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2007 £ 12 A 5 2008 4 2 HICEHIE T 7 HEEIcB W T, IRESBGUERE D St it
Escherichia coli 312 #R12%t L, Clinical and Laboratory Standards Institute #h&72:1c# U 72
KR A2 M 3B 5 X O double-disk synergy test 21T - 72 #E 58, 15 £ (4.8%) #% extended-
spectrum B-lactamase (ESBL) FEAEE TH - 72, TD 5 B, 13 #f13 levofloxacin (LVFX) 1236
L, 7#E LVFX 3 & O trimethoprim/sulfamethoxazole (TMP/SMX) iZ5%t L T i % 5
B L TH v, ESBL EARO ZHIMH LEM 2 TEZE S e, TS ESBL FEAE 15 FROE zTH
BilE, 8 ¥EDS blacrxmer, 4 BEDS blactxmis TH O, blacrxaer FREED 1Z 5 53 ceftazidime 123}
UK M2 R IS & - 72 7, ESBL EEACR T LVFX 1ot L2 /R4 18 o5 5 7
FEMIMAERI 025 : HATH D, 74+ o+ o vt Mmighl & o R s hic,
blacrsm ZFRE L1275 2 3 F I3 34X 1075 cells/recipient D &L THESZZEL, Z DK
TMP/SMX ittt & [ BT 3% L T tco RIFFEIC L b, JREBEGYEHK E. coli T, CTX-M-
27 ZPEET AIMIER 025 H4 2 52 b 5 Z ENHL A EN - 72, T 5 ZHIM: ESBL
FEAERR D EIE A R\ 1R 2 7o DI id, MM O 4y FREF ) 12 iR 3 & ORI s F i &m o,
ZTOHREMBD CENERETHBLEER 5,
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Extended-spectrum B-lactamase (ESBL) (4, class
AB-5749=—FIKREL, FE3Her7rm 2K v
BLROE NY G LELET BIEHRTH 5™, ESBL
B=2>0FEE 7 v—7 (TEM-, SHV-, CTX-M %)
WOHENTE DI, 1990 K £ Tld, Wekzd
LT TEM- B % & O SHV- U ESBL %2 pEA: 4 % Es-
cherichia coli < Klebsiella sp. 0B S T W72 hs,
2000 EPIFE CTX-M Bls 3 — m o ¥ 2 rfulac Sy X

FE WKL (T461-8673) KRR KFEH 1-1-20
T BRFE IR R - BABINEY
HIL
IR AZET
TEL: 052-719-3116
FAX: 0562-719-1506
E-mail: kumiko@met.nagoya-u.ac.jp

N3EH1CE 702, hrTd, CTX-M-15 ZFEA
L, multilocus sequence typing (MLST) 131, [
M O25:H4 EWHEE¥~—Hh—%FT 3 E coli 13,
PR IS EEGSE 2 Mg 1s Eohithgige 25| = 2 LT
B, RedLlEEL->TWw3Y, ZoHRIF
“CTX-M pandemic” EFEENTH O, 2006 FED In-
fectious Diseases Society of America D¥RE T,
B L WiniE ik oL s 2N B & S0 A SRAI
D—-2IZ, AEMB) ZbT v FENTVBY,

BIE, 3 —nv o X EHICHiE L TV CTX-M-15
M B-lactamase 13, CTX-M-17 Vv — 729 %
blactrxams D 240 HZEHD 7 3 /7 B EE (Aps—Gly)
L7 T &1ck W AU # B-lactamase T, £ Di#Eln T
L7 ) a B IncFIIOEKRT 52 3 Fick DRIk L
TW3%9, Zo» CTX-M-15 % B-lactamase % A9
5 E colild, D75 X3 F ki TEM-1, OXA-1 ®
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£ 9 75D B-lactamase 7 3/ 7 ) 3 ¥ N EMiE
REI-FI 28T, SS5LCEguuiEEDT 523

FiE+ o Vgl T EARE T A2 EbH DY, 7
I/ 7V aVERER, MU ANTY LA, TFoF /o
VR EEHOIEHNTH LT A ES L Tw b, Bl
KT, 7YTIBYZARONEEEE —0 v oNichh
NEZ L FROD, A v K OEREZ D S (FEAEC S
SNTHELY, TYTHIEADY F—N—ED S 3
AREMEIESTETE L,

BEDE A, AF<Tid CTX-M-15 EA E. coli @
SEEZIEEAETREINTOWIWA, FEEQEKFIRST
P — a5 v 2RI L 2HERSE (2007~
2008 )% Tl&, ESBL A E. coli ® 2L % 7R
B4 57— HRSNTEBY, TOMMMEESINT
W3, 5%, E%ﬁﬁ"jé%%mﬁEﬁmﬁii
DN EIEBLZ B 1R 3 7201013, TIN5 2K &z
@ﬁmwﬂﬁéééu,@ﬁém5@%®%ruvv
THRTT 2 ENEETH B, T2 T, APERTI
ESBL FEEA: E. coli D 4y BESARE 73 55 W PREK B GYAE F >k
PkAExt R Ic, ESBL AR OFRITHROBER & 0T
ESBL FEER & 7 VA v d /7 o Vit & ORI%RAIH S
MCd BT EEEME LT, ESBL EABLETB LU
752 FEF /o VS ET ORERAEAE S
2EEbIT, BIFEEIIODWTIRBEBEZTRORED &
CZNOMEEETERAET S 7523 FOKIco
Wb RIT 21T - 7o

MR EFE

1. EREK

ERkI, 2007 4 12)%7%5 2008 42 Ho 3 7 AR
BRI N 7 fid 1 3 W CIRERBRGYIE B E O i
éﬂtEcﬂzmzﬁ%ﬁmLt(A&.1m,ﬂ%.
161, Bk 99, &bk 213, SFH4EH 60.4 5. Btk
w10 CFU/ml DI L&7R UcJREER E. coli T, [d]
—HBFICOVWTREILERLE LYY — N TOEBE BT T
IEE U foo HEHIE SR D BEHERI bR & L T 13, E.
coli ATCC 29522 (=7 75w vit) Z{fH L, ESBL
FEABGRERB L7 5 2 3 i+ 7 o Vit
EFREROBRBRICB T 252 ~ b v — UiRIGELL
JEGUEF T S B s nic bR HWic, i, #
ElEFEBOZHEREE LT, E. coli CSH-2 %, 7SIV
7 4 =)V IVESKEIO T Y ha— ke LTE.
coli MC4100 75 & ONT Salmonella HI812 % fi [ L
726

2. EFIKZHHERE KU ESBL EAEMORER

HHE 7P ER 13, Clinical and Laboratory Stan-

26 HAREERWAEYIYHMEE Vol 21 No.1 2011.

BT H D W FEREAR
cefotaxime (CTX),
trimethoprim/sulfamethoxazole

dards Institute (CLSI)
LRI TIT W, ceftazidime
(CAZ), (TMP/
SMX), gentamicin (GM), imipenem (IPM), levo-
floxacin (LVFX), fosfomycin (FOM) (KB 7+ % 7,
KUHLF) 1o d 2k E2FH 7, ¥/, ESBLEE
O TR E, CLSI#4575:% 12 4E U 72 double-disk
synergy test X ¢ Etest (ESBL CT/CTL, ESBL
TZ/TZL, YA A w7 Z e EX A1) 2—) ITTIT> 70

3. ESBL EAEEFOERERS K UE |

ESBL FEA#E T OMF s L U851, Shibatal?
B LU Yagi 6 @ FiEiT & D PCRIT TR RE AL
(CTX-M-1, CTX-M-2, CTX-M-8, CTX-M-9, SHV- &
KU TEM-) OIEE[T-7Db, HEEYO v -7
TV RN EIT - /oo ESBL EEAEL T ORI A
L7c7 54 ~<—% Table 1 IZ/RT,

#7 DNA (3 Wizard Genomic DNA Purification
Kit (Promega) ZH W T L, REFIBEEHL
720 PCR St 13867 DNA 1 41 (20 ng) & PCR KIGK
(1.0 U Taq polymerase, 0.2 mM dNTP mixture, 20
mM Tris—HCI (pH 8.4), 50 mM KCl, 2.5 mM MgCl,
(TaKaRa), 0.3 M primer set) 24 ¢l Z{Ef1L, 95°C 5
SfEnEG:, B 95°C 307, T == v IRIGIE
BT I4 3 -y FOFRERETI0H, HERIE
72°C 30 D 30 ¥4 7 v, BKMERIG 72°C 543D
EIFICTIT - 7o RIEHE TR, EtBrfn 2% 774 o —
RV TCTEIKI ZITV, HIEEYOREE YA X
eyiEn Lf:?’ﬁ QIAquick Gel Extraction Kit (QIA-
GEN) I THREEMI ZAER L, v —7 = v ALk
e L to

v —2 = v AKX BigDye Terminator v1.1 Cy-
cle Sequencing Kit (Applied Biosystems) % FH\\ C,
95°C 5 srffim#Ed%, 95°C 30 b, 50°C 10 ¥, 60°C 4
5%, 80 A 2 IVDLEIITTITWV, 185 N Y A 5]
% ABI PRISM™ 310 Genetic Analyzer (Applied
Biosystems) I CTEHT L 72, 7545, HEEMEDOfRITIZ
BLAST program (DDBJ, Shizuoka, Japan) % F T
IT-7

4. 75 RI FMHEF/ O0VMEELEFOKRER

TR R/ v VBT TH B gnrd,
qnrB 8 X U gnrS 125 W T IF, Cattoir 5 D J5 12,
aac(6’)-Ib-cr IZ> W T Z Park 5 DY | gepA 1c>
WTld Yamane 504 5%, £4PCRICK
L% - oo PCR UGS, Ao [ESBL /L
EFot] SEBRICITV, 7T=—Y v IRIEDRE
14 Table 1 1T/~ L 3 ERE TIT - 7o
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Table 1. Primers used in this study for PCR and nucleotide sequencing

Annealing  Size of PCR
PCR primers temperature product  References
(C) (bp)
CTX-M-1-F 5-GCT GTT GTT AGG AAG TGT GC-3/
CTX-M-1-R 5-CCA TTG CCC GAG GTG AAG-3' 56.5 516 10)
CTX-M-2-F 5-ACG CTA CCC CTG CTA TTT-3’
CTX-M-2-R 5'-CCT TTC CGC CTT CTG CTC-3’ 535 779 10)
CTX-M-8-F 5-CGG ATG ATG CTA ATG ACA AC-3’
CTX-M-8-R 5-GTC AGA TTG CGA AGC GTC-3’ 55.0 569 10)
CTX-M-9-F 5-GCA GAT AAT ACG CAG GTG-3’
CTX-M-9-R 5'-CGG CGT GGT GGT GTC TCT-3’ 535 393 10)
TEM-specific-F (T1) 5-CCG TGT CGC CCT TAT TCC-3’
TEM-specific-R (T2)* 5-AGG CAC CTA TCT CAG CGA-3’ 56.0 824 11)
SHV-specific-F (S1)*  5-ATT TGT CGC TTC TTT ACT CGC-3’
SHV-specificR (52 5-TTT ATG GCG TTA CCT TTG ACC-3’ 55.0 1051 11)
QnrA-F 5-AGA GGA TTT CTC ACG CCA GG-3’
QnrA-R 5-TGC CAG GCA CAG ATC TTG AC-3’ 54.0 580 12)
QnrB-F 5-GGA ATA GAA ATT CGC CAC TG-3'
QnrBR 5-TTT GCT GTT CGC CAG TCG AA-3’ 54.0 264 12)
QnrS-F 5-GCA AGT TCA TTG AAC AGG GT-3'
QnrSR 5-TCT AAA CCG TCG AGT TCG GCG-3’ 54.0 428 12)
Aac(6’)-Tb-cr-F 5-TTG CGA TGC TCT ATG AGT GGC TA-3’
Aac(6’)-Tb-cr-R 5-CTC GAA TGC CTG GCG TGT TT-3’ 55.0 482 13)
QeqA-F 5-GCA GGT CCA GCA GCG GGT AG-3/
QepA-R 5-CTT CCT GCC CGA GTA TCG TG-3' 60.0 199 14)
Sequencing primer for TEM and SHV®
T3 5-CAG TCA CAG AAA AGC AT-3’
T4 5'-CTG GCG AAC TAC TTA CTC-3’
T5 5-TAG GCG GAG GTA GGT CAG-3’ 11)
T6 5-TAC GAA AAG ACA CTG ACC-3'
S3 5'-GCG GGT GGA TGC CGG TG-3/
sS4 5'-CGG CGG GCT GGT TTA TCG-3’
S5 5-TAA ATC ACC ACA ATG CCC-3 11)
S6 5-GTC GGC AAG GTG TTT TTC-3’

¢ To determine the genotype of ESBL, PCR was performed using the TEM- and SHV-specific primers (T1

and T2 for TEM. S1 and S2 for SHV).

b For nucleotide sequencing, the several sequencing primers (T3, T4, T5 and T6 for TEM; S3, S4, S5 and

S6 for SHV) were used.

5. KBEOMBERHNES LI/ NIRRT 4 —IV KT
BRABKRICKZEGEENE S DRI

KGEOIMERS (O P, HPED &, EFEchHE
WIKRFEKIGHE SIZIME (7 v 2 4EPD) Z2HOTHEL
foo 7XIVA T 4 =)V FAOVESKE) (PFGE) 13, Bar-
rett O HED ITHEVEEZHEE L 21, Xbal 1T T
HIPRBE R L, 6 V/cm, 2.2~54.2 s DEAET 19 B
il (CHEF-DRII ¥ % 7 4, BIO-RAD) EXvk#E)%
1T 1. 4efi%8 5 N7 PFGE {125\ T3 Finger-
printing II (BIO RAD) ZH\W T2 5 % ¥ —fi#tif %

1T- 726

6. EACEERSLMEEDEORED

A mEFEIL, H5EE LT ESBL Bitkx, =
R & LTE. coli CSH-2 #E% W7z Broth Mating
19 TG L 720 Luria—Bertani (LB) broth 12 T—
R U Bk 2 e 7S LB broth Ik A #k X, 6%
AT (ODggo: 0.56~0.8) 12755 F T 37T CITTIRE D
BERR L Joo SPBCEIENNCE L 25 E & Z2AREE 1.5
mBET Yy XYLV Z7Fa—-THTL: 40E G
(100 ¢l & 400 ) (TEFIL, 10,000 rpm 1 53l
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Lict, 37Cot—1+ 7wy 71T7T 20 Bfilf v+ =2
N— b Lo 4 VFa~x— MEROREKZ T 8 ITRM
L, ZD55D 100 ul 2 20 ug/ml CTX B L U 50
wg/ml rifampicin Z 1A 7z LB FEREEHIIC BERE L,
:—75—9$f~ﬁ”bﬁft%,WTfﬁ§L
720 A8 iR, HRFR LiciEonica o =—%84
mERE L, MT@%W’E{TO 720

[EU»IC PFGE 2 & 0, B&EE, HE5HEEZAE
WOD/NY Koy — v L, 1550 IcBEaEEERD
SZREMRE. coli TH 5 T & EMER L 1o IRIT, EA
fZZ KD 75 2 3 K DNA % QIAprep spin plasmid
kit (QIAGEN) ic ¢t L, EK75 2 ¥ F OfziElk:
ZhER L, ESBLEBHAZEDOFRICT OV T
double-disk synergy test 8 & O* Etest ic T, TMP/
SMX & CPFX D&z D Z{kic >\ T i3 Disk i
TH~NI,

BB, BEEELLT IR FOH 4 X, fhliL
727°5 2 3 F DNA ZHIBREER Pst1 T L 721%, 18
SNINY FOH A XD OHEE Lic, i, (mER
O, LMt B Y 2ZERO 1 0 =K%
FRCHIEL, #EamE o =—/ XARDaIm =—
HELTHRHLK,

i e

FRER R YLRE R E. coli 312 ¥R 3 5 AR
B A N LRSS, TR T AR

LVFX (15.7%), TMP/SMX (9.6%), GM (9.3%), CTX
(4.8%) DIEICE <, CAZ % FOM it %R 9 k(3
1% DIR, &7, IPM icxf LTtk /Rd#RIE 1D
BHONLE -1, TNOMMHRE AFES & O/ RE
BHRBITHET % &, LVFX 2B\ T, AkbBEh
KEEDIZ 2 PR EWEA DD SN b DD, D
fho XK TEMHEORICKEBERBD SN, - 12
(Table 2)o TH 5 312 #D 5 5, CTX disk O

Table 2. Antimicrobial susceptibility of 312
Escherichia coli stains

Number of resistant isolates

Antimicrobial

agents Total Inpatient Outpatient
CTX 15 ( 4.8%) 8(2.6%) 7(2.2%)
CAZ 2(06%) 0(0.0%) 2(0.6%)
IPM 0(0.0%) 0(0.0%) 01(0.0%)
LVFX 49 (15.7%) 19 (6.1%) 30 (9.6%)
GM 29 ( 9.3%) 13 (4.2%) 16 (5.1%)
TMP/SMX 30 ( 9.6%) 12 (3.8%) 18 (5.8%)
FOM 1(03%) 1(0.3%) 0(0.0%)
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R27Tmm Pl Féd LLIFCAZDOZNH 22 mm LT
i L7-#k (ESBLER) 13 408kdb b, =D 55 dou-
ble-disk synergy test £ & O Etest ¢ ESBL 74 ¥k
LEIESNHRIE 15/312 1k (4.8%) TH - 120 TH
5 15 kD B H L 5% Table 3I1C/Rd, MR E LK
312 B O 604 TH LIt L, 15 Flo
LR IS 72.8 T H D, ESBL EAR &G D
52 NEEES N A MEBIEED S v, HERITIE, Bk
4/99 (4.04%), i 11/213 (5.16%) & H 175751358
W oM o fohs, ABEREREBRA 8 1k, AkBEER
KA T HRE BIEREKSEH N T Y, THEREEICE
\7 3 ESBL EELE E. coli OYEIMERASEH & 7» & 15 - 72,

LVFEX icf Uit 27~ L7z 49 %k 5 B, PCR I &
ZMTFCTT S 2 FEF /o VGBS T ORE D5
FENLHRE, qguS BED 1o AT, ZTOFKER
ESBL JEFEEETH - 7o —7, ESBLEARETIE
15 BEt 18 #EAS LVEX o LIt Th v, & 51,
N s LVFEX it 13 #ko 5 6, 7 #kid TMP/SMX
IR LT HMEE#SE L <H 0, ESBLEARICE T
3 2 HIM i LE R H3558% 5tz (Table 3),

ESBL B A4 15 £k D it fx T BB % 17 - 7ok 3
blactxw1 B & blacrxmz REKNE 1 #E, CTX-M-
97 W — 7 D blacrxm PR B B2 12 ¥k (blacrswis
4 B, blacrxmar;, 8 ), blarema R A Pk 31k
blasuva2 RERB 1R TH D, blacrsaria REERD 5
B 3D blatemy BIRA L TWO Iz, B TR &
Bz En A2 R B &, CTX-M-9 7' v—7D 12 #k13
TRTCLVFXMETH 0, -5 7 7 2 RPIEHE IS
WTIE, blacrxmia REBEEL O b blacrxaer RBEKED
29 WCAZITX L, K EKEZHAERL CLK
(Table 3)o

MEMBITIIEHCEEZ R LHERED & D26
b - 72h3, CTX-M-9 7V — 7T iRIMiE% 025 : H4
NE L Bw otz (Table 3), PFGE Ic & 2855
BTlE, M A T 3k (No. 41,45, 79), izt C Tld 4
¥k (No. 22, 70, 179, 186) THLIMENTED SNtz b D
O, HERRIICEOVBEREE Y St t, b
THROIMER & k% R 3 &, BFk No. 22 & 41 %%
< B HRAIMIEM 025: HA4 Th v, fidk A @ 3 #krfi 2
¥k (No. 45, 79) &, Hizk C @ 4 #krh 3 # (No. 22, 179,
B&ﬁﬂ%%?%%ﬁf% 7z (Table 3, Fig. 1),

ESBL 4 15 #Ric> W T, Broth Mating 1z TH:
OlERBAEmLIZE A, CTX-M-9 /' L—7D
55, 4k No.70,79,179, 239) 2B\ THALE
WiERE SN, Tho 753 R FH 4 X3 40~50
kbp, BEEEENRIZH 3.4 X 10 ° cells/recipient T
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Table 3. Genetic and phenotypic traits of ESBL-producing Escherichia coli strains

Strain Sex  Inpatient/ MIC (ug/ml) Resistance phenotype . Hospi-
number ¢ (M/F)* Outpatient ESBL genotype® CTX CAZ to non-B-lactam? Serotype tal
10 86 F Inpatient CTX-M-2 16< 0.75 0125:H4 B
22 90 M  Outpatient CTX-M-27 16< 4 LVFX, TMP/SMX OUT: H4 C
23 64 F  Outpatient CTX-M-27 16< 8 LVFX, TMP/SMX OUT: H4 C
25 70 F Inpatient CTX-M-27 16< 4 LVFX 025:H4 C
41 85 F Inpatient CTX-M14, TEM-1 16< 1 LVFX OUT:H4 A
45 79 M  Outpatient CTX-M-1 16< 32< LVFX 025:H4 A
70 79 M Inpatient CTX-M-27 16< 2 LVFX, TMP/SMX 025:H4 C
79 94 M Outpatient CTX-M-14, TEM-1 16< 0.5> LVFX 025:H4 A
81 23 F  Inpatient CTX-M-14 16< 05> LVFX, TMP/SMX, GM 0169:HUT E
147 43 F  Outpatient SHV-12 16< 0.5 OUT:HUT B
179 70 F  Outpatient CTX-M-27 16< 1 LVFX, TMP/SMX 025:H4 C
186 61 F  Outpatient CTX-M-27 16< 2 LVFX, TMP/SMX 025:H4 C
211 70 F  Inpatient CTX-M14, TEM-1 16< 0.5 LVFX OUT:H4 D
239 84 F  Inpatient CTX-M-27 16< 2 LVFX, TMP/SMX OUT: H4 B
242 94 F Inpatient CTX-M-27 16< 2 LVFX 025:H4 B

¢ M, male; F, female

b B-lactamase genes were determined by PCR and by sequencing.

¢ MICs were deterimined using E test “ESBL CT/CTL” and “ESBL TZ/TZL.”

¢ LVFX, levofloxacin; TMP/SMX, trimethoprim/sulfamethoxazole; GM, gentamicin
¢ OUT, O-antigen untypeable; HUT, H-antigen untypeable

b -1 (Fig. 2)o 15O NI BEAIER 4 BRoO SRR
MAEHZE, ZAWE coli CSH-2 ® LVFX LU
GM B 3R s e, CTX T L TR
a2 L TH Y, double-disk synergy test DfH
ESBL FEAER &HIE S Mfce & 51T, HEAmEN 3 1k
& TMP/SMX icxf L T & 55 & [EF2EE O it & 7R
LTWiz,

£ =

BIfE, E. coli ZHaKIE & 4 2 Sk BT R S L AE
DH—BRNEE LT, BOt7>o02£1) v RHE
H, 7oA eF /o RhiEE, TMP/SMX OffH A
fEsNTWBEY, L LEN5, E coli DF) 15~
209 5 TMP/SMX (25 L, #10~25% A5 7 V4 o
F /o vRPEIEICH UEEEE L Tv 3 & ol
bd 81 REEGEREICB T 21017 » 0 2
FY vRMHEOTRENEZ LV >2b %, TO—F
T, WK 7 Y7 R S AR EICB 05K
HE Y — XA 5 v 212X 0, E. coli ® K. pneumoniae
1 EDBANMEREEICH 1 5 ESBL EAR O 2
PR IIETAI DS S 9 & 75 0 620 FEERBIBIC BT B
BRI RS BREA TP I T0 5, ShloHEE
TEM L7z 2007~2008 £, BHIE T 7 fE% TH#tES
N REBIEGHE K E. coli 123 1F % ESBL BEAR O

EE (4.8%, 15/312 #8) 1F, 2006 H#d Yamaguchi
5oHE (4.3%, 6/140 #)2Y % 2009 FEDKA S D
G (6.3%, 13/205 H0)® L ZFEEETH O, Kk
THESN TV E1EEO2MBEEMEED Shishr -
7zo L Lo, ESBLEEA 15HD S B, 86.7%
(13/15#%) M LVFXIZx L, 40.0% (6/15%k) #3
LVFX 3 & ¢ TMP/SMX (23 L Clitt: 25815 L <H
D, Bck&EEE ESBL ELAEMNZHIMMLL TV S
TEMBWSIMET 5, F, Sl EES i ESBL
EERKGREICOLWTEETEEZR L, ahdros
SN AHAIZ N E TORE? EEBETH - 12
ns, Aok dskrk & AR E dskvkhs 1313 R B
SN THY, ESBL E#: E. coli 73R GHE ORI
ELCHEE D> H BBREES T BHERE -
720 T @ ESBL EEAEFE O £ At L) & Ak BE I
B AR, REEBRIYEIC BT 5 BOEEEE
WE T 2 A[EEMEEZRE L TB Y EE I N5,

CTX-M % ESBL FEAEBICB T B 7 vAdod /oy
ik, MmisMEsticy—2 v 2547 (R ST
131) Officid, —EOBEMENED SN b & OWRE
N B2, TNOHKICEB T A7 vr o F /o Ut
oz id, +/ v ViEGE K (QRDR) O AR
CEDISSNTWAD, 7523 K+ o itk
BETEEET A Rod - T 3522, ST
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Frequency of conjugation; 3.4 X 10-5 (cells/recipient)

Antimicrobial Recipient Donor

Agents E coliCSH-2  No.179  |ransconjugant
CTX  <025/0016 >16/0.047  >16/0.064

Bt cAz  <05/0064  15/0004  10/0.094
Disc LVFX 40(S) 7(R) 40(S)
(mm) ST 35(S) 7(R) 8 (R)

Fig. 2. Dendrogram generated by Pulse-field
gel electrophoresis
For molecular typing, the chromosomal
DNA of fifteen ESBL-producing isolates
was obtained for comparison by
Pulse-field gel electrophoresis (PFGE)
using a CHEF-DRIII (BIO-RAD, Tokyo,
Japan). The running parameters were
as follows: initial pulse 2.2 s, final pulse
54.2 s, at 6 V/cm for 19 h at 14°C. The
gel was stained with ethidium bromide
and scanned. Both E. coli MC4100
and Salmonella H9812 were used as a
DNA reference standard. The DNA
pattern obtained by PFGE was analyz-
ed with Fingerprinting II (BIO RAD).
The unweighted pair group method
(UPGMA) was wused to generate a
dendrogram with the position tole-
rances set at 1.0%, and the Dice
coefficients were used for band simila-
rity measurements to determine DNA
relatedness. Isolates were considered to
be clonally related if the Dice
coefficient correlation was over 809%,
which corresponds to the “possibly
related” category according to the
criteria suggested by Tenover et al.2®
OUT, outpatient; IN, inpatient.

L 72 CTX-M 4 ESBL BE £ B (& & #k LVFX i 1% ©
BHoth, FNOOHICT TR I FEEF / o Uitk
(ETFRERIZEED 5 sd - 2, —J, ESBL EAE
DIMiEENIE 025 : H4 785 b8k 2 5w TH D,
TIN5 IRTNTLVFX it Td - 7o AENE ST A
BETF>TWRELWOT, ThOHEEI —o .y S TE
AELTWVWA STI31 TH B0 AHTH %4, SEO
FERIMAEE 025 : HA 7 v o F 7 o Vit %
BLPLTVWEVIBELDHES2 L—FLTHD,
AFIcBWTSH 025 HAFD 7 v 4 v+ / o Uitk
MR L7 ESBL EEA E. coli EEIL>H>dH B T &
DRI E N tz, JTHE, ESBL EARN TS 2 3 Fitk+
7o ViitEE T EEE LTV EORE S b 2,
LSRBIGREIRILS S CITIMFEIBINC 2 W T b EE A A
WIS, MO8 %2EHET 2468 0H 5 EEbN
%

ESBLOFEK I IV—=FTDHH, a—1 vy /¥TI
CTX-M-15, ST131 (025 : H4) ZH| D E. coli 13, 7 ¥
7 KR T 13 CTX-M-9 7'V — 7 @ E. coli H &
fiThHsbERESNTOLAEL2IE KEFLITB T 3
ESBL EEH: E. coli lIc>\W\WTld, 1997~1998 FE£ Tl
CTX-M-2 7 V=7 HBEFRTH - 1ch3, 2000 FEHHAH
5 CTX-M-9 7'V — 7t Aviib - 72 T & 5 Suzuki
SOWMEICL DS AICINTWES), SE0EES
OFELE T, CTX-M-9 7 v— 7D ESBL FEAER O
&1 73% (11/15#) T, Suzuki &DHE (65%
(84/142 Fk)® L 1ZIF—F L TV, ZDH 7%
4 7 a2 & Suzuki S BFHEWR E L 72 2002
~2003 FE I3, blacrsamo & blactsaiia METRTH -
7zt L, AIENZ blacrxaer & blacrxaas 1% {38
Woh, BLETRENRENLS>>H 2 ERPHLME
15 5 120 blacrxaer (& blacrxaeis @ 240 HEHD 7 3 7
BNT AN EVBENP ST Y VILERLEZLDTH
D, TOT I /BERN CAZIMMICEE T 22 &0
RENTVWAB2, TDZ & blacrxmer REKRDIZ S
2 CAZ ITIREZ M 2R L AR E—d 5, KB
WCBWT, CAZICTXOHEERTIMER 025: H4 ©
blacrx et IREMED CTX-M-9 7' Vv — 7 D E LI %
HWBEIICH->TETED, LDWV-Z ) OEEMN
WETH B,

ESBL EEAE. coli 15 %D 5 B,  #EEmsmigi
025:H4 TH Y, #1535 A (No. 45,79), ik C
(No. 70,179, 186) Ic#Eh L T\ 7z, PFGE I & 2 38(%
FRIBITIE, F—HEEN (A BLOC) THEMMLE
HBoNFbDo, fidk A3tk 2kE M C o4
R 3 tRIIACREE Rk TH -2 &S, TS
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BRBEREIC LV EN s b TRV ERDN B,
Suzuki 53, 2000 FLIFE, CTX-M-9 /'v—7Ic)&E
3 5 Ifl 7 0 25-ST 131 & 0 86-ST 38 71 A 4 @
ESBL FE/E E. coli DFEHRTH 5T EEREL, =h o
OEETRBIC>VTHT L TVWEP, Thicks
L, [AL 025:H4-ST131 Ic/EL TV Td, PFGE /¥
7 — P L bE— TV EARINT VWS, &
[, 2 fad% o Abis & OAREZ RG> &, BT
RIBASEERLL L 72 7B 025 : HA g S iz T &1,
-y EfERRIC, FED 7 v — v DIEN D ZRE
T5b0L LTHKE, 5%, hokk&EMR)» S
NSNS ESBL AR bR E L, STHBIZEY
ToRERRIS D TSRS T 21TV, T O®)la) A HE I
HEITI2MNENSDEEDN S,

ESBL EEHEBEE TR EAEEEEZ S ODERT 7 X 3
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7SR 1A VT s a vNICdfrA ISEET 5 T &0
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PEAVRIE S 17z, FREGERYUIE (ZRPEE G D5 | & 4ic s
52E62L, ToRNFECESZEEEETET 5
23 FOEHEEICHERE SN &5, BB ICE
7% ESBL EEAEE O & & 75 BILEMAfEIHE N 5,

PRSI R M KIS B 0 %9 5% 73 ESBL BEA R (FEic
CTX-MH) ThHotzo 15 I3 HMMEIRISERYE D
BN TH B 7 VA D F ) 0y RHEHED
TMP/SMX iZ% L C bl =S Lo b, LA
HALIEICH 5 2 EMH S M E 5T, AlEl, ST HY
BEFERL THE S TRITHROIFAEEZRFE TS B - /2
boom, 025: HAkD 7 v+ v+ / v Vi,
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WiE, 7923 F LA vF s ovics 8 gk
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BB AMEEZITTAICHID, EkONEE
G0 & L7 ERLERGYEME TR S AR R)IE

32 HAREERMAEYI M Vol 21 No.1 2011,

BUCE, LW, —Emar iR, TR
Wb, NIl ERLRFER Y vy —, S
R, R SREE O MR A E O BRI
L OHALH L B E T,

X 3

1) Bonnet, R. 2004. Growing group of extended-
spectrum B-lactamases: The CTX-M enzymes.
Antimicrob. Agents Chemother. 48: 1-14.

2) Pitout, J. J. D., K. B. Laupland. 2008. Extended-
spectrum B-lactamase-producing Enterobac-
teriaceae: An emerging public-health concern.
Lancet Infect. Dis. 8: 159-166.

3) Harada, S., Y. Ishii, K. Yamaguchi. 2008. Ex-
tended-spectrum B-lactamases: Implications for
the Clinical Laboratory and Therapy. Korean J.
Lab. Med. 28: 401-412.

4) Talbot, G.H., J. Bradley, J. E. Edwards, et al.
2006. Bad bugs need drugs: An update on the
development pipeline from the Antimicrobial
Availability Task Force of the Infectious Dis-
eases Society of America. Clin. Infect. Dis. 42:
657-668.

5) Peirano, G, J. D. D. Pitout. 2010. Molecular epi-
demiology of Escherichia coli producing CTX-
M pB-lactamases: The worldwide emergence
of clone ST131 025:H4. Int. J. Antimicrob.
Agents 35: 316-321.

6) Coque, T.M.,, F. Baquero, R. Canton. 2008. In-
creasing prevalence of ESBL-producing En-
terobacreriaceae in Europe. Eurosurveillance
13: 1-11.

7) Ensor, V.M., M. Shahid, J. T. Evans, et al. 2006.
Occurrence, prevalence and genetic environ-
ment of CTX-M A-lactamases in Enterobacte-
riaceae from Indian hospitals. J. Amtimcrob.
Chemother. 25: 1260-1263.

8) K&, MAEE, ik ), fth. 2009. KGR
DEHNRZ MY — N4 5 v 2HE (2007~2008
). 5 57 ol H AR LAkt 28 A SR R 1)
I 247.

9) Clinical and Laboratory Standards Institute.
CLSI document M7-A7. 26: 2. Clinical and Lab-
oratory Standards Institute, Wayne, PA.

10) Shibata, N., H. Kurokawa, Y. Doi, et al. 2006.
PCR classification of CTX-M-type B-lactamase
genes identified in clinically isolated Gram-
negative bacilli in Japan. Antimicrob. Agents
Chemother. 50: 791-795.

11) Yagi, T., H. Kurokawa, N. Shibata, et al. 2000. A
preliminary survey of extended-spectrum p-
lactamases (ESBLs) in clinical isolates of Kleb-
siella pneumoniae and Escherichia coli in Japan.
FEMS Microbiol. Lett. 184: 53-56.



PREQIEGSE 2R ESBL EEARIGE O 2 A L & CTX-M-27 O 33

12)

13)

14)

15)

16)

17)

18)

19)

Cattoir, V., L. Poirel, V. Rotimi, et al. 2007.
Multiplex PCR for detection plasmid-mediated
quinolone resistance g¢gnr genes in ESBL-
producing enterobacterial isolates. J. Antimi-
crob. Chemother. 60: 394-397.

Park, C.H., A. Robicsek, G. A. Jacoby, et al.
2006. Prevalence in the United States of aac-
(6")-Ib-cr encoding a ciprofloxacin-modifying
enzyme. Antimicrob. Agents Chemother. 50:
3953-3955.

Yamane, K., J. Wachino, S. Suzuki, et al. 2008.
Plasmid-mediated gepA gene among Escheri-
chia coli clinical isolates from Japan. Antimi-
crob. Agents Chemother. 52: 1564-1566.
Barrett, T.J., H. Lior, J. H. Green, et al. 1994.
Laboratory investigation of a multistate food-
borne outbreak of Escherichia coli O157 : H7 by
using pulsed-field gel electrophoresis and
phage typing. J. Clin. Microbiol. 32: 3013-3017.
Ray, J.L., K. M. Nielsen. 2005. Experimental
methods for assaying natural transformation
and inferring horizontal gene transfer. Meth-
ods Enzymol. 395: 491-520.

David, N., M. D. Gilbert, C. Robert, et al. 2004. &
P B PR B B E, Bk A B 2% p. 64—
55, ¥ v 7 4 — FEYYEREAT A F G 34 o,
A4 794 v AR, B

Paterson, D. L., R. A. Bonomo. 2005. Extended-
spectrum B-lactamase: A clinical update. Clin.
Microbiol. Rev. 18: 657-686.

Nys, S, P.H. Terporten, A.A. Hoogkamp-
Korstanje, et al. 2008. Trends in antimicrobial
susceptibility of Escherichia coli isolates from
urology services in the Netherlands (1998
2005). J. Amtimcrob. Chemother. 62: 126-132.

20)

21)

22)

23)

24)

25)

26)

HATRR U P HERE

Hirakata, Y. J. Matsuda, Y. Miyazaki, et al.
2005. Regional variation in the prevalence
of extended-spectrum J-lactamase-producing
clinical isolates in the Asia-Panpacific region
(SENTRY 1988-2002). Diagn. Microbiol. Infect.
Dis. 52: 323-329.

Yamaguchi, K., Y. Ishii, M. Iwata, et al. 2007.
Nationwide surveillance of parenteral antibiot-
ics containing meropenem activities against
clinical isolates strains in 2006. Jpn. J. Antibiot.
60: 344-77. (Japanese)

Lavilla, S., J. J. Gonzalez-Lo6pez, M. Sabaté, et al.
2008. Prevalence of gnr genes among extended-
spectrum J-lactamase-producing enterobacte-
rial isolates in Barcelona, Spain. J. Amtimcrob.
Chemother. 61: 291-295.

Suzuki, S.N. Shibata, K. Yamane, et al. 2009.
Change in the prevalence of extended-
spectrum-f-lactamase-producing  Escherichia
coli in Japan by clonal spread. J. Antimicrob.
Chemother. 63: 72-79.

Bonnet, R., C. Recule, R. Baraduc, et al. 2003.
Effect of D240G substitution in a novel ESBL
CTX-M-27. J. Antimicrob. Chemother. 52: 29—
35.

Vinué, L., M. Lantero, Y. Saénz et al. 2008.
Characterization of  extended-spectrum-3-
lactamases and integrons in Escherichia coli
isolates in a Spanish hospital. J. Med. Microbiol.
57: 9916-9920.

Tenover, F-C., R.-D. Arbeit, R.-V. Goering, et al.
1995. Interpreting chromosomal DNA restric-
tion patterns produced by pulsed-field gel elec-
trophoresis: Criteria for bacterial strain typing.
J. Clin. Microbiol. 33: 2233-2239.

Vol.21 No.1 2011. 33



34 AR « fth

Multidrug-Resistant Phenotype and Prevalence of CTX-M-27 in Extended-
Spectrum B-Lactamase-Producing Uropathogenic Escherichia coli

Tatsuya Hattori,” Kunihiko Nakane,"? Kumiko Kawamura®?
D Department of Pathophysiological Laboratory Science, Nagoya University Graduate
School of Medicine
2 City of Okazaki Reseach Center, Hygiene Testing Group
3 Department of Medical Technology, Nagoya University School of Health Science

The susceptibilities against 312 uropathogenic Escherichia coli strains isolated from clinical specimens
were investigated, and 15 were extended-spectrum b-lactamase (ESBL)-producing isolates. Among the 15
ESBL-producing isolates, 13 were resistant to levofloxacin (LVFX) and 6 were resistant to both LVFX and
trimethoprim/sulfamethoxazole (TMP/SMX), suggesting that ESBL-producing isolates tend to become
multidrug-resistant (MDR) phenotypes. The genotypes of ESBL were determined by PCR and sequencing.
Four isolates were CTX-M-14 producers and 8 isolates harbored blactxme7, which harbor the Asp240Gly
substitution, have greater catalytic efficiencies against ceftazidime than parental enzymes. None of these
isolates harbored plasmid-mediated quinolone resistance genes, but 6 were serotype O25:H4 among 13
ESBL-producing and LVFX-resistant isolates, suggesting fluoroquinolone-resistant phenotypes are associ-
ated with serotype 025. The CTX-M encoding plasmid was successfully transferred to recipient E. coli
CSH-2 at a frequency of 3.4X107° cells per recipient by conjugation in vitro, suggesting the easy
dissemination of blacrxm-harboring plasmids. Moreover, the transconjugants obtained showed both
ESBL-producing and TMP/SMX-resistant phenotypes. Among uropathogenic E. coli, the serotype 025 : H4
isolates harboring CTX-M-27 blactxm have become prevalent strains, so due care should be taken in
monitoring the epidemiology of ESBL-producing isolates.
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