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Random Amplified Polymorphic DNA (RAPD) Analysis for Extended
Spectrum p-Lactamase Producing Klebsiella pneumonia
Isolated from Clinical Specimens in Korea
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Klebsiella pneumoniae 1s the leading cause of nasocomial infection and the most commonly isolated from clinical
specimens. Extended-spectrum-B-lactamase (ESBL) producing K. preumoniae infection was associated with a
significantly longer duration of hospital stay and greater hospital charges. The purpose of this study is to investigate the
antibiotic resistant patterns and the DNA fingerprint types of extended-spectrum B-lactamase (ESBL) producing K.
preumoniae. 223 K. pneumoniae strains were collected from three general hospitals with more than 500 beds in Busan,
Korea from September 2004 to October 2005. The minimum inhibitory concentration (MIC) of antibiotics was measured
using the Gram negative susceptibility (GNS) cards of VITEK (Vitek system, Hazelwood Inc., MO). Random amplified
polymorphic DNA method was used to detect DNA fingerprint of the organisms. Of the 226 K. pneumoniae isolates 65
ESBL-producing K. preumoniae strains were detected by the Vitek system and confirmed by the double-disk synergy
test. All the 65 K. preumoniae strains were resistant cefazolin, cefepime, ceftriaxone and aztreonam, and 83.0% of the
organisms were resistant to ampicillin/sulbactam, 66.1% to tobramycin, 67.6% to piperacillin/tazobactam, 61.5% to
ciprofloxacin, and 47.6% to trimethoprim/sulfamethoxazole and 43.0% to gentamicin. The RAPD patterns were distincted
as 10 types by three random 10-mer primers (208, 272, 277). Among ten type patterns, three types (I, IIb, Ille) were
remarkably represented at patient of internal department, nerve surgery department, general surgery department, and
neonatal room. These results indicate that RAPD can be useful for DNA of strains typing in the epidemiological
investigations. Therefore more investigation are needed in order to prevent the ESBL type-producing K. preumoniae
from spreading resistance to oxyimino cephalosphorin antibiotics.
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(RAPD)
, B-lactam FHAE o|E 7Tl A3 7AT A5 F
M E A& A Aol kot (Quintiliani et al,, 1999). Ampicillin®]

4ol 4] AREE 3. B-lactamase A§Adoll 9]allA o] dhFAe
g S E53% #4371 5SS (Livermore, 1995).
o) g WdAEY TE5 AFel BPolA = Extended spec-
trum B-lactam FAAE E3] ARgsH=H o] FAAE oxyi-
mino cephalosporin®] 2} £-2]™, A 34t cephalosporin &A%
A2 ceftazidime, cefotaxime, cefiriaxone 5°) o37}e) & g}
(Jacoby, 1997). &1 19801dtH Zko)| extended-spectrum B-

e

Escherichia coli®} Klebsiella preumonige= AT &
(family Enterobacteriaceae)® &38b= I13-&-447Holn 14
W A ATl (Abbott, 1999). K. preumoniae’= B
AP Fo WA F R /=2, AF E A FolA
FoEa loh g, HAzd FAYe] 9 Ao U
# glch (Quintiliani et al., 1999). Z#-3Ad7HE X80l YA

a5°] A A penicillin?] AR ampicilline] 2/0E o]
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lactam#| 7}4] #-&5E &4 extended-spectrum B-lactamase
(ESBL)E AAleHs a7 A8 BE9c} (Livermore, 1995)
I F AA 2 vkl A olelg WAdAlte] BaHa 9laL
O WEE AL Z7bskm 9Tk (Aret et al, 1990). Extended-
spectrum P-lactamase (ESBL)T FE E. coli¢t K. pneumoniae
7F ARSI olg A4E AEEE A uet TEME
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SHVH, CTX-M¥ To= E-t] &3t o] §4F encode
at= Fd2h= plasmidell MAHER of2 7FR WA
©o] §o]3lt} (Du Bois et al., 1995). 1?37] &l ESBL
< Ak #FES B Ay T2 o] Ha Q)
t}. Extended-spectrum P-lactamase (ESBL):= Penicillin, 3%
) cephalosporin ¥ ¢} | 34| cephalosporin®} mono-
bactamX= 7FE8iE = ik 2#v} cephamycin® carba-
penem?l| = EAJo) gl o clavulanic acidol] 2| aix] E4jo)

AA == B4l At} (Jacoby, 1994; Bauernfiend et al., 1989).

Il M= 1990t 25 o] 4 A 21834
Aol Bert Rnasgom, 1 wixEE 2000t SojA &
Azl F7FslaL ol Ao 2 A AT} (Leeetal, 2001).
Random amplified polymorphic DNA (RAPD) PCR ®'8-& #
o] DNA €71M gl i3t 583 AR Qo) 1719 arbitrary
primerg ©|83td FHAALAMSS AAEd o AES
Ao 2N o] DNA TS #Es 5 e Hez
o] kel Algsto] o) BFet JetzAlel] ¥y o
£5]7] A2 T (Robert et al., 1995). RAPD 418 2wt
At & ofJgl, AFRL Candida species2] 5437 812 2
Fell gttt =) (Robert et al, 1995). Eshwar &
& 288297+ Pseudomonas aeruginosa®l ZFEE cystic
fibrosis 2He] HE2 ZAle] o]&ste] 1 {8498 THE
St} (Eshwar, 1996). WehA RAPD #2412 o2 71A] A7
%t SN FY 7o HE dohfle 24 98 2
Aol 52 go] o]g= o] gt} ool & Aol Fate] F
oA Bl ESBL BA K preumoniae #4525 Y
o2 guA Wy 88 AR, I WARHR ¥

Table 1. Antimicrobial agents and resistance breakpomt used in
this study

Antimicrobial agents Resistance breakpoint,

pg/mL
Amikacin >64
Ampicillin ' =32
Ampicillin/sulbactam 232/16
Aztreonam 232
Cefazolin =32
Cefepime =32
Cefoxitin 232
Ceftriaxone 264
Ciprofloxacin =24
Gentamicin =16
Imipenem =16
Piperacillin/tazobactam >128/4
Tobramycin =16
Trimethoprim sulfamethoxazole: SXT 24/76

& BRANA AY B )5 FFE) WAL o
7lE F2 4AUAE 2ARP] A5 DNAE F5T 5,

RAPD ¥A1S AAsje] 2L 7% UelA SAFFAXNE
oK BSBL AT ulzadel g et xa)
o o8 B34 s

ME Y
1. Bacterial strain

2004 9ER-E 2005 129704 FAAU) 50007 014
9] 37l TEEY QEANA Eeld 22309 K prewmo-
nige T 25-E ESBL A4 K preumoniae 65 w5 (AL
5257, BHY: 79, CHY: 6)F AE dldo = &%tk Kk
pneumoniaes= VITEK (Vitek system, Hazelwood Inc., MO)<]
GNI cardell AlE#S HFst] A&t AP S st 54

330k

2. Minimum inhibitory concentration (MIC) measure—
ment by VITEK system

Disk 4bgel 93t A 74 A|g4 7} ESBL ¥
2 FAHEE K pneumoniaeZ MacConkey agaro| A 18A]7F
vjerste] HHE SF0l B3-A1A 5,000 pmollA 33 94
Falate] AZAIZ o, B 045% NaCl 1.8 mLel] &

3l McFarland No. 052 ZA3Ich o] 7 200 L& E}
Al " 0.45% NaCl 1.8 mLol| 715t A Al

X AEEA7191 VITEKS GNS carddl] HEale] MICE &
AstAct EAE FEAE 14F 0% Table 13 23, 7t
Aol thel Al EEE NCCLS (National Committee
for Clinical Laboratory Standards)®] 7]l wgkt} (NCCLS,
2000).

Fig. 1. Double disk synergy test. Assessment of antimicrobial
synergy of ceftazidime, cefotaxime, ceftriaxone, aztreonam (four
disk of the periphery) and clavulanic acid (disk of the center).
ESBL producing Klebsiella pneumoniae strain shows positive
double disk synergy between disks containing four antibiotics.
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Table 2. Nucleotide sequences of the primers used in PCR

Name Nucleotide sequence Characteristics
1 TEM type S'-ATAAAATTCTTGAAGACGAAA PCR for forward TEM
2 TEM type 5-GACAGTTACCAATGCTTAATC PCR for reverse TEM
3 SHV type S-TCGTTATGCGTTATATTCGCC PCR for forward SHV
4 SHV type 5-GGTTAGCGTTGCCAGTGCT PCR for reverse SHV
5 CTX-M type 5-CGCTTTGCGATGTGCAG PCR for forward CTX-M
6 CTX-M type 5'-ACCGCGATATCGTTGGT PCR for reverse CTX-M

3. Double disk synergy test

McFarland No. 0.5 X0 @& Al4s o 2548 4
H HEoz AA vF THE 3 mm F79 Mueller-Hinton
(MHA) B3 A]ell n2A =ZaGivt o] G| Fatd
ticarcillin/clavulanate (75/10 pg, Becton Dickinson, USA) disk S
Ao T3 2 F9H 1.5 em 7HE9 cefotaxime (30 pg), ceftazi-
dime (30 pg), ceftriaxone (30 pg) diskE 2 o} 37TA
18712F wj g e Foll AAde] e AFsto] FsEH
(synergism)E 3T} (Fig 1).

4. ESBL gene detection by PCR (polymerase chain
reaction)

ESBL 45 A4k Ad%9<e w4s] flstl TH&
AAMES AASSITE Al EFE TSB HAMIA] (tryptic
soy broth)oll ZE35}aL 37°Col A 18A17F vl 20, 10,000
mpmol A 1083 F9AE2E F JH1ES AccPrep” plasmid
extraction kit (Bioneer Seoul Korea)E ©]-§-3}] plasmid DNA
& F%3lo] template®2 AFE-313A T AHE-S primers= Table
20 YERAA I A2k AccuPower® PCR Premix kit (BIO-
NEER Co. Ltd. Seoul, Korea)& A}&-3}3AT}. Primer (10 pmol)
£ 27 1 L, template DNA 8 L, 33} 575 10 uL g 7138k
of F#o] 20 uL 7 2E F ARS3IGITE PCR 717
GeneAmp PCR system 2400 (Perkin-Elmer Centus Corp., Nor-
walk, Ct, USA)E AFE3}3it} TEM type®] PCR ®H3- x4
- predenaturation 94 CollA 523+ A8 & denaturation 94°C
ol 4] 303, annealing 45°CollA] 90%, extension 72°ColA] 12
©.2 3} 30 cycled £330 Final extension-Z 72C ol A
3Ro.Z 3%t} SHV type2 predenaturation 94°CollA 5%
A& % denaturation 94°CollA 30, annealing 58°C A 60
Z, extension 72°COlA] 1327 3} 30 cycleS F3I3ith
Final extension< 72°CellA] 3#2Z &3} CTX-M type
predenaturation 94 Col| 4] 5837+ Al8] 3 denaturation 94°C |
Al 30%, annealing 58 Coll 4] 602, extension 72°Coll A 1E2
2 3l 30 cycled £33 th Final extensions 72T ol 4]

2o 2 39tk ¥h§o] i PCR AAELS 1.5% agarose

Table 3. Sequences of 10-mer RAPD PCR primers in this study

o o
208 e ACGGCCGACC
17— AGCGGGCCAA
27T AGGAAGGTGC

U.V. transilluminator 2 A 28-S 3lo1st%ith
5. Random amplified polymorphic DNA (RAPD) PCR

Az Yelo] FUFF 23k AJMXAE B3}
$J5}te] Random amplified polymorphic DNA (RAPD) PCR-S
AABATE 55 TSBll AF st 37°CollA 8~1043t uH
etk o v 1.5 mL& mlcrocentrlfuge tubeo] &

% 12,000 pmoll A 5% Bt dAEY s AEde tﬂﬂ

sl Aewr JZ) of7]o) STET buffer [Sucrose 8. g (8%),
Triton X-100 5 mL (5%), EDTA 1.461 g (50 mM), Tris 0.605 g
(50 mM)] 300 uLE ¥ 3 vortex 3FIct A7l AT 10 mg/
mL9) lysozyme 20 uL Wi AFol A 127+ WX 3k ch
95 CZ %3 hot blockoll Zxo}A &2} heating SHAT). 12,000
pmol A 1082 AAEE] F AFNE A wbeoll FHT)

719l 99.9% ethanol 600 pLE FIL -70CIA] 308 o) A

AIZATE 12,000 rpmell A 10 057 YART T Azue tﬂ‘}iﬁl
t}. 70% ethanol 300 uLE 718k & 7P A inverting 3+ 3 T}
Al 12,000 rpmol| A 587 A B AE S k43 A) 7813
o} olwf splo 2 HAHA AT F vacuume]t} dryer
2 Az3}3t} 30~60 uL TE buffer I BFEF5l 541
% PCR template 2 AFE-31$1E). RAPD PCR9] primer< NAPS
Unit list of standard primers (http://www.ubc.ca/) 514 No.
208, No. 272, No. 277 Al 7FA& AFE38I3ATH (Eshwar et al,
1996).

PCRO| AR&8 A2 AccuPower® PCR Premix Kit (BIO-
NEER Co. Ltd. Seoul, Korea)Z- AH2-3}31t}. PCR product #| 3
= premix kit primer 1 uL9} template DNA 6 LS ¥ 2
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FEFF 13uLE golA] F%o] 20 uLE A sh3itt
A}£-3t primeri= Table 30 YERHAIL primer F =% 40
Yol ARRSIITH
d{’— 94 CAA 5B, 36TAA 58, 72Tl A 583
4 cyclesdt & 94°ColA 18, 36 ColA 18, 12TCollA 283
30 cycles 3k LA 72TollAM 102 7F 1 cycle® »HFE] 3F
2t} 1.5% agarosegelS AF&-8te] 100 VoA 908 & A
719483 ¥ EBrE 204 F<¢ 4% F UVelA DNA &
g2 2155 th DNA major band®] 7152 $XE FHotst
o BA 285 Exceldl] 7|&3 ¥ MVSP (Multi variate Sta-
tistical Package)®] TE2I%WE ©]83}9] Dendrograms 13
A BFE 9} (hitp://www.exetersoftware.com/catkovach/

mvsp.html).

pmol=

15
=~
PCR £

| 2t
1. Antibiotic susceptibility test by VITEK system

FAA A AEZET 100% YA oz vehd dtAle
ampicillin, cafazolin, cefepime, ceftriaxone, aztreonam®|{1L,

amicillin/sulbactam-3 79.6%, tobramycin<- 83.0%, piperacillin/

100 100
90H H H H H 9
soH H M H H HT 80
704 H HHHHH= 70
woH HHHHHH 40
oHHHHMHHR 30
2HHMHHHHEMH 20
WOHHMHAMMH I— 10
Og.sghg.gss,sz.s;,g.g.gs °
= = =
sl5|s|E|§|E|E|e|8|@|E|g|5]8
f2izlel8|5l8|8|5[S| |E|E|8ld
512l81518151gl5l8l Igi<IClE
o Qs 2 2 ]
£§ 0O
e 3
£ %
Q.
g

Fig. 2. Antimicrobial resistance rates (%) of ESBL-producing
K. pneumoniae tested by VITEK system. All the clinical isolates
(100%) of K. pneumoniae were resistant to ceftriaxone, ampicillin,
cefepime, aztreonam, and cefazolin: 83.0% of the organisms were
resistant to ampicillin/sulbactam, 66.1% to tobramycin, 67.6% to
piperacillin/tazobactam, 61.5% to ciprofloxacin, 47.6% to trime-
thoprim/sulfamethoxazole and 43.0% to gentamicin, 23.0% to
amikacin, 16.9% to cefoxitin, and all strains were susceptible to
imipenem.

* Abbreviations, SXT; Trimethoprim/sulfamethoxazole

tazobactam-S- 67.6%, ciplofloxacin 61.5%, trimethoprim/sul-
famethoxazole?} gentamicin Z+Z} 43.0%, amikacin 23.0%,
cefoxitin® 16.9%2] A& YERAR 2™, imipenem &
57t 2A443E Bt (Fig 2).

2. ESBL 4doF =l

VITEK (Vitek system, Hazelwood Inc., MOl 4| ESBL A4
752 BAY K preumoniae 655 Fol A 657 (100%) =
= ceftazidime T)2=79] double disk synergy AlgolA Aol
g1t} 18} cefotaxime, ceftriaxone T]22=9] double
Ao ME 65T F 20FE AT 63F

ZA=H A

disk synergy
(96.9%)7} 2.

3. blarem, blasmy, blactx-m gene detected by poly—
merase chain reaction

ESBL A4 K preumoniae 65055 EH"L-—-E blargy, blagiy,
blacrxm T4 AES 9% PCRE A 3t A blapy T

AAE 03 (64.6%), blagyy SARRE 465 (70.7%), blacrx

Table 4. Presence of ESBL-genes in Klebsiella pneumoniae strains

ESBL gene type Number of isolates (%)
TEM 4( 6.2%)
SHV 7 (10.8%)
CTX-M 8 (12.3%)
TEM+SHV 22 (33.8%)
TEM+CTX-M 4( 62%)
SHV+CTX-M 5( 7.7%)
TEM+SHV+CTX-M 12 (18.5%)
Not detected 3( 4.6%)
Total 65 (100%)

..,.«..--a-—-—---<—1080bp

—-— v —— v o e ww <+— 861 bp

Fig. 3. Detection of amplified products of blargw genes, blasyy
genes and blacrxm genes. A; blarpy genes, B; blasyy genes, C;
blactxm genes. M; size marker.
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FAARE 295 (44.6%)7F FdIHeS B3It
650F T blaggy B 7HAAL Qe FFE 4F (6.1%),
blagry T 7RI Q¥ TFE 75 (10.7%), blacrxw & 7HA

I YT FFE 85 (123%), 2 lamen, blagy F 7HA)

FARE AT YE TFE 2F (33.8%), blamw, blactxm
F 7k $ARE KD e dFE 45 (6.1%), blasy,
blacrxy T 7 FR2E AL e FFE 5T (7.6

:17—, bl(lTEM, blas}.w, bl{lc'rx_M ‘PF;S_X]' /““ 7}‘;(]% E_“‘[:* 7]'X].J__7.

¥

Ach
Kl
<

(]

12 13 44 15 18 17 18 19 20 2%

M 35 36 I7 38 39 40 47 42 43 44 45 45

23 24 26 26 2T 28 28 30 3 34

T 48 49 80 51 BR 64 656

Fig. 4. Amplified RAPD products with primer 208 from 63 clinical isolates of K. pneumoniae. M: size marker.

Table 5. Analysis of RAPD profile based on patients of hospitals and wards hospitals and wards

Source
RAPD A A A C A A B A A B A C A
TYPE hosp. hosp. hosp. hosp. hosp. hosp. hosp. hosp. hosp. hosp. hosp. hosp. hosp. Total
MED NS GS Gs % NR NR P PED GS  URO MED Others

Ia 2 1 3
b 2 2 4
Ic 1 1 2 5 1 1 1
IIa 1 1 2
b 3 4 7
Illa 3 3
b 1 1
e 1 1
id 3 3
IIle 13 12 4 30

Total 14 13 2 5 7 3 5 5 2 2 2 1 4 65

* Abbreviations

hosp.: hospital, MED: Internal medicine, NS: Nerve surgery, GS: General surgery, GS ICU: General surgery intensive care unit,
NR: Nursery room, MED ICU: Intensive care unit medicine, PED: Pediatric department, URO: Urinary organ department
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rir

TFE 125 (184%)FtE 28 A 71R) §4A8 &
A A e dFE 3F (4.6%)ATH (Table 4, Fig. 3).

i xe
N

4. Random amplified polymorphic DNA (RAPD) analysis

RAPD S #4138 23 o] 7F4] gn[3t bandS A9
3t FEsHA Vbt A2 2 dendrogram® 1% A} 37
A 7HA o2 BEFHUD bandd] T XS 1@ Eld
}A] 107}4] band pattern© 2 AJE-3}3t} DNA £3 o] 500
bp, 600 bp, 700 bp, 1050 bp, 10 KbpoliA 574¢] band7} 53
g A& Type laghx 3131t} Type b 500 bp, 600 bp 900
bp, 1050 bpell A 470¢] band7} UERE Z1E, Type Ie:= 500
bp, 600 bpell A 2712] band7} YEMd AL, Type MlaE 600
bp, 700 bp, 900 bp, 1050 bpoli A 470¢] band7} YERG AL,

" UPGMA

TRow28

jRow36

— IRow26

I[ Row24

| | T | ] |
24 2 1.6 1.2 08 0.4 0

Euclidean

Fig. 5. A dendrogram of distinct RAPD fragments amplified
from Klebsiella pneumoniae isolates with primer 208, 272 and
277. The lane numbers are the sample numbers.

Type IIb: 600 bp, 1050 bp, 10 KbpollA] 371¢] band7} YE}
W AL, Type Ma= 450 bp, 550 bpll A 2719) band?} YE}
9 A&, Type b= 450 bp, 550 bp 600 bp, 700 bp, 900 bp, 10
Kbpoli A 6709] band’} WEbd AL, Type IlcE 900 bp,
1050 bpell A 27H2] band7} “FEFE A&, Type HIdE 450 bp,
550 bp, 700 bp, 900 bp, 1050 bpl A 571¢] band7} YrERG A
£, Type IMei= 500 bp, 600 bp, 900 bp, 1050 bpollA] 47]¢]
band?} HERd 202 #-F3H] dendrogram .2 ERAITH
(Fig. 4, 5). Dendrograms #-418+ A7} zF A7k fAMI
22 BE] FAPdo] & UENGET) ol Table 59 YE}
WA

k
]

OFAANAES FRAA A &3] e F4dd),
o] Aol 93 7EZ AFol= £3] plactamA| 7} o] &5
o] $}t} (Du Bois et al., 1995). 221} 28 227498 do
71 K. preumoniae 5| ESBL A o] ZF7}sla glom,
ESBL f+731#R= plasmidel] oJ3] the #5202 A9 + 3l
I AR S dog 7] Wi A% Al Ha
2T} (Dumarche et al, 2002). % 5 (Song et al., 2000)8] A=
2 AL oJ3hd 9-2juele] ESBL A4 E. colist K. pre-
umoniae = FEAE AP Ee]&o] FXIL (Son et al,
1997), &2 Aol tig UdEo] ESBL ¥4 ol 1)
3 oL ST (Bpai, 1998). ¥ -t M= dHA4A)
3 A" ZE 7} ampicillin, cafazolin, cefepime, cefiriaxone, aztreo-
nam®] 100% WAL & b cefoxitin®] WAAEL 13.0%
2 7P Wkom, imipenem RE ZF7}F 100%2] A
< Yehd o2 ESBL AT HPAQ FdE vehy
At Fig. 2). & ATFolAE o} 7A carbapenem A A Q)
imipenem®l] W42 E.o|= ESBL BATdF7) Qitk= AL
9% = Uth HYY FEI IAY S ALFE
ESBL Ad¢#52] #el&o] rhs Bt Ut} (Hong et al,
2004). Elvete] A9 o ovjge 4%, ¥Y ¥ Bedx
o] e} @A, AR E coli= 9.1%, K. preumoniaes
292%2 A= FA RIETh (Hong et al, 2004). £ G
X 50083 A= WY x| B8 K. preumoniae
% ESBL AT HlEo] 287%2 A= HFz A9 v
<2313 th. Double disk synergy A8 TEM ¥ SHVE ESBL
°] clavulanic acid®l] ojste] EAo] JA= = EAE o4&
AR, o] 345 A3 AT AEo ¥y AgHm
U} (Coudron et al,, 1997). ¥ AT ceftazidime cefota-
xime, cefiriaxone T)2=9} clavulanic acid T|ATE A28+
double disk synergy AJE-S Al&EAT 912 34T cepha-
losporin T} 5 8+ 7FX] {230 M 2% synergy HAbol
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Yehd 55 FHo= At A8 23 Vitek sys-
temol Al ESBLE E2]® 657F % cefotaxime, ceftriaxone
2239 double disk synergy Al BolAE 63F (96.9%)7} %
Aoz Jephgth 28X 9 ceftazidime T2 double disk
synergy Al 8olAME 6505 EF7F FHo 2 ekt we
A Vitek systemo| A1) ESBL AT AET ceftazidime
t]~19] double disk synergy AlB3e] Lol 100%E b
E}Lﬂfﬂ ceftazidime TJ~F 5 AFE3}e] double disk synergy Al
32 3= Ao M} Ao T

TEMZ 2 1960\ tH ol 220X Temonierazt= ¥

Z 3xpo] FAAA 2" K prneumonigeZHE A0 2
AE=o] HuEglth 284 o] Bzl o]F& whA] TEMY

ol BEEATH (Bradford, 2001). SHVE S sulphydryl varia-
ble?] oFRIZ FAIE AJH FE K preumoniae] chromo-
someell A 3}X%F plasmidell vh7f=E o] x}FE E coliol A
wrAET) SHVE 2 1980 ol SUollA B2l ¥ Kiebsiella
ozaenae TFANA 2L AEHJY (Bradford, 2001). CTX-M
3 ESBLS 19894 =do] oAo|lA YAEE E coli TF
AN HEH7] A o] aiE tE FAA A vl
cefotaximeo] 733k WAlS VeI ©) cefotaxime 343 A)
2] o)3& whA cTX-Molgtx Wt (Bomnet, 2004).
CTX-M-B-lactamases= TEM, SHVE ESBLI}= Uk H#o]
g Aoz wyuEy 9Jon TEM, SHVE ESBL genedt
£ 40% ©]3}2] homologyS 71 v AHOZ HuHFc}
(Moland et al,, 2003). @A A AAH 2= ESBL A3 HF7
o] Yela 9ledl 2 TEME, SHVE, CTX-ME %
o] FF/HE ol&t} FlelA= ESBL AHF7}F 393 #
o] A& led F2l=E ESBL A4 AT Fole
SHVES A3l Aol Bskvke Rz Utk (Lee et al,
2003). & ATolAE TEME 425, SHVEH o] 4652 e}
A SHVEe] Bol $7Hs vtk 183 CTX-MY
o] 2957t HEHAEH ol FEUtlME CTX-MF 0]
wo] et vk 2& & 5 USITh =8 TEM, SHY,
CTX-M&E 3 714 gened A= d3E AA el
I, F 7 e Al 7Y gened FAlO| BA3Re 450t
@o] A} 53], TEMT} SHVE FAd 7= 75
7} 6575 FollA 225 (338%E 7 B I ggoR
TEM, SHV, CTX-M Al 7}X& FAldl 7IA 32 = 57}
125 (18.5%)Z EE|AT} (Table 4). o3} 2 Aol
HIZole & 7Y WAARHAE 7 AL gle dFET o
2 7HA WAARAAE BEH o 7h #57t el 4%
the AL ¢ 4 2Ach RAPD PCR WS A2 35 &
o A&t A& FAH3RE A olYelE, §Y 79 A
e gohlie A 983 At o] 8T (Loudon
etal,, 1993).

pattemo] ThE A= 1:}-,— UrE]—""E} &3, O]‘é‘ band pattern
£ 7A%¥ ESBL AU EHRE vl 43 Holoy olE
o AT Fohd &7 AT '

% 107F49] band type FoNA 1305 BEF E3E 4
5 typeE-2 band®] Wdol A £AHA] FotA EF
o 3 FHZ BIE o e A Zodrh o] PCRO| Agj=
52 AV drg Tl AFsA APHA gobx] e
o 2t 107 27/ FollA L, IIb, MeH ] 325
FEEE FFt AA 657F FolA 48TFR=d 90%
o]} E2 FAMIS Btk P wol Yehd Medoll=
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