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B-Lactamase t4d Klebsiella pneumoniael| S =2

T 5438 % PCR YA L 53l B9 Blactamase (ESBL)E

AFoM 22|E Extended-Spectrum

=
TT

A X8 Klebsiella preumoniae®)

ESBL -n—% 2RSS FAR A 3] FEU AN ZYE 203579 ESBLE AA 3= Kiebsiella
pneumoniacs E28tH ). A 3 A cephalospor1n°1 cefotaxime, cef- tazidime, ceftriaxone. 22 double disk

synergy testS A|8)8le] ESBL A A+

£ glstge $44 % PCR A3 TEMY (pl 5.2~6.0, 1080 bp),

TEM+SHVERE (pl 5.2~6.0 @ pl 7. 0~ 74 1080 bp, 599 bp), SHV# (pl 7.0~7.4, 599 bp), &) PCR &

I SHVY 22 bt o} $A8S UeiA i A5 $44 2 PCR A} of =

TEM non SHV 8 & 57] 222 vyejzd.
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Blactamasex= penicilloyl serine transferaseZA]  penicillin,
cephalosporin % o]} A== EFEEE ATS A 7=
EHQ Blactam rings 7HESIAT)E EAES 23TH2)). of

8452 penicillin, Al 1AUE} E2]$-E cephalosporin® 7152
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7)A%F cefotaxime, ceftazidime, monobactam, aztreonam}
&9 A2, A3Al FHE N2E FRAEd deiie F

-5H2] F-8FATH(6).

HeolX AuARA o] M2 IAES HFHoE A
SHAl H)2} oo} olo) ujgt LHH?'LZE“’] =@ =Ack16).
o]e} Zo] A3M el MZ-E- cephalosporin Al Ao Ul
4E 7He AAE BWS) Blactamase (Extend-spectrum -
lactamase, ESBL)E}3L H-2™ plasmid #7014 713l ols] 7]&
o LAth AR ohet A 3 FEANAE FA)
EAAITITH20). o152 A7 Bushe] DNAS EATZE o]
o|& EF9} Ambler®] Blactamase T-Fol| A oluik e
TR BRSke T 79 B AAZ 7 dvki2). o
HH 02 Bush 257} el A2 Qe =4 TEME
I SHVHS] F AEE YA o)L & TEMo|L}
SHV Blactamase T-ZoA 1~4702] opa|=Ab %)3ko] Yol ¥
o]FO.Z A T2 gene? point mutation®] Yoo M Az oF
18007 7FA)7} ®ats] 3 QTh(12).

PaelMe 1980dul olF FWATF F Kiebsiellat
Escherichia colifl A plasmid "j7) A ESBLAA #57 =89
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Table 1. The antibiotics used in this study

Antibiotics MIC* (ug/ml) Antibiotics ~ MIC (ug/m/)
Ampicillin <38 Cefotaxime =8
Cefazolin =8 Ceftazidime <8
Cefoperazone < 16 Gentamicin =4
Cefuroxime <38 Tobramycin 4
Cephalothin =8 Trimeth/Sulfa < 2/38
Piperacillin = 16 Cefoxitin =8
Ticarcillin/Clavulanate = 16/2 Amikacin <16
Ampicillin/Sulbactum < &4 Ciprofloxacin <1
Ceftriaxone =8 Imipenem <4
Aztreonam =8

*MIC: Minimal Inhibitory Concentration.

Fig. 1. B-Lactamase positive reaction on cefinase disk.

& derE 045% 2194 1.8 mioll EEFe] McFarland No. 0.5

2 2359 o] ol zoo wE A et 0.45% M
1.8 miol 7}stad A ‘b]Zﬂh -5 AEEA 7190 Vitek2)
GNS cardoll HZ3te] MICE stk E4E FarAlE 19

0] (Table 1), Z+ 2FA) }uﬂ]‘a{t NCCLS (National
Committee for Clinical Laboratory Standards)®] 7]5ol u}sk
TH17).

Bactamase 24 T
Nitrocefin®] &% Cefinase disk (Becton Dickinson Co.Ydol
Z54 3 e golmelal gigy] F719] A wicks
Hojree] st ool & \o,"—}n}—i A= Blactamase

3 e

o= FGSIATHFIg. 1).
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Ol =disk &4t (Double disk synergy test)

McFarland No. 0.5 ¥&ol 25 248 & FH4s 2dH
wioz A ng IﬂE 3 mm F7 1 Mueller-Hinton (MHA)
Py o] n2A &2 dtFr} o] BRY FUol tcarcillin/
clavulanate (75/10 ug, Becton D1ck1nson USA) disk& ¥il L

FHo)| cefotaxime (30 ug), ceftazidime (30 pg), cefiriaxone (30
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ug) diskE 2ol 37°Col A 18717 ufj ek Fof Qixﬂtﬂfﬂ f‘fé

B2 Tt A E oK (synergism)E WSS o] w A
GRERRE)S ~IZ.L I em, 1.8 cm, 2.5 cm A0 E Hojzl %7H -
o7 o A9 synergy EHE VERE AEE Meste] X
FARE AA 10}3’33}

WXFEEAIE (Transconjugation)0f| 2| 8t LH 4 HMEH

£2E 20709 ESBLAA K. preumoniaes ABFE il
Escherichia coli RG176 Na's HHEoT2 0]'01 FLX]-@E}/\

& AABITE Al FTEES B TSBolA] vk ol S407]
ZH}«] A {8 Agsiant. Aol sAgdTY] o
A WEL 14t 5471 sk Al2e TSBoﬂ &3 F 379
A 184 Z} wjeFsldeh. o] Wikl g "HarE WEe] AN
ceftazidime (30 pg/mlytnalidixic acid (16 ug/ml)7]' A7+
MacConkey agaroll 21L& A T@akar 37°Col|A] 18A17F vl ks ed
TFHE A S 2ABFATE MacConkey agarol] Akt 77
ks Alggstel Adglshatel Al 8RR A8
TG 159 E. coliz Wo] A A=A g it

PCRE 0|28} ESBL fHXte| §E 2R

ESBL| WAAEE thiiol pla@mld"“ ofste] Jolu}r]
ol FEREE plasmidsS Felsted L {ES ARG E
= 1“}%‘— g okt

TS TSBof| HEske] 184131 37°Col|l A F1g HH%EP Hj
FM 2 miE 3,000 g2 4Bt} 22 o] A dg AR
FAA 338 AHSHTE olE plasmid W] kit?] Plasmid
Minipreps DNA Purification Kit (Injae Science Co.y& AR&-3}e]
welstgirh. ESBLuFol W Els flske] AME-® TEM3}
SHV primer®} PCRZA2 th2-3} @it}

TEM Primer F: 5-ATA AAA TTC TTG AAG ACG AAA-3'
R: 5-GAC AGT TAC CAA TGC TTA ATC-3'

SHV Prmer F: §-TCT CCC TGT AAG CCA CCC TG-3'
R: 5-CCA CTG CAG CTG CA/C) GTT-3'

PCR ZAAE-S DNA FZ4 5 ul, primer 2t 1 ul, 2.5mM
dANTP 8 w/, 2.5 U Taqg DNA polymerase 0.5 p/, 10 X Buffer
10 W ©158 FFG 755 well 2 4o 9t} TEME 11
£ 93 PCR Z7-& denaturation> 94°Col| 4] 302, annealing®
45°Coll A 903, extensionS 72°Coll A 60%F Z 3] 25 cycleS:
HHEEIA S, SHVE 3Rl 9841 denaturation 94°Coll A
30%, annealing®- 58°CollA 602, extension 72°CollA] 60%2 8}
of 25 cycleS WHEBIAT. ole} o] dte dojxl PCR AA=
2 0.8% agarose gel> AFE-8}} TBE buffer 270141 100VE 25
B2 A7)19% 8t s A1Xol band7}t AAAHEAE UV BF
5 ofefel A Elsiaict.
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S ol vl Ao

o4 2}gt T-& BHI broth 5 micl F %38l
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37°ClA A FR et 3 1,000 gl M 1587 A Bt
of A" Adg wof 33k FF4 750 well AF-H- skt o)
& %259 92)7] (Ultrasonic homogenizer 4710. Cole-Palmer
Instrument Co., Chicago IL, USAYE ©|&ld FAZ 3037t 4
3] 253 9412 Algedct o] 898 5000 mpmol 587 9
Aggste] 43 1 WS T F nitrocefin £ 1 W&}
Z ZAIA 30%- <ol Ao e AL Blactamase’} &
Asks Aoz Wt AHY AL A & gria)
—20°Cl A HaAsgdet,
Polyacrylamide Gel®] A&

ampholyte  solution (H,0 5.5
concentrate 2.0 mi+ 25% glycerol 2.0 mi+ ampholyte 0.5 ml)ll
catalyst solution (10% 15 pH0.1%
riboflavin-5'-phosphate 50 u/+N, N'-tetramethylene-cthylenedia-
mine 3 pyS T8I FA) AHSSFHCHIEF product, Serva Co.,
Heidelberg, German).

Monomer ml+monomer

ammonium persulfate

Gel support filmell polyacrylamide Gel 4%

Film package=4-E] gel support film2] sheetS A A3}ATh. A=
H gel& mini casting trayoll AR 3 mhyS BEF8laL, B5H
gel #1°l gel support film®] M4 FE-& 7|¥7} A7)A] =
FolEA FAA AT, oldw} o] Fu]3 F8 gel TE 458
T BT BY 6 om ol A TN, oA HHoIA 15
5 HS RAX Fjfo] HA gk REES AMA A

Sample loading#} Isoelectrofocusing

Fel gl Yol sample templateS ¥ sample 2 wZ loading
g & st AR deo A HR3 te 2A2AHA] sample template
£ AASIA. Isoelectrofocusing Chamber (Mini IEF Cell 111,
Bio-Rad Co., Califonia, USA)®] £ H=ell B&o2 23 &
EH FHE FAANTIEL 2 el gel HEo] THHT e
3l 100V 303, 200V 30%, 450V 6083t 2171%9% A1 AT

Band®| &l pl 5

A7)9E0] € #F2 gelHOZHE] gel support filmS £
2]3te nitrocefin (0.5 mg/l, phosphate buffer pH 7.0y 1~2
mPEE gel W Yo ¥ F F HA pand7} veh}H
Wattman No. 2 A& gelfel] Hol 2AA7l & Z4) 2}
A ZGL ssth AR E9 & uAY (4% sulfosalicylic
acid, 12.5% trichloroacetic acid, 30% methanol)ell 30% F<F
I F, AR B AT o) 24 RS 27Y%
isopropanol x> ethanol, 10% acetic acid, 0.04% Coomassie
brilliant blue R-250, 0.5% CuSO,STF HMH gel plates= TF
Al SR B BHAA, @ FF markerE E915HaT
Wattman No. 2 <@ Ao ZE ESBL sampleS EE
marker?} HlwSHAA pIE #=319t

4
Klebsiella pneumoniae| 22|58

1998\ 99FE] 1999 397kA] Kk 2 ERPE Q] wlels
B, Soltl By, 14l 8 5 ) 23

Klebsiella pneumoniae®] 349 3 -Lactamase®'8 25 223

AE AR oJ=E 77 Bxle] P EERE 19T 195
RS 77159 Klebsiella pneumoniae® VS ASEAHEA7)
1 vitek} 4E3HE API Kit 20BZ 0]-&35t] T3t}

e A 77 359 2 B4 Aol uFE
Wol BelE|Qla, 1 08 & 163F, F 1085, 343704
s, 8o sg, Ve 9 dAnh HEE BYee vt
230FE 7MY Bkor, O o g S8R 1337, 99 1
w7, Hlw7|) i, Aol s, Aold) 535, 7)E oFF
FATHTable 2). A3 Rele 404 2173F9oH, 9 12
o5, L2249 10983, 7] 503, 19 405, AR AZ 4
o, 549 33, ¢ 33, 5019 205, H¥ZF 2745, 7)
B} 1175 <2013

BH9] Blactamase (ESBLYAA TFE 207F(26%)7t 28]
H3lrh ESBLAY TFE AAE 242 Agdx nFFs)
e Ho M k3, 8 47 F, = 275, AATET B
A 27 1A Usith gEEEE FaaMe] 10952
7P kAL, 1 tho g Aol s, Ui 4, 93
1T o] ATtH(Table 2). 3 Bele HY 4dF90m, %
A7 3, SR o, WARAS 27, H¥8E 2
o, 1w, B 1wE, o 13F, Fol9 19F, Vg

>

3 o)k

goM e A

197FA19] &FAE 77870 tdt] 24 AP A 4
= o 29T ESBLE A4dshe 200 FE A9 s7HE
7} ampicillin ©]2]9] A Ao 43S YehiiTh 2
ESBLE AASHE 200 % ampicillin, cefazolin, cefoperazone,
ceftriaxone, cefuroxime, cephalothin, piperacillin, ticarcillin/
clavulanic acid & 85F2] Aol tidle] 25 WAS e
A S, amikacin, ciprofloxacin, imipenem 5 3252 kAol o
e A ERSITE ol F 20e 5ol T A Ui
€2 ampicillin/sulbactam  97.5%,  aztreonam, cefotaxime,
ceftazidime®] Z}Z} 95%, gentamicin 85%, tobramycin 80%,
trimeth/Sulfa 65%, cefoxitin 35%°] It}

ESBL A47F9] oHAl WAdHAe Ha 11 A 17%

Table 2. The origin of isolates

Ward
Med ICU GS NR UR PD Other Total

Specimen

Sputum 17(2)  6(6) 2(-) 5(4) —(-) 2(-) —(-) 32(12)
Urine 31 200 W 1Y) 8-) 20) ) 16(2)
Pus 200 160 (W1 =) 1600 - 10(1)
Wound =) ) 3916 -6 ) - 5O
Blood M 303 160060 -6 -6 - 5@
Others =) ) -O-6) -6 O ) 96
Total 23(4) 13(10) 11(1) 8(5) 8(-) 5(=) 9(=) 77(20)

*( ) : ESBL K. pneumoniae, **Med: Medicine, 1.C.U: Intensive Care
Unit, GS: General Surgery, NR: New Born Room, UR: Urology
department, PD : pediatrics
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Table 3. Resistance pattern of ESBL K. peumoniae

No. of

Drugs .
& strains

Risistance pattern

17 A/sSAmCEzCipCroCRuCPipT/cCazCtxAztGmThT/ 1
sCtxCip
16 A/SAMCEzCHPpCroCRuCtPipT/cCazCtxAztGmTbT/ 1
sCfx
15 A/sAmCEzCfpCroCuCtPipT/cCazCtxAztTbT/sAn 1
15 AsAmCEzCHpCroCRuCPipT/cCazCtx AztGmTbT/s 8
14 ASAmCEzCHpCroCRuCPipT/cCazCtxAztTbCtx 2
14 ASAMCEzCHpCroCRuCPip T/eCazCtxAztGmCtx 3
14 A/SAmCEzCHpCroCTuCtPipT/cCazAztGmTbT/s !
14 AsAmCEzCipCroCRuCtPipT/cCazCtx Azt TbCx !
14 A/sAmCEzCfpCroCRuCPipT/cCazCtxAztGmTh 1
11 ASAMCEzCHpCroCRuCtPipT/cCtx Tis !
Total 20

*Abbr.; Ampicillin/Sulbactam (A/S), Ampicill(Am), Cefazolin (Cfz),
Cefo- perazone(CFP), Ceftriaxone (CRO), Cefuroxime (CFU), Ceph-
aloth(CF), Piperacillin (PIP), Ticarcillin/Clavulanate (T/C), Ceftazi-
dime (CAZ), Cefotaxime (CTX), Aztreonam (AZT), Gentamicin
(GM), Tobramycin (TB), Trimeth/Sulfa (T/S), Cefoxitin (CFX), Ami-
kacin (AN). Ciprofloxacin (CIP). Imipenem (IPM)

TR A LHJ?“E' O] IEF(I3ET) 14~ 1589 ofAlo] Fhud
S viehloct 1efa BejE 20749 ESBL vt F 2
A28t 18357} cephalosporin Al E-& X33 Blactam Al 2
Aol st} FERAS UERHITH Table 3).

ESBLYY #F2f gl

HilE 77055 TSB HlAlellA 37°C. 18ARE wlekA Iz o]
Hj ook & Fhk-e- FHalod mrrouetm‘ﬂ S%% cefinase Tzt
(BBL)l| ®ojmmy] 308 obol] E-oow WalE 20709 3
lactamase A543+ t& AW ESBL‘@*Oﬁ 4 golg- 9l
o] o] Zdisk EHak (Double-disk synergy test)sr Alaiakaint
Ticarcillin/clavulanate (75/10742, Becton Dickinson. USA)Q} 34
tl cephalosporin®] A8 1.0 em@} 1.8 em ¥ 2.5 em 59 A
7HA A¢s ol AgsE Ak 18 em HE WollA synergy
ol 71 F3iskAl VEREATE 2.5 em /}'}ﬂoﬂjq"? synergy
Ay BEEa, 1.0 em] 7H2e |5 ks oAt
A FEE Tk Fig. 2).

BlactamaseAl AT Hoizl A3
cephalosporin (cefotaxime, ceftazidime, cefiriaxone) 7kt Holx
55'7}'1 olre] ofAlell thsted AlS R &, teuf T
A51E A 3A cephalosporinl synergy & ¥ l:r YEREA

29, U A] 4715 ceftazidimeoll A synergy @ o] AgEt o
1 cefotaxime} ceftriaxone®l] A= synergy® o] B-8H2181%iT)

WiEFE WF

IR §FA| #(Transconjugation)Ol| 2|8+ LHA T EHZAL
ESBLAA K. preumoniae 2075 5 W38 59] f1Qlo] 4
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Clavulanic Acid/ 3rd Generatiol
Clavulanic Acid/ 3rd Generation
Clavulanic Acid/ 3rd Generatior

Fig. 2. Double disk synergy test.
Cephalosporin : distance 1.0 ¢m,
Cephalosporin : distance 2.5 cm,
Cephalosporin : distance 1.8 cm.

o —

A7 &2 plasmid UH/HC’“ 5} ZR17FE ERleh] $iste
WAHFAE S ARk $A] 9l K pneumomueoﬂ*'1 )
AR Escherichia coli RG176 NI1 2 Aol HeE #He
olaty] Hated ceftazidime (30 pg/ml)@F nalidixic acid (16 ug/
ml)7} %7FE MacConkey agar BiA]ol] 13- ﬁ%b}‘ﬂ ujekst A
TetETE o] FAEEISIT v A] oyt Al He] o
ofubA] ghskth WAl R go] oyl 1195 t]r"] Hef azpeFA]
7b Ad7rE A FHEste] it 48 ZHQ}?] ok A3} o5

R Al

PCRE 0|28t ESBLL| 8H 27

ESBLE A8 Kiebsiella pneumoniae 200050 U]gh &%
S skl FA1E TEM primer9} SHV primerE o8-8}
PCRE Aagh A= vh33 @okrh PCREF YTI, YT2,
YT3, YT4. YT9. YT10. YTIL, YTI3. YTI4, YTl6, YT20 5
11552 1080 bpoll A bandE: A Ad8le] A3 2ol TEME o]t
(Fig. 4) “12]al YTS, YT6, YT7, YT8, YTI2. YTIS, YTI7,
YTI9 5 8§75 599 bpollA] 4%-8 wheo] 2E A SHY
oItk Zreud YTI8S TEME ) SHVEoA 5 AAES
Bk edokthFig. 3. 4).
ESBLS| SXH XAl ofst 8E 2R

ESBLAA 207l digt TEME T SHVE ] 45 ¢35t
5 A H (isoelectric focusing) HAME A ]5’}93\5} e SA%

AAL Aitel PCRE P& A= vlwate] TEME, SHVE,
TEM=SHVE, 71618 & 57 vto. 2 BF&ITh. TEME2 T4A]
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M12345 78 910111213141516 M 17 18 19 20

Fig. 3. TEM type of PCR Product. Lane 1,2,3,4,9, 10, 11, 13, 14, 16,
20, 1080 bp TEM type PCR product; Lane 5, 6, 7, 8, 12, 15, 17, 19,
not produced TEM type PCR product; Lane M, molecular size marker.

56 7 8

12 15 17 18 19 M

-~ 1000bp

- 500bp

Fig. 4. SHV Type of PCR Product. Lane 5, 6, 7, 8, 12, 15, 17, 19, 599
bp SHV type PCR product; Lane 18, not produced 599 bp SHV type
PCR product; Lane M, molecular size marker.

he] Ao 2 ERSIFEd Al 1 AT Al 24T 5
phel 249ar, A 3, 423 pl @ol A Al 1 &
SAA@ENo] 549 6.02E YTI, YI2, YTI0 5 370 w57}
olo &alETh Al 2 A7 pl 52, 53 QEH YT16, YT20
5257t &k Al 3 2T pl S4ZA YT3, YT4, YT9
5 3dET) ok Al 4 AT pl 5284 YTI2, YTIT 5
20 #F7) £330 SHVEL 209] AFo2 YHded A
1 272 pl 7484 YT6, YTI5, YT19 5 3757t £3laL, 4
272 pl 7284 YT57F 7)o 43130k TEM+SHVE-S 37)
9 A7oz YHJEE Al 1 &S pl 529 73024
YT13, YT14 5 2057} &3k, Al 2 &9 pl 52, 5.3, 63
0 2M YTl &89tk A 3 &vre pl 549 74024
YT70] 7)ol &3tk Al 4 78 IHF(YTR)EA] cefinaseX]
Holla] FAJolRar, ol disk B} synegy HAF bSOz
ESBLy-2 FHE AT, PCRAF AT 599 bpoll A bandE
A5l SHVE O Z =YL, 517 E91 AAlelA= A
5 FA3A Bot piz S 4t QI A 5 T 1w
(YTI8)ZA] cefinase AlFeA] FAdolAn o5 disk 4t
synegy Al FAIRFS- O Z ESBLTFE HEJA T PCR A
FBA} T2 A AP E AdES A48 @t
(Table 4, Fig. 3, 4, 5).

Klebsiella pneumoniae®] 33 %] 8 -Lactamase®'d £ 225

Table 4. ESBL typing of K. pneumoniae

Strain ¥Y7' PCR

Group* pl Possible Type

No. Type
1 54 TEM-1,5,7,9,19,26  3,4,9 TEM
5.2 TEM-1,7,12, 19 12,17 SHV
54/60  TEM-1,7,12,19/ 1,2,10 TEM
TEM-4, 5,6, 8,17
52/53  TEM-1,7,12,19/ 16,20 TEM
TEM-1,7,12,19
2 53/73  TEM-1,7,12,19/ 13,14 TEM
SHV-1,2
5.2/5.3/6.9TEM-1,7, 12, 19/ 11 TEM
TEM-1,7, 12,19/
SHV-3
54/74  TEM-1,5,7,9,19,26/ 7 SHV
SHV-1,2
3 74 SHV-1,2 6,15,19 SHV
7.2 SHV-3 5 SHV
4 - - 8 SHV
5 - - 18 Unidentified

M 11 12 13 14 15 16 17 18 19 20 M

Fig. 5. Isoelectric focusing value of ESBL K. pneumoniae. Lane 1, 2,
10, pl 5.4, 6.0; Lane 3,4, 9, pl 5.4; Lane S, pl 7.2; Lane 7, pl 5.4, 7.4;
Lane 6, 15, 19, pI 7.4; Lane 11, pI 5.2, 5.3, 6.9; Lane 12, 17, pI 5.2;
Lane 13, 14, pI 5.3, 7.3; Lane 16, 20, pI 5.2, 5.3; Lane M, pl marker.

I #

Klebsiella pneumoniae™= Escherichia coli®} Tl &) tl3£2Q]
A el B ES ol FH AAANNAE A FelHE &



226 Yun-Tae Kim and Hun-Ku Lee

o

o] 7] Wil FABA WS- =2 EnterobacterBFt T+
= UTH(13,14). Klebsiella preumoniaer= BEA 7T FaiR
pAjLL, ofdo], HE oFE ‘Ef%/‘]'—q]?q 73gaAdes A8
Streptococcus pneumonice THE9] & BT HHEE 4o
53] BEY, &, AF 59 4 B-O‘—E—‘?-H =] A
23t 7H4E7% St} #H2o Klebsiella pneumoniaes
o] F7194el $AEH FET HAEANA X 1B}

58 55 AU E S oA RUTAHOR F8%
2} B 61%7@]4 TRkl S fAIA A 8ol
“oﬂ‘?h—fo]‘:}(é). B A E #FT

A7) $lato] g A A 175
%%J—. sto g BEEY [3—]actamase"§’H
(ESBL) 57} 5491 025 E ‘é‘iﬂoi welEe 2AE A
At 2 AgelA FElE 77T i EelA el H“ﬂﬂ‘?\i
3 HAAERE AgelA 7 Bol ;.;E]EE}‘}}Z 7 9]} vl
FHelMe AR HA e ArHTable 2). Kiebsiella
preumoniae TE-E oln] 92 AEE oiebA U4 F55H ol

m$- 5t Aoz deld UARE ESBL AATTE #AH
201?-_?,,. AEZHo g QiloA] X5 BAog A HE oy 2
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ABSTRACT : Extended-Spectrum B-Lactamase (ESBL) Typing of Klebsiella pneumoniae Isolated from

Clinical Specimen in Pusan

Yun-Tae Kim and Hun-Ku Lee(Department of Microbiology, Pukyong National University,

Pusan 608-737, Korea)

This study was performed to investigate the biological characteristics of twenty isolates of extended spectrum
Blactamase (ESBL) producing Klebsiella pneumonia collected from the various clinical specimens of three
hospitals in Pusan. Isoelectric focusing (IEF) and PCR were used to determine the types of S-lactamase gene
in this study. Twenty isolates of ESBL producing Kilebsiella pneumoniae could be divided by PCR, such as
TEM type (11 strains), SHV type (8 strains), non TEM non SHV type (1 strain). In the isoelectric focusing
test, the PI of TEM type was 5.2-6.0 and that of SHV type was 6.9-7.4. According to the pl value and PCR
bands, twenty strains of ESBL Klebsiella pneumoniae were divided into 5 types, TEM type (pl 5.2-6.0; 1080
bp on PCR band), TEM + SHV type (pl 5.2-6.0; and pI 7.0-7.4; 1080 bp and 599 bp on PCR band), SHV type
(pI 7.0-7.4; 599 bp on PCR band), non TEM non SHV type, and other type (PCR result was SHV type but pl

was not detected).





