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Clostridium difficile SBEEKBROFEBTH ), HHEMAKBR/ THECEELFERETHS. 72, C
difficile SEMNERTHENEELREBHO—2TH ), HEFIIBT S REABEN S HEINTVE—FT, THRED
HFEL, ZOBREERPRERICBL THILALRASATY R, SHETIZC dificle 3 MRICBIT 2 BEEIFBV
EBHLPITRoTEY, b FEEDE A LRERBEMIITEET S C dificile XREEEA L TOMRREIBL TS D LhtE 2
LRTVEY, BRICBVTRED O DERBRORNEINETLER TV AV, RIFE TR, HHEMI/NRANERmL <y
PR EDBMORMETERSAPLTOWAMOMYENRE LT, LPIiB 5 C dificile DEETRIL, SH5IC58ESR
7=C difficile Wtk ¥ HHFEB I A7, PCRYKSAEL T, BLUNRNVAT 4+ =N FYVERKKEIH: (PFGE) ¥4 ¥ v 7%
BWTBATA L1 Y, ZAOEBYOC dificile FRDFEEEXRFT L 2. BNRERTIZH 2 400D 60 C. dificile
DOFEFEIZA7%TH Y, EROHBLULHI ST oL FHSNL o2 L LY, RROBYIIE Z TESMEAN
DC. difficile BT L D B2 EAFREENL, T, BrSHEENLC dificile EHRD S A ¥V VDR, BEALD
FEEY T THRFE LIHIERLER, $ 5 I EORHRAEREMI DS AR ERVEL CELLHEKTH o2 Eh b,
C. difficile WIRR DR GBICHER L2702 L AREELHERIFICL > TRE D ZLATRM S W, 2Ry FO%3d9EH
S LTwaiEtEarEZE Lz ohiz. 612, Bl—% 4 7OC dificile ¥IEMERTOLR UM IORINER 2 EHh D,
Bx A L7:C difficile De P A~DIZHEE P o, TMICBOANEZ LTI FOHELONEILETHE LEL LRI,
DEDZ LY, C difficilels X 55 X UBENIC BT B IRfFERCHMERBR L & OIEY TN THEDEFMHER
225 LT, RGBS OOFEREEIEE TS LORERITREE S,

Key words Clostridium difficile, pseudomembranous colitis, hospital infection, community-

acquired infection, genotyping.

Clostridium dificile (3B K ROBERE TH Y, HEHE
AR R/ THENOTELZRHETSH S, F/:C dificileld
RENEETHENRELFEFO—>THY, WHEFIHBT2
EAREFE S HEENTV D, Hrh@EEd AT 59,
FORYERCWEF I LT, HERIKBVWTEAI 7D
FHEEYEURERE L LWL PR o TETWIDIINHN,
RO RN CRYRITIZ L A LHPB SR TRy,

—7%, ThEFTOBEIZLDC dificileid/NRIZBIT5RH
EABOWEHEXINTETWSEY, Bold@RREig, £0(E
B & UREEROBHIET+3TH 525 C dificileli e b
R EIMAGREMIIEETZIEESIRTEY, =
REORBENLTIRIEBRLTVAI LR #ELILGAE™,
M BWTIE, EROPWITHERET 2 LIWAHC dificile 25
ENTWT, SBYEEHERD ) B LIFRE SR TS,
HRIZBWIRAKOBRHE A ZFTCLIRTOLRVONRIKT
HAH., T TERNIETIE, HEAIPEFEML, 262Xy

FH194F 5A 8 HEA, Fai194F 61 8 HZHM

P EMORESETHERINRLTVWAROBGESREL
T, kBT 5 C difficile DFEE R LIz, 6 BB
L&) FRES N C difficile bRk HHEBRE TR, PCRY K
YA TBEUI/VRT 4 -V FB&AIKE (pulsed-field gel
electrophoresis, PFGE) # BWT#H#Hi+aZ ik by, 2AEO
o C. difficile FHROFEE I LEFEL /2.
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1. ¥%

AINNRERTTNICH 2 AE ORS00 s Frexdfe L (1)),
Wil o Fric> & Uk & P RBSTORE SREERML 2. R
LB ZBRIct T2 TATICTIRFLA. 85612, C
difficile RIS NABH DI L2 r AoV T4 s AMKTI
OB L LR LA, T4, REZRINL 208 E F—ib
BIZHLEROMEB X FILHE20 T2 6 1 # B> & 18k
DL 2R LAROBREZIT -7 (F1).

Abbreviations . L-CCMA, lysozyme-cycloserine-cefoxitin-mannitol agar; PFGE, pulsed-field gel electrophoresis
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I. C difficile D5 H%LE

Bl L 2806 0 C. difficile D5TEEEIE, 7TLa— i
Bz E B HEMBIREITV, lysozyme-cycloserine-cefoxitin-
mannitol agar (LCCMA)(J7i51), RUEFRBITER I (Fik2) &
AT EICE T,

AL THEMA L LCCMASSILOHBIE, ILH2h, 7o
77— ¥ "7} ¥ No.2 (Becton Dickinson and Company,
Franklin Lakes, USA) 40g ; ¥£X20g ; Na,HPO; 5g ;
KH:PO, 1g ; NaCl 2g ; MgSO; 0.l1g, vv=+—1 6g,;
2= bFISWLy F Q%LY /LSRR 3ml; yyna—u
BTbIOA (FHT4F7 R, 5#) 1g ; cycloserine (% 5
417 A7) 300mg ; cefoxitin (Sigma, St.Louis, USA) 10mg ;
lysozyme 1gTHh o7, F7:, Liigtkgodmiz LXL
CCMAR#HHMOEKZSge L, =2—F3 MLy FBIU
lysozyme 2\ 72 b D P 7s,

Hik5g £995% L% / — L omlZEEL, HilkiZT300M
ML CHERBUSN OB v/, 20k ) 1ERML,
WAt L 2B Ltk R L 2. # o kit % 3kepm T304,
FRICTEOHHEL, EBRAONL T, EBAHEAK200 12T
EEH L. 100 2| DNFERME % FHRIT L 7 L-CCMA B i i
AL, ABRFRIMAUBEIEL 22 TR Y 100 ] DR A IS Gt Eh e
KA T CIRML, 37C, 48RFMIBEASERELL. Fheh
DRI OWT, 0= —DMWIR» S C dificile L HIE S 71
IO - REEAICHEEL, FREMB LURELL.

M. C.difficile DEIE

C.difficile DFI5EiL, Allen 5, B UKato b0 NiEizfit>T
v, C difficile D rRNABHETF 2 RIT A PCRICE D EZ L
W BRBIEFOS 1 E Y i Kato S ODFHEIHEV PCRiEIC
I W07, Thbb, BEHOPIZEWT Kato HANER L7
Jle b o275 47—+ b NK3-NK2, NK11-NK9 , NK104-
NK105 % &8 L THIV, toxin ARG - toxin BRSME (A+ -
B+), toxin AB&ME - toxin BHfE (A— - B+), toxin AB&M: -
toxin BEEYE (A— + B+) OB FEMEFRNFEE 21T » 7=,

N. C. difficileDB21ELT

PCRY K% 41 ¥ » 7 it Stubbs 6 WO Fikizif LT 1.
BONPCREMIITSTTIOTMMET 2 &I1C& bifss
#, 3% THO—REN (FHIATFAZ) IZTERT 12V/cm,
AR BESRT LT L7, PFGEWC L 5 ¥ 1 ¥ 7, Kato
SWDOFHEIFENT o 12, C difficile % BREIEH%, 0¥, *
L, FYA7ay 22K LA, Fu7ay s 2 BRenin
[0.8% %)V 3 ¥ b (Fluka , Buchs , Switzerland), 1.5mg/ml
proteinase K (+% 514 7 X %), 0.5M EDTA, 10mM Tris-
HCI(H8.0)] iz T50C, —MiBE TS Lick Y, BHRB L

Table. 1 Isolation results for C. difficile in soil

U'DNAMIM 24 o 4. ¥V 70y 7 % Tris-EDTA B H K
(10mM Tris-HCl (pH7.5), 1mM EDTA) T#i L proteinase K
FINY Brv 71k, BIRRBEFE Smal (NEB, Beverly, USA) % v,
185 h7-DNA = HIBRIEIL L 7=, B&ikHHE, 6V/em, 7SR
¥ 4 5258 30FM], 50F52005M) THT o 7. PFGE®D /X K\ ¥
— ¥ DT Tenover 5 PO E MBI, DNA/SY F4
RO LDERERAS =517, 3EUTOEREZSTSAS
ELTHEL.

3% il

I. C. difficile DRBEFEC & RHEORV

BEORBUIZRTAUC BV TREIZHMRIL, »2oBHEWC
FIESERTV L WA AFTOBGE, FhOBEOEREIC
AT AHB LUK ERER20 WL ST o7 @D, B
B 6 DR 200 KIZ DN T, HE1TOAEEE 2 >2D1d
10448 (MR D5%), HE2TOAMIEL & ->7-DIZ 17K
# 8.5%), MHELDITHHELLE-DIX10KRE %) T,
C. difficile HEREII ST TITHAEUBS %) THo7- (K1), T
7z, AROMB X UIKOBREL G FEIBLUFE2VT
NOFET TSN E» o712 (R]).
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Fig.1 The location of public park sandpits (A to S, and X),
rice fields (RF), and mountain fields (MF) in Kanazawa city
from which soil samples were collected. The C. difficile-
positive sandpits were shown as A to S (corresponding to A to
S in Table 2), whereas C. difficile-negative ones were indicated
by X.

Number (%) of C. Number (%) of C. Number (%) of C.
Number of difficile positive samples difficile positive samples difficile positive samples
Sample samples tested by method 1 by method 2 by both method 1 and 2
Sandpit 200 10(5) 17(8.5) 10(5)
Rice field 20 000) 0(0) 0(0)
Forest 20 00 0(0) 0(0)
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4540 # B 19 4 T (47.5%) IZBWTHREDI D6 1456
VLD C difficileh oy S (R2). 1BE»S FREFNLHE
PEGEL, AAt3cHBkERICHERZMIIES Y, PCRY
KILELY, BIUPFGEY A XV &iTo /. iE#My A
o 7OBR, TRTOGEERD D S I6EHkD ¥ VAR
P P BT, 208/ FS CARY: - PR S
BiEfEsThH o, LaLEI S MFL ABRM - P2 B
iR sl o/, E86IZPCRYKY A EL I Tid
HUNDOBRLBZ 1 THEDHONR, PRGEY M EX FIZBWTid
36 ISHANT AT =5 LTI T 6N, FhbiddHic
20¥ T L TIZFiFon, R o1RIZOW T, W
DDNAGFBRO=HIPFGEIZ L 35 A ¥ Y ERWHETH »

Table. 2 Typing results of C.difficile from soil

Samdpit  PCRribotype/PEGE t'ype”. toxin gene type?,
of isolates(number of isolates)
nak/S11, A*B+(1)
tai/S31, A*B*(2)
don/S16P1-a, A*B*(1)
don/S42, A*B*(1)
bab/S16-a, A"B~(1)
bab/S16b, A"B (1), tam/S74, A"B~(1), don/S16pl-a, A*B*+(1)
tam/NT?, AB(1)

bab/S16-b, A"B™(1), bab/S16-c, A"B~(1), bab/S16-d, A"B™(1)
bab/S16-e, A"B(1), sal/S91, A"B~(1)

don/S16pl-a, A*B*(1)

don/S16pl-c, A*B*(1)

tam/S120, A"B~(2), mik/S121, A"B™(1)

sin/S130, A™B~(1)

bab/S155, A"B~(1), bab/S16-c, A"B~(1), bab/S16-d, A"B™(2)
wak/S162, AtB*(1), don/S16pl-a, A*B*(2), tam/S2-1, A"B~(1)
don/S16pl-a, A*B*(1)

don/S16pl-a, A*B*(1)

bab/S155, A"B(1), 0si/S197P, A"B™(1), 0si/S201P, A"B™(1)
don/S209, A*B*(1)

don/S16pl-a, A*B*(1)

T O U0 we
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1) Major type was determined when the DNA band difference was more
than 4, unless otherwise classified into subtypes (ex. S16-a, S16-b, S16-)
2) A*BH, toxin A-positive, toxin B-positive, A™B", toxin A-negative, toxin
B-negative

3) NT, non-typable by PFGE due to DNA degradation

Table.3 Follow-up study on C. difficile-positive soil

i

7o, WHCEDIIBIT A Eh £ don/S16P1-a & don/S42D &
I, W—DPCRYKY A TERTHEAPFGERIIZL Hh
LB ATIEFTONDIERL LS 2PINHFE LD, A—D
PFGE ¥ 4 7% R THMEINRLHPCRYKY 4 Fi2Gsh 3
ZEidhhat.,

*7:, C difficile ¥ REES N 19y O HO I B, 67
FHKMN, BLUQ oDy 4 7OwKEPTHES R
fo (#2). ¥7:PCRVY K% A 7/PFGE % 1 7OHEEDH b,
don/S16pl-aA*7 # i¥f, bab/S16-b#%2 # Ff, bab/S16-c A2 # ¥,
bab/S16-d 52 # i, bab/S1552%2 # Fr D R4 WD & 8
=¥ (AN

1. R—ERF COBREICL S5

C. difficilelitb L Lo 72BN S b, WHHEMD2 rFiiZD
WTidd » T3 BIEBMMER £ 7o 72 (K3). ZO%E,
WHIX 413X TC difficile Bk, BHMII3ROABHETH-
oo Y1 E o, BEH»S5IEPCRY K% £ 7/PFGE
4 TOHMEEN S B, bab/S16-dA%4[H & b &1, bab/
S16b, bab/S16-c, bab/S16, sal/S91A%%hEh 2§ Dl
Ehfs. F-B5M Tl bab/S16c At 2 Ml TRIL X i,

SHITHINCIRET A L2y OB S PCRI K Y 4 7
bab, PFGE X ¥ v — % 4 /%816, % 7% 41 7ORL B W
SR EES /s, F7:bab/S16-c, bab/S16-d D 2 HikkAH
DR SR K e,

£ 5

KETH/ROFEFFEOMNZ LY, C difficiletfiils
RIGEDPRONI:. TLHELIOR, HE2OATHEHEN
LRSS L 22, 1 THM s FE2 T shh
Do lBIRIIBWT, FMEN 0 —EFERELH -
L, EE6h—DHETORGHEINS 7y — XEKR
B C. difficile BBV BV LILEBbDTIE R, #h
FNDHEDB NI L DRBHRICESDLDDEZEL SN
7o PAES FICRAT T A R L IR RAL T v —
L TIHL S 2 H DBV (L6 bBKTTITo4) 12k
25T, TOL Y IHEHBICREIMND Z L ITFEHTH - 1298,
FRPOBRFTLLOOFRGIRL L EOTMEELEZZ LN
oo 207, FELBLIUHE2IREL L h—Fa 0 &
LTHEATWE LIESWEE, 4o C dificile % Huili
TAHEIZE, KMADOLICHHELINT S EFUETD

PCR ribotype/PEGE type, toxin gene type of isolates at examination (number of isolates)

Samdpit First Second

Third Fourth

H bab/S16b, A"B™(1)
bab/S16-c, A'B~(1)
bab/S16-d, A"B(1)
bab/S16-e, A'B™(1)
sal/S91, A"B~(1)

M bab/S155, A"B~(1)
bab/S16-c, A"B~(1)
bab/S16-d, A"B™(1)

bab/S16c, A"B™(1)
bab/S16-d, A"B~(1)

bab/S16-c, A"B™(1)

bab/S16-b, A"B™(1) bab/S16-d, A'B™(1)
bab/S16-d, A"B~(1) bab/S16£, A"B~(1)
bab/S16-f, A'B™(1) sal/S891, A'B™(1)
bab/S275F, A"B~(1) sal/S358, A"B™(1)
mal/S361, A'B™(1)

don/S16P1-a, A"B~(1)
tam/$120, A"B(1)




W2 B) 2 Clostridium difficile D iG55 39

ZeEZLNE, MOBREI TR LY I T LTHEEY Y X
A (Clostridium botulinum) % L7 58S BB, TICHkF
357 2 V¥ a W (Clostridium perfringens) HEOWIZL h, Ry

YUXAWORESRHESNL I EDNTTCIIHSGRATHWE S, £
CTC difficile . CBIL THEMIZ, #0ORFLEET LHIF
HETHTHEEICOVWTSESELFETRF LA, 42
TOLIAWHOE S C dificile DEFT 2 HEST AR5
- FESRTwiWw GREERT—¥).

Wik b D C. difficile DTHEBIEIZ475% TH Y, HMEL 220
BB L 2EFHC difficile THERENTW I EETRL.
IO ELDEGITE b, BFICBETCHEFIEY 28R~
DC. difficile BFIRIC R WHBLZ LARBEIT, £, C
difficile (LB DRSS H IR EC GBS R-AY, F—Hhig
DEPUHKO LIS T oL FHshEhoZ LY (]
1, #%2), REOIEC. difficile \ZiF R 3 NPTV I85k 2 KT
IlHbHZ EMNRENT. C difficileld e N #HLY & < B8, +
b HERORE, SR, BEEEfhEL SO RAPICEROR
THELTWD?, BE56L, B 2Ry bR EOHMOBA
IZHIEL TWB C. difficile s, HERS % A4 L CHIFEREL B
TAHZLHRETHA). ZOZEiE, SEbThe oy
DOBELOHRIURYES F o2 AHITHES N d o 7B H
ELTHRETHELEZONS, T/, BWEHIOFESH
BC. difficileD ¥ 4 1L, ATV % ~—5 4 TH—%+ 55T
FIEEICERLER, HIVIFEORRIESI NS ST
BEBVELTAF—5 4 TIHBE N BRI EAETH
Sl ENG, THEOEROEHIINBIIES L THE
AREERHERFICL > TRETWAEEZIORS, $7:, T
BOHLUKISIEE o RBEN L h o L LY, Ba:
OWWHFCLBHEREEZ I V. E512, 15FOBE»S
BERDOY A 7OC. dificile WRIFICHMWER L Z D5, B
~NOFHRFE B ICEBFEET A WSS EL LR, C
difficile DE: HELFIZE P RHPORBTH B A%, 1R
TEIZH 2 AEORE & RETHRT HDEF DG NI L8
BEERTVAEY, F/, Ry bELTHbRATVWARINIC
difficile ® RETHHEABVE VI HIE L H 0 O Kiifgess
WRE LAWEICREBICHELET 5 C difficilelid <y FO 2
BRTHDILIWHLREENE, $1Ff—%14TDC.
difficile KRG BEBOBEHLFWMENE 2 L b, g~
DFERFXFIORBERETH &, FiFO L IHEIW %
WA TBE L CHEOWE® R0 C. dificile Btk THELRLT
Wh, BIVRFIMTEZT LIRS 4 TDC. difficile HHE
I L TV A NI 2 b,

B2, R—% A4 7DC difficile 5 W] 2 45T b [ Lk »
LR ERAZ LD b, RA—0FEEREFR—OBE+EEICH
RoTHBSERITTED, b L IEC difficile DT AM:ZE
M A R RE R R TP FREL TWA Z L2
LA, 4B, C difficilel= X D ERShTWh WBREEEATY
DIREOHEE M CHERENBICELPICOVTIIRILT
VWA, B AR EDORY Mk o THEEICHERSRE
RECHBLEILNE®, XoT, BEEMNLIC dificile
De MOEFEH CIsiE, ERICBOANREZ ZITIE0
WHELONEFLETHLEEZLND, 12, SRIEET
T2 REE, YL ORI H BT IR L
WEADLEIL B, E Ly,

L, %9 e bRiilh (v b)) LOBREMISZVEHR
INFIZ ST, BICTHOBURE LY, F2)y M LOFF
BRI 25 C dificile l2iFH S R4 v v ) AR
FEDRHRIL, C difficileiZ L BilihB L URARIICBIT A EER
B R ABIRIE ARG 4 % & G B BE FHME O ER & %
RBET, THV ol h L O R HIZEB S 24
ERHEIEXMLRIETEODTH 5.

L] E

FNEERTOABICHFET 5 40055 6 C dificile & 5
BEL, SRI36RMREHRIHFEM S 1S, PCRUK S A
Ery, BXUPFGEY A ¥ ¥ %, iFot:, S6I225FHOW
oW T4y AT S SIZ3EMBREL T, LTok
RER/

1. 40 DWH» & D C. difficile DEESUEIZ 47.5% Td o 7=,

2. BRLLFHINC difficileD ¥ 1713, AVr—%4
THR—HT 5P TEZLERISEBRLEIE, 22VENE0l
AN NS BEREEYBEL~ A F— 51 72088 h
LRSI EA L THo T,

3. EBHAKRET oA 200B TR, A—% 4 7D C dificile
PP EETORLBE» 5B S hr,

B 23

WERABIIHIY, SECOLS THIEELIEY $ LSRR
FREEFZRNARNIEN S W EESSEN RS HE - @e
WK - BIFR) CEELAHWMERLET. T, WHEL MK
Bl 2THE 3 L CRGR ZEEEICECER VLY. BRIIRBIRI
SHH A FEE E LA FMBEOREEE T L CRHILR L BT 2T
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Abstract

Clostridium difficile is major causative agent for pseudomembranous colitis and antibiotics-associated colitis/diarrhea.
While C. difficile is responsible for many nosocomial diarrhea cases, it also causes community-acquired infections of which
infection routes remain unknown. It is suggested that children acts as reservoirs of C. difficile and that they are infected with
environmental C. difficile through the environment common to their daily lives. In this study, the existence of C. difficile was
examined in public park sandpits where not only children but also pet animals may have contacts frequently. The isolated C.
difficile strains were subsequently classified into genotypes using toxin-typing, ribotyping, and PFGE (pulsed-field gel
electrophoresis)-typing. The isolation frequency of C. difficile from 40 public park sandpits in Toyama prefecture, Japan was
47.5%, while C. difficile was not detected in rice fields and woods in the neighborhood the public parks, which suggested that
the sandpits could be possible sources of infection of C. difficile to children. The genotyping results clearly indicated that the
majority of C. difficile isolates was closely related each other from the point of view of molecular epidemiology or seemed to
be evolved with very minor continuous mutations. These results suggest that the transmission of C. difficile is mediated by
reservoirs and/or sources of infection that may have close contact with their local areas. Pet cats were thought to be possible
transmitters of environmental C. difficile. Furthermore, the same strain of C. difficile was detected from the same sandpit at
several intervals, which indicates that it would be better to take sanitary actions including frequent replacement of the sand to
prevent the C. difficile transmission to children. Taken together, when one consider the transmission route of C. difficile in
nosocomial or community-acquired infection leading to antibiotics-associated diarrhea or pseudomembranous colitis, it would
be important to take the environment near at hand into consideration.



