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Clostridium difficile \&, ANOBEMEREGR, PiRZERME MREDRKE & 5. C. difficile 13, K& WK EZ H
LOHESNLZ L DA, D720, EHEKIEIAHTH LA, TR L AOEFEOBERL L EIVRT & LTORE
DOWEEEATRIE SN TWD. S, 2B 5 C. difficile DFRWIRIEICOWTH S 2ICT 572018, #1191
R ST 380 A7 Bk 22 & C. difficile % 578 L PCRY KR ¥ A ¥ 0 7, HFEBEETORBEFER L7z B3 5
BaEES N olzb oo, THIE 17% (8/47 BifR) 205 16 kD C. difficile 3B s 7z, 16 ki 10 V) K%
A TG INT, TRTOKRPM O P OHEBIZTZWRE L, 69%I% tedA, tcdB, cdtA/B O 3FEDOHER BT
RCEBA LTV DEoff Ly, ERNOTAIcHEREEYD C. difficile 54 5 2 L AURE NI,

——% —7— KN : binary toxin, T2, Clostridium difficile, toxin A, toxin B.

Clostridium difficile {375 2 Byt o {1 i 01 3
TERAR R T, ANOPUR B TRE, BRI 2 D 5
W& %% [1). C difficile &4 5E (Clostridium diffi-
cile infections : CDI) %, $LHEDOMHAIC L Y EHE
P A AL S, B E N TR R PEENE C. difficile
MBI T B Z L IC Ko TRIET S, £D7D, KET
(& CDI IR SEHE R IT DN L BRI BT, &
LHEDO B VEENIEGE L LTHEE %2> TWwb (Cen-
ters for Disease Control and Prevention, US Department of
Health and Human Services, Antibiotic Resistance Threats
in the United States, (online), (http://www.cdc.gov/

drugresistance/threat-report-2013/), (2013)). PR, AL
IRk %R S C. difficile WERREW» L b rHES L
THEY, AmPREEHYOEMTIHRINER 2L
7eTHEREAEE I L 72 L D H D, NOEHEANDE
BHlBEINTWD [2]. HATE, MyHIl~Tilith
BRGFBID A% C EEALT 2 2 L ALV, RS
HThrIhTws [3].

C. difficile \3WEKTL LTI+ ¥ A (TcdA), b
¥ VB (TedB), F/zidgnN4F+Y—=rF> >~ (CDT:
CdtA/CdtB) % AT 51k d » % [1]. TcdA K O
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TcdB %2 — FLTWwWAERFIE TcdA U TedB D
AR & & b 12 pathogenicity locus (PaLoc) &
X 2 gefoffk Lo R TREICHELTWS, —H,
CDT & PaLloc & 1352872 2 Jettfk Lo i i& 124l L CFF
ET LI ERAMSLNTWS, TedAIZ X 5 B8 FHM,
TedB 12 X 2l EME B B IS A L OREMEE =5
[4]. CDT ik in vitro THRAEMREHMENH 2 2 LA S
NTWB%, RN TOREREIZOWTIE, oI
ShTwiw [5]. L2L, CDTEARIIIEEAIC
W, EHIC TedA KO TedB OREARDTL L, BE
WCHEERERZF SR I 20FEI T & D
ENTWB [5]. WYMI BT BEEEIER 2 5 1%, TcdA,
TedB R O°CDT % AT A2 lFHHRE LTI RS 4 7
(RT) 027 K078 BSEE RV AR 4 T LTHESN
TEH [6], ThOHEHDPCDIDERE o 2 A EE
BIERERT AU A7 EE [1). —F, HATIER
FEB 2 5 O RT027 KU 078 D4R 13 v [71.
WA CIE, B R EoBBEW S L, WHK
(RTO78 L T¥ 027) D573 #dsd v, AR kbE & £H
B H RO BIR A EEAITEH STw b [8]. 4F
2, FREMEORL S THWAMAL S S EEIRTH S

TR P B (RS ERFRE AR E AR i e = 1)

T 069-8501 LB L E#RNT 582
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RT078 K U RTO27 3 7r# s THH, ADCDIED
PRI DWW ORISR TWS [9-11].

AAIZBWTIE, BE»S 0.8% (2/250 #efk) [12],
T WA S 57.5% (69/120 #ef&) [13] @ C. difficile H°
SEEENTBHEY, WFRIZBWTH RTO7S i & h
Tw3 [13]. L L, HAOEHBWIIBIT 3
C. difficile DG ATIRI DO NIK DO AT L HFEME S
THELST MO EHEWIZB T 25 MRNEAYTH 5.
FZTHN, 2B T B C. difficile DIERIRILIZD
WTHEEZH ST E720, B R OTF40FMHEH 5
C. difficile # 3HEL, ZOHARNEZWSMIZT 5 &
LB, DHEEROMEIR & TR

MHRRVTHFE

MFE 20154 10~11 A F Tt EL~MA SN
A% 27~131 7 Al AW Z & 8) oWd- 3
119 Befk (65 B¥5), 5 ¥ (A~E) THEINTS
At 1~19 HilOFA4-3808 47 ik 2 p kL & L7z

EEH S D C. difficile DB - BIFE : 4 %1% 0.5¢
I AR T AR K & 500u] 2 2 728, 1mlox
¥ —=VEMATRVT v 7 A L7:#, 1 RFE#HE L7
ZDfk, CCMA-EX ¥ (HAKBRSER, Hu0) 122004l
PR L, 37C 48 MBS 2 21T o 72, HHIZHE L
72 C. difficile Lt b a0 =—% | BIKM4 7D ik
3O L CCMA-EX KM IR L RS 42 L 72, £
Dk, P GAM BHh (HKBEIER, HH) SRR L,
37C 48 WIS CHBT E 2T o 72, 4B, K3
OHW LRI, FEZT, TOHROHMEBRTRT LU
FANE MR GEIE2EDN) PRILES/2d D% H
—E LT 7.

FE & B : A2 13 Kikuchi & [14] ®» #EC X 5
PCREIZ & D f7 o 72,

EREIEFODHE : Multiplex PCR#:IC X 1) #
T (tcdA, tedB, cdtA KU cdtB) ORAG % IE L7z
[15].

F¥2/ 24E2J PCR-RFLPEEIC X ) & &
19kbp @ PaLoc B %) H @ tedA J O tedB @ Al, A2-
A3, A3, Bl #HIBAMIRL, #EELET O %I L
7z [16].

PCRUKRGAEL T : &5 RO RT AL T
W5 ATCC #RIZxF L T, 16S rRNA & 23S rRNA @ jit
fEFAR—Y—GH % ¥ -7y P& L/ZZPCRYARY
A T aATo72 [17]. KEMEONTIZIE BioNumer-
ics™ (Applied Maths NV, Sint-Martens-Latem,
Belgium) & v, REBHENTIZ, ThZhonNry Fo
VkEDFEE A JL 12 L 72 Dice OMBIEAREK A KD 5 FH T
Tolz. R OE#IZIE, Untweighted Pair Group
Method with Arithmetic mean (UPGMA) % v 72,

HER&RE 71 261~265 (2018)

% | 2% 5 4 5 BR © Clinical Laboratory Standards
Institute (CLSI) @ I, Ny a< A v v
(VCM), A hu=%v—)v (MNZ), 7)o ¥%¥=<4
¥ (CLDM), 7 MY 7%V ¥ (CTRX), =Y RABEY
4y (EM), y7uzua¥®¥% < (CPFX), L&X7
o4y (LVFX), 5% 4279 ¥ (TET) 8
AN KT 2 B/ EHIEEE MIC) % %ERKFARA
RPN L o> TE L7z, KEERME LT C difficile
ATCC 700057 & i\ 7= M OIEFNI T3 2 &M F 72
iEDZHET 5720071V 4 7KL ¥ MOV,
VCM, EM (& CLSI ®3E#E 2 v 7253, CLSIIZ7 L A
7 RA Y FOREAR W MNZ, CLDM, CTRX, TET
22w T, Oka 5 [18] o#ify, CPFX, LVFX 2D
WX Bourgault 5 [19] oGO T LA 7KL V&
HHLZ.

157 "

DBEER IR 119 AR S C. difficile 135 HES
Nl drodz. SRS 2 BILOFFHME17% (8/47 Hitk)
5 C. difficile 35S, G168 (D BYHEKD 6
Mk 5128, ERSGHRO2HMEN S4B o
C. difficile sz (£ 1).

EFXEGFREERVC XS/ 2M4E> T 169%
(11/16 #%) 7% tcdA/tcdB J U cdtA/cdtB % A L TH
D, 31% (5/16 %) »%tcdA N U cdtA/cdtB % 4 L
T/ (1), tedA, tedB O cdtA/cdtB A LT
WA 1R, $RTEFY 784 FVIGES .
tedA & cdtA/cdtB D3V ME7Z o 725D VXY ) ¥ 4 T
1, 4%2SXIb, 1M XlaZR L7, 2R 58I,
PCR 2 & 2 BRMETF DM TIE tedA Btk & HIE S
7208, XTI E AL TORER tedA O Al FHEIE OB
FEREALTWaDo 7.

PCRUKRZAEL T URZ ALY 72X M D
ME, 10 ® RT (R1~R10) s/ (R1: 44k
R2~R4: %28, R5~RI0: % 1¥) (). F4-Hisk
D RT O T, 4 WL L 72 ATCC #: & [f]l— @ RT
ERD SN T

FEIESMRER | AR 16 #RIZ, TXTORD®
VCM, MNZ, CTRX 2t LTzt %2RL, CPFXIZ
L Cilif %R L7z (3£2). 72, CLDM, EM, LVFX,
TET ® 4 #EHNZR L Ttk 2 /R 3 #2580 S 7z,

% £

Lo, AEMED S C. difficile (35 BES N5 72
5, FHREMD S 17% DEE T C. difficile D5oHEE
7o WAMIB VT, BUFEMEICHARTHREES S O
HEEE W LA S Tw [9, 10, 20]. KR
ANZBWTH, FHRREOFEME DS D C. difficile D5
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Fi3E 8 EEET  ISmiss b
# 1 FHEEMIAE C. difficile DHFEBIZ TG X BT

B1 PCR " A3 PCR -
g . tcdA/tcdB/cdtA, B fragment type Al PCR A2 PCR fragment type .
ST PCRIZ X B HI%E (HincIl /Acc I fragment type fragment type (EcoR1 Toxinotype
restriction pattern) restriction pattern)
15D1 D +/+/+ 3 + + 8 Vv
15D3 D +/+/+ 3 + + 8 \Y%
15D4 D +/+/+ 3 + + 8 Vv
15D5 D +/+/+ 3 + + 8 \Y%
15D6 D +/=/+ -* - + 5d Xla
15D7 D +/+/+ 3 + + 8 Vv
15D9 D +/+/+ 3 + + 8 Vv
15D10 D +/+/+ 3 + + 8 Vv
15D13 D +/+/+ 3 + + 8 Vv
15D15 D +/+/+ 3 + + 8 \Y
15D16 D +/+/+ 3 + + 8 Vv
15D17 D +/+/+ 3 + + 8 Vv
15D19 E +/=/+ - -3 + 8 XIb
15D20 E +/=/+ - - + 8 XIb
15D22 E +/—/+ —* —*3 + 8 XIh
15D24 E +/—/+ —* —*3 + 8 XIh
*1: Bl HIBREERWBEEY % 1 ~8 ORI/ F — 12X ) geE [16]
*2 1 Bl SHISSHIR SN b o 1otk e — & &5l
*3 0 Al FIRAEIR S N o 7otk R — L Kl
*4 0 A3 HIPREEZLBIES % 1~ 16 OHIR/ 5 — 12X b g [16]
FEIEES . .
(%) .20 100 VRS AT W B 4
Ll T RI 4 15D1, 15D3, 15D4, 15D5

R5 1 15D7

078 - ATCC BAA-1875

R3 2 15D13, 15D15

R4 2 15D16, 15D17

027 - ATCC BAA-1870

R10 1 15D24

038 - ATCC BAA-700057

R7 1 15D19

R8 1 15D20

R6 1 15D6

R2 2 15D9, 15D10

001 - ATCC 9689

£ 014 - ATCC 43600
060 - ATCC 43593
R9 1 15D22

FAFMHARD PCR ) H 5 4 ¥ > 712K B

RIIEREORMED S DpHER L ) b [13]. Uk D, 11 # (69%) (& TcdA/TcdB Jz OF CdtA/CdtB %

DFERLD, BHERDOFIZBWTY C difficile DR
PHEITH LI EHNZ EARS N,
FAEMEHRMKORTIE, WHEKE LTSNS
RT078 K U*RT027 & —F LZ=wro/z. LA L, Shl4)
BESNZT RTOMIP S DR HBELRF 2 RAELTE

AL, RTO7TSDNFTY ) 94 FLA—DNFY ) %
A 7VERLZ bRV 24 T7VORHEHEIE RTO78
THL LMW EMEL RS [5]. 5D 58 B1%) &
Cdt DA DHEA (TcdA/TedB iZkEM:) THo725% b
F A4 TR L TREEEZRT I L5 T
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2 FAIEMEHIE 16 PO FHEZE

3% %) MIC range Break Point T V1 65 %
(ug/mli) (ug/mli) (K20

VCM 1 =32 0

MNZ 0.25~1 =32 0

CLDM 4~16 =] 50 (8)

CTRX 16~32 =64 0

EM 1~256< =38 31 (5)

CPFX 4~32 =4 100 (16)

LVFX 4~16 =38 6 (1)

TET 0.25~16 =16 69 (11)

% : MNZ, CLDM, CTRX, TET ® Break Point {3 Oka
5 [18] o#t%, VCM, EM i CLSI, CPFX, LVFX
13 Bourgault & [19] O#HLEZ2SH L7

BY, NOBRHA»SHHENLZEdbHLIFT S
A 7XlaE/EXIb 2R L7 [21]. DiEofERELY,
THEANTHEREEZ R THRE R T 5 2 LAVR SN

FFT 74 7 Xla O XIb 28I N2RRIE, 5
FHETHM 21T 5 PCRETIE TedA Btk % R L7275,
TcdA HHZHMETO Al HEBEZ AL Cwiro/z L
Tehio T, HFEEE TR PCRAEIC & 2% ERET
O—EHIFIC L ) HBRBIETORA 2 HET 2 Likke
T5HZEARBENS [21]. ADOEKRBIY T332
5 TcdA/TcdB HEMRH % B B IHUEMRBIC L V1T T
W5 DT, TedA A% it THEE $ 5 W ek
W, EEEL VT TedA AT AR EBHNEEINS
Z LR, BAED Multiplex PCR 12 & %3
BETHRIBOARTIERL, MY 2940 rRdHE
R 2 A DY TERT L LENDH 5.

A lE S e R Rk E Ao CDILEE 25
SR nork [13] oFEFEZET a7 7 4V & HEg
T 5L, & MERHREOM R G TET % B < 65
W2 U AR 3 SRR O T PE R A I R TE Wl & 7R
L7z, b MERRHCRARIZERIY; 0 CDIEE D S 55
ENHOTHY, PWERG 22T EED?S L5
ENTWE T, THREMEREIZILT
TET Z kr  § X TOHER ORI G0 722 A%
RIS N7z PLR ORI C. difficile \lZB W T
DURTE % 2 72 38HNR U CRRZ DM T35 2 & 298
I nTWwa [13]. A5k S e 720 3540 ok k4
HiZ, CDIWZ o 7ZBEOWBBICH VSN S VEM L TY
MNZIZH L CRERZHEEZR LD, §HDREHR
C. difficile DIEFN K ¥ 2 K22 RO /-0, BREEM
IR EOHEEM RO S5 5.

SEOFMEILY, FHEETAN LRI, T
C. difficile NEFRIZHEESND L BHL N L 572,
SEERERRIE TR T ORI & 2 DHFE BT E2RAE LT
By, ZofchimEks LTS s RTO78 & F—
DEXT ) A TVERTMBBTHSL I EMEEEINS

HER&RE 71 261~265 (2018)

b eahnz, ko kX, FiZ A2 CDI &3]
XRITHEPRET LI ENH DL IR INT.
BEMADIIH72Y, M LT w i anfiER
AT B ORI BREE R D J5 4 (TS 5.
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Prevalence of Clostridium Difficile in Japanese Cows and Calves

Masaru USUIT, Michiko HARADA, Fumi KAWABATA, Tomomi SATO,
Hidetoshi HIGUCHI and Yutaka TAMURA

*School of Veterinary Medicine, Rakuno Gakuen University, 582 Midorimachi, Bunkyodai,
Ebetsu, 069-8501, Japan

SUMMARY

Clostridium difficile is responsible for pseudomembranous colitis and antibiotic-associated diarrhea. It is
often isolated from patients and food-producing animals. Although transmission remains speculative, meat
products could be a common source of C. difficile infection in humans and food-producing animals could also
serve as a reservoir. To clarify its prevalence in cattle in Japan, we isolated C. difficile using fecal samples
from 119 cows and 47 calves. Sixteen isolates were obtained from eight of the 47 calf fecal samples (17%), but
specific strains were not isolated from the 119 cow fecal samples. The sixteen strains were sorted into 10 PCR
ribotypes. All isolates were somewhat toxin-positive and 69% of isolates had three types of toxin genes (tcdA,
tedB, and cdtA/B), which were involved in pathogenicity in humans. Therefore, our results demonstrated that
toxigenic C. difficile was prevalent in Japan. —— Key words : binary toxin, calf, Clostridium difficile, toxin A, toxin B.
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