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Etiological agents of extended spectrum B-lactamase (ESBL) producing uropathogenic Escherichia coli (UPEC) have
become a major problem in urinary tract infections. The purpose of this study was to compare the molecular characteristics
of ESBL producing UPEC strains isolated from 1989 and 2010. A total of 301 strains of UPEC clinical isolates was
collected from Korean healthcare facility in 1989 (126 strains) and in 2010 (175 strains). UPEC clinical isolates were
analyzed by multiplex polymerase chain reaction method (ESBL related bla genes and phylogenetic groups) and
amplified fragment length polymorphism (AFLP). Among 301 isolates, ESBL producing UPEC were 8 strains (6.3%) in
1989 isolates and 35 strains (20%) in 2010 isolates. The rate of bla genes in ESBL producing UPEC from 1989 isolates
and 2010 isolates were blatgy (75% and 85.7%), blactxm (0% and 91.4%), blaoxa (25% and 20%), blapgr (0% and
2.9%). The distribution of phylogenetic groups in 1989 isolates and 2010 isolates were A (37.5% and 11.4%), B2
(12.5% and 51.4%), and D (50% and 37.1%). The most prevalent ESBL related bla gene and phylogenetic group were
blactxa (91.4%) and B2 (51.4%) in 2010 isolates, while blacrxy Was not detected in 1989 isolates. Among 43 ESBL
producing UPEC were grouped into 12 clusters up to 76% of genetic similarities by AFLP analysis. During past twenty
one years, the rate of the ESBL producing UPEC strains in 2010 isolates was increased than that of in 1989 isolates.
Also, the most prevalent ESBL related bla gene has been changed from blatgy to blactxm.

Key Words: Uropathogenic Escherichia coli (UPEC), Extended spectrum B-lactamase (ESBL), Amplified fragment
length polymorphism (AFLP)

A a2 7P &3 Al
v, tiFgrel g 82730l ¢F 70~90%°l o211 monobactam®] W3S K1t} (Paterson and Bonomo, 2005).
53] GART oo A] £3] WA (Li et al, 2010).  ESBL ¥& WA F-1A= plasmidoll EA5HH o] & vl
Extended-spectrum B-lactamase (ESBL)E AAdsl= A+t Mz G2 Aoz W f4dx= J2d —’,‘— o] At

o_>L

#HE4d% F 3 2 149 penicillin ¥5F o}2} 34|t cephalosporins 2

o2 m
r;’h ru
oBt
o,
es]
72}
oo}
o

A
. o7 a3t} (Lee et al, 2007). E}
Received: August 23,2013 / Revised: September 17,2013

Accepted: September 17,2013 A3 Algto] AAAA o= FTteh= ]
TCorresponding author: Jong Bae Kim. Department of Biomedical 2004,) 53] ESBL A A+ WA F2ixte] E¥x=
Laboratory Science College of Health Science, Yonsei University,

=%
Wonju-si, Gangwon-do 220-710, Korea. ﬂ'a, A PH=E 2|7} Qe AR
Tel: J-r82-433-760-2423, Fax: +82-33-760-2561 etal.,, 2004).
e-mail: kimjb70@yonsei.ac.kr

=R = 7loju A o] Qo]= < A=l =
©The Korean Society for Biomedical Laboratory Sciences. All rights reserved. = Odl}oﬂ }\1 = Y= —‘—XHA T H]lﬂ—%v— 7 ] =6

-275 -

=



Table 1. Antimicrobial resistance of ESBL producing Escherichia coli isolated from patients with urinary tract infections in 1989 and 2010

1989 (n=8) 2010 (n=35)

Antibiotics

S 1 R S I R
Ampicillin 0 (0%) 0 (0%) 8 (100%) 0 (0%) 0 (0%) 35 (100%)
Cefalotin 0 (0%) 0 (0%) 8 (100%) 0 (0%) 0 (0%) 35 (100%)
Cefamandole 0 (0%) 0 (0%) 8 (100%) 0 (0%) 0 (0%) 35 (100%)
Cefoxitin 5(62.5%) 1(12.5%) 2 (25%) 28 (80%) 4 (11.4%) 3 (8.6%)
Ceftazidime 3 (37.5%) 0 (0%) 5(62.5%) 19 (54.3%) 6 (17.1%) 10 (28.6%)
Cefotaxime 0 (0%) 0 (0%) 8 (100%) 0 (0%) 1(2.9%) 34(97.1%)
Cefepime 7 (87.5%) 1 (12.5%) 0 (0%) 13 (37.1%) 10 (28.6%) 12 (34.3%)
Cefoperazone/sulbactam 6 (75%) 1 (12.5%) 1 (12.5%) 12 (34.3%) 10 (28.6%) 3 (8.6%)
Aztreonam 3 (37.5%) 4 (50%) 1(12.5%) 11 (31.4%) 5(14.3%) 19 (54.3%)
Piperacillin/tazobactam 4 (50%) 3(37.5%) 1 (12.5%) 27 (77.1%) 8 (22.9%) 0 (0%)
Imipenem 8 (100%) 0 (0%) 0 (0%) 35 (100%) 0 (0%) 0 (0%)
Amikacin 8 (100%) 0 (0%) 0 (0%) 34 (97.1%) 0 (0%) 1 (2.9%)
Tobramycin 0 (0%) 0 (0%) 8 (100%) 17 (48.6%) 7 (20%) 11 (31.4%)
Gentamicin 1 (12.5%) 1 (12.5%) 6 (75%) 19 (54.3%) 0 (0%) 16 (45.7%)
Sulfamethoxazole/trimethoprim 4 (50%) 2 (25%) 2 (25%) 11 (31.4%) 0 (0%) 24 (68.6%)
Ciprofloxacin 8 (100%) 0 (0%) 0 (0%) 7 (20%) 0 (0%) 28 (80%)
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Table 2. Distribution of ESBL genotypes

Table 3. Distribution of phylogenetic groups

year
FSBL genotype 1989 2010
blargy 6 (75%) 3 (8.6%)
blasyy 0 (0%) 0 (0%)
blaoxa 2 (25%) 0 (0%)
blargy + blactxm1 gowp 0 (0%) 6 (17.1%)
blargm + blaoxa + blacrx i gowp 0(0%) 3 (8.6%)
blargys + BlacTs 1, 2 a9 wou 0(0%)  18(51.4%)
blactxm-2 and 9 group 0 (0%) 1(2.9%)
blagxa + blacTxm2 and 9 group 0(0%) 1(2.9%)
blagxa + blactxm.1 group 0(0%) 2(5.7%)
blaoxa + blacrxm1 goup + blaper 0(0%) 1 (2.9%)
Total 8 35
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Fig. 1. Dendrogram of the similarity index among ESBL producing uropathogenic Escherichia coli isolates from patients with urinary
tract infection in 1989 and 2010 by AFLP analysis. Dendrogram consist of phylogenetic groups (A, B1, B2 and D), ESBL genotypes
(blaTEM, blaOXA, blac'['x_M_l groups blaCTx_M_z groups blac"['x_M_g group and blaPER) and AFLP groups (1 to 12)
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