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Abstract Among Gram-negative pathogens in Korea, the incidence of resistance to third generation cephalosporins
is becoming an ever-increasing problem. The production of extended-spectrum [-lactamase (ESBL) is the main
mechanism of bacterial resistance to a third-generation cephalosporins and monobactams. Accurate identification of
the ESBL genes are necessary for surveillance and epidemiological studies of the mode of transmission in the
hospital. This study was conducted to detect the genes encoding ESBL of 46 K. penumoniae isolated from Daejeon,
Chungnam and Chungbuk regional university hospitals from February to August in 2012. The phenotypes of the
isolated specimens were examined according to the combination disc test (CDT) by the Clinical and Laboratory
Standards Institute (CLSI). Forty two ESBL producing K. penumoniae isolates could be detected using ceftazidime
(CAZ) discs with and without clavulanate (CLA). By CDT, 42 K. pneumoniae strains were confirmed to be ESBL
strains. Genotyping was performed by multiplex PCR with type-specific primers. By PCR analysis, TEM gene in
46 strains, SHV gene in 37 strains and CTX-M genes in 14 strains were identified. Ten isolates did carry genes
encoding ESBLs of all types TEM, SHV and CTX-M. The multiplex polymerase chain reaction (PCR) analysis was
better to detect and differentiate ESBL producing K. penumoniae strains in clinical isolates.
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[Table 1] Phenotypes and genotypes of ESBLs producing K. pneumoniae isolates from Daejeon, Chungnam and

Chungbuk university hospitals

Strains TEM/SHV/CTX type ot Strains TEM/SHV/CTX type ot
(CAZ+CAZ/CLA) (CAZ+CAZ/CLA)
DIl TEM,CTX + CN24 TEM,SHV +
DJ2 TEM CN25 TEM,SHV +
DJ3 TEM + CN26 TEM,SHV +
DJ4 TEM,SHV,CTX + CN27 TEM,SHV,CTX -
DJ5 TEM,SHV + CN28 TEM +
DJ6 TEM,SHV + CN29 TEM,SHV +
DJ7 TEM,CTX + CN30 TEM,SHV,CTX +
DJ8 TEM,CTX + CN31 TEM,SHV,CTX +
DJ9 TEM,CTX - CB32 TEM +
DJ10 TEM + CB33 TEM,SHV +
D11 TEM,SHV + CB34 TEMSHV +
DJ12 TEM,SHV + CB35 TEM,SHV +
DJ13 TEM,SHV + CB36 TEM,SHV +
DJl4 TEM,SHV + CB37 TEM,SHV,CTX +
DJI5 TEM,SHV + CB38 TEM,SHV +
CN16 TEM,SHV + CB39 TEM,SHV,CTX +
CN17 TEM,SHV + CB40 TEM,SHV +
CN18 TEM,SHV + CB41 TEM,SHV,CTX .
CN19 TEM,SHV + CB42 TEM,SHV,CTX +
CN20 TEM,SHV + CB43 TEM,SHV,CTX
CN21 TEM,SHV + CB44 TEM,SHV .
CN22 TEM,SHV,CTX + CB45 TEM,SHV +
CN23 TEM,SHV + CB46 TEM,SHV +

CDT, combination disc test; CAZ, ceftazidime; CAZ/CLA, ceftazidime-clavulanic acid

[Table 2] Primer sets for characterization of 8 -lactamases

Gene Primer sequence Size

TEM 5’-ATGAGTATTCAACATTTCCGT-3’ 881
5’-TTACCAATGCTTAATCAGTGA-3’

SHY 5’-CCGGGTTATTCTTATTTGTCGCT-3’ 831
5’-TAGCGTTGCCAGTGCTCG-3’

5’-GGACGTACAGCAAAAACTTGC-3’
CTX-M 624
5’-CGGTTCGCTTTCACTTTTCTT-3’

2.5 PCRZ 0|&%t ESBLRIXIC| B

Multiplex PCRS 9|3t PCR &30S ANTP(Z}7] 2.5
mM), 10x PCR buffer 2 g0, primer 10 pmol Z}Z+ 1,
genomic DNA(25 pg) 1 ul, Taq DNA polymerase (2 unit)
1 pb, 2% W54 20 w7} H =% 5ko] PCRE -35H3
c}. DNA thermal cycler (Perkin Elmer, Wellesley, USA)
oflA] 94T A 1EZF WA, 50Tof|A 123 ¥z, 72°C
oA 1E7 S &A= 3535 AldskaL 72CoflA] 2
FHOR 1083t AAstdch

2.6 PCRAIZ Q| =2l

PCR ZEAMEL 2% agarose gelS ARE3}o] 1x TAE
buffer (40 mM Tris-acetate, 1| mM EDTA, pH 8.0)°] 4]
70 volt, 100 mAZ 1A|7F 7Y P, ethidium
bromide(0.5 pg/ml)=E 2087 JMEIL ZF0) 1087
A & UV transilluminator2 2H¢] &, polaroid 7}|z}
2 AP el

3. 2 1t
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x]ed0] AL CN27, 2Ez|elo] A9 CB41, CB44F==7}
SO 2 YEL & 4291571 ESBL ¥4 52 gy
ATHFig. 1].
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[Fig. 1] Detection of ESBLs production of DJ9 strain in
combination disc tests (CDT). CAZ,ceftaxidime;
CAZ/CLA, ceftazidime/clavulanic acid; CTX,
cefotaxime; CTX/CLA, Cefotaxime- clavulanic
acid.

3.2 ESBL {%¥

ESBL £33 H&Z 913 PCR A3 A A9 ¢
TEME 1593(32.6%), SHVE 83(17.4%), CTX-M3
54t7(10.9%)2 et 39499 ¢ TEME 163t
Z(34.7%), SHVE 1575(32.6%), CIX-M¥ 473
87%)Pom, FER| ol A TEME 15783(32.6%),
SHVE 149-3(30%), CTX-M& 5375:(10.9%)2 fefyt
th AA o2 TEME-L 4675(100%), SHVEHL 374
Z(80.4%), 7183 CTX-ME-L 1475(30.4%) 5 H7st
o= A3ItHFig. 2].

TEM(881bp)

SHV(831bp) b

CTX(624bpr>

[Fig. 21 Electrophoresis of the amplified products of TEM,
SHV, CTX genes. Lane M, 100-bp DNA ladder;
lanes 1 to 10, Daejeon isolates.
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