Contamination of C.difficile in public park
sandpits
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Abbreviations . L-CCMA, lysozyme-cycloserine-cefoxitin-mannitol agar; PFGE, pulsed-field gel electrophoresis
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AL THEMA L LCCMASSILOHBIE, ILH2h, 7o
77— ¥ "7} ¥ No.2 (Becton Dickinson and Company,
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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.
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[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.
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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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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)
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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
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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
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BOHLUKISIEE o RBEN L h o L LY, Ba:
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BERDOY A 7OC. dificile WRIFICHMWER L Z D5, B
~NOFHRFE B ICEBFEET A WSS EL LR, C
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TEIZH 2 AEORE & RETHRT HDEF DG NI L8
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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.
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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.



