FEER

glc 1+ B Clostridioides difficile 53EEIR R &
b~ &DREEN

BH  #

BREFEAFHEFHREFEEMEEZ IV b

Z{IH 12020 4H 158

ZIEH 1202058158

Clostridioides difficile &, &t b DMEZFEETHIE « RIREABAICSVWCEEGRRE CH D, K
REGABEDNRHETHVBETHTEEEL, FICFKTIEZ DK 10% HFEICW D EEN, FEKM
20,000 AB C. difficile BEFAE (CDIs) ITKWBHTELTWBEHEFINTHY, KEEMELE>TL
%, BARICBVTIERCKIZEEIELT 5T LIEDEWEENZEDD, CDIs hEEL TWLS, C difficile
&, BREZEMHOSEDEMEIN, ZTORTFEREMBITICIEPCRURZAEY T EWSBIBIAENLL B
WoNTHY, BATIETHREICEL S E MERRERGEBMERGO@mAD S b MM L TRICERL
WEMEETT ) RR2A T 078 BeRH 5N, BEER (DIs CEDBEGRATEREINTVNDS, TI Thihtb
N, BEROEMPEMID SIRET DRI C difficile RERTE CDIs DEAREBESHMCT BT &%
B#E LT, TUNIVADBRICRVHERERE L TE R, BR HAOBRRESSSUHEESNEE
M T CDIs #H2T L1853 C difficile #RELTWVWA T &, B (HRAYER) HEERTHZH C diffi-

cile |TBERENTWVWS I LZBLHICLTc, A48

7% C difficile DRFRIRRIC DN TN T 5,

RCIE, HDNONDAERRRICE 2 BEDEFICS

Key words: antibiotic-associated diarrhea, Clostridioides difficile, community acquired infection,

One Health

IF &I

Clostridioides (Clostridium) difficile 1Z, &
DU B E NRHE - AR RERICB W TEEL
FEHETH Y, MEEOWHREEL T RICEET S
C WL BRGERMEIRGYE L SN b, BgHE
WXEEPHEECH L 2 AL, BENSHERELTY
#130% THENEDLNLL &SN, FFIZHCRTIE
ZORI10% ATz h L END, T A BT,
SRR 20,000 A28 C. difficile 12 & 5 J&44E (CDIs)
I DT L T RSN TE Y, Centers for
Disease Control and Prevention (CDC) (% CDIs
2D BB AR EGAE (urgent threat) &
fBELTWAY, F72, M, HHRSECHE B

BIMEMIZH 52, HARIZB W TIEERKIZ & CDIs
PEIEIT D D%, MERB LV E SN
TEZH, R TOMEEDOHEE 7 &S BRG] W5
BOFEORSITHE L TV LRI T
BY, HRICBW T EEREREEEIGETH S,
ZOEZEMEDS 2018 FITIEHE S AH L E %D
[Clostridioides (Clostridium) difficile &4 IE 75 &
WA RTA ] DMER S I,

CHE T, CDIsIZFEICERMBEELIE L ST
&7z, AR, WHIEGA o CDIs (CA-CDIs) O
WM B TH ML T3, CA-CDIs &
1, @K 12 HPDNICAREDS 2 <, fuREoS.
BHVIZH 20 53 CDIs 2 FIET A B % 97,
WA Clx, C difficile (X, B, &5, BB &

AeBE LRI RARRE] 582
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Table 1. Presence and characterization of C. difficile in Japanese animals and foods
L . N Main PCR
% Positive ratio % Toxigenic .
. o ribotyes Study
Source (positive/ (toxigenic/ . R References
. . or specific period
tested samples) isolated strains) .
ribotypes
Livestock Finishing pig 0.8 (2/250) 50 (1/2) 078 2011 13)
Piglet 57.5 (69/120) 61 (61/100) 078 2012 1)
Cattle N.D. (0/119) — — 2015 15)
Calves 17 (8/47) 100 (16/16) — 2015 15)
Companion animals Dogs 30 (62/204) 47 (32/68) — 2013 19)
Meats Beef meat 1.6 (2/127) 100 (2/2) — 2015-2019 16)
Pork meat 0.5 (1/200) 0(0/1) — 2015-2019 16)
Pig liver N.D. (0/24) — — 2015-2019 16)
Chicken meat 6.7 (6/89) 16.7 (1/6) — 2015-2019 16)
Chicken liver 3.6(1/28) 0(0/1) — 2015-2019 16)
Vegetables Raw vegetables 3.3(8/242) 44.4 (4/9) 014 2015-2017 16)
Compost Manure compost 36 (5/14) 82(9/11) 078 2014-2015 17)

—: Data not available or not applicable.
N. D., Not determined.

5L 5SS NTWAD, C difficile D455 10T 2
lZPCR ) A% A ¥ 7w BRI DA < v
5NTWAH (16S rRNA & 23S rRNA H{5T- 123K
FNHEBOLHEE PCREZFHLGELAD
M), & b®CDIs 2B 5 KE & D 5T
FEWIRA R ITHRBENSOHRP L5 S ND 2 &
PHIHI B THE SN TWAEY, 12, #ytTr
MR L CTRVIEEMEEZ R T ) Ry A 7078 4%, B
W omisn s, EEZR CDIs L8k
EDORR, CA-CDIs O TH 5 W HEM AR S
TWwWaY, HRIZBIT % CA-CDIs D#EFIEABHT
HAHM, HRTYH CACDIs lFmEINLTWDLY, —
BT, HRIZBWTEY, &, BREECBTS C
difficile D53 ATCKIUIARHTH 5720 £ Thitb
W, HAROBEY & ZIICBEET 2 AP REICE
7% C. difficile fRAEIRIL L & b @ CDIs O 4% % BH
LMCTAHIEEHME LT, TUyAVADEEIS
PEVIFZEZ R L C & 720 ARFHTIXZOREE A
9%,
.  FREBETO C difficile DR

W TIEINE TREOT T LIRS D55 B
WED L WY, 22T, HRDOKRIZBITA C.
difficile D53 AR EH SN2 T 5720, Mg E R
DIRFEAR 250 ¥k 2> & C. difficile D5 BEx 1T - 72",
MR, 28K (08%) » 5 C. difficile A3 HE S L7z
(Table 1)o &I, HEHLOH % b &AW HT O K
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69 W1k (575%) 205 C. difficile H35 & 1172 (Ta-
ble 1)o WRIEME & FIKREMDTHERIZOWT, HR
BIETREFRIZENENE0% B L U61% TH - 72
T72, DHERROZ UL, B L v S O TOIHEA
fEH SN T aimEH) Ky 4 7078 Thh, HA
DIED R Z FmHRIRE LTV Z e 60k
otz BEOEZAH, HEAOE MIBWT, b
W28 U THRVWIEEE 2R 2 MO TWE Y R
¥ A4 70718 ® & 9 7% C. difficile ZIEELL TV
7%, CACDIs o olEmE oME S & T, 4
BITFEBEPLETH 5,

S 512, IRHR C. difficile D) B, V)V ARy 4 7078
IZHFESNTRRIZOWT, WD) Ry A 7 078
(KH k¥R L Ok b ERERIR) & MLVA A7
(VAR A 7T LLEICFEM 2 AT 75, multi-
locus variable-number tandem repeat analysis, X
ERH O R LRI & A 12X b L
LA, BIEFMIEZETH -7z, HAIR, YL
DHERZEIA L CW5A T Ehn, fEiRE i L Ol
B C. difficile HME4E L7 REMEDH 2, 2D 7
¥, C. difficile \ZFR5 &Y % v L 722G 0> S O
JE A DR A DT REHEIZ DWW, FHLFRL
TV RLERD D,

F72, HEROFIZOWTHATETOFFAE 119 Bl
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& TR AT Btk & C. difficile O 458 % 4T o 72
LA, FHEMSMMAE (17%) 75 C difficile 73
Sr#E S 72" (Table 1) o — 7 C, WAFRIOF 75
I C. difficile 3578 S e b o Fzo £ 5 55 B
SN RTyFEREESEZRL, DI b5
69% (T VHEFREAEEZ R L2 END, B I
RIF L 72B121E, CDIs 25| & 52 H %
ZEMTRENT,
I.  R&EDSE D C difficile {oEDEIREME
REMN D b~ C difficile D&% [ {720
21X, EIEREEZHS 2T ALEND L. RED
b MOERRMERERE LTELZONDLDITH
WENLCRIETLEVIRETHL, £2C, H
ROTHA (FEA 89 fufk, L /N— 28 #efk, KA
200 #RAR, BKL N — 24 f0fk, ZFIA 127 1fR) 75,
C. difficile % 57 L 720 #55R, HBW6WHAE (6.7%),
L oN— 1Rk (36%), KW 1k (05%), KA
2 Wtk (1.6%) 705 C. difficile 2355 S 172" (Table
Do KL NN=0513, 5HES N ah o7z Mgy
BEL 7 &SR B 7280, YL OEEER LT 5 D
WFEEL WS, WYL E ERTR 2 S o C difficile D
EEERIIR W 2R L7z BN S O EEERDS,
KA W 22 & O BESRIZ AR TR E VO,
oD s NAR T BRI TR 12 3315 5 43R & AR @] T
Y, EWLEEREO®E (& RIZAE LR,
—HTHIEIFEOTUHE) 2Lk bDEEZLNL,
F 72, A HRRIS R SRR S B L 7250 F
AR AR L, BRI OMIECTEIRE T 5 C.
difficile 2SRZARIE L 72 2 EATRIE STz,
RERMEDL 1L, HEEE LT s, HEAIX
JRVEN) % b5 5 2 B 2B S B i, HERRIC
& E N DR A I HEE L O AL BT B FEREER
WX DT AL S, C difficile (X3 RETZK
WThY, HEFETHERFET LT ETEIN,
HeME 25 13, BIEMS A AL Ce PNEIET 27
MDD L. £ 2T, EBRICIKER ORI 14
Ttk & C. difficile D7 #ERAT o728 2 A 5 Rtk
(36%) 75 C. difficile 2545 B S 4L 72" (Table 1)
SEERRO L, B TH L) KR A T 078 b E
Fn bz s, HELLEZETY C dif
ficile \ZFEHEAT, HENEHIZHRAET 5 2 LSS 2
£, B MNOEEERO—D L ko TS T L
DR S 7z FERE, I SE 242 Wk 5 C. diffi-

cile Z/7HEL7-& 25 8k (33%) 75 C. difficile
DWoEES NI FRIIETETLIZELHDL L
5, WENS O C difficile ® & b NDInif % B

e, KRTHRLTHASET DR E, FEESY
BETHALIENEZLND,

BRIk OHIZIE, HAOE MEKRHE T I
B L CTBESND YRS A 7014 D358 S L7z
VRS A 7014 3BT EEZELIF S
BRSO GRS H DY, TR R HIZA
Ao TR IREMD D 5 o
. FESICHITS C difficle DTIRR

FH o b~ C difficile DIZIEY) A2 %%
R72BE, B b LB OR DL RIS C. diffi-
cile #BRE L CWAEAIZY A7 DBEWEEZ BN
720 % 2T, HRD A XFAFE 204 BAKIZOWT C. dif
ficile BRARIZ AT & 25 6214k (30%) A
PR L7z (Table Do A X2 L TiE, KR4
ER DA X B0 HEROEIIFRO bk o7,
BREAEEZRTHRIZAT% TH oz T2, HA
DHHFETHEES N2 PHRKRE YR Y 1 TR
PFGE (pulsed field gel electrophoresis) f##T1Z &
LR 4T o728 SAF—OBRDHEE L2 £ 2T,
ZNODORIZONT, &7 ARHI 62 L
WL Zh, EbDOTHEEOT ) AR ZR L7z,
PEoZ &Enn, A4 Xk MZCDIs 282 Li%s
C. difficile ##A L TWA I LR ENT, Lo T,
R O—EBik e MR L CiRESEZ RS C dif-
ficile #RAE L THBY, HEEIY & 0B EE %ML
C. difficile DIEIE) A7 A T RSNz Bl
HEOEZ A, HAOMIZBIT S C difficile D557
RO WTHANRIT = Z 13 %028, gy Clddih
LOsHERE S H VY, Sk, HARORIZBIT S5
AARIBIZDOWT O BHDLENR DD L EZ 55,
V.  #HIUBRMARE C difficile DEREEZ 4%
KR

INFETIZbbNASHEL TCEBYB LA
ansk C. difficile DFER)EZPEIRDZ DT Table
212777 CDIs ®RFEIZIE, Nra<x AT rR R
Mo =y —VMEREN DL, Ny ax A v 2kt
FTHEZMEIIOWT, #@EOHARIZBIT 2 R
BEDLICLTERLET LA 7R84 b (kI
2 mg/LU )WL HET 5L, HARTH
HESN-B)W B L VRS HR C difficile 133X T

BARMEFEEFRMEE Vol. 68 No. 5

559



560

($555) Bnic B+ 2 C difficile

Table 2. Antimicrobial susceptibility of C. difficile isolates from animals and foods in Japan

. Livestock ] Companion animals Retail foods!®
MIC (Piglet, Calves)'*1 (Dogs)"”
L (ug/mL) MIC No. of MIC No. of MIC No. of
Antimicrobials
(ug/mL) resistant (ug/mL) resistant (ug/mL) resistant
Break isolates isolates isolates
point Range (n=116) Range (n=68) Range (n=20)
Vancomycin >328 >2b 1-4 0, 10 (9%)¢ 0.5-8 0,1 (2%)¢ 0.25-1 0,0
Metronidazole >32¢, >2P 0.125-8 0, 10 (9%)4 0.6-1 0,0 0.125-0.5 0,0
Clindamycin >8¢ 0.25->256 67 (58%) 0.5-256 60 (88%) 1-16 10 (50%)
Ceftriaxone >64¢ 2->956 6 (5%) 32-256 40 (59%) 8-32 0
Erythromycin >8 1->256 51 (44%) 0.5-256 16 (24%) 0.25-4 0
Ciprofloxacin >40 0.5-128 91 (78%) 4-256 32 (47%) 2-8 18 (90%)

MIC, minimum inhibitory concentration.

2 The value was the previous report break point'?.

b The value was the EUCAST break point.

¢ The value was CLSI break point.

d Resistant isolates were classified by EUCAST break point.

Fig. 1.
ronment

&M% 7~ L7228, The European Committee on
Antimicrobial Susceptibility Testing (EUCAST) (2
EOOLNTZT VA 7 RA 2+ (i 2 mg/L PLE)
Oz HES 5 & RKFHREKD 9%, 1 X Hi%
RO 2% DSMER R L72e A M E=F V= VDK
122w T, Clinical and Laboratory Standards In-
stitute (CLSI) 7' L A 7 KA > b (fiti4i% 32 mg/
LULE) 22tz HET 2L, BIMBLUE
i SR C. difficile (3 3 X TR M % R L 7275
EUCAST IZEZ®O BNz T LA 7R A b (i
2mg/L LI L) X0k EHET 5 & K& MRk
9% Ak EZRL7zo HAOEW B & OV EmHIk C.
difficile 13N> ax A BLOA br=F =)
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= C. difficile vegetative cell

o C.difficile spore

Estimation of the transmission routes of C. difficile among humans, animals, foods, and the envi-

W23 LT, MR E R L7z4S, EUCAST O 7
LAZKRA Y MEDHEST DL, L RTHLAE
FEL7ze T/, APO=FY— VIZEL T, HA
DENFFEEET D I & CEH SN HIRETH D,
MENZ B\ CTIEEI K C. difficile ® A b o =%
VKT BB EAMRT LT b 2 & s &
Nz, Dk bh»rs, 5B0HWEBE LA
smHIE C. difficile DN A< A Yy BLXUA PO
== AR B EBANC O TR AL
Thbo 512, TOMDOPHIEIIN T DM D
O SNZDS, MHERICOWTIE, v b oK EE
BRICHE L TRV 2R L7z (b b OBRRHRER
PR DI G- % 2T 72 R\ M S Tk 3% 72
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O, BOMEEEERLRPTVWEEZONS) Y, B
1€, BWH s M OREROEEIRE ST
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Clostridium difficile in Dutch animals: their
presence, characteristics and similarities with

Prevalence of Clostridioides difficile in animals and its relationship
with human infections

Masaru Usui

Laboratory of Food Microbiology and Food Safety, Department of Health and Environmental Sciences,
School of Veterinary Medicine, Rakuno Gakuen University, 582 Midorimachi, Bunkyodai, Ebetsu, Hokkaido, Japan

Clostridioides difficile (C. difficile) is the major causative agent of antibiotic-associated diarrhea, and of
pseudomembranous colitis, its more severe form, in humans. These conditions are difficult to treat, and
the infection frequently relapses. It is estimated that about 10% of the patients die of this infection in
Western countries. In the United States, the Centers for Disease Control and Prevention cautions that C.
difficile infections (CDIs) pose an urgent threat to public health. Although the severity of CDIs in Japan is
lower than that in the Western world, this infection is also a public health concern in Japan. C. difficile
has also been isolated from healthy animals. Based on molecular analysis similar ribotypes were observed
among C. difficile strains isolated from community-acquired cases of CDI, as well as from healthy animals.
We isolated and characterized C. difficile from Japanese animals and food products. We found pathogenic
C. difficile contamination in healthy livestock, companion animals, and retail foods, including meats and
vegetables. In this review, we show the prevalence and characteristics of C. difficile isolated from Japa-
nese animals and foods through the One Health approach.
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