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p-lactam FFAE amide AEL 3 p-lactam TR AT
9] A¥H-S HXAE= transcarboxylase®} transpeptidase?} 22
HUAH A ey} ddste] M) Alxs 438 walgh
th26). 1Elvt Ayt A= B-lactamase (EC 3.5.2.6)8 A4t
3l Al E BE43 AlZIAL, 12). %719] cephalosporin
A FHAEL A8 AdEel AAde 444 ==
plasmid’d B-lactamase®l] oJ3l A &= AT} o] g S
B&317] 918t cephalsporin A|E9] daA] F2E HPAA
TE A7l met A 2, Al 3D FoE WAl HAk(14).
E3] A 3AH daAe 27 4% HTA F §A &
gtoz FHY p-lactam T Al(extended spectrum  P-lactam
antibiotics)= HH = ATH(18).

19831d S0l A plasmide] 23| wiriE oA FH Y B-lactam
B8} &2 (extended spectrum B-lactamase, ESBL) HAATF71 &
dAgo gz 7]129] B-lactam A2+ Al 34 cephalosporin
AL B-lactam FAE0] F-H3tE )21 ATH19, 20, 25).

o] 7122 thE-E plasmid WA 0 & B-lactam ForA)e] A}
o Q1= carbonyl moietyoll F-FZA3FS 3ted, Fate] amideZdd
< 715EE) Ao EA FaAE FEElrTIM (<20, 24), 3 F
o] 427 EAM](point mutation)F]o] 7]E o]t W
% (mutation)o] Folut thF FHHED FE 7HIThio, 11,
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Table 1. Oligonucleotide primers used for PCR amplification

BAL 3ol B2l9 E coliSt K preumoniae®) Y9 Wel B Balas R¥H BF 117

Primer Name Sequence (5'to 3') Function Reference
12 bl ATA AAATTC TTG AAG ACG AAA sense
Arem GAC AGT TAC CAA TGC TTA ATC antisense
2° blayg, GGA TAA AGT TGC AGG ACC AC sense This study
3 bl CACTCAAGGATGTATTGT G sense
Asny TTA GCG TTG CCA GIGCTCG antisense
4° blag,* GIG CTC TGC GGC GCA GT sense This study
5 CMY-1 ATG CAA CAA CGA CAA TCC ATC sense
GIT GGG GTA GIT GCG ATT GG antisense

2Sequence is used as reference, “and “were designed from TEM-52 and SHV-12 respectively.

S8 Y 134 2d AFEeE &5 AHI F AR 01
mt& #3le] BHI (brain heart infusion, Difco, USA) 5 mioll &
51 F9 HEE AX F FTY 01 mE A A
cephalosporinZl ¥ A Q] ceftazidime (2 plml, FFIFE,
Korea)s H7F5F Al Aeu]A]Q] MacConkey 3 FHj =]
(Difcoyell L2A E8FF o 37°ColA 17417} vl sl B3
T FFAS AATH24). ©1F T BHI-ZHHA] BolA o5
B & Ags AAE AAEe o8 SASIT AAT
Bauix|zA) 9} Aslst A1E, 779 8L It iAld B
He wgrth13). 7|2 A E MacConkey agar 3 ¥, Brain-Heart
Infusion (BHIZ} ARSI 051 gt A1E 7|28 X 2= Mueller-
Hinton agar % @ x]9} Mueller-Hinton HAAu]A|7} ARE-= Ak
(Difco). 28 A, oxidase, catalase Al o] o]FoIH 31, A
T=4 dwt A3t 7HAAM2 indole, methyl-red, Voges-Proskauer,
Simmon's  citrate, lysine ornithine decarboxylase, arginine
dihydrolase A| 3T} glucose, lactose, sucrose, mannitol, dulcitol,
salicin, adonitol, inositol, sorbitol, arabinose, raffinose, rhamnose,
maltose, xylos, trehalose, cellobios 5 167] Zol thet LEAE
2 0.4% agar’} F7FE BHI HlAo1A 254 A¥7} Dutham™
2 53 glucose HIA] ollA gas A -5 50] ZAMEH AT

B-lactamase A TF £ olFHlAA FFPAIE (double
disk synergy testy A A7) ol e} FaYSATH3).

M 2o dAl

Jut &7A Z4A AARS ampicillin (Ap, 10 pg), gentamicin
(Gm, 10pg), chloramphenicol (C, 30 pg), tetracycline (Te, 30 ng),
cephalothin (Cf, 30 pg), amikacin (An, 30 pg), kanamycin (K,
30 ug)¥ nalidixic acid (Na, 30 pg) & 8% AME-3lA disk™
(Becton Dickinson, France)© 2 33493, BHE-2 gtA| A2}
AHBecton Dickinson, France)®} NCCLS (22) 7158 with. o
E A7e YWAResistant)d H$-9 A 5= WA
(Intermediate)©- 2 =2 39 U o2 AP3tA] F3ich,

X &H(Conjugation)0fl 28t LM F
AP HAyATe] S goh3). AR T

HRg gokshd v 2o) ESBLAAC] ER1E #H(ddd
3 H, Table 2)F AT (donenE 3} sodium azideol] 4
S 7VR Escherichia coli 153 (sodium azide®)E IAGTF
(recipient) 2 31 WAHFA DS HAISIEG. ZaFEol Wg
w2} Al WS 8R18H7] A8t ceftazidime (F71 )
sodium azide (Shinyo Pure Chemicals, Japan)oll T3 HA A
%5 (MIC, minimal inhibitory concentration)A] 8-S AAISFATH
(22). WAL 759 sodium azideol g AT g
Q) Escherichia coli 1539 E ceftazidime W3 AAMAT= thz
T3 Escherichia coli ATCC 259225 AH&-3F31T}. Ceftazidime
WAaAE o8 ANHujAE sodium azide (100 pg/ml)}
ceftazidime (32 pg/ml)°] H7F8 MacConkey HIHNA|E ©]8-3}
Aok AedF vl s HGAE v ddS 1:109] HIE2 A
& BHI 314 37°CA 17212 BA] ajFAIRT. o] o
el obxje] Meu) o)) Z@Eked, 37°Col A 17A17F vl st
T3 ARREE AT, 4). old F3skeld AR A
£ wjAsl7|ste] ABalst AAE AAIg ts FHY 2l
E. coliz 2159t} Hio] o] F7 AP A (transconjugant)t
FE FAFF HE o) '¢'E BYT ¥E BERE s
agarose gelol A7195S 5t9S o, WZ7ELE TEMIE &
PUD-18 (SHV-3), SHVE< PUD-16 (TEM-4)S AMS-8}51t).

B-lactamaseS| SHE Z Al (Isoelectric focusing, IEF)

A4 ArRs AYATE USTE). eSS dAEE sk
Z552 A3 & &3+ 34 7](ultrasonic homogenizer 4710,
Cole-Palmer Instrument, USAYE ¢85} 35t o)& ¥
ARl e A AFBReE &0 F AP 7R -20°C
o) BAsAT FARAAE At ampholine polyacrylamide
gel (Bio-Rad, USA)YS AMEEIH3L gelAIZ T} A9 52
Al Aol Zokh3, 4). A71G950]l E glass plate=F-E gel
support filmS F-&)3} nitrocefind-(Glaxo, USAYCE &4l o
FAE gel Yoll QolM BAHER] bandE THSFATHG, 4). plak
HE=2 93 markerZ+ IEF marker 3-10 (Serva liquid mix,
Germany)2 AME3HTE. Marker ©¥d G @A
Sambrook (30)2 WSith.
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Table 2. Characterization of ESBL isolates from rivers in Busan.

Kor. J Microbiol

Species Strain no. Isolated area ESBL type CMY-1 Trar;slc‘(_l)élljlilegant Trggsging;lggnt
H1 Nakdong-river -
H2 Onchunchun TEM 6.0
H3 Dongchun TEM
H4 Kwangan Beach -
H5 Kwangan Beach TEM 6.0
Escherichia Hé6 Kwangan Beach -
coli H7 Kwangan Beach -
H8 Dongchun TEM
H9 Onchunchun -
H10 Onchunchun -
HI11 Onchunchun TEM .
H12 Kwangan Beach TEM 6.0 TEM-52
H13 Onchunchun TEM 6.0 TEM-52
H14 Onchunchun TEM
H15 Dongchun -
H16 Dongchun -
H17 Dongchun -
Hi18 Kwangan Beach -
HI19 Kwangan Beach TEM 6.0
H20 Dongchun -
H21 Dongchun TEM,SHV 83 SHV-12
H22 Dongchun TEM,SHV 8.3
H23 Onchunchun TEM 54,60
H24 Onchunchun SHV 83
H25 Onchunchun SHV 8.3
) H26 Onchunchun -
;ileeué;zgcl)ililai H27 Kwangan Beach -
H28 Kwangan Beach -
H29 Dongchun TEM,SHV
H30 Dongchun TEM 5.4,6.0
H31 Dongchun -
H32 Onchunchun -
H33 Onchunchun _ -
H34 Onchunchun TEM,SHV 83 SHV-12
H35 Onchunchun -
H36 Onchunchun -
H37 Dongchun -
H38 Dongchun TEM
H39 Onchunchun -
H40 Suyungchun -
H41 Dongchun TEM 54,6.0 TEM-52

PCR (Polymer chain reaction)2 0|8

H=
%_L_'IT

gt ESBL §%&Xte| &

Plasmid 3+ alkaline WHH(30)2- whskth ESBL -3 4}<]

BEFE A8t AHE-A 5] primere Zt2 TEM3(1080
bp), SHVE(780 bp) L CMY-13(1097 bp)°]YIL Bioneer
(Korea)oll A AZ3IATH4). TEME T SHVES] /A== 2 &
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ARE 31E sl AME3 primer= ZF F-EHEE Y ol
FER] 717 ol e FEL Aeleted Al Korea) A
A28} 3 TH Table 1).

PCR-2 Pre-mix (Bioneer)Z AFE3}9]1L, template 0.3 ul, primer
(10 pmol) 22+ 1pl, EFF 73 wE Yo, total volume 20
plE RREAIFTH TEME, SHVE, CMY-139] 212 A+
2 wsith4). PCR AAHEL (% agarose gelS ©]-83ta] 0.5%
TBE Bufferel4] 100 VZ 3023+ 77]19%F 3t92H, DNA 4
Mo Zxo] 73 ethidiumbromide ™4 DMF gel stain
(Komabio-technology, Korea) 885 1/1002 3]443}e] ©]F 3 pl
< #3te] DNASH 37 42 th loading3tATH ©]F gel
extraction kit (DyneBionic, Korea)& Al8-3}d AAIE kit
protocol& W} plasmidE HAStT F7]19F 3t T W=
RAREE FRIBIAT GV EEAS Al (Korea)dl &J]3td 2
ARt 97148 2L Single-pass sequencing HHOE ABI
(Applied Biosystems, USA) BigDye terminator Kit (Bigdye
terminator cycle sequencing ready reaction kit)E ©]-&3}Sith
Cycle sequencing *HOZ 7] ME-E 53 thE sequencing
Hh-of] Foddlx] oke HBEAZ lable® ddNTPE EtOH down
wioz AASGE FAVF £  ¥d SR/ HDF (Hi-
Di Formamide)ell =& 7]7]l st A7) FE3tAct. AL
3 7171¢] 7]%-& ABI 3730x1 DNA analyzer capillary 3 CF.

71449 ZAA F, NCBI (http://www.ncbinim.nih.gov)$} BCM
Search Launcher (http://searchlauncher.bcm.tmc.edu)E ©]8-3}4
Maultiple Sequence Alignment, Sequence Utilityell X 7WAZE=&
BRI BT o=t BAFH FAE T2 HlwssL ESBLA
e Bl 38 754 7152 Bush} Jacobyoll &3]
Al #4953 3= lahey clinical study (http://www. lahey.org/
temtable.aspyS Wtct. o|¢} BWaste HEFHA /3 2HL of
H) At GRS T5ETHe).

7=ljl_|.

ESBL ¥4 #5o| E2| X €€ EF

Bk 57 A9E A5k GBS vIRste 23, AbE
AR B2, 53, F9H To2RE AEE AFHSATH
P 7 AR G Bt BRE AV A8 £og Fe d
2 wAT YR )] 3L AFEEA B4 =4S T
sl SjetiZe] By ge) vicka A Eezit) 7 ah e
2ZXE 2% ESBL AX FFEE 7805 E coli 15301
AN 717 A FAA) FFEZRE plasmid® FE3} PCR
ZEZS 3 5 27 YEE 5] primers ETOZ 3t 7]
BF 3 Are ot 2t

GEIHE coli HN)F SFA(K. preumoniae, HA0)N A -2
9 273FE olF vz FE A7 BT S JERAT
plasmid® %23} TEM3} SHV ESBLE 5©| primerZ o]-83}
o] A7195S AN A3, ZF ST bandol A AES FAJs}
A Z3luct 231HNA Reld dFE 55 $7FEA TEM

Bt 3ol B2 E coli®h K preumoniae®) Y] el g Ea4 88 ERF 119

Y STF(E coli 205, K pneumoniae 3T5) SHVE 20K
preumoniae) R TEMI} SHVEE FA9 7IAle 457 1HF
(K. pneumoniae)J ). SHANMZ GA] &8 TF7) EElEH Ao
TEME 5 FF(E. coli 2 TF, K. preumoniae 305) TEMI}
SHVE-Z Sl 7R d571 30F (K. preumoniae)JT. Fet

8 eAgdMe 3uFTt BHUR, BF TEM3(E coli

205, K. pneumoniae 1 T5)°| ATHTable 2).

=2l 2Fe S5

A 34I) cephalosporinAl FAQ] ceftazidime (2 pg/ml)e] A
7+ MacConkey B¥HRR|NA HEAE F/38 dFl sl p-
lactamase & A|2F2] nitrocefin -4 Holrd the 5% o
o 73 Fa2Mo 2 sl E #E 1AE JESArt.

Asist AALeE 53 9t AUAle 8 ot & T4
3L A3} ol5-8 E coli®t K. preumoniae® FSAEAL 1 34
2 o33 gtk BHI HAA] oA 24X Wi g & 23 G4
2 oxidase A1E AT 2F EF S4& UERNRNIL, catalase Al
He kxS YehNALE A d5F7} Kligler iron agar (KIA) HY
Aol A/A, gasE AQEA U H,SE AR @it
vrol E coli®] T8 A3I8HA Qe wiaA wiAo A 58S
VER T catalase, indole, methyl-red (MR), lysine decarboxylase
NEoA A FF7F FAAeS, FdaE Al d3 glucose,
lactose, manitol, sorbitol, arabinose rhamnose, maltose, xylose,
trehaloseE WHEA|ZTE. 13U arginine dihydrolase (75%)%}
omithine dicarboxylase (66%) A@e] A= wFol wtep ¢4
ko] thi xpol7}t AR sucrose, dulcitol, raffinose 5 352
Z FEAY A 58-60% Fxo| T S eI
Simmon's citrate agar ¥jA] Aol A @ BALULE citrateF ©|
23X FES ¥, Voges-Proskauer (VP) Al 24, adontol,
inositol, cellobiose 37) B8 A #F7} TEAIFIA] FHH K
preumonige’= MacConkey HIH|A|o|A Fgo] A4 TR}
Fd sAdez e gHe A4S He wizeld convex
He g, SEAlo] YIQITh VP AR %A, citrateS 0] 831
Lysine dearboxylase A1%8-2 443(96.2%)010 A|EE dlF29
Fe A FF7F LEAH M dulcitol RS HEAZ)A] T
=3

0|& C|A3 &MAIE 2 ESBL MM 7Fo| &ol

o]% Tz AkAIR (double disk synergy test) A3}, HH F
ake] AE ticarcillin/ clavulanate (TIM)P T)2= 7FZ0] 25 mm
ol "ol Ae]ollA] ceftazidime (CAZ), cefiriaxone (CRO) &
cefotaxime (CTX)® ™3+ A5 (synergy) B} 742314 Uehd
41 TF(E. coli 1205, K. pneumoniae 2905y} AF AT
F2 A = {cHTable 2).

olF Yz BN Y 43 MY 417FE BT T2 3o
olEo] tigh ESBL AR A= thsd 24T PlasmidE
FZ3te] TEME SHVE 2 CMY-1oll ti3t o] primerZ PCR
& A7|9EE AN A E colic 60F7F TEME S 1080
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bpol A WAES TS5, K preumoniaed| M= 757+ TEM
¥, 235 SHVEE 502 A4sldn. 4iFe TEMIT
SHVES ZFRoz st 2 @57 CMY-1& A43A
2ATH Table 2).

g dd Al

WARE AlEE 3l 39 EaTE AMEE AlPETES
5% ceftazidime 30 pg diskoll NCCLS71E o]3te] JANE &
A& H, sodium azide?} 100 pg/mie] H7FE Mueller-Hinton
Ao M Fge] HA) ZeHeh AHNEEFT E coli 153
ceftazidime 4 pg/ml°o] H7}E Mueller-Hinton % ¥ x]ollA =2t
A E3}H 1L sodium azide?} 100 pg/mio] A7 wiAjol M= 4
7ol 7 o] Fojxl}.

Aol tE 859 FAl 749 A= Table 33 29k
ok gl B A daFE H4 25REE 739 Aol ke
Tk WS Yellloh F5EE B oga) Zdt) 127
9 E coli & 6757t 359 Al vk S vl
R3, 3pFE 759 A A e JeAT K
preumoniae= THFA] Wl/d2] o] o] Yt} 359 Al
W3s Jeid @7 REFE 7P B 4% Aol 7
o5, 5539 659 A 2tz saar W3S el
ZAE Al F ampicillined] e} A @57F WAE YERARL
11, amikacin® 2] #7} 2HA3ES VERAACH

Table 3. Drug resistance pattern of the isolates

Species A?;Zﬁiﬁfal Strain no.

ApCiK H1,H2,H3,H4,H5,H12
ApCfKNaTe H8

ESC}Z’;;.”}”'“ ApCfGmKNaTe ~ H9,HI0
ApCfGmKNaTe H6,H7
AnApCfGmKNaTe HI1
ApCf H39
ApCfGm H16,H17,H18,H19,H27,H40
ApCCf, H37
ApCfGm,K H21,H22,H23,H29,H30
ApCCfK H28

s s o
ApCfGmTe H41
ApCCfGmK H13,H14,H15H26
ApCfGmNaTe H20
ApCCfGmKTe, H35,H36,H37,H38

AnApCCfGmK H36
Abbrevations: An (amikacin 10 pg); Ap (ampicillin 10 pg); C (chlo-
rampehenicol 30 pg); Cf (cephalothin 30 pg); Gm (gentamicin 10 pg);
K (kanamycin 30 ug); Na (nalidixic acid 30 ng); Te (tetracycline
30 pg)

Kor. J Microbiol

X El(conjugation)dl| 2/ 5 LHAIH BN AIH

ESBL A4 #5¢] A 34t Al g5 dAo] plasmid =i
el 2z AYE BR1517] /431 ceftazidime?} sodium azide
7} A A7} Mueller-Hinton BR[|l A vk AjgS 4383}
A3 E coli 6059}, K. prneumoniae 12057} E. coli J53°1A|
ZH A} (transconjugantys FJ3IHTE o) E0l tigh A&st HALS
AA S o) Eo] BE 9 AY FF2 E colid S BA39T

APA AFAZHEY plasmidS 523} PCRE FE3 v
A719%5S 3l 0|52 ESBL #3832 ZAK A= o33 2
R}t E colis F(doner) BAFE 3l AoAX edF=
ESBL TEM3 AZAYAHE =7]<] 1080 bpollA] T bandE 3
A8 KFig. 1). 22 K. preumoniae®) 734 9057+ TEM3
<, 67F7} SHVE (780 bp)2] bandE ©=02 A3} o]
2 3TFC21, C22, C29%= TEM 3} SHV o] HAES &
Aol TR thFig. 2, Fig. 3). 135FMH 145 E coli 1533 A
go] o] Foix) ] YTt

TEM &9 AgA=o4 ESBL ZH A (crude enzyme)E 55
3}o] polyacrylamide geVdollA SHHE A AT} E coli A
e 6dF T 4dF7F GAT SHAED 60 # THEI 2
T(C3, ClY}F 5338 48 LUK Fig. 4). K preumoniae
£ agarose geldolA BAFES AT 1575 F 11Tl st

M C2 C3 C4 C5 C11

C12 PUDIB M

Fig. 1. Plasmid on agarose gel electrophoresis. Lanes: M; plasmid
size standards. C2 to C12 E. coli J53 sodium azide"E. coli trans-
conjugants. PUD18: SHV-3.

1.5KbE

1.0
0.8
0.5

Fig. 2. TEM type of plasmid on agarose gel electrophoresis. Lanes:
M, plasmid size standards, C13 to C41 E. coli J53 sodium azide"K.
preumoniae transconjugants, PUD18: SHV-3.

M C21 C22 C24 C25 C29 C34 PUD16

plasmid size standards, C21 to C34 E. coli J53 sodium azide/K.
pneumoniae transconjugants, PUD16: TEM-4
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pl cz2 C3 c4 C5 Ccil1 12

Fig. 4. IEF of B-lactamases on polyacrylamide gel with nitrocefin and
detection of ESBL producing E. coli transconjuganis. Lane M,
Standard protein markers staining by Coomasie Blue.

pl Ci13 c19 Cc23 €30 C41

95

52 ¢

Fig. 5. TEM type of B-lactamases on polyacrylamide gel with
nitrocefin and detection of ESBL producing K. pneumoniae
transconjugants. Lane M, Standard protein markers staining by
Coomasie Blue.

o BHA AFE AAZ A3} 2FF(C13, C197F pl 6.0 FZ
oA TY AMHES, 3TF(C23, €30, C41)7} pl 6.0 pl 54
R 270 AGE-S BAsHATHFIg. 5).

K. preumoniaed A 218 SHVE AYA 605 5 5TF=
pl 83014 ©dE SHHE FAFAA 1FF(C29)= FAA
< P34 Z35ATHFig. 6).

SA 7 elution kits AFE3l] A PCR AHE AIRICE
E coliolX QoA AR} TEME 175(C12)%F K. preumoniae
HAIAE SHHLS 7(pl 6.0) BAZ 1F5(C13), SAHS VN
Al 54, pl 6.0)8 135, K. pneumoniae LA SHVE 1
TFCIHS AEsld {12 248 3 23 E coli®t K
preumoniae HTAFES] TEME L 25 ©U3t TEM-528 0.8
NCBI 52H 3 AF0271998} 3] YR A, K. preumoniae
A A Beld sSHVE 9] D43 ]) SHV-12E NCBI 55

pl C21 Cx» €2 CX C29 C34

Fig. 6. SHV type of P-lactamases on polyacrylamide gel with
nitrocefic and detection of ESBL producing K. pneumoniae trans-
conjugants. Lane M. Standard protein markers staining by Coomasie
Blue.

W3 AY008838%} gHAE] AR =T

i

3

BAARE BAFshs oY AsREdA EE AWAT K
preumoniae$} E. colie 7+e] el AMAskeE diEAA 4
ANTEY B ol olE F Y= A AT A, A
ol% V)3t g g Fad X5 AL = Al
ok, ZAME 7i9) 3 F FAR Y BAS s2E ) &
apdol A ESBL AATFEC] od ARE F3lo A /i
HIEAE A & 5 QAT ov] o]EL A FHY &
A WAL 53 At 53] ampicilline A1EE &
757 WS 7HA I AT

1983 plasmid mi7Hol 2184 ESBL BATF7t A& Sl
A B9 o|%20), K. preumoniaes} E. colic- t\EZQ] ESBL
ARTFE AA =xolA B2 Rusn glom, SR &
48R e 27l B2 AHeS FI AUTkUe, 17, 21, 25,
29). FAME 1990dtH ©]F ] A Ho] thshidat FE
9] A7) PUIAENAE ESBL AA E coli7} Bo] Bid
u}l 9lem, o5 §3% TEM, SHVE 5 ¢ theksici(,
2, 5). ESBL #3847 tlf-io] Hedodx st A7
2ZRE Bd FFEAAAN 7198 Rele =FEo|AY
L2 o Tt e 2e A BelE #EERE
A" e AdAe s Arhd, 9, 31, 32).

744 ESBL FH7F Bo) HaA x, = A& A
27 A" Ao|A|¢ y|EAoZE TEM-13% TEM-2 E&
SHV-19A4 §2271 17 e o8 7le] Edrelr) vEod
o2 AR F2I} vl ATt AlglA A8
a A He ddolth(17, 25, 27).

E AFolA E coli®t K preumoniae2 € E-21¥ TEM-52
o 2 o] 1997\ K. preumoniae plasmid pKK50-2Z5-E
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2|3l GenBank nucleotide database S=H3 AF027199%
TEHIOU FAEHL o} BR R & Ae|o]t). Poyrat
B2 19989 K prneumoniceZFE] ©o]E AEF F39 ESBL
TEM-522 ™™W3}l3 GenBank nucleotide database SE2WE
Y136128 5E30 25 286709 oluiAlozm TAHE Ao
2 HustHTH28). TEM-5282 Klebsiellao| X F2 A= A5k
AR Salmonella 5, Shigella 4 HTAA= Ee]5o] GenBank
nucleotide databasell S=E o] (15, 28). AESH F8 E3
< FAA @D 6.00l1, TEM-183} v52319S Wl Ambler 5(6)
9] ojH|xAt BERFH o} 3329 olw]:=4k104Glu—Lys,
182Met—Thr, 238Gly—Ser)°] X|gHd o2, ofu] I Fxjo]
A FHEoZ HEUH24). B AFoA dojd Adpe A%
ke 3F F7IME # olE B E 4 B Aol e 9
3] YA =t

SHV-12E 19973 Klebsiella®| X Ee]H Q3L Ambler (6) -5
Hell w2} 7]&o] =+ SHV-1 35Leu—Gln, 238Gly—Ser,
240Glu—>LysZ A8 Aoth23). £ A7 2o} thRsle] &
71X 2 olual M E4L GenBank nucleotide database®
SEE AY008838°|UT}. ©] #F IA] 2 5] 20029 2¥ K
preumoniae plasmid PK7746004 £2]3ld NCBIY| 553t Ao
2 286719 on|:=Ato 2 o]FojFTh HalH oz o] FL SHV-
52a% EFEHY ACE pl 822 GenBankdll SEH ©0]59] o}
12t Aoy @71 E-L SHV-59F A2 oy s &%
Ho}, SHV-5E 1990 K preumoniaecl| X £2)5o] Ha=gD,
SHV-13-= 35H0A FYUatar 2387 24014 SHV-129} 2]
Xggo 2 A SHV-59F SHV-12E 358 17]9] ofm|ealgh

£ Aolth®).

722 ESBL BBTTEL Aol 7l wet Yehe
Fdol oA FE3S Hol AUe AFe] Bol dATkT, 8) 53
SHV-5& Aol el Ao S dod|e Jddes mj¢ &
23 dolek7).

Y =4S #53= F2 sk Feo) AFEiE
ESBL A3#F9] 4171 814 AL B A7} Aolt}. 23t
d7ARE ARG &5 Jte] 24Xy o 5, 8
At QA7HAEE olQ)e] FH AEFH o 2RE dojAle 744
EE5H ESBL AATTE 283l o]59 F3& An
Atk FAA G =53 A Eed e B Q7o dojd
AFRES v B, ©589 1 Fi $3o =Ry 2w
ESBL 32 TEM-529} SHV-122 3pHoA] Eajd B a7
23, 28y 25804 dojd 8L SHV-129] A 7F
o] Fulo] Kiebsielloo| ATt B-RH YT E. colivlXe EE]E =]
At} TEM-529| B9 Klebsiella®t E. coli FZor BT
= ATH3).

ojzl A7 ARZE B o), 2AA YoM ESBL AAFFI}
Beolv 44 7HEER T UA &1, A3 4
B T d2] ZEE 53] AR Max7) HFslE o 2]
I S-S Sk st wEkA] Alzle] A S g
A ESBL 79 wdse 7% Alolg WAde] vlg 55 A

Kor. J Microbiol

&xoz zAoF E Aoz Az

rek

s

101734, 4T, )%=, &4, BLE. 1994, Extended
broad-spectrum B-lactamase AY/3 Escherichia coli®t Klebsiella
preumoniae. X8 26, 341-348.

2. o], Anuv, AR, A3l 2000, YA AR A
2219 Escherichia coli®] extended-spectrum p-lactamase
3. Y3825 A 20, 400-409.

3. o] FT. 2006. FAF =& A FE BFEY g 2
& 23| A4 (extended-spectrum B-lactamase, ESBL) 4443
AT FEEF. =W EF]A] 42, 125-130.

4. o] ET. 2001. FeHe] A2 FoNA B2]D extended-
spectrum B-lactamase (ESBL) Klebsiella®} Enterobacter®)
#3. W EE]A 37, 277-283.

5. 384, °139, LARERA, omfo] wlzaAL
1997. Q7 AA A E2]E extended-spectrum B-lactam
A B3 Klebsiella preumoniae®: Escherichia coli®
Q. 2FQ 29, 477-485.

6. Ambuler, R.P., A FW. Coulson, N.M. Frere, J.M. Ghuysen, B.
Joris, M. Forsman, R.C. Lebversque, G Tiraby, and S.G. Waley.
1991. A standard numbering scheme for class A B-lactamases.
Biochem. J. 276, 269-272.

7. Bagattini, M., V. Crivaro, A.D. Popolo, F. Gentile, A. Scarcella, M.
Triassi, P. Villari, and R. Zarilli. 2006. Molecular epidemiology of
extended-spectrum (beta)-lactamase producing Klebsiella prneu-
monia in a neonatal intensive care unit. J. Antimicrobe. Chemother.
57, 979-982.

8. Billot-Klein, D., L. Gutmann, and E. Collatz. 1990. Nucleotide
sequence of the SHV-5 B-lactamase gene of a Klebsiella pneumo-
niae plasmid. Antimicrob. Agents Chemother. 34, 2439-2441,

9. Brinas, L., M. Zarazaga, Y. Saenz, F. Ruiz-Larrea, and C. Torres.
2002. B- lactamases in ampicillin-resistant Escherichia coli iso-
lates from foods, humans, and healthy animals. Antimicrob.
Agents Chemother. 46, 3156-3163.

10. Bush, K. 1989. Characterization of B-lactamases. Antimicrob. Agents
Chemother. 33, 259-263.

11. Bush, K., GA. Jacoby, and A.A. Medeiros. 1995 A functional clas-
sification scheme for B-lactamases and its correlation with molec-
ular structure. Antimicrob. Agents Chemother. 39, 1211-1233.

12. Bush, K. and G Jacoby. 1997 Nomenclature of TEM B-lacta-
mases. J. Antimicrob. Chemother. 39, 1-3. )

13. Ewing, W.H. 1986. Identification of Enterobacteriaceae. Elsevier,
N.Y, USA.

14. Goussard, S. and P. Courvalin. 1999. Update sequence information
for TEM B-lactamase gene. Antimicrob. Agents Chemother. 43,
367-370.

15. Jeong, Y.S., J.C. Lee, H.Y. Kang, H.S. Yu, E.Y. Lee, C.H. Choi,
S.H. Tae, Y.C. Lee, D.T. Cho, and S.Y. Sul. 2003. Epidemiology of
nalidixic acid resistance and TEM-1- and TEM-52-mediated
ampicillin resistance of Shigella sonnei isolated obtained in Korea
between 1980 and 2000. Antimicrob. Agents Chemother. 47,3719-
3723.

16. Jacoby, GA. and P. Han. 1996. Detection of extended-spectrum f-
lactamases in clinical isolates of Klebsiella pneumoniae and
Escherichia coli. J. Clin. Microbiol. 34, 908-911.

17. Jacoby, GA. and I. Carreras. 1990. Activities of B-lactam antibiot-
ics against Escherichia coli strains producing extended-spectrum



Vol. 43, No. 2

18.

19.

20.

21.

22.

23.

24.

25.

26.

B-lactamases. Antimicrob. Agents Chemother. 34, 858-862.
Karen, B. and J. George. 1997. Nomenclature of TEM f, lacta-
mase. Antimicrob. Agents Chemother. 39, 1-3.

Matthew, M., R.-W. Hedges, and J.T. Smith. 1979. Types of B-lac-
tamase determined by plasmid in Gram-negative bacteria. J. Bac-
teriol. 138, 657-662.

Meideiros, A.A. 1997. Evolution and dissemination of f-lacta-
mases accelerated by generation of B-lactam antibiotics. Clin.
Infect. Dis. 245, 19-45.

Miranda, G, N. Castro, and B. Leanos. 2004. Clonal and horizon-
tal dissemination of Klebsiella prneumoniae expressing SHV-5
extended-spectum P-lactamase in a Mexican pediatric hospital. J.
Clin. Microbial. 42, 30-35.

National Committee for Clinical Laboratory Standards. 1998.
Methods for dilution antimicrobial susceptibility tests for bacteria
that grow aerobically. 4th ed. Pennsylvania: NCCLS: M7-A4.
Nueesch-Inderbinen, M.T., F.H. Kayser, and H. Haechlier. 1997.
Survey and molecular genetics of SHV B-lactamases in Entero-
bacteriaceae in Switzerland: two novel enzymes, SHV-11 and
SHV-12. Antimicrob. Agents Chemother. 41, 943-949.

Pai, H.J., S. Lyu, J.H. Lee, JM. Kim, Y.M. Kwon, J.W. Kim, and
K.W. Choe. 1999. Survey of extended-spectrum [3-lactamases in
clinical isolates of Escherichia coli and Klesbsiella pneumoniae :
prevalence of TEM-52 in Korea. J. Clin. Microbiol. 37, 1758-
1763.

Philippon, A., R. Labia, and G Jacobi. 1989. Extended-spectrum
B-lactamases (minireview). Antimicrob. Agents Chemother. 33,
1131-1136.

Pitout, J.D.D., K.S. Thomoson, N.D. Hanson, A.F. Ehrhardt, P.
Cudron, and C. Sanders. 1998. Plasmid-mediated resistance to
extended-spectrum cephalosporins among Enterobacter aeru-

Bt SN BElE E coli$t K preumoniae®] HHS WEl gt Balat {3 2R

27.

28.

29.

30.

31.

32.

123

genes strains. Antimicrob. Agents Chemother. 42, 596-600.
Poirel, L., T. Naas, M. Guibert, E.B. Chaibi, R. Labia, and P. Nor-
dmann. 1999. Molecular and Biochemical characterization of
VEB-1 anovel class a extended spectrum f-lactamase encoded by
an Escherichia coli integron gene. Antimorob. Agents Chemother.
43, 573-581.

Poyart, C., P. Mugnier, G. Quesum, P. Berche, and P. Trieu-Cout.
1998. A novel extended-spectrum TEM-type B-lactamase (TEM-
52) associated with decreased susceptibility to moxalactam in
Klebsiella pneumoniae. Antimicrob. Agents Chemother. 42, 108-
113.

Rasheed, J.K., C. Jay, B. Metchock, F. Berkowitz, L. Wiegel, J.
Crellin, C. Steward, B. Hill, A.A. Meideiros and F.C. Tenover.
1997. Evoution of extended spectrum B-lactam resistance (SHV-8)
in a strain of Escherichia coli during multiple episodes of bacter-
emia. Antimicrob. Agents Chemother. 41, 647-653.

Sambrook, J., F.E. Fritsch, and T. Manilatis. 1989. Molecular clon-
ing laboratory manual. Cold Spring Harbor Laboratory Press. 1.
1.25-1.28.

Teshager, T., L. Dominguez, and M.A. Moreno. 2000. Isolaton of
an SHV-12 B-lactamase producing Escherichia coli strain from a
dog with recurrent urinary tract infections. Antimicrob. Agents
Chemother. 44, 3483-3484.

Winokur, PL., A. Brueggemann, D.L. Desalvo, L. Hoffmann,
M.D. A.EEXK. Uhlenhopp, M.A. Pfaller, and GV. Doern. 2000.
Animal and human multidrug-resistant, cephalosporin-resistant
Salmonella isolates expressing a plasmid-mediated CMY-2 AmpC
B-lactamase. Antimicrob. Agents Chemother. 44, 2777-2783.

(Received March 6, 2007/Accepted June 4, 2007)

ABSTRACT : Typing of Extended-Spectrum p-Lactamases of Escherichia coli and Klebsiella pneu-
moniae Isolated from Rivers in Busan, Korea
Hun-Ku Lee*, Hye-Jin Kim, and Gun-Do Kim (Department of Microbiology, Pukyong

National Univ., Busan, Korea)

The purpose of this study was typing the plasmid mediated extended spectrum f3-lactamases produced by enteric
bacteria isolated from rivers in Pusan. Six strains of Eschericha coli and fifteen strains of Klebsiella pneumoniae
transferred their plasmid mediated extended spectrum [3-lactamase genes to the recipient strain Eschericha coli
J53 Azid®. The plasmid mediated extended spectrum B-lactamase genes were sequenced directly after PCR and
the types were determined by the BCM Search Launcher and GenBank nucleotid database. Determined types of
the plasmid mediated extended spectrum B-lactamases were TEM-52 and SHV-12. TEM-52 was isolated from
both Escherichia coli and Klebsiella pneumoniae. However SHV-12 was isolated from Klebsiella pneumoniae
only. The results indicated that the plasmid mediated extended spectrum p-lactamase producing bacteria spreded

over the area of clinical to the nature in Korea.



