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WA, HRAImE (AMR) O —>Th 2 HRE R BMERER p-7 7 #~—¥ (ESBL) FE‘E
EOPLE ARSI RE R L 2> TV DN, tHMEEW BT 2 FEEBIZ AP RS L.
T ZTHEIRMZXRIZ ESBL FEARDREFE LA L, NHKROKE K EZITo72. %
OFER, AN ESBL FEEAREDOREFRIL 12.5%, REOREFRIL8.6NTH-7-. N& RIMT
38 U 72 variant 71X, blacrx-m-14, bla ctx-m-15, bla ctx-m-65, bla ctx-m-79 @ 4 FEEA A 5 L7z
2N, POTIEIC X B0y T 2T OFE R, @ L7- POT BRI N2 hoT-. 2410
FETIE, ANTHITLTWD R TI w7 7 a—2 STISLII RS CIEMRR I N7z,
KGO R AERERNT TIEL, ANTITHRBEMENEWE SN D B2, D RN KEZE (93.3%)
ZEDDLOITK L, RITIT A, BLEERES (778%) Thole. LLEnG, ABIXUR
SR ESBL FEAEKRIGE IZIAKRE R 2BERMTHY, N EMEERRIEHE CIXE M EH L
TWA AW EZEZ bR, Lo Ll s, V7 U ¥ A7 TikincFIB < Incll
R ENE R CTHB LU type RA LD I &R0, T DML T ESBL # P47 % ST131 7
0 — U NEEICEIRRE D RIECHER SN TWD Z b, 5%, dirho@ER RO T

H, NERIULIICSTIL 7 o — U L L TS AIREME DN R S 7=,

¥ —U— 1 : ESBL, f{=&Eh4, ST131

FLHIC

WA, PUE SR %h o 7 < 7 B EKA
(Antimicrobial Resistance: AMR) J8JWiE 23t 7L
JERLTEY, fE2MIcbIFFICRE i L 72 o
TW5. AMRDO—DTd 5 HE R AMEPLEERIB-T 7
4 ~<—=% (Extended Spectrum B-lactamase :ESBL) p#
AL, EITR=V Y CREE GRS D7 T AAD
B-T7 7 X ~v—EBInFICERNEZSHZ EICTLY,
MR T 7 AR R0F S NI X LROGL
WA DT DRI G LTB-T7 7 X ~—ET
5. I ZOESBLA FEAET HHEMFEND 70 &
FTHHRYYEDORRE & L THEIL TR E4
TR & 72 > TN DN, ZDRANS 7R BN SR XA
ST > TRV, £72Z OESBLEAFIZE b
I TRhR<EMNGbREESNTEY, B FeE

MCOMMERE (& s T) OEELEFRSEShL T
. B S B S U DIEE IRV TIE, BB
WSLBFEIHMIZ OV T ORAEIT Z N E T EHH
HEINTWDER, tMEEICBIT 2TEIISH E  E
i STV, S BICENTIIHEEmMICEBIT 5
T O —_g T A 2T AAEIER S
TELT, tHMEEMI T DIMPERE OIEN Y %54
T35 LIXAMRAIR Z D D 9 2 THMEARAIK
LEZLND.

O LR ERE 2, AFTECITRIGZ 3R
ESBLEEAERE DOIREFEZMA L, 15 ONTEKRDS
TIEFENT 2T 5 & & BT, NHEROR & b3
HZ LT, HMEEW E N L ORI TTOESBLEARE D
BRRIRPUZ DN TERT LT 2 HE LTz
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B &
1. R H
1-A. A 5558 S 7= ESBL/AmMPC PEAER

2016 4E 3 H v 5 8 HITH T CTRYYET A Bh 38
A E L ONRK 28 4R AMED JBYSE A b iF7e 32
)53 A FEEETINESID % Huls & L7z FHIE Y A L
A DFIFAMTROPEF BT D098 ) DMKk
SWTIERNOERIERE ) SRt Sz 256 Hifkz
A L7z MIRINERZE T2 RN 11 OERRE
BE (deZhe, |Eh2, %1, P 2) %2, &
YuPEE IR & ST/ N G4 3.0 1%
; 0~19 7%, SD=2.95) DOFEFEH HVVIERGR W
WRaExg L L.

1-B. KI5 458 < 7= ESBL/AMPC FEAH

2015 4 4 A 725 2017 4 12 HI2F TRINO LR
FEATICINE S Rk 116 Bk (K : 83
i, Sl 33RIR) AxtBT & I L 7.

2. HEEERE

A% 2 ugimL @ CTX i DHL ZEREEM (SeHF
b)) ICHERRBRER L, 35°C, 24 WiRilEEsEtk, SR
AETHan=— I b D% ESBLEA R
VMR &HE LTz, E e RO RO IRIZIFIRFZ 7 v
E7 A —ESBL it (BIHLT) IZHEFREBIE L.
DNA MBI K S L, PCR BX W
= ZAHDOT T L— R E LT L.
FEDOFEIL, Api20E (VA A v 7 AEFAY 2—)
WLV ERL, HIENTE D> b DI LTI
16SIRNA fEHTIZ L 0 EFERIEZ 1T > 7.

—

3. ESBLIBfzFDi&H

ESBL FE/EEEVMKIL Shibata & IO FIEIZHEN
TEM, SHV, CTX-M-1, CTX-M-2, CTX-M-9, CTX-
M-8 group?® ESBL Bfs & {To7-. S HIZ
Perez & YD A2 LV plasmid AmpC DB T

(MOX, CMY-2, DHA, ACC, EBC, FOX) (2>
WTCH[RIFFIZ PCR 2580 L7=. PCR (ZX Y ESBL
Btk & 7e o ToRIRIZ DWW T, ¥4 L7 hy—2o =
VAN K0 BHEES AP GE L variant B & S L
7z. —27 A BigDye Terminators v3.1 Cycle
Sequencing Kit (Applied Biosystems) Zf# L, 3130

Genetic Analyzer (Applied Biosystems) (Z J ¥ 3 JLhd
F 2R iE LTz

4. FHRIEZIERER

FRFNRAZ MBI CLSI OHUEHET ¢ 2 7 Jlksz M
AR AR S &, RO MR T « A
7 (v T4 A7, BD) ZHWCHEMm L. it
HHEANT /T LT 2=a—/L (CP) , & hTFH
4271y (TC) , ARV h~vAy (SM) , &
F=Ar (KM) , ZAVT77 XA FH S — 1Y
ARZUL (ST) , FUYT A (NA) , /L7
aXr (NFLX) , o Z~A v (GM) ,
RAFR~A T (FOM) , ¥arvaxHi v
(CPFX) , A I~xA (IPM) @ 11 3A& L.

5. FR#ist4EE (phylogenetic groups) f&#T

SYBERE CREGH) (231 D R ER D EIT
Clermont ® SO HIEIZLVEEL, 4 DD I N—
7 (AR, BLEE, B2Ef, DR ([20%ELT-.

6. POTiEIC &k &9 FRFMET

B R D 53 1% AT & L C PCR-based Open
Reading Flame Typing (POT) VE£& 3 L7-. f#
Wrids ¥ —=7 201 F it POT % > k
(KBEH)  BEE(ET) ZHWTITo72. 2 f1
@ multiplex PCR % %iii L7-%%, PCR FEM% 4%
Nusieve 3:1 agarose (Lonza) % W CERIKEZ
1Tolz. BRUKENEN D, & POT o /\—D/
ROFAEEZHEES L, 2k POT R (POT 1-2-3)
PGE LTz, EICEXKKENII D FRE~Y——
LC50bpDNA ladder (HARY =7 4 7 R) %
R L.

1. ST BXUYTH0—> HODEE
Johnson & DOIAIZHE, R FIwrrn
— o STI31 KRk & i 4 2 72 & @ PCR
(ST131-specific PCR) % 3k L7-. F£7- ST131
ERIE SNTZRRIZ DUV T, Colpan® 5 O 5 {EIZHE
WST131 Y77 a—2Téh 5 H30 (allele 30 of
fimH) 2R L7z E5HICHO P77 r—rn )
B v UMHRRIZ OV TIZ H30R & EFR L.

Table 1. Distribution of ESBL and other B —lactamases isolated from pediatric patients with gastroenteritis

ESBL Other B —lactamases
Species CTX-M-9 group CTX-M-1 group TEM p—AmpC
CTX-M-14 CTX-M-27 CTX-M-65 CTX-M-55 CTX-M-15 CTX-M-79 TEM-1 CMY-2 DHA
Escherichia coli 14 7 3 3 3 9 2 1
Citrobacter freundii 1

Citrobacter koseri
Serratia liquefaciens

1
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8. replicon typing
BERIZIE, TTAI ROV ar X (7%
T L7z 010,

#® R
1. ESBL EEE O
1-A. A543 S 7= ESBL/AmMPC PEAE R
ARG L 70572 256 44D 9D B, 3T £ DORRET

ESBL PEAEEWEED MM <41, PCR OfER 32 4

(125%) 75 ESBL FEAEENDEES =, PERNC
K AIRERITEMN 12.6%, Lotk 12.4% & 54
TEITR <, PREE OFEAIL 0~4 7805 28 44 &
Kb%<, 0iTH 3ADRE RIS,
FEDOWNERE LTIt Ecoli 78 30 k&b £ <,
Citrobacter freundii & C.koseri 23 1 k"ot S i

(Table 1) . F7-, ESBL TlEieh o725 kk (5
FE) TiZ AmpC T®H 5D CMY-2 FEAREDS 3 8% (E.coli
: 2Bk, Serratia liquefaciens ; 1 £k) , DHA pEARE 1
¥k (Ecoli) 23RSz, oo 1 BRI, 7ma b
AT D TEM-1 OHEHREF L TE Y 2L ot
P IR SN2 > 7= (TEM-1 D 9 fkD 5 5
8 BkIZ CTX-M 7l L E4) .

1-B. KJfin~ 5458 S iz ESBLUAMPC BEA

116 fRriAH, ESBL PEAE 7Y 10 £ (8.6% : K 9 kR
i, S LK), AmpC FEAERD 2 8k (L.7% : K1
R R g 1 BR) e S, AmpC X 2 Bk & & CMY-2
EARETH-- (Table2) .

2. ESBL E=FDEEGTFER

ANHIK 32 Bkod ESBL Ein+Hi%, 22 Bk
CTX-M-9-group T, %%V @ 10 #ki% CTX-M-1-group
Tholz. ¥—7 T A2k ESBL EinfFD

variant 51 & 52 L 755, CTX-M-9-group @ 22

D H B, blacrxmia 2 14 £, blacrxmar 2% 7 £,

bla ctx-mes 23 1 ¥k CTHo7=. —7F, CTX-M-1-group

D 10 FRIE, BBIOFER bla crxmss 25 4 £, bla

CTX-M-15 78 3 #, bla crxmre B2 3 i CTh -7z
(Table 1) .

—J7, RIHEK 10 OB THIE, CTX-M-1
group 23 4 £k, CTX-M-9 group 73 3 £, CTX-M-2 group
23 2 Bk, CTX-M-8group 73 1 £ CTH - 7-. variant !
BIDOWNERIE, CTX-M-1 group @ 4 £ 9 5 bla crx-m
328K, F72 blacrxmad 23 LK, bla crxamre 75 1 #E
ToH-o7z. CTX-M-9 group ® 3 #k1%, bla crxm-14 23
2 *5{5, bla CTX-M-65 il T?Lk, CTX-M-2 group D 2 Hﬂi,
bla CTX-M-44 D 2 Hﬁf&)o Vi (Table 2) .

3. BRMEAER
1-A. ANHIR ESBL FEA B DSz MR
MR ORE R, BHAN 1T D MPEFRIX CP
. 3.106(1/32), Tc ; 34.4%(11/32), SM ; 37.5%(12/32),
KM : 63%(2/32), GM ; 21.9%(7/32), ST :
31.396(10/32), FOM ; 0%(0/32), N/A : 7506(24/32),
NFLX : 50%(16/32), CPFX : 50%(16/32), IPM ;
0%(0/32) & 72~ 7=. ESBL O variant BIlZ331F B ifif
PESEFIE, bla crxmas 23] 257 HHl, bla
crxm-15 D3EFE) 2.33 3KA bla crxemer 2344 3.57 3K
7, bla crx-m-ss 2372 1.5 FEH,  blacrxm-es 23 1)
7 FEH, bla crxmre 23 6 FEH L AT T
ST131 R TIT AT 3.7 FANCMmHEZ R L, N/A;
100% (10/10) , NFLX;80% (8/10) , CPFX;80%
(8/10) &=/t  RITEWWIERE R LT,

1-B. Rk ESBL PEAE B DR MR
BHHNTIS T DIMEZRIT CP ; 10%(1/10), Tc;
50%(5/10), SM ; 50%(5/10), KM ; 10%(1/10), GM

Table 2. Characterization of ESBL/pAmpC—producing Enterobacteriaceae isolated from dogs and cats in Mie

Prefecture
Other Phyloge .
Isolates Enterobacteriaceae  Origin Area CTX~M type B- —netic Replllcon POT number
B —lactamase typing
lactamase  group

A Escherichia coli dog Matsusaka CTX-M-65 A HI2 26-16-9
B Escherichia coli dog Matsusaka CTX-M-14 TEM-1 D ND 16-18-11
C Escherichia coli dog Ise CTX-M-44 A ND 26-148-32
D Escherichia coli dog Ise CTX-M-44 A ND 24-148-32
E Escherichia coli dog Kumano CTX-M-1 A I 10-1-0
F Escherichia coli dog Kumano CTX-M-1 A I 10-1-0
G Escherichia coli dog Suzuka CTX-M-15 B1 I1,FIA, FIB 8-1-28
H Escherichia coli dog Suzuka CTX-M-14 D F 17-16-135
I Enterobacter cloacae  cat Suzuka CTX-M-8 NT B/0O, I NT
J Escherichia coli dog Suzuka CTX-M-79 B1 I1,FIB 10-17-0
K Escherichia coli cat Ise - CMY-2 B1 I 8-32-0
L Citobacter freundii dog Matsusaka - CMY-2 NT ND NT
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Table 3. Characterization of Escherichia coli ST131 clone isolated from pediatric patients with gastroenteritis

Phyloge .
No type POT —nyetii Replicon typing ST131 Qullnolone Drug resistance
Number subclone Resistance
Group
C1 CTX-M-27 49-56-81 B2 FIA, FIB, I1 H30 R NA, NFLX, CPFX
C2 CTX-M-14 49-62-43 B2 FIA, FIB, Frep H30 R NA, NFLX, CPFX
C3 CTX-M-27 49-58-23 B2 FIA, FIB, Frep H30 R NA, NFLX, CPFX, TC, SM
C4 CTX-M-27 49-58-83 B2 FIA H30 R NA, NFLX, CPFX
Cb5 CTX-M-14 49-56-73 B2 FIA, FIB non—-H30 S NA, TC, SM, ST
C6 CTX-M-27 49-58-83 B2 FIA, FIB H30 R NA, NFLX, CPFX
Cc7 CTX-M-27 49-58-83 B2 FIA, FIB H30 R NA, NFLX, CPFX, TC, SM, ST
C8 CTX-M-27 49-58-83 B2 FIA H30 R NA, NFLX, CPFX, SM, ST
C9 CTX-M-15 49-21-56 B2 FIB, I1 non—-H30 S NA
C10  CTX-M-79 49-57-8 B2 FIA, FIB, I1 non—-H30 R NA, NFLX, CPFX, GM

; 10%(1/10), ST ; 30%(3/10), FOM ; 09%(0/10),
N/A ; 50%(5/10), NFLX ; 20%(2/10), CPFX ;
20%(2/10), IPM ; 0%(0/10) & 725 7=.

5. POT ;&I &k B0 FEFMRIT

POT % 550 L7 NHRKRAGE 30 #RD 9 B,
POT |34 C 26 fifEMERE <7z, [Fl— POT Y
NEHRH SN b DX 2 EH Y, HbE<H
HEn7= POT Alld (49-58-83) 7% 4 £k, kW T

(16-6-7) M 2Kk TH -7

—J7, RIHCROKRIGE 10 #kD 9 HlE— POT
A 1 FEEE (10-1-0) MRS, 24K E BIA] UARf
sk Cdh-7- (Table 2, E, F) . F£7-POT
IN—1 DHPEI2 HFELIRE (Table2,C,D) bR
IND, LK GIE CAREHTHETh -7z,

6. ST KUY THn—> H30
POT £ ® POT1 ® A a7 72 6 WNIZ,

ST131-specific PCR OfER D, AHIKAGHE 30
koo 10 KRS ST131 7 n—r LHIESNT-

(Table2) . F7-AmIRH S4L/- ST131 7 v —2
10 ¥k ESBL AU, bla crxmar 3 6 Bk E e H 2% <,
RUNT bla crxem-14 25 2 #K, bla crxemas & bla crx-mere
NENFN LT O Th 7=, F7/-ST131 7 o —
v 10 BRI AT B2 BETho7-. &6
STIBL Y77 u—r&RELZEZA, 10D
5% THEA H30R Tho7-. — I THRIH RO K
AREE TIE STI31 7 m— R SN o 7.

1. replicon typing

MMHEE 25 792 RoLv Y arZ A
TERATLIZE 2 A, ANHIZRD ESBL FEAR 32
¥RD 95 22 #k25 IncF 7' /v—7 (FIA, FIB) O
T A RERA LTV ZOMIiE 8 #k23 Incl
PREFLTEBY, 5 FRxEDZ A Az b SN

ol F7-ST131 7 v — 2 D 10 RIZ4 T IncF
TIAIREHRAL, H0R 77— 7 8
WZOWTIFAETFIA ZRA L T e (Table3) .

—J5C, KIidko ESBL, AmpC AR 12 £
DHH 6 D Incll 7T A RaEREEEL Tz,
FA4KTIOThoLr 7Y a2 7hBitEh
2ol (Table2) .

Z =

ARFZEDOFER, AD ESBL PEAREOMRERIT
12.5%, RIEOLRERIT 8.6% & 720, KA TILEE
LD SRR MEB A A LW, ZOERE L
T, AWFECIXEWRR SR CIE7e <, PREEFTIC
WA SN R RIZL TS ZEREZLN
%. F7= ESBL FEAEEOBEMTHIL, A TiX bla
cTx-M-14X° bla crxemar 3% < BB, KA TIE bla
crxms 72 EANTIEH F D A2 0Bm 1D
WEN. A& RS cHm LB AU, bla
cTx-M-14, Dla ctx-m-15, bla ctxmes, bla crxmze D 4
FRIEI: HAVIZS, POT YEIZ X D4 THEAfRbr Tl
L3 L7z POT BiIfrd Sz o7e. 1240
FPHETIE, ATHRITLCWARU T I v 7 a—
> STI31 1%, RIETITMEGR ST, KIGEE D RHE
FAEFETIIAB ORI T S REVD D D
Nic. 7205 NTHE, RN EW E Shd B2,
D BN KZEL (93.3%) % \5H5DICxtL, R
Tld commensal 72 A, B1BEDMESS (77.8%) TH
St UEMND, ABIORIHK ESBL AR
JEHEIIARZN TN R D@ ERETH Y, BikF
RTIE, AN SRR R CEMsRE L TV 5l
BEMEIZIRWNE B X BN, L Lgnn, 77 A
3 R replicon type Tl IncFIB <° Incll 72 & A &
KA CHm L 7= type BB HND Z &0, It DA
JECESBL ZE47 5 ST131 7 1 — 2 REICENY)
RO R THER SN TS Z b ), 44,

-38.



MHORELR ORI TH, NERUC XD
ST131 7 u—MEE L, A~DBYGYRE 720 5
HEREM D R STz, EAEREDS Incll 7
T A RZ2RET 5 bla crxms FEAREDS 1 #RfifER
iz (Table2, samplel) . ITHEDHFFET, Zd
bla crx-ms Z 4% Incll 7 22 Kik, =7 b
UERFEE L, BAZI LT BESNATEE
MRER I TERY B, 5% I 6R5RE M
Thb.

E A CINEP S SERO VIV PPN T [l
T POTVEIZ LV i3 15T 24T > 7. N T
Z &z POT B (49-58-83 ; 4 1K) 13HITE
R CARKICHE L T\Wad ESBL AR
B2-ST131-H30R 27 m— > Tl ol-. 2D/ a—y
15 v U RITHPE A MRS LT 2 <, S BIT
—HRD 7 v — AFTHUMSE 2 2 Lo u e SRR
PERENT E LRSI TR Y B, A% LE)nN
EHEHL TN ZEBVETHD.

— 5 TR SRR Tl El— POT A% 1 FltA
(10-1-0) HEB &N, POT 1 DOIMFEI D IELIKK
(26-148-32, 24-148-32) bR Iz, Zib D

BRIZ, RIRFNC R — RTINS STV K
KO TH S, B FRREIIINE SR, [F
CRETEFERLTWDAEERELS, bErb
ESBL FEARZRE L TV R BFEELTWD
BORIAEHE LT ATREMERNE 2 Haviz. 218w
POT ¥ TIL POT LILERR D RFMAFAY 2B DR
BB — %R L, POT2 & POT 31340 EE T
DA RZ = MHHERE S TWS. K- TPOT
2 & POT 3 3[F U T POT 1 ORI HBRRDOBEE,
plasmid ZE DA BRI E D D E MBE S -
ATREMED NI S U7

ARFZETIE, ZHERORIMCEIT 5 ESBL EA
EORARNEDO THLMNITDHZ ENTE
2. LLRG, KRIBOBREEIA D2 &0
TSR e CIEE S 2. £, i
WD fRERE 7R R & BhAIRIE D R DA PR AR
REOEWE, RHZRRLZNENG, 5% b5
e & R ORIRZ L L —_A T v A &k
LTW ZERHEETHD & Ebinr.

ABFFED FEHEN &> 72 V) BRI IR 2 R TR 72 [H
NI — BB D4 TEINSEE, PRERSR Y
A2 73 DN A BRI D Se A 7 IR B L £ 97
F I RO BRAIRBE T T )T TR SR AT S
KO = HREEELF BT OBIRSALICISALA L
RIFET. eBAMRO KA MRS
FC & 2Bk 52 50 LTV ET
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Prevalence of Extended-Spectrum p-lactamase (ESBL)-producing Isolates from
Human and Companion Animals

Yuhki NAGAI, Hajime KUSUHARA, Akihito KOBAYASHI, and Shigehiro AKACHI
Keywords: ESBL, companion animal, ST131

Recently, the resistance of ESBL-producing Enterobacteriaceae has currently become one of the most im-
portant public health problems around the world. However, knowledge about ESBL in healthy companion animals
is limited. In this study, we evaluated the rate of fecal carriage of ESBL producing isolates from human and com-
panion animals. Of the 116 animals, 10 carried ESBL producing isolates (8.6%). While, 37 human isolates out of
256 studied were ESBL positive (12.5%). Common ESBL variant were bla ctx-m-14, bla crx-m-15, bla ctx-m-6s5, and
bla ctx-m-79 between companion animals isolates and human isolates. However, same POT types were not found.
Further, of the 9 ESBL-producing E. coli from companion animals, none was found to belong to ST131 clone.
Phylogenetic analyses also showed that E. coli strains isolated from human were belonged to the pathogenic phy-
logenetic groups (B2 or D) (93.3%). Meanwhile, E. coli strains isolated from companion animals were belonged
to the commensal groups (A or B1) (77.8%). As a result, these findings raise the low possibility of transmission of
ESBL-producing isolates from companion animals to human. However, common replicon types were found such
as IncFIB or Incll between companion animals and human in this study. In addition, resent studies showed that
the ESBL-producing pandemic E. coli of ST131 clone has already appeared in Japanese clinical companion ani-
mals. Consequently, these results raise the possibility that ESBL-producing E. coli of ST131 clone have spread
among healthy companion animals in community.
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