WRANLC & B NRTFR

B RGO 2 KT 2.5 kg DRED T
XT, 1B1I3PTOMINL 22, HUEMKROR 18, %
MMYRGAR & ER (25 mg SBT/ml/kg) o SBT/
CPZ % H kM L 7, W AlCIzFeEr 7203
S (WHEKNW) & 3xv)Hr At (3x)Hr) %
RL, TFN158/H/MNE L2488/ H/M % i
FHIIRA LS L7, %, WA HRAERBE S
1AM LD #5248, £k 10 HIBEEL 72,

. & ! ]

1985 FE 8 AA 5 1988 4 12 A F T MMM R
BRICAWHX 1608 T10 ) L FHET L2 L i
902 73, 56.1 % TH -7z, W—D7H X (3N EL TR
BMEWEABRICA W2, BRENCERS L 2EWE
DTRESIERI LA EFEZ DL, BE LI 82HNI
EYWED I L 605, 732 % TFHOREE % - 72,

FHAMNOMAEME O RHINC L 2 TRREERS &

Table 1. Incidence of diarrhea in

MAR. 1891

A PRI B Y- % Table 1zl 7:, #
"R O R e § B & lincomycin RAR Y & ¢
40.2 %, KT cephem ##4f21.5%, penicillin &
198Y% T& - 12, - )i, aminoglycoside & Tt 25
%, FOMTTI8 % EBLNNTH 12, 12, MB5ICH
W3 5 L AL Mg IC methyltetrazol - thiomethyl %
% 1,72 cephem RIZ B\ RBIEX % /LG HH - 72,
it SBT/CPZ A B4 B< 651 % Th -7, £OM
cefmetazole (CMZ) 49.7 %, cefminox 39.3 %A &>
ftix L 72,

RMPLEWK L7 XOEBABTHIC OV T C
D. Check. D-1 kit # Hiv»T C. difficile enterotoxin
DR EAT-1: 8 272 EMOHVEWR THRIERIGH A
Lz, Fig 142 C. D. Check. D-1 kit DE#EH L &
MW LR 72, 1 i SBT/CPZ &5 74X+ 7
L THHE LG & L Ty 5,4 #i2 piperacillin &5 7
XD T NTEERIGETRL TV 5, 2, 5 Fit
Hartrto—n, 3, 6HFIIBEI LO—LTHD,
Table 2 |3 BHEMEWEIZ 11T 5 enterotoxin B5HEHE
FRLTwd, SHE THBERIGH AL NI2HRIC

rabbits after antibiotic injection

Antibiotic group Rate of diarrhea

o Rate of diarrhea
Antibiotic

(%)
Lincomycins 40.29 (2)°*° clindamycin 45.2
lincomycin 35.1
Cephems 21.5% (27) sulbactam/ cefoperazone® 65.1
cefmetazole® 49.7
cefminox*® 39.3
cefoperazone® 37.3
cefpiramide® 34.8
cefuzonam 32.2
latamoxef*® 29.2
ceftriaxone 28.5
Penicillins 19.8% (14) piperacillin 42.4
aspoxicillin 40.3
Aminoglycosides 2.5% (14) bekanamycin 6.7
dibekacin 6.1
Others 7.8% (25)

* antibiotics having a methyltetrazol - thiomethyl group.

** the number in parentheses indicates the number of antibiotics tested for pyrogens.
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Table 2. Rate of C. D. Check. D-1 kit positive reactions
in diarrheic rabbits after antibiotic injection

Antibiotic Antibiotic Number of positive rabbits/
group total number of rabbits tested
Lincomycins lincomycin 2/7
clindamycin 0/2
Cephems sulbactam/ cefoperazone* 34/36
cefmetazole* 0/27
latamoxef* 2/3
cefoperazone® 1/3
cefpiramide® 1/3
cefodizime 1/5
Penicillins piperacillin 0/5
sulbenicillin 2/3
clavulanate/ ticarcillin 1/7

* antibiotics having a methyltetrazol - thiomethyl group.

Fig. 1. Detection of enterotoxin with the C. D.
Check. D-1 kit. 1, positive reaction with SBT
/CPZ; 2 and 5, negative control; 3 and 6,
positive control; 4, negative reaction with

piperacillin.

SBT/CPZ i3 36 #s 34 # (94.4 %) »'BatEE Rl 7.
% D cephem %3 & UF penicillin ZHLEWE TH

B3 L nwrBEEZRL, TDIIEAEIFVIRTE
#RTLNTH-72(Tablel), —F, CMZ TIIFET
BFEA(49.7 %), 27 BIHEEERIGHID E 712 A

L oiz,

SBT/CPZ #5ic & » TTHiZzRI L7z 3FNT7H
¥NEBNEWD 5 C. difficile * BbNL2EEBRE
T ABMEFREE % 3REKSE T 5 10°~10"/g
SHEL 7, BEL 7B & C. difficile O type strain @
bWk % Table3 iRl 7z, MEZHET S L4
BEE RIS ribose # MEL LW EDRUL - TWizdt, £

Fig.
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extracts
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Table 3. Biochemical characteristics of isolated bacterial strains

Clostyidiume diffecile [olated strains

type strain (JCM 1290 (3 strains)

Acid produced from
Arabinose
Xylose w w
Rhamnose
Ribose

Glucose

= + =
+

Mannose
FFructose | +
Galactose

Sucrose

Maltose -
Cellobiose -
Lactose -
Trehalose W -
Melibiose -
Raffinose - -
Melezitose + +
Starch - -
Mannitol W +"
Inositol - -
Esculin - -
Salicin w w
Amygdalin - —

Starch hydrolyzed — -
Esculin hydrolyzed + +
Gas produced

Indole produced - —
Nitrate reduced - -
Gelatin liquefied + +
Lecithinase produced — —
Lipase produced — —
Catalase produced - —
Milk reaction - =

Haemolysis (horse blood) - -

Main products from A B A B

GAM semisolid medium ic ib v iv ic ib v iv

p-cresol produced from CCFA agar + +

—: pH >6.0, +: pH <5.5, W: pH 5.5~5.9, +* +>60% W<40%,
- =>60% W<40%, W™ W>60% —<40%, A: acetic acid, B: butyric acid,
ic: iso-caproic acid, ib: iso-butyric acid, v: valeric acid, iv: iso-valeric acid
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NLA ORI D0 Tl #5102 Bergy's Manual of
Systematic Bacteriology il & - -3 L Tv 22,
72 GAM semi-solid medium 7 > i SE M I e 4
HAZA2 7774 =TS L2850 kb
acetic acid, butyric acid # %12, iso-caproic
acid, iso-butyric acid, valeric acid 15 & ¥ iso- valer-
ic acid %4 &Zh o Pk L7z F7:, p-hydroxy
phenyl acetic acid i1 CCFA Wi 72 7 o=
7774 =K BRI RS SRR
fEofic C. difficile I35 RO MEE 3 4L S p cresol”
FARAAHSM ORI 22, LU Lo i o ar i
2 Coditficile LTl L7z, 0502, 8ERiskiE C. D.
Check. D-1 kitiZ & 3 enterotoxin ®Feili 15 & f
HeLa S 3 cells # [H\ 72 cytotoxin DRI TV d 4L L
FBHEThH ) HHREERTH - 72,
. # =3

7 X OHUE WU M THIE & T U o
HHSIZ -~ 5 & lincomycin $, methyltetrazol -
thiomethyl 3t % 4 -5 cephem F 45 & UF— %8 penicil-
lin RIMAEHHI- LD SRICK Db 72,
7, aminoglycoside FIUEME Tl FHIRAEF DL
572, T FHRFEIEADOHEEIL Z 1S DHUEWH OHE
ik DO FE X BIf% L, lincomycin %X — D ce-
phem ZIMAEME O L 5 ICHITHEEO R W L O TIRF
FIFIEH A —AXIZ & <, aminoglycoside &N L ) 12 IR
FEHEM A7 F 72 2 HEEERE O L ) T FRIFEAE AR
EFEZHLND,

e, C. D. Check. D-1 kit {% enterotoxin LI¥to
MAHRDEAZ L ICT 52 W53 Ty
L0 C. difficile O enterotoxin (2B L 72 i
ENZ 7)== 7D—2k L THMTHE, ZNX
v P EAERL TEERAEWRHICE VoI ERI SN
WHEIC DV TRRFE L 72854, SBT/CPZ #4574 X T
HIHE T3 36 9 34 $1 (94 %) #* C. D. Check. D-1 kit
xR L7z, £L T, fbmds MHfEL 5 Sk
LA AEHE ARSI XOEBNEML Y C
difficile % 57 BERIE L 72, ZDZ X E 7 X064
kKM C. D. Check. D-1 kit By FHISED F 72 5 it
K#iH* C. difficile ThHdZ L 2mL Tvwb, Lh
L, CMZO L Hicidic T HiZBIET 51282 b
573, C.D. Check. D-1 kit izt L TG * RS
s (276Ih 03, Table 2) Lo i b, AELS
DIFNEDOTEAAE LR I LS, FEF, TH X0
EWYERMETHIEDEKE & L T Clostridinm
spiroforme'?H B\ F LT 5905, SBT/CPZic &k 5%
FHIE TR SN 512, Lo L, Fofbodid
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YU L B W o TR A D L Wi by B
M,

LMW TOLHEH T OMAN & LT ) 55
WS 20 Dd, X L 22 JEBAYE P AME T O]
Wt ke z2 ) B b LI W 2345
fAETH B Z &, U, Vi
LIPA/LP OO SRl NG N (1 70T N /LW el N A ¢ s -9 11
AN Wi 5 2 3 Tx v lUbits,
E TR 1Y [N U R T A U ARV A i 27) I A AR
P B L T ze e, 2 X306V IS M 5 1
DGR ECDODETH ) Fibsid 7% X ik
YU E 55D b Tvb, 12, 7
XL VT NEE [ O K AE s D I D Fe N i by B &
GhRT VYR AEDITEIE T 5, MRIDFENEIZ LY
BAWTELC LD EDFHZHIL, THXICEWTR
PRz didifbd 5 L8 biL s,

F 72, WM oFi 2 & 5 SBT/CPZ kKM T
HETEINRIZ D THGT L 72, FORE, B4 720
IUSELB LI A 17T HRIOFE LY.
L0 I P o= BETOCA 100 % & i L T
ILE1L69.0 %3 L X762 % E 47 FOIETHD T H
A LD, KT FRHZTE Loz, UL, %
B FREZD R Do TR KB LAl 5 2 >
@b SRR O H B L b,

X 73
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ANTIBIOTIC-INDUCED DIARRHEA OF RABBITS IN THE PYROGEN TEST
AND ISOLATION OF CLOSTRIDIUM DIFFICILI

Yukiko Hara, Yoshiaki Nagaoka, Sakiko Takahashi and Satoshi Mizuno

Department of Antibiotics, National Institute of Health,

Kamiosaki 2-10-35, Shinagawa ku, Tokyo 141, Japan

We examined the incidence of diarrhea in rabbits used in the pyrogen test for injectable antibiotics,
and isolated Clostridium difficile as a causative bacterium of this antibiotic-induced diarrhea. The
results are summarized as follows:

1) Diarrhea was most frequently induced by lincomycins, cephem antibiotics having a methyltetr-
azol - thiomethyl group, and some penicillin antibiotics.

2) The cecum contents from diarrheic rabbits given sulbactam - cefoperazone, lincomycin,
latamoxef and sulbenicillin, reacted positively with the kit for C. difficile enterotoxin (C. D. Check.
D-1).

3) C. difficile was isolated from the cecum of rabbits injected with sulbactam - cefoperazone,
which caused the highest incidence of diarrhea, indicating that this bacterium is a major etiological
agent in antibiotic-induced diarrhea.



