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Characterization of Extended-Spectrum-f-Lactamase Genotype
TEM, SHYV and CTX-M from Clinical Isolates of Klebsiella pneumoniae
and Comparison with Antibiotic Susceptibility Test
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Resent studies have reported increased isolation of extended-spectrum B-lactamase (ESBL) producing strains at several
hospital in Korea. We studied to investigate the isolation rates of ESBL strains from clinical isolates of Klebsiella

pneumoniae and to characterize differences in types using analyses of genotyping and antibiotic susceptibility test.
Antibiotic susceptibility test with confirmation of ESBL by double disk synergy test was performed on the 54 ESBL
strains of Klebsiella pneumoniae from a hospital in Buisan. Transfér of resistant gene in ESBL strains resistant to 3rd
generated antibiotics was confirmed by transconjugation test using E. coli RG176™. blaTEM, blaSHYV, blaCTX-M
genes were detected by PCR. ESBL producing strains had 100% of resistant rate to ampicillin, azteronam, cefazolin,
cefepime and ceftriaxone (f-lactam antibiotics). Forty strains of bla TEM (74%), 41 strains of bla SHV (76%), 23
strains of bla CTX-M (43%) were found, respectively. The strains had one or more genes. They had high resistant rates
to B-lactam antibiotics including cephalosporin. The resistant rates of strains with multiple resistant genes were higher

than those of strains with single resistant gene.
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A, B-lactamase”} ©]21 ¥ 712 THJ?‘O]E} (Bush, 1989).

TR 05 olBr7k] Yok
g F57Y B-lactam FAAE0] FEEo] gow, oo t-E
st AlFE A TS F7 plactamaseF THEO] FE
], B-lactamase’™ P-lactam AlE FABAY] EATFZS] B-lac-
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21t} (Bush et al,, 1995). A Z7HA] 8182 B-lactamase™=
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£3lo] 2ol Blactamase £F9 TFoF AAwT g}
o} (Bush et al., 1995; Livermore, 1995). Bush®] £F%H-2 =2
o] WA= B-lactamase Sl LHATE Fogdozyn 7S

of EFHE vlE) vud sjetelr] Ga, Lolsitte Ho
A elAkw It} (Bush et al, 1995). o] R3] Z1ko)

= A 9 7" gt §h3e] <&
A7} clavulanate 2 EDTA 59 B-lactamase A Aol o] &
AT} (Kim et al., 1999). Extended spectrum
p-lactam A&, 7] 9] cephalosporin 343 A2} 7-amino-
cephlosporinic acid ring®] side chain® ¥ 3 A]7], 7--acyl side

= penicillin, cephalosporin

=9

13 of3o] £

chain®ll O-substituted oxyimino group2 ¥%FA]# aminothia-
zolyl71 2 X2 A7) © Z 4 PBP (penicillin binding protein)®l]
gt HstHe] F7E I, ojAL Ax A ol AdsE
B-lactamase®] 2 ZAr]o] Ul 5A4L UYEhA g o=,
oxyimino cephalosporin®|2} £ ™, ceftazidime, cefotaxime,
ceftriaxone 5] 7)o & 3} (Jacoby, 1997). ©1E1%F £7
o] A7 EE o e Idut o)A7A] udE Hold Al

#59 B AV} 2PE ¥ Aok e 10s0u) =
WE FS, §8 SAAA ol A SRAES 7Rt

= 2S BASS WY AFSo] 44 2@s] A%

-389-



St (Jacoby, 1997). ©|& AME2 AAEC UE] Du &
(Du et al, 1995 7+ T47} Axe] sfole 9o} cefo-
taxime, ceftazidime, aztreonam 52| oxyimino B-lactam &AYA)
E& FF E35= WA, carbapenem©]U} cephamycin AlE
A E ZHEol gl clavulanatee] A€t
FTEHR] EAES ¥l oxyimino B-lactamasedh i Bl
o), olgist 458 5504 ESBL (Extended spec-
lactamase)©] 2} 3}IT}H (Du et al, 1995). ESBLol #3
EHFE 9A] Bush ¥F% (Bush et al,, 1995; Livermore, 1995)
S w23 gled, 22 2HE TEM-L, SHV-18 2% 2
gte] o] EAES TA3HE ofv| At FAge BN
o|7} dojdrteE Zlo] WHFP o =N of FH] ESBLO
oA ATt (Du et al,, 1995). TEM-13} SHV-1E 65% A
=9 homologyE E.o|™ Amblerd] #5773 class Aol 23k
o} (Du et al,,-1995; Jacoby, 1997). -

£, H2d Az JAH e & shte] ESBLS
cefotaxime FFAE $HHOZ JeRadte CTX-M-p-
lactamaseE ©]T} (Bonnet, 2004). ©] &4F 1999130 &¢xF
NCCLS (National Clinical Laboratory Standars) 7}o] =.2}<le]
Agor Ak Wo]l Ba HY o, o|gh stol=z}
oz AHANL Bold BsiA B ojHTt (Jo-
hann et al., 2004). CTX-M-B-lactamasesi= A 47}4] Z1HC
Z UE F e, o] 52 PCRY sequencing2 E3F] W
ARAAE AEshE Aol 7MY Age Wy oE g#A
t} (Johann et al,, 2004). ESBL2 2 AT oA A
3} (Jacoby et al., 1991), 53] HAFFTElA plasmid 5=
T S50 WA A2 g U] ke At E &
AZ RFE A QT (Heritage et al,, 1992). ESBL 84759
gt ke 198813 Z 29 1470 HUo)A SHV-4 gene
7VA 3 U= Klebsiella preumoniae 7571 AL &
F 217 Yol TEM-24 geneS 712 Enterobacter aero-
genes7t ER|E o2 F S0} (Arlet et al, 1995). H
HollA FBl== ESBL A5 £8&2 74 vaqitt
e A Jeht=d gl B2l S Klebsiella preumo-
niae} 25% ol4ko] ESBLol a1, &, olx|o}, Holda)s} &
o} AL 1 ojko 2 B u HAT) (Winokur et al, 2001). =
ollA B8] == Klebsiella preumoniae®] ESBL A &3y}
FAGel DY waE eyl Yk AT Bl TEM
olu} SHV 59| & 7HA] el thsiArt 7]<3iglet o]df
B dFoE FAake & YN EeEHE Klebsiella
preumoniae| Al ESBLE #83 £2 TEM, SHV, CTX-M
o FEE FA Algstn FAA A HALE Al
o] FYIF7e Ao|E ZARFe 24 ESBL AAAT 2
g AHFe] A5A R Bgo] He A8FE ATetnA 3t

Atk
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20049 9FHE] 2005\ 397bA] Al aA FEHEA
s AegAel st n| e HARd] Ead 1887)
¢ Klebsiella preumoniae 7258 ESBL A Kliebsiella
preumoniae 540 TE A WO E ) K preumoniae
& VITEK (Vitek system, Hazelwood Inc., MO)2] GNI card®l]
NEEE HFS e AlFE st BRI 2
H AAE urne®] 265 (48.1%), sputum 135 (24.1%), tip©|
6% (11.1%), pus7} 55 (9.3%), fluid7} 45 (7.4%)E urine
AAZL b Bekow, §9 BAIA 9E Reld @R

AT gl A sl

2. FAYUH =T (MIC, Minimum Inhibitory Concen—

tration)2| &3

Disk &t A8 43 ESBL T2 A=+ K preumoniae

MacConkey agaroll A 18A1F #j%ste] Had S/
FA1A 5,000 pmellA] 33 4RSS AHAT THE,
¥ 0.45% 2 1.8 mioll @E3}te] McFarland No. 0.5
27k o] Fd 200 pLE thA] BFE 045% A
1.8 mio] 7}8le] 3FA HLAAEE AFE719) Vitek
2] GNS cardoll HE3sd MICE SA3I0H. EAE A
19502 Table 13 29k, 2+ kAol theh H 4
%%+ NCCLS (National Committee for Clinical Laboratory
Standards)®] 710l WSt (NCCLS, 1994).

=
=
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i oy fuond

3. 0|s0A3 &4 (double disk synergy test)

McFarland No. 0.5 50l St A48 o #7948 8d
H HEoz AN v ©E 3 mm FT79 Mueller-Hinton
(MHA) HyhjAo] 24 =285t o] Hytke] Foto
ticarcillin/clavulanate (75/10 pg, Becton Dickinson, USA) disk &
T3 2 59 1.5 cm {FE cefotaxime (30 pg), ceftazidime
(30 pg), cefiriaxone (30 pg) diskE 2ol 37T A 1817
HjFet Sof AAe] FE AEste] A5 EH (synergism)
& Ao

~

WAFEME (Transconjugation)ol| 28t Lig M

215 542 ESBL A K preumoniaeE AEGATZ
E coli RG176VCE D AG#F2 st mAEZAE
1A|5193EL Al g 52 25 TSBolA e tie &
Fute] ANE FFE AR AgdFs A
o] A vlEE 147 A sted Q=L TSBY £F
F-37ColA 18A17F v gsiTh o] wjS Hyd W

i

|

olr
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Table 1. Antimicrobial resistance of ESBL-producing K. preumoniae using VITEK system

Antimicrobial resistance rates (%, n=54)

Antimicrobial agents R 1 S
(resistance breakpoint, pg/ml) _ _
No. % No. % No. %

Amikacin (=64) 14 25.9 9 16.7 31 57.0
Ampicillin (=32) 54 100

Ampicillin/sulbactam (=32/16) 43 79.6 11 -20.4

Azteronam (=32) 54 100

Cefazolin (=32) 54 100

Cefepime (=32) 54 100

Cefoxitin (=32) 7 13.0 2 3.7 45 83.3
Ceftriaxone (=64) 54 100

Cipfloxacin (=4) 31 574 23 43.6
Gentamicin (216) 22 40.7 32 593
Imipenem (=16) 54 100
Piperacillin/tazobactam (=128/4) 34 63.0 2 3.7 18 333
Tobramycin (=16) 38 704 2 3.7 14 25.9
SXT (=4/76) 22 40.7 32 59.3

* Abbreviations: R, Resistant; I, Intérmediate; S, Susceptible; SXT, Trimethoprim/sulfamethoxazole

Bl BM ceftazidime (30 pg/ml) + nalidixic acid (16 pg/ml)7}
A7}8 MacConkey agarell 24 E@8}a1 37CHA] 1847+
vjeFste] F = A /52 2AEFITE MacConkey agar
of A& 7 JFE AsAste AstaAlel doAl A
Arbg s AALEF E coliz Wdol AZHNE
A& Elasivt

82 (polymerase chain reaction. PCR)

L REA HE

TSB A v)=] (tryptic soy broth)ol] HZ3}
v k8153 0™, 10,000 rppmol A 1027 DA
A&l InstaGene™ Matrix (Bio-Rad, USA) 200 L E

Toll 1087 5h8 % 10,000 rpmel] 1527+ Y428
F ATHE 70T BT 123 v 10,000
mpmoll A 1087 AR AT § AFRe AAS A, AA
Eof 70% <=2 300
pmell 1023F YA 5 ]
g AFx T E7F S0 uLE 9 20T E@3ke

2) PCR (polymerase chain reaction)

bla TEM 382} H&2 91319 primert forward 5'-ATA-
AAATTCTTGAAGACGAAA-3'Y reverse 5'-GACAGTTACC-
AATGCTTAATC-3& AH&3H 2™, 4= E PCR AAE
< 1080 bp%ith. bla SHV FAA AEL 2ste] primers
forward 5“TCGTTATGCGTTATATTCGCC-3'# reverse 5'-GG-
TTAGCGTTGCCAGTGCT-3'S AHE-3I99 2, oJ4tsE= PCR

3L
1=}
i

71

L B4

Al

3
Al

=

22 893 bpSATh

bla CTX-M 32} &2 9135k0] primers forward 5-CG-
CTTTGCGATGTGCAG-3'# reverse 5-ACCGCGATATCGTT-
GGT-3'& AH&-3t5l o, AEE PCR BAEES 599 bpH
t}. Oligonucleotides2] A2+ TEME, SHVE S ©]9} 7 (Lee
and Kim, 2000)¢] L] wWgom, CTX-M3 2 David 5
(David et al., 2003)9] *Hol wgir}. PCRoY| AME-H Aok
AccuPower®PCR Premix Kit (BIONEER Co. Ltd. Seoul, Korea)
& A=, Kite] AleF 24 Tris-HCI (pH 9.0) 10
mM, dNTP 250 uM, Taq DNA polymerase 1U, KCI 40 mM,
MgCl, 1.5 mM, Stabilizer and tracking dye (Al Alol WE)o]
Rom, ol7]of primer (10 pmol) Zt2Z} 1 pL, template DNA 8
uL 32k F7 10 pLE 7H8o] total volume©] 20 L 7] 2
& T 28319 th PCR 7]7] GeneAmp PCR system 2400
(Perkin Elmer)E A3t} PCR ¥h3 Z7& TEM typed
free denaturation 94°ColA 527+ A8 & denaturation 94 C 9
A] 302, annealing 45°Coll 4] 902, extension 72°ColA 1E2
2 3} 30 cycle FH3I3 T} Final extensiond 72°C ol 4]
3R-2 2 33} SHV type free denaturation 94T ollA 55
7+ A3} ¥ denaturation 94°Cll 4] 302, annealing 58 Tl 4]
602, extension 72°ColA 122 819 30 cycle S 8319
}. Final extension 72ColA] 3222 31Tk CTX-M type
2 free denaturation 94°CollA 5E3F Al8) 3 denaturation
94 CollA] 30, annealing 58°Coll 4] 602, extension 72 C 4]
o2 319 30 cycle2 £330}, Final extensions 72°C
oA 302 3k ukgo] Bt PCR A

HEL 1.5% aga-
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Table 2. The presence of ESBL-genes in current study

No. of * . ESBL DDS
ESBL gene type isolates Gene detected isolates CAZ CIX  CRO
TEM 4 YT-9, 19, 46, 53 + + +
SHV 2 YT-26, 50 + + +
CTX-M 4 YT-3,36,11,12 + + +
YT-1,4,5,7,8,21,22,25,29, 30, 38, 39, 41, 42, 43, 44, 45, 47, 48, 49, + + +
TEM4SHV 2 1, 1,22, 25,29, 30, 38, 39 42,43, 44, 45,47, 48, 49, 54
YT-20 + _ _
TEM+CTX-M 3 YT13,23 + 4 +
SHV+CTX-M YT-10, 16, 24, 28, 33 + + +
YT-14,15,17,18 2 4 + + +
TEM+SHVACTX-M 12 -1, 5,17, 18, 31, 32, 34, 36, 37, 40
' YT-27,35 + - -
-51,52 + + +
Not detected 3 YT5L,5
_ YT-2 + - -
Total 54

rose geloll A 100 voltZ 2583+ #7958 ¥ EBrE G4
3l U.V. transilluminator 2. A E-8& ghelstict

6. AN Zad NHEAN} HEH ESBL /AL &
A =AM

oA e NEAE EU= slo] &9 ESBL &
Hzretel FBHAE BAs) st AHA FREZ W
EvA 2 Q9ulA] S 4 SEEE TEAS A8
Sk B4 QoM frejFEd P<0.05E F%2r, f9
To 3 c 7

A3 E Fol7l Hgt) AEH ESBL f4AE W

= AAslth AT 242 32 Spss
(SPSS for Window ver 10.1, SPSS Datasolution Inc, Korea)E ©]
&35t -

N

2 I
1. SdN ded NEZ

FAA A NBAT 100% WAHoR Uehd dAE
ampicillin, cafazolin, cefepime, ceftriaxone, azteronam©]$]3l,
amicillin/sulbactam-& 79.6%, tobramycin 70.4%, piperacillin/
tazobactam-2 63.0%, ciplofloxacin 57.4%, Trimethoprim/sul-
famethoxazole ™} gentamicine Z}Z} 40.7%, amikacins 25.9%,
cefoxitin® 13.0%°] A 2.8, imipeneme & 757} 2544
S B

2. ESBL Hdax

VITEK (Vitek system, Hazelwood Inc., MOl 4] ESBL A4
T2 WY K pneumoniae 547-F FoNA 545 (100%)
B ceftazidime T]223.2] double disk synergy Aol oA

o] AU 22t cefotaxime, cefiriaxone TJ22319] dou-
ble disk synergy A|@ollAE 40F 5 435S A3 505
(92.5%)7t FHo2 ERAE AT} (Table 2).

3. XFHEAIRE ofst e MY

ESBL A4 K. preumoniae 5405 5 WA EE9] 299
FHAYA7E Z2 plasmid wi7iel] o3 AA7ME B2}
st AH A RS AT FAEFQ
niaeN X B AL EF E coli RG176MCZ WAJo] A=
RAE B3] $18ted Ceftazidime (30 pg/ml)T} nalidixic acid
(16 ug/ml)7t 3 7+2 MacConkey agar ¥iR|ol #& HZE5}]
HjFS A3 1Tl Aol AgEda, una g5
33 A WA AR WA Aol dojuhx] ekt
WA Ado] doldt 35 TAl 99 watekAlz A7bE uh
e HEst 79 4GS AT 3 AF o]gL BF A
sk

4. bla TEM, bla SHV, bla CTX-M R&X} HES 25t
PCR

K. pneumo-

ESBL XA Klebsiella pneumoniae 15 54055 g0z
bla TEM, bla SHV, bla CTX-M %82 #A&S 93 PCRE
Al Th bla TEM A2 405 (74%), bla SHY $-22}
T 415 (76%), bla CTX-M 42 235 (43%)7} FAdwt
& B3 47T F bla TEMY 7K1 Y #5F= 43
(7:4%), bla SHVRF 7FA 30 Qs ¢ 27 (3.7%), bla CTX-
Mzt ZHA DL QlE TFE 457 (74%), 7184, bla TEM, bla
SHV 7 7HA 322 7FA 32 Sl @5 227 (40.7%),
bla TEM, bla CTX-M *+ 7F2] 448 7HA| 1L Qe dFE
3F (5.6%), bla SHY, bla CTX-M F 7}A] #AAS 71R 1
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1080 bp

Fig. 1. Agarose gel electrophoresis of DNA fragments ampli-
fied from the bla TEM, bla SHV and bla CTX-M gene by PCR
with primers. Lane M, the marker (100 bp DNA ladder); lane 1 to
10, strain of ESBL-producing Clinical isolates. The one band of
the size ladder are A, bla TEM 1,080 bp; B, bla SHV 893 bp; C,
bla CTX-M 599 bp, respectively.

© TFE 47 (74%)%0 L, bla TEM, bla SHY, bla CTX-M
A Al 7HAE B 7D Qi TR R2TEF (22.2%)
iok. 23 Al 7 fRAE 2F A A g 15

3F (5.6%) T} (Fig. 1 & Table 2).

fr 32 o 3o

Table 3. Comparison of strains with single ESBL-gene to strains
with multi ESBL-gene on mean value of MIC

Mean MIC value + SD (ug/ml)

Anti-microbial

agents detected only  detected more than £ value
one gene (n=10) one gene (n=41)

AMI 13.80%13.74 29.261+26.96 0.016"
AM 32.00+00.00 32.00£00.00 -
AMS 28.80+06.74 28.87106.41 0.974
AZT 25.60+10.53 23.21%10.40 0.531
CZ 32.00£00.00 32.00+00.00 -
CPM 8.80%+09.00 15.90£11.47 0.050"
CXT 6.401£09.32 9.701£09.85 0.337
CRO 48.00£21.33 47.80£22.52 0.980
CIP 2.601+01.80 2.53+01.69 0921
GM 3.45104.65 9.41+07.03 0.004"
IPM 4.00+00.00 4.00£00.00 -
PIP - 85.60%57.07 84.681+57.85 0.964
TOB 9.801+08.00 12.47+06.07 0.342
SXT 48.00+98.07 170.73£155.23 0.005"

Abbreviation: SD, standard deviation; AMI, Amikacin; AM,
Ampicilling AMS, Ampicillin/sulbactam; AZT, Azteronam; CZ,
Cefazolin, CPM, Cefepime; CXT, Cefoxitin; CRO, Cefiriaxone;
CIP, Cipfloxacin; GM, Gentamicin; IPM, Imipenem; PIP, Pipera-
cillin‘tazobactam; TOB, Tobramycin; SXT, Trimethoprim/sulfa-
methoxazole

*bold letter, level of significance by unpaired #-test
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A= g 79 B
ol A4S A4S e #FE 415k o] M
I ESBL #3442 B4 A E2 O

B W amikacin® 7% ESBL S-AxZE § 7HAIw
TFEL 133011374 pgml, F 7H<) o4 B3
29.26126.96 pg/ml (P=0.016), cefepime2] 7-$- ESBL
£ & 7EX|9E B3 #EES 8.80£9.00 ug/ml, F 7FA] €]
A B3 FEL 15.90+11.47 pg/ml (P=0.05), gentamicin
o] A4 ESBL +AAME & 7k B{g dFEL 345%
465 pgml, 7 7HA] o R{¥ TFEL 941£7.03 pg
ml (P=0.004), %] 3!, trimethoprim/sulfamethoxazole®] 73-%-
ESBL ##AZE 3 Xtk {3 FFE2 48.00198.07
pg/ml, 7 7FA] o] RFg #FES 170.73£155.23 pg/ml
(P=0.005)2.2 YERY, & 14579 A F 4572 3A
A A ESBL #3812 F 7H4] o] Big w59 MIC
Take] A Ve T (Table 3).
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o] Azt 3 FEF A Fl= &3] plactam) 7} o] &
of gt} 22y 2 FFHES 2 =
moniae 9 ESBL AAd1e] Skl 9lem, ESBL #74}
= plasmidoll 23] T2 FEoE HEE & U A
S dod F 7] Wil Az FA7E Ha Aot (Liver-
more, 1995). 4 % (Song et al., 2000)2] A=l FAlel] 2
3 f-2viete] ESBL A4 E coli®t K preumoniae™ &
A AR A Felgo] wshal, e Al e Wi
£o] ESBL H| A7l vish vt 33Avt (Song et al,
2000). & AFANAME FAA A AE A7 ampicillin,
cafazolin, cefepime, cefiriaxone, azteronam©] 100% W42 =
UERRAL cefoxitin®] WA ES 13.0%2 7H Wten, imi-
penem< EE o571 100%9] A54E YEPE oS4 ESBL
AT AEAQ ¥ YEUT (Table 1). & AT
oM o} 744 carbapenem A|AQ! ipipeneme] WS R
o] ESBL AFTF7} glvke A& EUAE & U
@ 2Tl ESBL A B 73 vt 2 =AY
of we} th=} Yig@=e) 739 1999 d =] Bl 2Jd)
E. coli®}t K preumoniae®] 1%%°] ESBL +4AE 7]+
21213 (Stobberingh et al., 1999), ©]=2 7]l el 0~
25%2 ThFsht AAH ez 3% FulAFe] ESBLE 4
381901 (Jone et al, 1998), ¥ T#HAo] L= Hald
K. pneumoniaeS} °F 40%7} cefiazidimeol] W& EIthx
313t} (Branger et al., 1998). A4 s LE2 E colid] 0.1%,
K. pneumoniae2] 0.3%%°] ESBLS AAMSISGITIT K814
o} (Yagi et al, 2000). B4} TR} AAY i ALTS
ESBL w72 #8180 Erie Bt Ut} (lokazu et
al., 1996).

SEuvete] A9 1 8 &L vF, Y 2 Sedrd
2 SR AR E coliv 9.1%, K. preumoniae™ 29.2%
2 HA gA B3l HAt} (Hong et al, 2003). & 7ol A
= 5008 Ao HY #Rpol|A ¥ K preumoniae T
ESBL BATT2] v &o] 287%2 A7 Fdo A vl
Eped

ESBL #5& ZAZdte YO == NCCLSHA AgHet
wy 9o o] t]aa A, Edest, wAMIESHH W,
A7) ol &8 W Fol rk o]FolA FHoo
H A%87)712 o] 83 ESBL #E WL 7|&9 A&y
B A] of$ LAjEo] ¥ 231 73] ESBL
AJTE AE2E +# Us
Il X% ESBL A4 FE AEE <+ & Vitek ESBL
(bioMerieux, Inc., Hazelwood, MO,USA)AE S = H S St
A 723 AR FAlG AlAE 5 vk Vitek ESBL Al
2 4719 wellol] cefotaxime, cefotaxime/clavulanic acid, cefta-

zidime, ceftazidime/clavulanic acid”} £ 12 & 2E 2 )

=
o
=

A 0 7)= Klebsiella pneu-

R o

o Fof AT E09)E well@ A clavulanic acid
7F A7HE wellell 48] A7-g wnlste) ESBLE HESh:
o]t} Sanders 5 (Sanders et al, 1996)< ESBL W5
golg 157#59] Vitek ESBL A 3] #ZE oWz} So)
BT A7 99.5%S} 100%2 Wl¢ 52 RSt & o
Tz Eeld K pneumoniae T 1185FZ Vitek system
o] GNS 433 card® ©|§ 310 FEA| 454 A N B
Aol ESBL AT 5475 &30t

Double disk synergy Al E-2 TEM ‘2l SHVE ESBL®| cla-
vulanic acid®l] ©3te] 4ol JAEHE 5L o] &% Ao
2, o] A4E A3t Alde] A=l g AREH Tk
B Ao M= ceftazidime cefotaxime, ceftriaxone Tl2~=9}¢
clavulanic acid ©}2=3 & AFE3}9] double disk synergy Al§
S Aegskicth 99 3MY cepham Hl2=F F $F JFA] U]
AT synergy @do] UERt #FE o2 BAS}
Fot. A A3} Vitek systemol|A] ESBLE #21€ 547
B ceftazidime T12~72] double disk synergy A& oAl &4
o] Uebstt} kA5 cefotaxime, cefiriaxone T]2==12] double
disk synergy ABAAE 47T F 505 (92.5%)7F FPoE2
WEPA, Vitek system©ll A1 2] ESBL AT HET cefta-
zidime ©2~=.2] double disk synergy Al I2] AX]E°] 100%
FA=

ESBL A @FFEL T2 plasmid W74 22 plasmidS
E3te] WA o2 TR o|FAITIE AR 4y
(Livermore, 1995). £ 7oA & A3 (transconjugation) & 2
YA A AlgS Algeislch 1 21 495 F 1ETH
o] Aol Hed Aol &l HAtt. x| FF g A
o] Bl =] gkt o) Ao AlELT WA ¢
Aoz Z=H7 WA Blactamase A 71218}
Ao Z ALEFHAT} (Sawai et al., 1987).

AAZA dZ AlAlTE B4 ESBLY FE2 4071HA4
olate 2 wi¢ thakalt) (Sirot, 1995). °1E EAYE BHS
Al ik ZheRs] 4 Adoh ol¢k 22 TEM &
2 SHV3 ESBLL cephamycin ¥ carbapenemol| & E/do]
8lo ) clavulanic acid®l] 98l EAo] AAE = EAo] 9]
t} (Phillipon et al., 1994).

TEM-1, SHV-19] o}9]x=2b 5 1~4707F F-312ke] 3 o]
(point mutation)ol] 2|8t} T2 olu]xito R X FH o2 M
TEM-1, TEM-2, TEM-3, SHV-1, SHV-2, SHV-3 522 A&
HEo] ¥ P} CTX-M-p-lactamases= TEM, SHVE ESBL
T thh dAdo] AL Aeg ¥a Ha ¢on, TEM, SHY
& ESBL gene#}+ 40% ©]319] homology & 21 A& ZHo
Z B3 HAT} (David et al, 2003). CTX-M-p-lactamases
Kluyvera georgiana, Kluyvera cryorescens, Kluyvera ascorbata
S 2 @04 Bol= chromosomal B-lactamases®] ©}w]

o ¢
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Ak o) D% o2 R H31u} (Johann et al, 2004).

o2& CTX-M-B-lactamases= F-%, ©}Z]7}, ofrlo}, o}

H27}, aea HTole Bolwgizal A AAlel dAAM
2] 34 9l zle]l Bad vl o}k (Moland et al, 2003).
ESBL #+A%-& =71o we} o2, TekAols TEM-3, T
Zollie TEM-10, TEM-12 2 TEM-26, 2829l SHV-57}
%S A2 daxow (Livermore, 1995), 28Ul A+

SHV-5 %! TEM-527F &4 o2 Ha® v} 9t} (Bae et al,
1997).
TlellA] 2]E= ESBL A4 UMl Folle SHVE S

A she Aldtol Btthes & % (Son et al, 1997)2] B17}
Ae v B AFolME TEM, SHY, CTX-M@ Y 3 717
geneS A AFE AA YERGS, § 7R £ A 7
A2] genes FA
TEM# SHVE FAldl 7k #5571 435 FollA 25
@0.7%)=2 713 ©eky 1 &2 8 TEM, SHV, CTX-M A
THAE FAl MR A ' EFF 12T (22%)E &Y
AT (Table 2). o]43 72& Ao HIE 3 79 U

ARAAE 7S Qe AR oy 7iX WARARE
B0z 7zl 757 Bol 283 AL & 5 Ut
A 744 AP ESBL FAAL BH53He] A
+= amikacin, cefepime, gentamicin, trimethoprim/sulfametho-
xazole®] 472 A4 3 7}x] ESBL F-AAE HA-
St A #FEG F 7 o)1dE BRstn e FF 9
MIC Fgte] A4 Yebg o2 ol A FoH

o] JERATH (Table 3). o]l@idt &AM 3 7px9] UlA$-2%)}

g JHE BFEC T b o4 UERAE s
FF7 S B U] A dedtie Ag 3
s A e
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