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TLAY AKREBORIERK E LT, HEBT F IKE,
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difficile W45yt =, B, 278t L 12 C. difficile 0%
#rc C. sordellii B RIME I & v hfn& h 3 Ak
BEEHEENEAT I ENSHOWEE " Ic &
DS sn, B3 C. difficile 78 PMC © T E 151
D 12L& LTHEDONBIZE- 12,

AERBSIC L3 PMCRIFECELTE, 2 0B
HAMNELLNTOEA, ESVBLGFASHEER™L
ELoN 5 50 L Lo BEICHAR SRS L1
BRARBABHECRIETSLELATVLE . —F,
REEAEED oo C. difficile DS CBIL Tid, %
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Table 1. Composition of modified CCFA medium

1. Basal medium

Proteose peptone No. 2 (Difco) 40¢g
Fructose 06g
Na:HPO, 05g
KH2PO4 0lg
NaCl 02¢g
MgSO; (anhydrous) 0.01g
Agar . 20g
19 Neutral red solution in ethanol 0.3 ml
Distilled water 100 ml
pH 7.2
II. Supplements
509% Egg yolk solution 10 ml
Cycloserine(Sigma) solution(30 mg/ml) 1ml
Cefoxitin(Merk) solution(l mg/ml) 1ml

Lysozyme(Seikagaku) solution{l mg/ml) 1ml

BiRARM LR EER L. TOBE, Lysozyme
7 W & 0.45um pore size ® membrane filter
(Tapan Millipore) % F\ THGBIEE U, fERBK
FEHATEBBLLEBR Y r — 1 18~ 24EMs 5L
WRIELTEMMRISEh aBRE KR L, HH
BEECHYHBLTH 2. BIAWICERLALFTRR
(Prereduced diluent)*" B W CHEE 10 FRER
FL,I0'»5 102 TcoENThoRRK0.Lol%
FE 0% CCFA AU I BIE L, KEH R TEIR
LGy +—T3TC, ASHERIEE U o BEBR, v
vF x - ARIGEHED, hRFIE L BE LIESHE
D REEET, BikE (3650 A) AR v 7 (=
AN54 L, v FRMEE) ORFETHEBOILE
4 5EEA C. difficile DEE & L THEEERE L
7220 zh 2 ho#EEMEIC> W T EZEo C. difficile
LEbLh 3 2BEOEREEMEAL, & 5 1cEik CCFA
WREEHh & BRI AR 0 728 CCFA iR 853 THEE
ORBADIE W & 2D 2k, VPl Anaerobe
Laboratory Manual®® @ fikic e U CEY (b F R
HE (EESHEMEIR, Gas chromatography ic & 3 5
HERUVREREOERBRONE TR W C
difficile TH 5 L EEEWAL .
M. C.difficile ¥%HEKOEREE
FRMF74 3 v CREELAEK0.2n % 0.5%
7 F oy 2 7 1 2 v Chopped-meat-glucose
medium (CMG)® 1B L, &Y v —2HV, €%

i

H280%, KBEH 2 10%, KEHR 10 %DOEETT
37C THRESEELL. BER, BERHK6.005
T50Mlichsc 2B LL (B 6.0UTTRHE
FlrELES AWV %, 41T, 10000rpm 5 S HEECHE
riEikE &9, 0.45um pore size ® membrane
filter (Japan Millipore) THEBHEE L/ b0 % F
FEige L.

V. EEmMHE

0.06M v vE&EEEA//K (pH 7.0) TI10%
(V/V) EEEAEED, 4°C, 10000rpm 10 43 ELE L&
Ltk s FiLom mBRE L bo & EERE &
L, et L.

V. HREEER

SRKESAREFRY + L 2R, HEAHFE—-HE
& 0 4y 5.% %\ /- Baby hamster kidney cell (BHK
-21/WI-2)® 2B THlaEWEREIT -1,
AR E I3 EC- 5 (v v IERINGE (CREA
BIM) 5 9% (V/V), Lillacilin (FH:2%438) 100ug/ nl %
%4 Eagle minimal essential medium (H/K&Z))
ARV, FY T B, 20 A/ nlicid S5
EC-5 i o L /- BHK-21/WI~2 # {8 /% 5 g
% Nunclon micro test plate (Nunc, Roskilde,
Denmark) ®#% Well 2 50u0 (10000 {& /well) 53
EL, RESANE BB AERES N BBRRY
Z{MiaksE%E (Forma, U.S. A) RT3TT 24K
ks L Miass well EHE I {# L T monolayer
ERB LA b0AERLL. EC-oitE MV THER
HRUEFERHNRE 2 EEEAERL, ZAZhoFR
# 50ul % & well (cHERE L, Microshaker (+ 3 —¥§
I ciRB LK, BUNBEECRL, EER
6.24,48 BsRi% . fEIA%EE L, B0 (L, ME
{t., monolayer @A & TR&a N B HIla K #
Cytopathic effect (CPE): OB ELZHIE L. T
DAL T 2 BESFROYS K % M8
Cytotoxic unit (CU) /50ul & L7z,

VI. #ERasEtehnss

C. difficile ## % hfnd 2 C. sordellii It HFH Il
#2, C. sordellii 3703 #kZ AV CTIERI LA b+ 4
FeERAGRET A LB .EC - HEMER
WTHEE I FR L B 50ul & EC - b it E R
WT 32 fEFHIRL 72 C. sordellii MBERIMEE ER I
BaL, 31T, ARG sERE, 2050l £k
Toofn < FH L 7o BHK R 50ul o H#EEL <
04 BsfSbE Bk CPE 0B EEHE L. SR L L
Tid, BEC-5¥#5MiT 32 5 AW L BEFRINEE
Hurf.
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VI. C.difficile E&RCXT 5 & FIFRORMNE
i3

C. difficile %K & L T C. difficile ATCC 17859
o CMG T DL #ERK ( 16384CU/B0ul) AW,
EC-5 Iz O TAERK: 2 EREFERL, z o0
25pl CEROE FMFERA&L. 37T, 302G
Sk, Fidomn< AL - BHK #HaR:8H 50u!
IR LT 24 RRRRER%, CPE o F 2 HE L, 0
EEEFEANS . BREE NBORSK RN
L] & OF(LERE SV, thIIEERE L HE L
1.

VI. bk FOFEODIE6CESORHE

WERINAED 40 % (W/V) BRESHHE o th B4 %
%R L, DEAE+ 7 7 7» % 2 A — 50 (Pharmacia,
Sweden) #547u02 7957 4 —ick DRI
febD% IgGHE4TE LTHOLE.
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I. HEEHISOC difficile 98z
K2R2M{WE A B C D#EA 41 A
haEt 49 A (11.4 %) o #EHh o C. difficile 25538

Eht, BACBWTR, AB:BEOMBEOMIZC.
difficile D3 #RIcENEBD bhiz. A BEBEOEA
A 282 Ao 5B 26 A (9.2 %) &5 C. difficile A8
DN, BEHICHO>VWTE, C.DoEEROBII
& C. difficile DABERICKEBZRED SN L H -
fo. CDEBHOEFEEGT 149 ADH>B 23 A (15.4
%) # 5 C. difficile By s e,

0. #EDoDC. difficile BHERTIBEHOE

EEH

578k C. difficile ¥AEIER 49 #kh 34 Bk (69.4 %) 4%
FEWRTH - . BEBERUVEANEED 50 C.
difficile Bt (BEEEH, EAHEE b, 5%
RO D ZEEE, BOBD69.6%.69.2 %% LA
HBEoMIcZaRoohidh o, BEHROEHE I
B E b 64 ~ 8192CU/B0uL Y, HEbkhRE
Bk (1024CU/B0uL DI L) o 5» 2883, 0B D
56.3%.55.6 %L, CORCBVWTHLHEROM
KERBEDORAM -T2,

C. difficile [BHEEE 1g H7- b OFIT, HEE
KBWTREVEK 10, BREEK 1M, ZA B0
TREDERK 107, REER 1M 2R LKL (%3.4).

Table 2. Isolation frequency of C. difficile from the fecal specimens of younger and aged adults

Number of Number of Number of toxi-
Group Age specimens C. difficile- genic C. difficile-
tested positive specimens(%) positive specimens(%)
A* 60—90 213 15 (7.0 10 (4.7)
B 5080 69 11 (15.9) 8 (11.6)
C 22—28 40 5 (12.5) 4 (10.0)
D 22—30 109 18 (16.5) 12 (11.0)

* A : Inhabitants in A old-aged home in Kanazawa.

B : Inpatients in B hospital in Fukui.

C, D : Students of different classes of Medical School, Kanazawa University.

Table 3. Number and toxigenicity of C. difficile in the feces of younger adults

Iéuc%?‘%lgf Nfufmbelr Number of fecal specimens having C. difficile showing cytotoxicity of
if’;c16§ of  Specimens 0 64—128  256—512  1024—2048 4096—8192

102 level 3 0 0 2 1 0

103 level 9 2 0 2 2 3

10* level 6 3 2 1 0 0

105 level 2 1 0 1 0

108 level 3 1 0 0 1 1




¥ 7z C. difficile B EFEERUCEAOEE 1g 1o
Y OEHEKE B0 B0 100,10 2R L, ZEADHH
POBMEER LA, Tubn, C difficile [BHEFHE
H2IAESAC21.7%), FHEA2 A 1L A(42.3
%) MHEE1g H1ov 10°LiLo C. difficile #{&F L
TWwiz,

#ElgHh/-v 10°LILoFEC. difficile #6573
C. difficile Bt &I, EEHEIA, ZABATHD,
C. difficile BHEFEHE (23 A) RUEA (2 A) o
zhz2h 13.0%, 30.7T%0E& %KL, C. difficile
PEEZ L T, ZBAKBOTEHEEICEET S
EDTmahk, LhLEMS, choosHoEEC.
difficile Bt HF0RKBRECH T 2841, BES

(LAOAN) B0 TIR2.0%, EA (282A) KBV
TH2.8%ictT &S, MBOMIcEERDONIEL -
7o,

W. #®EDOC. difficile Fx

C. difficile o8& h - BEMHH(LHOREO KT C.
difficile M5B 7S - FoBEME (100 #8K) @
g > W THIIREEEMEL 2. TOEE, C

JH

difficile O3B hish - o BEMH O F i
MRS ER B R A IO B ENTE L A2 ]
WD EHS, 100 Ll EoE &C. difficile &
BEEMHOMBEELESHT, WFhoMbKcb2
imfaEHARZDEENTEL LT,

V. & bmEHDC. difficile ZBRICHT SR

EH

EHEEB TR, B C difficile (REE 16 Adh 14
A (87.5%) »5, #7-4E# C. difficile REHFICBL
THTARAACST.9 %) &&VHEE TILFED T
EEMED S (EH).

La L#A S, C difficile Z#E L TWHEWEES
wBnTik, 2LASR4 A (19.0 %) olfiEsi C
difficile HEFRicxtd 2 TE®REZR D 2 ICB EL L
stz —HEABTIE, C difficile DS BEICEH D I3
{oFholEdc b hfiEE+@3n kb, B
C. difficile BHEOEHEFEEFE chMEHELAD S
14 A > 5 2 Aol H0ul &, 4CU/B0ul D FEME %
BEI L 7B E S - fo s, hREREF LB O
HEHED I L AL OMHE S0u! 13,128 — 256CU/50u!

Table 4. Number and toxigenicity of C. difficile in the feces of aged adults

I&I}lszﬁ?;lgf I}Ilfxmbfr Number of fecal specimens having C. difficile showing cytotoxicity of
inlgof  ecimens 0 64—128 256512 1024—2048 40968192
102 level 5 3 0 2 0 0
103 level 5 0 0 1 2 2
104 level 5 2 0 2 1 0
105 level 4 1 0 1 1 1
108 level 7 2 2 0 1 2
Table 5. C. difficile toxin-neutralizing activity of serum
Group I;)Ifu;rell}')ae i guzi’rz}}%gl: ftgixi'g.having
tested neutralizing activity(94)
Younger adults
Toxigenic C. difficile-positive in feces 16 14 (87.5)
Nontoxigenic C. difficile-positive in feces 7 4 (57.1)
C. difficilenegative in feces 21 4 (19.0)
Aged adults
C. difficile-positive in feces 20 0
C. difficile-negative in feces 21 0
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oEEAEFRIL . #FC difficile (REZE 1 ARY
C. difficile Z2HE LW 1 A © f1& 50ul i3,
1024CU/50ul boEvwEHEE B L . 4, C.
difficile ZRF LW iIC &8 54, MEP I hfniEs:
ERADIAOEBIIOWT, 20® 1 Bichib C
difficile D% WA LEA 728, AEEHMT
BLEMNTERD 1.

PRERE R L L MERREOBEANE 2R 1 &
B, 0FNLDEIEML IgGEI IS TN T & A
AL /2.

E %

C. difficile (ZHiEA 51 & 3 PMC 0 X E 5 FER
RELTHRLCEDONT LR IO 3@ 2 o
C. difficile 578 F 553t ic > W T i@, 4 George
5%, Willey "2 8080 CCFA, C&C it £%
U7z, B ER A A #l & LT Cycloserine (CS),
Cefoxitin (CFX) »HwWSh T b, CCFA B
W CS 50018/ ml , CFX 16ug/ ml , C&C ¥EHhic 8 W
T3 CS 250ug/ ml, CFX 10ug/ miASilE&E T
5. KEBRICHEI L, CCFA B3t & C&C Heith % Hobkik
Flfc, BEROBKOEEDRE IEE L L
TEREFDI M, » 1oh, ATCC Hikiz CCFA B
EEVTHSAIRRESED DS EEREETR L.
L L, WIENOREKRICE VT b CCFA it
OERESHSOO AL HBICHE L, CRC M Lok
BN TENBBEE THB MY -1z, Lok
Eho, KEBRITHBWV T CS 300ug/ nl, CFX
10ug/ ml & EIN L - & CCFA #ith (M — CCFA) %
MW, # 72, Lysozyme Gsinss C. difficile ofaFo
REFCRETEZLEVIEE (RER) i,
Lysozyme 10ug/ mlZ#ML 72,

TUEFRER SR A EFE » & o C. difficile @ 4y 8 1o
BEL Tid, George 53 13T AR 4 A (3%) 0#E
» 6 C. difficile #4538 L T % A5, Larson 5'9¢
HHAROWFROEEN S & C. difficile 2 38T %
ot Willey 512, %S DERL 1 C&C 5t %
RCFLARIZER SRR A 60 A BB ARFE L f2h8,£1¢
C. difficile # }BET X i » 2. EBORFETIE, I
ERFHRERRA 431 AP 49 A (11.4%) OBEH»S
C. difficile DB & /o, T DO53EERIZ, FR O o
MEBOBRBEICH~NHO A CEVEERLTWS, &
DERFRRE L TRERNLENEL SN G, C
perfringens <> W TIRERICEFEhoEHEARKIC &
DRIE->TVELHESNTVE, E£/,CCFA K
Mg C. difficile 254K F THLER T B L,

5, & ORMICHFEEIREM TS 255, 2D CCRA
i h 25 4R (CS, CFX) OBEERE L /-
%, C. difficile QMR BIRMICH A I - & %13
RTEELVLESILELNL S,

RAERBERSMARFE RIS 5 C. difficile DB
BicBLTaE, 0~ 10"g #EBEMEETRTYL
B0 KBTI 107/ g BIELL L0 REIE S Y
BEELLZ. Lr b PMCEBERFEDO THE K

10°%/g (8 "Ll EOREE D, IR EEE 149 A
3A (2.0%), BHEREA 282 A 10 A (3.5%)
Kb, i/, HEHMERSHRA» LD C
difficile S Btkk iz, PMC BE B E B & B4 ~T
PEHERTH 5 LHES T 21920 AR ICH
TSR 49 BRrh 34 Bk ( 69.4 %) DSEEHT

Hote.

Bartlett &'z, PMC BEF#EcBIL T 10Vg %
ko C. difficile 3 8S N384, zo#FEdh |z
& C. difficile ERMED O, LhbZoBRELE
EHBMBEBIT B EERLE. L LAREORE,
PEFFERERAIC B W T, &&= C. difficile 7
107 EELLEET 5 EEMBETIC b2 < Fit i
BHoNBEd -1, EHOERIE, £ FESEROC
perfringens D & a BEOEFRIcBLT LA S
NTW B2 #3 C. perfringens KB HEET 3
BENK e BRMELSCREBShTVWERIZS> W T,
a BERWHENT"PEFED o ERELMFER S E
ZonTW3 . PMCic8\\WTit,C. difficile Z#EAA
REFRIECHESLTWAEEZ ST A0~ mezagy
i, BERCBY 3 AROEREEHT IS LT
SIL—EBOMEBBLELELZ NS,

C. difficile F ¢ 2 bkl , EERERA
lBWTIR, C. difficile ##%& 23 A 18 A (78.3
%) @D SN, £ C. difficile JHREE LBV T H
QLA A A (19.0%) olfiihicEbohnt. ch
R U, HiERIFERSEAIcBUL TR, C difficile @
SHEIEb OB REEACED SN -1, [
ERo ik (1gG) OISE I 51 5188134 DOFFA
STV, PMC OFIEMNEBACE VWL WS T
LEEANG, ABOHENSAEREICHEL, B4
SHOBEEETLEELLNS.

Zik CCFA #5th2 O THAR EZ 5 B A 431 A
(CEERAIO A, BEA82A) 0XEFE»S C

difficile DBEERS 1AE R, HEH 3 A (154
%), BN (9.2%) OB 49A (11.4%) @
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HE,LABEESWL . EEFOEKCBLTE,
BEEZ, ZALLCEE g IP~10ETH-
FoS, T EBIIEEE T 10/ g #E, BEAT 10
EBETHD, EATPPEVEETRLL. EFERU
2 AEMED 50 C. difficile SyEkkrp, HHEHRO LD
BEHIVTN LSBT %THy MEOMICEZIRD
ST, FEAMEKOBEORBI LV TLEEER
UCEANEESBEBEOBICEZRIRADONL D 5 .
105/ #ED L% % C. difficile REE L, HEE 3
A, ZASATHD, C. difficile 2RET 32 BHEE
(23 A) RUEA (261) Xd 28&E, £hEh
13.0%.30.7%& 70, ZBATVL ShEWEERL
o BL, BERECHTAEIAI2.0%.2.8% L
FETERIEDONEH, . —F, C. difficile DEH
KEbD L, WEFROEEN S b C. difficile FH
BREshiEs o, o, HEC difficile #RE T
BELALOEEZOMBE T C difficile BRI
%4 B e EFE NSRS S, BACMFETICEE
BB, T,

BAgkbsicEs, BRECEHRMERS T L RMEERE
HERcLb S REEBIET. o, EROZTRHELD
HAEEMEREMS R & Lo PRE-—SERE LD,
SAUEMBHERE E LPEYFEEZRARLICE BHO
BARLET. &5, BHKMa2HA 58K E, Mmiasitsl
BAEWERETEOE LEQRAENAFIERHETF S —K
2, BEREBCHBIRE $ LSREMKEEERHER
B BELErET.
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Abstract

A total of 431 fecal specimens of 149 younger and 213 aged healthy adults, and 69 aged
adults with cerebrovascular disease but no gastrointestinal disease were examined for the iso-
lation of C. difficile. C. difficile was obtained from 49 fecal specimens, and isolation frequencies
of C. difficile were 15.4% in healthy younger adults, 7.0% in healthy aged adults, and 15.9% in
aged adults with cerebrovascular disease. Thirty-four (about 70%) of 49 C. difficile isolates
produced cytotoxin which was neutralized by C. sordellii antitoxin in vitro; in both of the
younger and aged adults approximately 30% of C. difficile isolates were nontoxigenic. Cytotoxi-
cities of toxigenic isolates from younger adults were as much as those from aged adults, ranging
between 64 to 8192 CU/50 ul. The number of C. difficile in feces ranged between 10% and 105
level/g of feces in both of younger and aged adults. The level of 10% or more of C. difficile in
1 g of feces, however, occurred more frequently among the fecal specimens of aged adults than
among those of younger adults, that is, from 11 (42.3%) of 26 aged adults and 5 (21.7%) of 23
younger adults having C. difficile in their feces, showing that the mean concentrations of C.
difficile in feces, when detected, were 104 /g in younger adults and 104‘6/g in aged adults. No
fecal extracts showed cytotoxicity, no matter how abundant toxigenic C. difficile was in feces.
Antibody against C. difficile toxin was found in most of sera obtained from younger adults
carrying toxigenic C. difficile, but not in sera of aged adults, no matter how abundantly they had

toxigenic C. difficile in feces.



