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A31[9],2003\d = 137 W& Ul o2 3F ALl A
CTX-M-3, CTX-M-14 2 CTX-M-152 A4 &} = E. coli 2
K. pneumoniaez} ¥ 1% ¢1t}[10]. o] & &A= plasmidol
w7 =, ZhE el 71 A EolAd 3 oA 5ol d o] TEMY
o]t} SHVE ESBL3} -§A}&}A] wk, cefotaximeol] tf & 7}
&3 &/ o] ceftazidimeo] ¥ &l Fold o2 733t 54
o] SATH11].

GES3 ESBL-S Ambler class Aol £3}+= ESBLo] x| 9t
2 classe] ThE EAET = XP‘@*’Q* 7Aool g & A
Y o} Tk oA £l K. pneumoniaec] A A =
GES-1- cefoxitinol] &/ o] ¢l om[12], Folz el 713 3}
o] A E2] % Pseudomonas aeruginosac] 4 27 ¥ GES-
2% imipenemo] = &4J o] JTH13]. o] & EAE clavula-
nic acid¢} imipenemol] ¢]3] A o] A HL}. Zef ol =
A 2 HF GESY ESBLo| 18] 2~} d R HEH

ATH14-16]. A &4 o 2 747k 1A <1 ?:l%Oﬂfﬂ«l
GEszﬂ ESBL g4 #F9] el T o] 842 A)
Aste T EA) s S AAFSEA RE o} 2] Zu] o] A
o] Eéj} BEud o & gl

B Ao A= 20039 A= 127 B el 2l E
coli¢} K. pneumoniae & o4 2. 2 TEM3, SHVE, GESY
IBC3, PERE, VEBE 2 TLAE &4 AAAITS =
Abslo] ZUlo|A] B2 = = E. coligt K. pneumoniaee] &
2 01 Ambler class A ESBL A A1 & 318 Aty B 11 2} 3t}

A& 370 B, 771 = 370 8 %JJ%E 7h e, A
VB3 1) 3, BARE 1) 8 el 92k 1)
QAT N HR 5 2 127) el £ A0 Felais]
th. 2003 296 A 797A] o] F 124 H ol A Bl ¥
E. coli¢} K. pneumoniae z}+ 205 71 &S =&t =0, &
A WAl Feglel BE e FPstgon,
S FApo) A W Bl BFE SRR A9
At B H 759 722 AEAHQ AFeA w2
Vitek GNI card (bioMerieux Vitek Inc., Hazelwood, Mo.,
USA)= 3Hel 8}

2. mH 2N Al
1] = 2] National Committee for Clinical Laboratory Stan-

dards (NCCLS)2] 7] =9l u}2}A] ampicillin, ampicillin-sul-
bactam, cefoxitin, ceftazidime, cefotaxime, cefepime, aztreo-
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AT FEN 10 uLo} T ZF 9] sample buffer (TEFCO
Corporation, Tokyo, Japan)Z 43 ©] agarose gel (pH 3-10,
TEFCO Corporation)ol] 100VZ 1A] 7}, 200VE 1A]7F 2
300VE 4087 A 7] %3} o). Nitrocefin (Oxoid, Ba-
singstoke, United Kingdom)e]] Z Al o] 3}2] 2 gelS G2
202 7F AT Gelol| UERG H-24 9] bandE #2
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3, VEBY, GESY, IBC3 4 TLAY ESBL 32 A=
2 ¢ 3 primer= A 20| 1<H5FS tH(Table 1). Ambler
class A ESBL Z} 4 %}2] <47] 44 S GenBank (http://
www. ncbi.nlm.gov)ol| 4] # 3} %1 t}. DNASpace version
3.02 (Genetic Systems, Hitachi, Japan)£} Vector NTI Suite
(InforMax, Frederick, Md., USA)S A}-8-3F multialignment
BA Aol 7] %3}e] ZF Ambler class A ESBL -§-# 2}of|
Eojx ol BES primer2 193}t 1ok primer}
Ambler class A ESBL A2} A 7|49 % & BLASTZ
EA s 97149 BEA 0l =& GESE 3 IBCH
ESBLE g 9] primer® 257 HEE F L5 1ks}
1T}, A & A & Tryptic soy broth (Difco)ol] A Z38lo] 37
T2 % AP LI W | mLE F kel 5
B3 13000 xg2 97 ¥, AL welw, DAl F
4= 500 pLol] FA1Z . o] & 1023t 21+, 13,000
xg2 978k, 44 9 & 7ol DNA F% 0.2 4}

Table 1. Sequence of the PCR primers
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23} t}. DNA FZ 9 5 uL, primer 2} 1 pL, deoxynucleo-
tide triphosphates(dNTP) 2.5 mM (8 L), Taq DNA polyme-
rase 2.5 U (0.5 pL), 10X buffer 10 uL. & Z=F= 755 LS
533l premixE THE T} ©] S Gene Amp PCR Sys-
tem 9600 (Perkin-Elmer Centus Corp., Norwalk, Ct., USA)
O 2 94 & 25%7} denaturation, 58 C & 40% 7} annea-
ling, 72°C & 50%7} extensiond}+ 30 cycle2] PCR-E- A] 3Y
St th. FZAE 10 LB 2% agarose gel (Promega, Madi-
son, Wi., USA)2] & ¥ 1 40%-7F 2 7] 53] 4] band
£ #9139t S ZAHE S DNA extraction kit (Qiagen,
Hiden, Germany) 2 agarose gelol| 4] £2] &, Sequenase
Version 2.0 DNA sequencing kit (U.S. Biochemicals, Cleve-
land, Oh., USA)E o] &-3}o] A dideoxy-mediated chain ter-
mination Y [21]2. & oFWlsko 2 7| g -& B39t}

2 o

1. &zH 2y Al

A& 717t 2 2 127] 3 Lol A E. coli 24652} K. pn-
eumoniae 239F =2 43 5}91 th. E. colig] cefotaxime, cefta-
zidime, cefepime & aztreonamol] T 3+ WA & & Z+7} 11.1
%, 8.5%,7.1% 2 73%°]) 1L, K. pneumoniae?] o] & %
W9 B-lactam3 A o] th3 WAL 247t 14.6%, 20.1
%, 12.5% 2 19.0%°] 2] T}. Imipenemo]] 7t 3-& A<l
T 5 A} Aminoglycoside A € 2] amikacin, gentami-
cin 2 tobramycine]] o g} E. coli®} K. pneumoniae2] W4

[e]

&2 272y 4.0%, 26.5%, 200% B 13.2%, 23.3%, 32.0%°]

Name Nucleotide Sequence Product size(bp) Accession No. Reference
TEM F 5'-atg agt att caa cat ttc cgt-3’ 361 AY302260 This study
TEM R 5'-tta cca atg ctt aat cag tga-3’

SHV F SY—CCg ggt tat tct tat ttg th Ct-3' 831 X98100 This Study
SHV R 5'-tag cgt tgc cag tgc tcg-3’

CTX-M IF 5'-gga cgt aca gca aaa act tge-3’ 624 X92506 2
CTX-M IR 5'-cgg ttc get ttc act ttt ctt-3’

CTX-M 2F 5'-cgg tgc tta aac aga gcg ag-3’ 891 X92507 2
CTX-M 2R 5'-cca tga ata agc agc tga ttg ccc-3'

CTX-M 8F 5'-acg ctc aac acc geg atc-3’ 490 AF189721 2
CTX-M 8R 5'-cgt ggg ttc tcg ggg ata a-3’

CTX-M 9R 5'-cgg ctg ggt aaa ata ggt ca-3’

PER-1F 5'-gtt aat ttg ggc tta ggg cag-3' 855 721957 2
PER-1R 5'-cag cgc aat ccc cac tgt-3’

VEB F 5:-acc aga tag gag tac aga cat atg a-3 727 AF220758 This study
VEB R 5 -ttc atc acc gcg ata aag cac-3

GES/IBCF 5'-gtt aga cgg geg tac aaa gat aat-3’ 903 AY260546 This study
GES/IBC R 5'-tgt ccg tge tca gga tga gt-3'

TLAF 5:-cgc gaa aat tct gaa atg ac-3’ ’ 992 AF148067 This study
TLAR 5-agg aaa ttg tac cga gac cct-3
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aXs, A, S, YHE, 015F, 0/9 2

Table 2. Prevalence of extended-spectrum S-lactamase-producing E. coli and K. pneumoniae isolates

Hospitals Species(No. isolates) No.(%) DDS positive-isolates Genotypes(No. isolates)
; TEM-52 only(1), CTX-M-3 only(1),
Seoul A E. coli (24) 6(25.0) Roneor BBy o
K. pneumoniae (24) 2 (8.3) SHV-12 only(2)
Seoul B E. coli (20) 3 (150) SHV-12 Nlo IE%)OfCEFS)?]K/EBl) 4 only(1)
; -12 only(3), -M-14 only(1),
K. pneumoniae (20) 6300) SHV-5 oniy(1), None of ESBL(1)
Seoul C E. coli (20) 1 (5.0) None of ESBL(1)
K. pneumoniae (20) 1 (50 None of ESBL(1)
. CTX-M-3 only(2), CTX-M-15 only(1),
Kyonggi A E. coli (20) 5(25.0) None of ESBL(2)
K. pneumoniae (20) 9(45.0) CTX-M-3 only(8), None of ESBL(1)
Kyonggi B E. coli (20) 1 (5.0 None of ESBL(1)
K. pneumoniae (20) 6 (30.0) SHV-12+GES-3(2),
SHV-12 only(1), SHV-2a only(3)
Kyonggi C E. coli (20) 2 (10.0) CTX-M-15 only(2)
K. pneumoniae (20) 7(35.0) SHV-12 only(6), CTX-M-3 only(1)
Gangwon A E. coli (20) 0 0 SHV-12 only(2), CTX-M-14 only(1),
K. pneumoniae (20) 6 (30.0) CTX-M-3 only(1), SHV 12+CTX-M-3(1)
TEM-52+SHV-12+CTX-M-3(1)
Daejeon A e coll 20) o CTX-M-3 only(1)
aejeon ; -M-3 only(1),
K. pneumoniae (21) 3238 SHV-12 only(2), SHV-12+CTX-M-14(2)
Jeonnam A E. coli (20) 0 (0
K. pneumoniae (20) 1 (50 None of ESBL(1)
Gyeongbuk A E. coli (20) 1 (5.0 CTX-M-14 only(1)
K. pneumoniae (20) 6 (30.0) SHV-12 only(3), SHV-5 only(1),
CTX-M-14 only(1), None of ESBL(1)
Busan A E. coli (20) 3(15.0) SHV-12+CTX-M-15(1), None of ESBL(2)
K. pneumoniae (20) 4 (20.0) SHV-12 only(3), None of ESBL(1)
Jeju A E. coli (22) 1 4.5) None of ESBL(1)
K. pneumoniae (14) 2(14.3) SHV-12 only(2)
Total E. coli (246) 23 (9.3)
K. pneumoniae (239) 55(23.0)

Abbreviations: DDS, double-disk synergy; ESBL, extended-spectrum f3- lactamase.
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E. coli 246 = 23 (9.3%)<} K. pneumoniae 2395 5
555 (23.0%)7} double disk synergy %A A4S o).
E.colie] 4% 29 A, thd A3 dd ALdS Ao
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ARl #F 71 74 Z= ¢l tH(Table 2). Double
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55 = 3353 9] ceftazidime W 4] o] azide W4 <1 E. coli
J530.2 A=At
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Table 3. Genotypes of extended-spectrum f-lactamase in E. coli and K. pneumoniae isolates
Species (No. double-disk synergy-positive isolates)

Genotype E. coli (23) K. pneumoniae (55) Total (78)
TEM-52 only 1 (43%) 1 (1.3%)
SHV-12 only 24(43.6%) 24(30.8%)
SHV-2a only 3 (5.5%) 3 (3.9%)
SHV-5 only 2 (3.6%) 2 (2.6%)
CTX-M-3 only 3(13.0%) 11(20.0%) 14(18.0%)
CTX-M-14 only 1 (43%) 3 (5.5%) 4 (5.1%)
CTX-M-15 only 3(13.0%) 3 (39%)
SHV-12 + CTX-M-3 1 (1.8%) 1 (1.3%)
SHV-12 + CTX-M-14 2 (3.6%) 2 (2.6%)
SHV-12 + CTX-M-15 1 (4.3%) 1 (1.3%)
SHV-12 + GES-3 2 (3.6%) 2 (2.6%)
TEM-52 + SHV-12 + CTX-M-3 1 (1.8%) 1 (1.3%)

Total 9(39.1%) 49(89.1%) 58(74.4%)
Table 4. Characteristics of SHV-type extended-spectrum-f3 lactamase-producing E. coli and K. pneumoniae isolates

. MICs(ug/mL)

Isolates Species Genotypes of ESBL CAZ CAZ/CA* CTX CTX/CA*
BC7 K. pneumoniae SHV-2a only 16 8 4 0.25
BC9 K. pneumoniae SHV-2a only 64 128 128 16
BC19 K. pneumoniae SHV-2a only 128 32 16 4
SC9 K. pneumoniae SHV-5 only 32 2 4 0.25
SE10 K. pneumoniae SHV-5 only 256 16 8 1
KY11 K. pneumoniae SHV-12 only 64 16 8 2
KY12 K. pneumoniae SHV-12 only 64 8 8 4
KS1 K. pneumoniae SHV-12 only >256 128 64 4
KS6 K. pneumoniae SHV-12 only 128 8 16 0.5
KS7 K. pneumoniae SHV-12 only 128 16 16 0.25
SC15 K. pneumoniae SHV-12 only 128 8 64 4
SC16 K. pneumoniae SHV-12 only >256 64 32 1
SC18 K. pneumoniae SHV-12 only 128 8 16 0.25
BCI2 K. pneumoniae SHV-12 only 256 8 16 0.25
SN4 K. pneumoniae SHV-12 only 128 32 16 4
SN14 K. pneumoniae SHV-12 only >256 16 16 0.25
SE2 K. pneumoniae SHV-12 only 128 32 8 4
SE3 K. pneumoniae SHV-12 only >256 64 16 8
SE17 K. pneumoniae SHV-12 only 128 32 8 4
WK3 K. pneumoniae SHV-12 only 256 16 16 0.5
WKS5 K. pneumoniae SHV-12 only 128 32 8 4
119 K. pneumoniae SHV-12 only 64 2 8 0.5
JI10 K. pneumoniae SHV-12 only 256 16 16 0.25
HY4 K. pneumoniae SHV-12 only 64 2 8 0.25
HY5 K. pneumoniae SHV-12 only 64 8 16 0.25
HYS K. pneumoniae SHV-12 only 128 16 16 2
HY10 K. pneumoniae SHV-12 only 64 4 4 1
HY16 K. pneumoniae SHV-12 only >256 32 64 0.5
HY18 K. pneumoniae SHV-12 only 128 8 16 0.25
BC6 K. pneumoniae SHV-12+GES-3 256 128 64 16
BC8 K. pneumoniae SHV-12+GES-3 >256 >256 64 64
WK14 K. pneumoniae SHV-12+CTX-M-3 >256 >256 >256 >256
KY7 K. pneumoniae SHV-12+CTX-M-14 >256 >256 256 256
KY8 K. pneumoniae SHV-12+CTX-M-14 >256 >256 >256 >256
KS10 E. coli SHV-12+CTX-M-15 >256 >256 >256 >256
WKI15 K. pneumoniae ~ SHV-12+CTX-M-3+TEM-52 >256 >256 >256 >256

Abbreviations: CTX, cefotaxime; CTX/CA, cefotaxime-clavulanic acid; CAZ, ceftazidime; CAZ/CLA, ceftazidime-clavulanic
acid; SN, Seoul A; SE, Seoul B; AJ, Kyonggi A; HY, Kyonggi C; WK, Gangwon A; KY, Daejeon A; SC, Gyeongbuk A; KS,
Busan A; BC, Kyonggi B; 1J, Jeju A.

* Clavulanic acid at a fixed concentration of 4 yg/mL.
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Aol E. coli 235 & 242y 185, 157, 7, 157 2 05, K.
pneumoniae 555 = Z+Z} 3355, 355, 1357, 55+ 2 237}
ok uk-e-S 1 oiTth TEME PCRo| %4 9l E. coli 1859}
K. pneumoniae 33 9] &£ A& = E. coli2} K. pneumoni-
ae zt 1579] SZ AHE o] blay,, ok @714 gl 4| st
A3 U A 5= ESBLo] obd blag,,°] A t}. SHVE
PCRol| %}43<l E. coli 159} K. pneumoniae 3072 =X
AHE-2 blag,y.,, K. pneumoniae 35+2] $Z 252 blagy.,
K. pneumoniae 25-2] 5% 4HE-2 blag,.s9F G714 E o]
o %) 5} th. CTX-M-13 PCRel| <42l E. coli 339} K.
pneumoniae 135+2] ZZ AFE-& blacyys, E. coli 43F2] =
Z AHE & blacasok 38T g CTX-M-9% PCR
o] 9kAl el E. coli 159} K. pneumoniae 552 =% A&
oS X 311 TH(Table 3). GESE 3-& IBC
3 ESBL =% 93 PCRo| A = K. pneumoniae 25 4t
H

o] FA WSS R ed, 2 TF AE dUMES
blag., 2] 170 &) o}n| =4k<] glycineo| serine ©. & X| %}
% blags,2F € X3} TH14]. Isoelectric focusing< & 3}<]

SHV-5, SHV-12, TEM-52, CTX-M-3, CTX-M-14, CTX-M-
15 2 GES-3¢] 3@ 3}+=pl 7.6,82,60,84,8.1,8.6 2 6.1
o] bandE &0 4= YA

aXs, A, S, YHE, 015F, 0/9 2

4. ESBL MM7F2| MIC 4

SHV-12Z A4 8} += E. colit} K. pneumoniaec]] tf 3k ce-
ftazidime ¥} cefotaxime2] MIC ¥ ¢ & 64-256 ug/mL ©] 4+
2 4256 ug/mL ©]AFo] a1, MIC,2 2+7t 128 wg/mL &
16 ug/mL$] t}. Ceftazidime-clavulanic acid®} cefotaxime-
clavulanic acid®] MIC ¥ 9] &= 2-256 ug/mL o] A+ 2 0.25-
256 ug/mL ©] o] i MICs,& Z+z}t 16 ug/mL 2 2 ug
/mLR th. SHV-2aE A 3l= #Fo)| o)) 3F ceftazidime =
o cefotaxime.‘l] MIC+ SHV-12E A sl #3F0l v &)
Ao BEx = H9th SHV-12¢ CTX-M3 ESBLE =
Aol A O]—lﬁ: T3 3k ceftazidime ¥} cefotaxime2]
MIC ¥ §] 25 256 ug/mL ©] A} 0 2 =9kt}. SHV-12¢}
GES3& ESBLE EA|d] A 3= 50l ) 3} ceftazidime
o] MIC: 256 ug/mL ©] /o] %) 11, cefotaxime2] MICE 64
ug/mLZ g4 o 2 vkokti(Table 4). CTX-M¥ ESBL-S
A3 3= E. coli =2 K. pneumoniaec]] th g+ cefotaxime2]
MICE 256 ug/mL o] A2 & ceftazidime?] 16-256 ug/mL
oldHT =& BXE Bt CTX-M-155 A 3t= E
coliol] tf 3t ceftazidime?] MICE 128 ug/mL o] Ao &
CTX-M-3 £& CTX-M-14Z A st= T30l B3| =&

Table 5. Characteristics of CTX-M-type f3-lactamase-producing E. coli and K. pneumoniae isolates

MICs(ug/mL)

Isolates Species Genotypes of ESBL Wild strains Transconjugants

CTX CX/CA* CAZ CZ/CA* CTX CX/CA* CAZ CZICA*
SN8 E. coli CTX-M-3 only >256  >256  >256 >256 >256 32 16 16
AJ4 E. coli CTX-M-3 only >256 128 16 16 256 32 16 16
AJ18 E. coli CTX-M-3 only >256  >256  >256 >256
AJ2 K. pneumoniae CTX-M-3 only >256 >256  >256  >256
AJ3 K. pneumoniae CTX-M-3 only >256  >256 256 128 64 2 4 0.5
AJ5 K. pneumoniae CTX-M-3 only >256  >256  >256 >256 64 2 4 0.5
AJ8 K. pneumoniae CTX-M-3 only >256  >256  >256 >256
AJl4 K. pneumoniae CTX-M-3 only >256  >256 256 128 64 16 2 1
AJ15 K. pneumoniae CTX-M-3 only >256  >256 256 256 64 16 2 1
AJ18 K. pneumoniae CTX-M-3 only >256 >256  >256 >256 256 32 16 16
AJ20 K. pneumoniae CTX-M-3 only >256  >256  >256  >256 64 32 2 2
WK7 K. pneumoniae CTX-M-3 only >256  >256  >256 >256 256 256 128 4
HY12 K. pneumoniae CTX-M-3 only >256 >256  >256 >256
KY2 K. pneumoniae CTX-M-3 only 256 32 >256 64 8 2 64 8
WK14 K. pneumoniae CTX-M-3+SHV-12 >256 >256  >256 >256 256 256 16 4
WK15 K. pneumoniae CTX-M-3+TEM-52+4SHV-12  >256  >256 >256 >256 64 32 2 1
SC6 E. coli CTX-M-14 only >256  >256 64 64 256 256 16 16
SC14 K. pneumoniae CTX-M-14 only >256 256 64 64 64 32 4 1
SE18 K. pneumoniae CTX-M-14 only >256 256 64 64 64 16 4 1
WK6 K. pneumoniae CTX-M-14 only 256 64 16 8 128 32 2 2
KY7 K. pneumoniae CTX-M-14+SHV-12 >256  >256 256 256 128 256 4 4
KY8 K. pneumoniae CTX-M-14+SHV-12 >256 >256  >256 >256 128 32 1 2
AJ16 E. coli CTX-M-15 only >256  >256 128 64 >256 >256 64 64
HY1 E. coli CTX-M-15 only >256 128 >256 64
HY2 E. coli CTX-M-15 only >256 >256 >256 128 128 4 32 1
KS10 E. coli CTX-M-15+SHV-12 >256  >256 >256  >256 128 2 32 2

Abbreviations: CTX, cefotaxime; CX/CA, cefotaxime-clavulanic acid; CAZ, ceftazidime; CZ/CA, ceftazidime-clavulanic acid;
SN, Seoul A; SE, Seoul B; AJ, Kyonggi A; HY, Kyonggi C; WK, Gangwon A; KY, Daejeon A; SC, Gyeongbuk A; KS, Busan A.
* Clavulanic acid at a fixed concentration of 4 ug/mL.
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B ¥ Z 29 tH(Table 5).
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o

A& 717 &= E2] ¥ K. pneumoniae?] cefotaxime, cefta-
zidime ¥ aztreonamel] o 3+ WA} && 2+7t 14.6%, 20.1%
2 19.0%= E. colie] 11.1%,8.5% % 73%9] H]3]| =& &
X E H gt} o]= K. pneumoniae”} E. colikt}h © &3]
ESBLE At v 2 Bausyd dxste Aol
[7]. N8 #F = E. coli9] 9.3%(23/246)} K. pneumoniae
2] 23.0%(55/239)7} double disk synergy A] & ol kAl o] 9]
=, o]= 2002\ o] = 137] WAl A =3 g E. colig]
double disk synergy %A & 9% <= FAFSHA] EF K. pneu-
moniae®] A& 30%l vl A & FX|TH22]. T
Z9] double disk synergy 9FA & ®H ol ulaba E. coli
= 0%-25%, K. pneumoniae:= 5%-45% = tHksl <l =,
o]= W9 ESBL A4 &9 atol & W3k ®t, 3 7]
3 % 5% ESBL A w0l o g 7+l o] [ebdAio] 9)
oJ A FA & Apol & A B o &2 Y7t

E. coliz} A 3l= 74 &3 Ambler Class A ESBL-&
CTX-M-15(45)¢} CTX-M-3(35)%1 2.1, K. pneumoniae
o] 7} &3 Ambler Class A ESBLE SHV-12(305)2}
CTX-M-3(13%)°| 2l t}. SHV-12& A A st= A Al To)
Tl A &3] EelE -2 oln e o 1}23.24], CTX-
M?& ESBLE| &A= # Zellof B x {TH9]. 2002
= 137 W Ao A 3] 8 K. pneumoniae S t) o2 3 =
AL} ] w3 CTX-M-3 A T F+ 357(0.6%)N A 165
(3.3%), CTX-M-14 BA T F+= 4F(0.8%)° A 6F(1.2%),
CTX-M-15 A FFE 25(0.4%)9 A 4508 %)= =7}
St TH10]. =g CTX-M-3 A 771 el Hde
200213 9] 37] WA 57 B, CTX-M-14= 37) ¥ ¢
oA 47) H Y, CTX-M-15& 17] H QoA 37 o=
Z7Fsted A, CTX-ME ESBL A w57} 4k d 2o 3l
= g0 & A

CTX-M3& ESBLE A 3t= #Fo 3 cefotaxime]
MICE 256 ug/mL o] 4O & ceftazidimeol] Bl =& B3
£ B9 om, transconjugant®] 7 -§- o] 2]t 7 &Fo] U] 8- 7
3l A cefotaxime2] MIC,,©] 128 ug/mLQIH]| ¥k3lo] cef-
tazidime®] MIC;2 4 ug/mLol &3}3}% o). CTX-M-15&=
CTX-M-3¢]] v] 5} 17] €] o}n]iziko] X kel (Asp240Gly)
AR, o] XL F A ceftazidimeol )3+ 4 743}
AlZIThaL FTH25]. & Aol A E2] | CTX-M-15 37 E.
coli 430l ] & MICTE 128 ug/mL o] 402 =gt on,
transconjugantol] T 3k MICE 32 yg/mL ©]J 0 &2 T} & &7
©] CTX-M3 ESBL K. pneumoniae®] A A #FH t} =3k}

SHV-12& ~9] »~o| A &2l E. coli¢} K. pneumoniae
A A A5 A EE ATH26]. ©] A= SHV-19] ofu| =4t
3717} %] 2% (Leu35Gln, Gly238Ser 2 Glu240Lys) A ©]
™, SHV-2a & SHV-5¢}+&= 717} ofn| = Ak 17§ (Glu240-
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Lys ¥ Leu35GIn)¢] z}o]7} it} SHV-125 A3+ E.
colit} K. pneumoniaedl] tf g} ceftazidime 2] MIC;, = 128 ug
/mLE cefotaxime?] 16 ug/mLX. Tt} & A 3}7A] =k, o]
£ SHV-127} ceftazidimeol] th3t 2AJo] 713+ & 0] 7]
W Eo 2 Aztetrt, al SHV-129] 24 & SHV-2ak T}
E7] W&o o] 48 AAsl= T 5ol Ul & ceftazidime
T} cefotaximee] MICE 4o 2 w2 B XE BT
SHV-12¢} 37 CTX-M& ESBL 32 TEM-52Z2 ZEA| 9|
A= T Fol 3l ceftazidime} cefotaxime2] MICH
SHV-12¥+-& A3 3h= ¢t ol v] 3l =kt

stA 7] B WA &2l ¥ K. pneumoniae 25 =
SHV-129} 374 GES-35 FA]l A3t} o] GESE
F 2 GES-19] H]gle] 2 loope] 17] ofm]w=iko] |3}
o] AJ=HI(Glyl70Ser), ©] ofw| =4t 2] &2 T 40
cephamycine] ™) g+ 7} E 3] &4 S =o] 1 clavulanic
acidol] 2] 7] JEE FEFThD o B AP B
2] ¥ K. pneumoniae 25| th &} ceftazidime} ceftazidime-
clavulanic acid®] MIC¥: Z+z} 256 wg/mL o] 4 2 128 ug
/mLo] A}, cefotaxime®} cefotaxime-clavulanic acide] MIC
= 247} 64 ug/mL 2 16 ug/mL9} 64 ug/mLE clavulanic
acid7} 74 7 ol = MIC7} @A 8HA| 2 4askA] e
A4S 5

B ApE Ealo] oA B8]¥E E. colio] 9.3%<}
K. pneumoniae®] 23.0%7} Ambler class A ESBL-S A Al 3}
H, E. colix= CTX-M-159} CTX-M-3, K. pneumonia+
SHV-128} CTX-M-3& 7} &3] A &S A& + 3
AT} 3 GES-35 A/d3l+= K. pneumoniae 275 H &
3199 =4l, GESE ESBL2 2 AT & 34 oA &
zz wad Aol
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Prevalence of Ambler Class A Extended-Spectrum f-Lactamase-Producing
Escherichia coli and Klebsiella pneumoniae Isolates in Korea

Ji Hae Kang?, Il Kwon Bae?, Su Bong Kwon? Seok Hoon Jeongz*, Jongwook Lee®, Wee Gyo Lee*,
Jung Oak Kang?®, Ji Young Ahn®, Seong Geun Hong’, Jong Hee Shin®, Young Uh°, Yeon Jun Park®,
Eui-Chong Kim*, Kyungwon Lee®?, Dongeun Yong*, and Gun Jo Wo0*

Departments of Pediatrics* and Laboratory Medicine?, Kosin University College of Medicine, Busan; Department of
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University College of Medicine, Suwon; Department of Laboratory Medicine®, Hanyang University College of Medicine,
Guri; Department of Laboratory Medicine®, Sooncheonhyang University College of Medicine, Gumi; Department of
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College of Medicine, Wonju; Department of Laboratory Medicine®, The Catholic University of Korea College of
Medicine, Seoul; Department of Laboratory Medicine*, Seoul National University College of Medicine, Seoul;
Department of Laboratory Medicine®, Yonsei University College of Medicine, Seoul; Division of Food Microbiology®,
Center for Food Safety Evaluation, Korea Food and Drug Administration, Seoul, Korea

Background: The aim of this study is to determine the nationwide prevalence of Ambler class A
extended-spectrum f$-lactamase (ESBL)-producing Escherichia coli and Klebsiella pneumoniae
and to characterize genotypes of ESBLs.

Methods: During the period of February through July, 2003, E. coli and K. pneumoniae isolates
were collected from 12 hospitals in Korea. Antimicrobial susceptibilities were tested by disk diffu-
sion method, and ESBL-production was determined by the double-disk synergy test. MICs of -lac-
tam antibiotics were tested by agar dilution method. Searches for bla:cu, blas.y, blacixws blaeer.1, bla-
ves» Dlac, blages and blar, genes were performed by PCR amplification, and the genotypes of ESBLs
were determined by direct nucleotide sequence analysis of amplified products.

Results: Resistance rates of E. coli (n=246) and K. pneumoniae (n=239) isolates to ceftazidime
were 8.5% and 20.1%, respectively. Most prevalent Ambler class A ESBL genotypes in E. coliisolates
were blasws (N=4) and blacy.w.s (N=3), and each of blasw14 blasv1a, @Nd blawys, gene was also
found in one isolate. Most prevalent ESBL genotypes in K. pneumoniae were blas,,... (n=30) and
blacrws (N=13), and blacu-1s (N=5). blaspy2a (N=3), blasw.s (N=2), blawey.s. (N=1), blasess (N=2) genes
were also found.

Conclusion: CTX-M-type ESBL-producing E. coli and K. pneumoniae isolates are spreading,
and a GES-type ESBL has emerged in Korea.

(Korean J Clin Microbiol 2005:8(1):17-25)
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