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ISR T 4 =)V RIVERIKENIE (pulsed field gel
electrophoresis, PFGE), PCRU KR f ¥V 7ip &
DR ENT WD, HIED L Z AFEHED: L X5 )5
E7 <, XVAEMRESHRER L7290, HEOMY)
BaMAGHLE TN SN LEPE WY,

HOR R} SRR R R 2 ER b R R e L2 33 15 B S ALk
75D C. difficile D5, 1996 4F 75 1998 4F F Tl
EMB X Z30HATHRTH - 7225, 1999 4FIH 707k &
SUIZHSIN L 2000 4F & FAk A 208 L7z. ARWFSE
TIEBENBEA D EE L AT 57290, PFGEIZL HH
WM EPCRY RS A ¥y FEmRibm T zAae
DU AT > 72D THET 5,
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1. R

AR BRI 212 1999 4 10 H 22 5 20004£ 10 H £ T
OB AR, PR S & BE L C PR RS
57 OB EH IO FTAE X Y 458 S 7z Clostridium
difficile 59%% H W7z (HEHZ 257201408
IV 1IkRE L2840 BETIE, ThEhin H,
117 ARICHEES NI ke &) MR +oE%
WRER—F— (ZVZANYT T L) THIE,
CCMA KM (H7K) TASH:RIMESNG R LM - 57
Boaa=—o3EEK - 77 2B O 21T
W, CDFxv 7 (VF/F) ICCThlkto/zanm
=—%C. difficile L7z B, 1FEHRAE»SIT12
o — RN LR EZ T o720 TREM2rOL=2 4
v 7 (BRALEE) 12X B8 Toxin A ORI D W
AT 72

2. PFGE#:

T S D58 IRV HMEZE 8 mld TYG B2 8
L, 37 CCTIMBRGS L2k, WO ImlZ2H L
W8 mlDOTYG ¥z z, 37CCoHR MBS EE L
72# TES buffer T2RPLEHRER L, 1.2%MKEE 7
#ia—A (Incert Agarose; FMC) & Wiz HAlIX
¥, TITE—NVFICTHVTay 2 25K L, pro-

teinase K (1.5mg/ml) (FDEHE) TEREASHZ 1TV,
phenylmethylsulfonyl fluoride (PMSF) 2 T
proteinase K% A {G 1t %, il B E & Sma 1
(TAKARA) % 30CIZCT—WifEfH & & DNA Z YW L
720 MIRRBERMBL 2T o 27X VX 12% kB 7 A 1
— A (Bio-Rad) (2 iA&, 05 % TBE buffer % 4C
WL BBV A7 4 L20~60%, BFE6V/cm,
22 WE [ D kB 41412 C PFGE 2618 T & % CHEF-DR II
(Bio-Rad f1) 12 & D ikB) &2 17 - 720 KB TR T
VuraTsuvA g (1ug/ml) LT, BIDETE
B L72e 2B DNAY A X v —7% —IZldLambda
ladder (Bio-Rad) % M7z, f##T 13 Bio-Rad ¥t o
Fingerprinting Version 1.6 7% vy, Bk O HPME
1& Dice DEMEHH: (2 X [{—/3 ¥ 50X 100/ )5 Ok
DNV PR, 75 A% ¥ 73 UPGMA #: % #R
L RHes & e %, DB S0% L L s I A & — D
NG — e L0,

3. PCRUKZAEV T

TS O EDEETIT- 721271, Wz AL
72 10ml @ Fastidious broth™ (23 L, 37 C T 1Mk
SEEF L2, B Iml % R # Cartwright 59
DNA i1zt v lysis buffer THEE# lysozyme
(10mg/ml) % & A7 lysis buffer iIZ¥EH» L, 10% SDS
(sodium dodecyl sulfate) %Mz 37 C1HEEMA ¥ F o
N— bk, 7z /=T /)= -zaakVA -
AVTINT VA= VTHREHLEZ L, =¥/ —)
LB X > CDNA ZfE 3 L, TE buffer 50uli2
whL, ZO5ul% 771 —FDNA & L7, PCR
SO OFEE x 1IPCR#AEME, 1.5mM MgClz , 200
uM ANTPR &, 794 ~<v—"2 £25 pmol, Taq
polymerase (Promega) 125 U C&m% 50ul& L7z,
ZDT T4 <—1316S rRNA#RT & 23S rRNA i#ifx
F WD AR— Y — IR A2 WIS 5 72015 SN TB
D, R1OFGMT CTHIEHPCREWIL75T T 3050
ML, 7Ha—2 (3%) (TAKARA) 7 VESIKE)
(120V, 500mA, 904) ZATw, RTHIFI T A

#1 PCROTIA ~<— &40t

Primer Sequence Amplifying condition
16S rRNA™ 5-CTGGGGTGAAGTCGTAACAAGG-3' 3BA 7 96C  1min
23S rRNA 5-GCGCCCTTTGTAGCTTGACC-3 56°C  1min

72°C 2min
Toxin A NK9'9 5-CCACCAGCTGCAGCCATA-3' B4 7 95C  20sec
NK11 5-TGATGCTAATGAATCTAAAATGGTAAC-3' 62°C  120sec
Toxin B NK104'9 5-GTGTAGCAATGAAAGTCCAAGTTTACGC-3' 3B A 7 95T  20sec
NK105 5-CACTTAGCTCTTTGATTGCTGCACCT-3' 55C  120sec
74°C 5min
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W CorEE & W7z Clostridium difficile D555 fRMT 3
%2 ToxinZIFl, WWHZIPFGER - /3% —> L PCR) RX¥ A 7

Toxin 5 T[FCEX A BCDETF G HI J KLMN O PQRSTUVW Ul
ﬁﬁgzw—y2s 15 16191421 1132023 6 17187 3 1112254 32 526272833293034 9 22102431 UT
: "PCRVFM7 ama fuar tpegkcfzfviyhdjlxngijjjihxbbfaoqgswy
i 1 1
I 1 1 2 4
v 11 1 11 1111 1111 111 16
il 11 2
i 1 1 2
-+ v 41 5
W 1 1
i 1 1
i 1 1
I 1 1 2
v 4 7 11 1 1 1 1 2 120
OV 1 1
VI 11
W 1 1
X 1 1
% 517131111111 1111111111111151122111111111159

* UT,untypable

. ., 50 60 70 80 90 100

Tu<xA Pt (lug/ml) LT, E4DETHEHE Ll ETIVITII IFETTITETIY ITRRTI L u
L 72 DNA# A X< —% —3100bp DNA Ladder {::::Eigégs%

(Promega) % H\W7z, 12
L BEBETOR 19-B
weRETOR - —
PCRIC & AW FBIz T OB INEE S 0 25t ?m
WiTo 729, 5 FL—FDNAWRY R A L 7T _|:13].E
M L7 DNA % 1 [ L7z PCR IS0 LA — -r
X x 1PCR#%Mfi%, 25mM MgClz, 200uM ANTPIR -| E‘J}G
G, 754 <—"9 %6 pmol, Taq polymerase ’__‘_ 178_H
075U T4&E % 30ulk Lize 7914 ~—it Toxin A 131‘1
BAET O# Y % LIRS 3% 5 NK11 & NK9 I— N
DFIA =,y b B LU Toxin BREIZET DM EL "
HIERLH T I3 2 WA R § 5 NK104 & NK105 0 — o

TI43—ty FEHW, £1OEMET CHIERE, ——— =&
PCREWIZ 7 Hu—A (2%) (TAKARA) 7 IVEZR L—:gﬂo
kE) (100V, 500mA, 6043) %47\, RTHITFY 29-p
TaTuwA N (lug/ml) LT, $EIOLCEE e
By N T 9-8
jﬁiﬁl/bf.o 1 22-T
10-U

0. # % siow

1. PFGEIC & 217

i R 0 B Rk 59 ¥R D 704 O, PFGE I & % ikl
INE = 3485 — LIS, FEMES0 %L E
ZR—E L72MANTIZA~WD23EIZ50F SR
(B o F72482NN Y FOMZWRBIAGEK (UT)
Thotzo BBPINTHETH - 72550 H H, FE
80% L L& —& LMo T AR D 18K
(31%) &b %L 7%% — > Nol5 (11¥k) No2 (G,
No.8 (1#), No.16 (1#k) H»EFhnsz. KiZEh -
720HNE 8Kk (14%) T4oD/3% — ¥ No27 GFE),
No.26 (1#), No.28 (1#k), No.33 (1#k) »&Fh

X1 C difficile 592 BT % PFGE AT &
Dendrogram
AT — VB (%) =KL, EWOKTIZPFGE /Sy —
HMOT VT 7 Xy MIPFGEM % %3, PFGE X3485 —
HLE 80% A L ik By /87 — > Z[dl—& L2 BB TIRA~WD
23BN Bz,

72 FOMDINYT — U IZ1~2MDBEETH - 72 (£
2)o AR, ORIDZENZNDORE ST — 2 DNV FD
HEWIE1~3AKTH Y Tenover 5 @ PFGE KB D fiE
PO “ZboOTHEDD” ITHE LA (M20A
15, 2, 16D/83% — > B X OORL27, 28%H),
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THERE 104

M 123456 78 9101112131415 M
E rT™ N r - -

X2 PFGE/ Y% —
L—>1, BBIAGERE L—>2~5, 7, A58 L—r6, E-13
B L—r8, A16%: L—r9~11, A28 L—212~14, 0-
27/ L— 15, 0-28%; L — > M, lambda ladder ¥~ — 7% —

2. PCRUKZA Y7

PCRUYARZ A E Y FTIZTRTOKRTNY F2 iy
5 Z Ak, KISy — 1327 (a~z, aa) BUC
G oNiz, mbEL B EDZOFa MO 13T
D2%% D720 RATiRIASHE, fHASHTH-
7z (FR2, KX3),

3. PFGE®!X PCRY K% 47

PFGEIZ X 2RI E PCRY K7 4 T2 M AEHE
5 L3605, PEGERIO AR, VKRF A
TOafl (LLFA-afl) PNI13kERL L EHKRD
22%% 50, RWCTPFGEMDOR, VEZ AL TDj
B (DUFO-j /) 27T TEED12%% bz, 20
DY ALY TIFIZIZHBE L T2, R—Kokkd P
BASNh7z, PFGE-ARIZIE T 5 PFGE/$% — 15
WZIE32DPCRY RF A7 (11kkH 742 a R, 3k
ARuld, 1RR2SERD) BNEFEFNz, ulliZallE NV F
2RO ANVEL Y, fENI4ARD ENE R > Tz (K
3Ma, uMBM®), T/7PCRYVKZ A4 F{HIZ5>oD
PFGE/s% — 15, 6, 18, 3, 10 (42D PFGEX!A,
G, L U) IZoh»hiz (£2),

4. HERBETOMM

Toxin A, BEEFDOPCRIZBWTENZENY
1,200bp, #200bp ® PCREW DS LN -b%E ZhZ
hoEFEmTHEEE Lz, Toxin A™B oI+
T Toxin AEfzT» 75 4 ~—"T1200bp ® PCR 4
I SN h o 7225, K 700bp DEW A B S 7z
(1), 59¥» 5 B, Toxin A~ B 3234 (39%),
Toxin A~ B 8% (14%), Toxin A* B*iZ28%
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X3 PCRURZA TNy —>
L—>1, h#il; L—=>2~4, jBI, L—r5, 6, 8, afil;
7, ufil: L—> M, 100bp ladder ¥ — 7% —

A B

1,500 —
c.a.1,200—~
1,000 —~

700 —
500—

M O ® & ®@® M © ® & ®
4 FHFREME W PCR OEL KIS
A, 794 ~—NKI11/NK9 % ffij L 7z Toxin A #f{x1HihH
PCR; B, 794 ~—NKI104/NK105 % f#iJf L 7= Toxin Bi#fz T
MIBHPCR,L—>1, Toxin A"B™; L—>2, Toxin A*"B*; L
— 3B X4, Toxin A B*; L'— M, 100bp ladder ¥~— % —

(47%) THolze ZOHT, Toxin A~ BTIZPCRY
R A TRBOKRIZTTH o720 F/2PFGE/ Y —
v, PCRUKRZ A 7& 12 Toxin BIRNCEHEIZAS
g, WINHh O Toxin AU I N2 (R2),

5. M O 5

C. difficile 59%ED ) B, VM 5 41 ¥R S,
RIZED > =DFNWHHOTH (12%) THo72. i
HILME AR CRSERSS), BEI/NERE (P
W12 T, PUEERE, PIRERS A2 Tw5
BRSO G EGBEDRL BT H o 720 SEM%E
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19994 20004F
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X5 VIEHIZBT 5 C. difficile D5 EEHER

HOVHMTIEA-aBB 1280 BH X0 121
(29%), OB 54OBE LV 5H (12%) M
72 (2o A-aBo 128133 _TCToxin A" B*Th
D, 0§83 _TToxin A~ B* Th oo VIRHIZ
BUIFLZ02o08 2K LG5 EHERE R
LA, AN T RCICbD s T
V7228, O 81E 2000457 H DA S I L 72 (X5),
%72, C difficile D5yEED 2~5 5 AR L Tw 5 BF
b RSN ANE T RUNE R D 72O AT TH - 72,

m £ =

PR TR DS VWO D 2 5740 BEH kD
P X ) Bk XNz C difficiles bk % FH W 2 ABFZE T,
AR IR BE O MR N BRI B W T A-afll (PFGE
BL.PCRY KRS A7) HRAENBEER I I N2
LMD, ZOWRMETOES, EHOWHREEIVRE S
oo $72FN51XT_CToxin A B*HRTHY, T
WHE - I RE I L) 2 TH o720 ARIZK BN
JEHe D FBANIICK & U B AR L, W) 2 RS
Wi B X OMAEDFT b NV 72D IR D FERENS AR T
HHZTLERMPESY THEHL T2, S OHAED
SARWI & 2 BN RIEDHERR T & 72 2 L XBE N IEGR
HEEDOTHERTH 720 KB 2 THAE - B
FATRHRIF B, R E % A L 72 sk 5 b 1)
RE 7 BH, Fekety i C. difficile Mk FHIKE/ 15 5 D
FDIDDHAL K54 v TAY V¥ —FFLa
— ¥ a YOMUKEALS L W TN TSN 42 &

DULEEZHIFTHEY,

LWz PFGE#IB & PCRY R ¥ 4 ¥ ¥ 7ig,
FIFHBE L TW222PCRY R ¥ 4 7985 PFGE
Wb Emdd -7 (PCRYKRY A 7fiddaD
DPFGEMiZg, h, jIZZFNZFN2OoDPFGE RIS
PN T2, TOMTPEGENY — VSR 5
PCRUY KRS A 7R EGLHELH -7 (PFGE A-15133
DOPCRY KXY 47, M-3213220DPCRY K& A4 7
rEd) (#£2),

PCRY R ¥ 4 ¥ 7 TIIMIEHICARE L PCRE
WMEBRET L7075 C305DRMERIEZIT>TWw b
A HNARHBE RN Y FRBEOR LB Ko
A EIcwE L2ELH Y, ARHEIcB TN
Y Fi#kMIZPFGE D AES Th o720

L» LA T, PEGE TOY¥ ¥ F kgt
Y FXZ L7 —EIZX5DNADHLIGERT % & B
b BRIPIRBEDOKRY 24 sh, Ehsi3Y
RKIA THTRCTELDLA B"OMTH o720 I
520%, HAD3 7 ok Tolks iz C. difficile
120%kH 877k (73%) HBURIAREMR CTH - 72 L i L
TWb, SHOGH TIEEGIAREEKIED % <, MEE
o R B W TIZ IR 5 27O PFGEIC L 5 ¥
A T THHEFRENTRETH 72, HOX 7 L
7 =Bk W RIBIARFE L % 5 Wbk OFAES 5 PRGE
Wb o T, Wk TIE PCRY K% 4 € ¥ 27 % amplifi-
ed fragment length polymorphism (AFLP) &9
FHEN B LRI C. difficile (BTSN TW 5, HH
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TIXA S 2 HSarbitrarily primed PCRiEZMH L,
TSI D 5 1 ¥ 0 7 EHVIEFREZIT-> T
581210 F L OLSMORIETIE2DODDNA Y £ ¥
TRV Z L) BAOMATHE R E L D iEEICT
LI ENTELEEbN7, PRGEMZ T D4, #
FREARR & IR AERARIE L7 ONF — VTR
ELLho72) BPCRYRZA T2BEHTLHLZ LI
I OVHEIZT SN, EDhOTREENEDD %R HE
DY AR

F 724 OFA T Toxin A~ BT OMA SRR &
N7zhs, ek pEARR I Toxin A & Toxin BZHIZ
FIRRIZREA LIRREAEMRIZE D S B EE L v ST
%72, Toxin BiZ Toxin A & %74 ) HCTY - F ol
BV —T7H B CTHARERE RIS LD,
Toxin AR FTRIEZ T &R T/ 2HBREE L
5NTW5b, Lo Lk, Toxin BIHIIER 2 CTH
WEnz o0, 7 70—FVPifks fil L7-EE
WEDVARIET v £ 4 TToxin ADMH ENH VR
HeAidp B 2 Lo TE 720 MEES SO 1ZZ ORItk
1Z Toxin A B & O Toxin Blij Jf D#E LT O —HBICEL R
VRO LN, FEOMEHLEEENHL L, IO
WAL IC BT 2HEEICOVWTIIAS A TAEWI & %
WHELTWb, S SNz TIE, Mok, TH
SEDRREED 57 CT7% L, Toxin A" B HE DK
FER & B Z R TIEREHRON a7 2R
A THRTRT] M (PFGERBITH IkkZBRETX
TOH) THoZ e biFEoM L oML E
A 5bN7z, Toxin A~ BHZOWTIEESHE S IZHER
e LIERERZ A, ZOWKNES, MER:
X)) 7 —LOMEICOWTRET 2LE D2 &
Bbihiz,

SR OFRTEH S B EGBH DL WIRELO C. dificile
DER, EIEOWEEIVRE SNz, BRI O BEN K
e LC, MR CTOIMBEOEIEMHTY, ERKT
P BEOTH - BRIk L CORRKOMERAED
VO, FEE L7 E B X O FHE o # ) 7 Lt
RENETFEOMHAOMK KUY THHLEE 2 BN,
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21) Klaassen, C. H, H. A. V. Haren, A. M. Horrevorts:

Pulsed-Field Gel Electrophoresis Typing and PCR Ribotyping of Clostridium difficile
Isolated in a University Teaching Hospital
Etsuko Sawabe '* 2’, Anna Kakezuka?’, Toshio Chida?’, Kayo Osawa®
Noboru Okamura?’, Isao Takebe!’, Chino Sumita'’, Hatsuko Toi'’, Noriko Huruhata "’
Masahiro Nishibori!’, Nobuo Nara!’,  Shuji Miyake *’, Yasuyuki Yoshizawa *’
U Department of Clinical Microbiology Laboratory,
Tokyo Medical and Dental University Hospital
? Department of Microbiology and Immunology,
Graduate School of Allied Health Sciences, Tokyo
Medical and Dental University
¥ Department of Pulmonary Medicine, Tokyo Medical
and Dental University Hospital
Y Department of Medical Technology, Faculty of Health
Sciences, Kobe University School of Medicine

Clostridium difficile strains isolated from patients hospitalized in the Tokyo Medical and Dental
University Teaching Hospital from October 1999 to October 2000 were analyzed by three typing
methods; pulsed-field gel electrophoresis (PFGE), PCR ribotyping and PCR toxigenicity. Fifty-five of
the 59 isolates were classified into 23 types (A-W) with 34 electrophoretic patterns by PFGE, and all of
the isolates were classified into 27 types (a-z, aa) by PCR ribotyping. In the ward in which 70% of C.
difficile strains were isolated, the strains with PFGE type A and PCR ribotype a were the most fre-
quently isolated and they were all positive for both toxin A and B. These results suggested that the
nosocomial spread of C. difficile had occurred in the particular ward.
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