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The study performed to identify the type of ESBL against strains which are producing extended-
spectrum f-lactamases and isolated from sewage in Suyeong sewage disposal plant, Busan Environ-
mental Corporation. By the standard activated sludge method, Suyeong sewage disposal plant purify
living and lavatory sewage gathering from the northeast Busan and the facility purify total 550,000
tons of living sewage disposal a day. 14 strains were isolated by double disk synergy test and the third
generation cepha-antibiotics test. Indole, methyl-red, Voges-Proskauer, Simmon’s citrate, decarboxylase-
dihydrolase and sugar-fermentation tests identified as Klebsiella pneumoniae (n=4) and Escherichia coli
(n=10). Plasmid-mediated transmission test against isolated 14 strains proved 11 strains transmitted
resistance to recipient E. coli J53 (sodium azide®, ceftazidime®). 9 strains of conjugant were expressed
ESBL genes transferred from parental strain but 2 conjugants did not expressed. The type of ESBL
from each strain was determined by isoelectric focusing points, DNA and amino acids sequencing. The
results indicated that the types of ESBL transmitted to recipient E. coli J53 were TEM-1, the parental
TEM type and SHV-12 type.
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SHV B-lactamase T4 1-47]2] ofu|icit X]3lo] dojt
Hol|go A FF FRAFe] HEAH](point mutation)”7} L
ot Ao]ti(6). Bush-Jacoby-Medeiros (5, 6)9] 7153<!
Aol FHE & BFl w=2A 7187 AA| Q] el wh) -
lactamase= A 47]9] 722 Utk A 1752 cephalosporin
AAE T3t AFAEH7|= AT plasmidZ w7) == TEM S Halisl= 42 clavulanic acidollE A7} Gojupx] gko

& SHVEY] B-lactamase”} 0] o]FAx| &3] TEM
o] F57} Ho] gA Y& Algoez AGHCKS, 10). o9+
-2 plasmid "i7H4 ESBL-S 19831 =] 31 Hol|A &
ZEJIO, 17), oIF A AAHOR F&3HA Fibelo] A=
o B2 ofEleS a1 UTh17, 21).

°]&2 37 Bush® DNA Ex4% 21019} Ambuler®] p-
lactamase T4 o4t HEE VESE FRAH. 9
W02 Bush #77F 98] AREH 1AL l=dl TEMOlu
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w, A 272 B-lactamase A3|Al 2JsiA] A7} Z Loyt
™ A 372 methallo-B-lactamase 241 EDTA £} p-chloromercuri-
benzoate S A9t ¢HF BEE B-lactamaseol] dte] A 3|
2] ow A 47 clavulanic acidol] A3JE A &+= penicillin
T EALES EITKE, 9, 16).

Aol Mol AHA g RISl #2853 9= ESBL
AAHES Z AT} (Enterobacteriaceae) Tt %= Klebsiella
&3} Escherichia <5 Alito] tIE-20)X%t Salmonella, Entero-
bacter 5 A FTFY FUNATTAMZ gl Eel=Ha
Rom ol5e gk Al WA7IRREo] BreiA ATk2l).



SEuyele] 49, 1990t R E plasmid #i7)4d ESBL A4
71 3k o 7HEEERE 2= 3 ESBL #3
T oheksithil, 13, 21). 183 =& o\ Aeskr Ak
5 o8 AR 2REHE BEEa glo] o]v] ESBL A4
TFE AAA2 3kd Ao w WA= K14, 15).

E AFelMe TR FLst A9 AgelE A
ke AN ALl 49 ESBL ANTTE
23k ESBL F3S metslr] flste] o]Fojxch A o
T3 vie} Zo] ESBL AdTT+ AEFHY oy $Fe=
By EEI Q7] wiEel] Az A wig- DA A}
AE ETY HYAES AFAYGe R Attt AL &)
o} AR 24w Yl 3714 FAEEH dd 3§74
9l st 248 B3l s FTAEFLE FYE AA
A oz HE 5% ESBL 734 Ag0TE 7P g4
SHAl &1 4 e . ol#E o] = R4
AT 22" 10719 sETHEF 29 shil
FAAAEEFFEGA BT o= 25 AADE FAEE A
A2 AASIATE TG A At FEFT A B T
A7t AATF, ST A9 AT, ST, T
B 5 BAAAe SER AL AT ot
A= 1A} 294 27 AIEE WA QT

Mz X Yy

2L

2009'd 8¢ b FEEESEA AL Al 142 (1
|, FFHE a3 Al 232 A, EFHE b)o] 7 8t
5 Z17he] EE 500 ml ZERE A5l wol Agds
2Rl TE AGHolA 0.1 mlS FH3te] Znkz A 349
TAIR] ceftazidime (Young-Jin Pharm., Korea) 1 pl/ml& 3
71e AUjAlet Aelu A9l MacConkey agar (Difco laborato-
ries, USA)oll 1127 =ste] 37°CollA 17417 wjeFste]
S A} o= THA| ceftazidime 1 pl/mle] 371E Mac-
Conkey agar’d°ll ZHEste] YEAFTE A2 g th3 brain
heart infusion (BHIA, Difco laboratory) HIH|R|olA] £=5=
E25I99tk ©]% Kligler iron agar (KIA), indole, methyl-red,
Simmon’s citrate, lysine arginine ornithine decarboxylase
dihydrolase A3} 10 F¢] T Tas AAL 5 o2 ABs}st
AE AAste] F FEbA HE ST HiAAEE
Difco manual (Difco Laboratories)2 wWskil 9 54L&

Ewing (7)< w3tk

X

SHEMAIRE

o]% t]2== XA (double disk synergy test)= McFarland
No. 0.5 F=°] 2t AlMg 4719 o F-Fas dve A
Hog HM ug] vk 3 mm F742] Mueller-Hinton (MHA,
Difco Laboratory, USA) H3Hjxo] w274 = 31} 3
o] FJl ticarcillin/clavulanate (75/10 pg) diskE &1 ©]
t2g 2o zRE ZFzZ} 25 mm Ho|A 3o cefotaxime

Sab 9 SHpH el £ele ESBL £ 39

(30 pg), ceftazidime (30 pg) ¥ ceftriaxone (30 pg) U2=IE
L#Eo} 37°Coll A 18A17F w3t & ticarcillin/ clavulanate
o} i A Aol FHd) 4 F-7-5 gjlste dsad
= W83, 14). AH8E il EF BBL (Becton
Dickinson, Microbiology System, USA) #|3%<] tj2=3th

v AlgAlE A 24543 AAR= amikacin (30 pg), chlo-
ramphenicol (30 pg), erythromycin (15 pg), gentamicin (10 pg),
imipenem (10 pg), kanamycin (30 pg), nalidixic acid (30 pg)
9} tetracycline (30 pg) T 8% YA oFT~a kA
oA 9} o] MHA HajAl] T8 Egstal 158 &
ZAZ o A Al HA3E S8l 37°CollA] 17413
Wl 5 BBL Abe] BHE71Eo] uhsiek

A 34 Ao HAGA T AP Al 3HY AloAE
AR ceftazidime (Young-Jin Pharm, Korea), ceftriaxone
(Young-Jin Pharm), cefotaxime (Young-Jin Pharm), cefuroxime
(SK Chemical, Korea), amoxicillin (Sigma, Sigma-Aldrich,
Korea)Z} A| 1At M3AQD cephalothin (Sigma, Sigma-
Aldrich)#} penicillinA|€%] ampicillin (Sigma, Sigma-Aldrich)
2 sodium azide (Shinyo Pure Chemicals Co., Japan)$ith.
Amoxicillin® 1 M9 NH,OH £ 591 o3 THFZ 3
At YA Al SRl St A sEE
Mueller-Hinton H3H)A] 1 ml & 1/8%F 256 pgol I==
1:1 W A& AT A B ARVISeE AEE o
F+= E. coli ATCC 2592290931 I=7])5E National Committee
for Clinical Laboratory Standards (NCCLS) (18)Z ws)th

SxXZ(Isoelectric focusing, IEF)

S 4L $I3F crude B-lactamase =2 T2 BHI &
AWiA] 30 mlol] HF3t 37°CollA 24A17 & HjFst &

5,000xgol A 10823t AaEeste] JAE Ad-g &of 32 =5
< 1 mlo] AEH AlAE o]5 %23t Ik 7](Ultrasonic
homogenizer 4710. Cole-Palmer Instrument Co., USA)E 30
27t 63) B8t 14 YAEE]7)(Hanil, Korea) 14,000 rpm
2 380 dAREst AEAS AZ-E eppendorf tube= &
7] -20°Cel RASIATH14, 15).

el ol pipettes ©]-83l] S/HT 2 S Holxg
31 gel support filme] A5 FES fEjotel] 71327}t A71A]
RE=E Sl FZAATE Polyacrylaimde gelS A|323}od(14)
HAGH(3-4 ml)S 25351, T gel 9ol gel support film
o] e Bis 7137 VA R FshaA FEAT
330 cm HojXl A5 offellA 1417 FIAIFTE Fitol
B & 72 geldt $1o) sample templateE F31 2 plE
loding 3t § 587t Aol A W3 ths sample template S
A ASFA T Isoelectrofocusing Chamber (Mine IEF Cell 111.,
Bio-Rad Co., USA)S| EAHFdl| SHTZ A33] Fa¢ 4

E fAAIIL 2] gelF2] gelo] SAAZo| PS5l
100 Vel 304, 200 Vol 30+, 450 VellA] 6043t 7]19%
Al ZATH14).

71950 B 2] gel o ZHE gel support filmS &
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2]8}4] phosphate buffer (pH 7.0)°ll =<1 nitrocefin (500 pl/ml,
Glaxo, USA)E 12 ml EZ gel T o)l ¥ &= F HA0
band”} YEPA Wattman No. 2 2R 5 gel $o] Hol 2+
AX)713L IEF marker 3-10 (Serva ligid mix, Germany)E 57
F(isoelectric focusing point, IEF)S =581 0K13). Marker
o s} 242 Sambrook (24)F wWHEtTE

Plasmid £2] & Polymer Chain Reaction (PCR)E 0|2
¢t ESBL RTXIQ| ¥ ER

ZAReA e} Zol(14, 15) BHIONA wigHE #5 1 mlS
3,0007g® AAEE st P& FHE AdS 22 o] A
AR AR F-7A1A 33] AFHEA o] plasmid] #2
kit%] Plasmid Minipreps DNA Purification kit (Injae Science
Co., Korea)S ARE3te] £2)319ith ESBL W2 ¥ &kl
S $5te] A8 primer= 2tz TEM-133} SHV-18 2
CMY-139] HEZH H7IMES o83l Cosmogenetech
(Korea)ollA] &34

TEM 3 primer<=
Forward: 5-ATA AAA TTC TTG AAG ACG AAA-3'
Reverse: 5'-GAC AGT TAC CAA TGC TTA ATC-3'

SHV¥ primer=
Foward: 5'-TGG TTAT TGC GTT ATA TTC GCC-3'
Reverse: 5'-GGT TAG CGT TGC CAG TGC T-3'

CMY-138 primere=
Foward: 5-ATG CAA CAA CGA CAA TCC ATC-3'
Reverse: 5-GTT GGG GTA GTT GCG ATT GG-3'

PCR-2 pre-mix (Biosesang, Korea)oll 33 primer (10
pmol)E Z}Z} 1 pl, templateS 1 ul & Y31 S/HF 7 WE ¥
o A <ol 20 wle] =A 3Ack

TEME 318 $J3F PCR F712 denaturationS 94°Coll A
30%, annealing 50°COllA] 903, extension> 72°CollA 60
%2 39 30 cycles WHE3Ia, SHVE RIS $JeiA=
denaturation® 96°Coll4] 30X, annealing> 50°CollA 15%,
extension 72°ColA 120%=Z3}e] 24 cycled HWHESIITH
CMY 82| #21& ¢34 denaturation 94°C 30%, annealing
60°C 603, extention 72°C 90%Z 30 cycle =3Itk PCR
7171 GeneAmp PCR system 2400 (Perkin Elmer Cetus,
Norwalk, USA)S A3t dojd PCR AAIES DNA
AAA|Q1 DMF gel stain (Komabio-Technology, Korea) -8}
S /1002 35t 3 ul H7ISkl 1.0% agarose geloll
loading TBE buffer <514 50 V& 3083t #7953k )
g 39 band7} APEEAE UV FF5 ofefollA st
ATK13, 14).

IXPHEAI&(Transconjugation)0f] 2|t LA FEt
ESBL AjAJo] &0lH H+5 ALdHdF=E 3kl sodium azide

WAL E. coli 153 dFE5 IA[EHTE 3t wAHEA
S AABIATHI3, 14). BHICIA vl tig= 52]7] FHke]
1 0.1 mlF} HHLSTF 1 mlS A2 BHIO| 10 mid]
3 UL 37°CollM WEFAFIA Far 18417 vkt
HjFlS 0.1 ml FH3} ceftazidime (16 pg/ml)+sodium
azide (100 pg/ml)7} 71 MacConkey agardl 127 =2
SkaL 37°Coll A 18AIRE viFste] et A 75 ARSI
3L AL HALE AAlste] SldE w11 E. coli 1533 s}
8 Aol A ARE AERISALE o] o] dFE tigh
PCR, 7|9 5448 AP = plasmiddl] &J+ UlAdo] A&
955 1% tS gel extraction kit (Cosmogenotech,
Korea)Z AABlY 7|95o2 3d AHES R8sl
Cosmo-genetech (Korea)oll 2]F]sl] A7 |MES £k
A7 EEA7)7]= ABI 3730 XL (Applied Biosystems,
USA) = BigDye® Terminator v3.1 Cycle Sequencing kitE
o] &3l kite] A5 DNA AEH4] A(automatic DNA
sequencing protocol)E WEFA ©]FoJH Tk Cycle sequencing
o2 AVINEE S the GUIMEEREA whEel 3o
1A 28 FFEARE HAH dINTPE de- I Wyo=
AL BAZ B¢ & @dF FHRSY HDF (Hi-Di
Formamide)dl] ¢ 7]7]e]l g2ksle] 7] G&3trh(14).
G71E A% %, NCBI (http://www.ncbi.nlm.nih.gov)<}
BCM Search Launcher (http://searcherlaumcher.bcm.tmc.edu/)
£ ©]-8-3}¢] Multiple Sequence Alignment, Sequence Utility
N MAEES RISk T obrli=st AR fAlE 52
Hlwslal ESBL &S &Rttt ¥ ERed Ve
Bush®} Jacobyoll 9J3jA] 291 = lahey clinical study
(http://www.lahey.org/temtable.asp) S W3t} o|2} H3Ps}e]
HTAA 73 ZAHL oA ANEREAS wsith

flllo

O w2

Zdnt
ESBL 4 ZiMiZe| 22|15H
Ceftazidime (1 pg/ml)©] Z7}E MacConkey | A]o)A]
s B dFES AdYste] BHI H#uiA] &5 o
2 3L o] F °]5Ttl22F(Double disk synergy) 2HrHA]
Ax} =l EAA ticarcillin/clavulanic acid2} FHol =
A A A A Ateled] ITHdEYS U] FHUE 34
kil A7]%9% 22 TEMo|Y SHV ANES 3= 14d5
E HZAY ngFa AaslgckFigs. 1 and 3). oSl 3t
At Hate & T A3 GHAIES] E. coli (10T7)
9} K. pneumoniae (4T)E AStE I1H I 2 oxidase Al
3 23 2% 25 43S UJEMI A, catalase Al S
SR

E. coli®] A3IstA o3 thad 23tk KIA A 7
A slant 27 butt T2l A 2HS AA(A/A) AL, 04% T
o] H7FE nutrient REA| wjR|oA &54S UERATE
Indole ¥, methyl-red %3, Voges-Proskauer 2%, Simmon’s
citrate agar WA JoA] TBE BAYOZ citrateE ©]-83HA|

0, oo 02 !
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Fig. 1. TEM-type of parental strains. Each lane shown the TEM-type of ESBL products produced by PCR. M, Marker; a and b, Two different

collection sites.

53199tk Lysine decarboxylase A8 %4, arginine dihy-
drolase 3, ornithine decarboxylase gwvH-3-2 UERHITH
LR AFELS & TR wet st AARE o] B
aAF FEE Ghe Al 194 AIA 6T (a2l, a2e,
a35, a42, a43, ad44) Al 297 Ao|X 47F(b21, b31, b4l,
b46)7} Z2] = AT Table 1).

K. pneumoniae:= MacConkey HIH|R|A A FF7} T
ol Mgt HA, FHErL Byt s4deZ ek W
e "= w1232 convex FEIHTE KIA HiR] ZAojlA
slant 27 butt F-2olA AR AH(A/A)BIATE Indole &
d methyl-red 7, Voges-Proskauer %%, Simmon’s citrate
57, lysine decarboxylase %4, arginine dihydrolase <73,
ornithine decarboxylase &/3°1th A|@E thFEe] F& &
BAIFIL 04% o] 718 nutrient WA wR| oA 5
ol ATk Al 1A Al AT 455+al0, a24, ad5, ad7)7t
2% tHTable 1).

2@%0| PCR U SHA 23

PlasmidE FZ3l9 PCR AAFES &<1% 2 1,080 bp
FZoX TEME ] BAEE F4% OF< E. coli IATF(10
), K. pneumoniae°|X] 3734al0, a45, a47)tk. SHVE
o] AAJE(880 bp)S A T E. colidllA 177F(a43) N
31 K. pneumoniae®|X 4 (al0, a24, a45, ad7){ck ol
TFHE a24= SHV 9 Je|9x YA 4335F= TEM+
SHV&o|tHFigs. 1 and 3). CMY &< AAES FAEA
- te=

X4 Ade oo Btk E coli 1005 F 19T
(a43)E pl 5.4} pl 8.4 2FoX AYAES FA3IPTL 2 & 9
T pl S400A dd3t AYES FASAKFg. 5). K
pneumoniae 4T T 135 24T pl 84004 TU3 YA
B P45, YA 33FE pl 549 pl 8.4 232oA A

E-S F93IATHFig. 5).

Table 1. Boichemical properties of the strains isolated from Suyeong sewerage disposal plant

Strain No.

Test al0 a2l a24 a26  a35 a42 a43 ad4 ad5 ad7 b21 b31 b4l bdo
KIA A/A A/A A/A A/A A/A AJA A/A A/A A/A A/A A/A A/A A/A A/A
Indole production - + - + + + + + - - + + + +
Methyl-Red - + - + + + + + - - + + + +
Voges-Proskauer - - - - - - - - - + - - - R
Citrate, Simmons + - + - - - - - + + - - - R
Lysine, Moeller's + + + + + + - + + + + + + +
Arginine, Moeller's - + - - - + - - + - - - - -
Ornithine, Moeller's - + - + + + + + + - + + + +
Motility - + - - - + - + - - + - + -
Gas from glucose + + + + + + + + + + + + + +
Acid production from:
Glucose + + + + + + + + + + + + + +
Lactose + + + + + + + + + + + + + +
Sucrose + + + + + + - + + + + + + +
Mannitol + + + - + - + + + + + + + +
Dulcitol + + - + - + - - - - + + + +
Salicin + + + - - - - - + + + + - +
Adonitol + - - - - - - - - + - - - -
Inositol + - + - - + + + + + - - - -
Sorbitol + + + + + + + + + + + + + +
Arabinose + + + + + + + + + + + + + +
Raffinose + + + + + + - + + + + + + +
Rhamnose + + + + + + + + + + + + + +
. K pneu- E. K pneu- E. E. E. E. E. K pneu- K pneu- E. E. E E
Species . . . . . . . . . . . . . .
moniae  coli  moniae coli coli coli coli coli moniae moniae coli coli coli  coli
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cad44 ca45 ca47 cb21 cb31 cb4l cb46

Fig. 2. PCR products of transconjugant TEM-type. ¢ designated conjugant strain, transmitted by ESBL plasmid of parental strains.

SN 24 T

IXPHEA & (Transconjugation)0f] 2|t LA FIE ZIA}

[LLE [=]
o]tk 34|t cephalosporin Al 83} sodium azide & MIC A€ A7Z Eth&E(Table 2) ceftazidime (16 pg/ml)=}
Al tg A5 (minimal inhibitory concentration, sodium azide (100 pg/ml)7} 37Fgl MacConkey agar HJ=|o]

MIC) 73A} % H] cephalosporin A&l thek tx=3 7444
A18-E AAIRE A= ofell9} Zktk B] cephalosporin Al Gl
3t 2= 7eAA1E A3 E. coli= amikacin, chloram-
phenicol, imipenem 5 3F2] tA|| et A dF7} e
A5 JERJAL erythromycinollE A #5571 WAS el
ok ook WA 782 159 Aol WS e T 4
a3, a44, b21, b46), 35 WA 20(a2l, a26), 45 W4
17031, 5% 27535, ad2)0|QT 1TFFbal)E 339
Al W3S 159 Al WS YeRiIc
K. pneumoniae imipenem®| Z TF7} A4S UERAL
th 195 @47)7t 259 FtAlel WS, nalidixic acidol 5
TE W8S YEMIITE YA 31 559 Al Ui
= YA, 1E/Y Al 55 WS UERRAT
FTE WS veile Al g5l wet dE2A JER

L =z

— &5 o0o—

A AAPEFAEE AAGE A E coliolA 1715a26), K
pneumoniae®| X 275al0, a24) 5 3771 AEAE FAs)
A 319931, E. coliol X 9759} K. pneumoniae A 27}
AIAE 489t ZEA A plasmidE FZ3le] PCRE
Az Ags 8118k Ayk= Fig. 2, Fig. 49 2ok AHE
sl YA TEM S SHY 84 Wi
AAFA 2o RS d5= 20FT2A E. colidll A 1385(b21)
9} K. pneumoniaelX] 1754a47) 9tk HAAE AT o
F(ca2l, ca35, cad2, cad3, cadd, cad5, cb3l, cb4l, cb46)Z 8
7 FR7F 7F ESBL f3AE B AY Witk UeA|
I1TSHE. coli ca43)= FE7} 7} ESBL ¥ 719 #-3AA=E
SHEHTEM) R plasmid W7ol oJste] g WATHFigs. 1, 2,
3, and 4).

TKTable 2). Helx} p-lactamase STH
HIAE BT 1175 5 Aol F-5.9] 3 ESBLE W

Table 2. Antibiotics test and IEF of B-lactamase of parental strains

Strain MIC test Disk test

No. AM AmC CAZ CF CRO CTX oxM sa_ P® AN ¢ E GM IPM K NA Te
E. coli
a2l >256 >256 64 >256 >256 >256 >256 64 54 S S R N N S R R
a26 >256 >256 64 >256 >256 >256 >256 32 5.4 S S R S S S R R
a3s >256 >256 256 >256 >256 >256 >256 64 5.4 S S R R S R R R
a42 >256 >256 64 >256 >256 >256 >256 64 54 S S R R S R R R
a43 256 >256 64 >256 >256 >256 >256 64 54, 84 S S R S S S S S
a44 256 >256 64 >256 >256 >256 >256 64 5.4 S S R S S S S S
b21 >256 >256 32 >256 >256 >256 >256 64 54 S S R N N S S S
b31 >256 >256 256 >256 >256 >256 >256 64 5.4 S S R S S R R R
b41 >256 >256 256 >256 >256 >256 >256 64 5.4 S S R R S 1 R S
b46 >256 >256 64 >256 256  >256 >256 64 54 S S R S S S S S
ATCC
25922 4 16 1/4 16 1/4 1/4 4 - - - - - - - - - -
J53 1 >256  1/4 8 1/4 1/4 16 256 - - - - - - - - -
K. pneumoniae
all >256 >256 256 < >256 >256 >256 >256 64 54, 8.4 S R R R S 1 R R
a24 >256 >256 256 >256 >256 >256 >256 64 8.4 S R R R S 1 R R
a45 >256 >256 >256 >256 256 256  >256 32 54, 84 1 S R R S R R R
ad7 256  >256 >256 >256 256 256  >256 64 54, 84 S S R N N R 1 S

Abbreviations: AM, ampicillin; AmC, amoxicillin; CAZ, ceftazidime; CF, cephalothin; CRO, ceftriaxone; CTX, cefotaxime; CXM, cefuroxime SA, sodium
azide; AN, amikacin (30 pg); C, chloramphenicol (30 pg); E, erythromycin (15 pg); GM, gentamicin (10 pg); IPM, imipenem (10 pg); K, kanamycin (30
ng); NA, nalidixic acid (30 pg); Te, tetracycline (30 pg); R, resistant; I, intermediate; S, susceptible; -, not tested
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Fig. 3. SHV-type of parental strains.

AL O HE. coli 8T1F, K. pneumoniae 1750l gk 5
AL K. pneumoniae cad5 1759 pl 549} pl 8.4 Hol
A 2709 BARES SR UHA] A dF< pl 54 72
oflA Bt BHES THEUTKFig. 6).

ESBL QFiXle| H7|MY 2M

PCR AAEY 534 £427 HIAE 43 E colis
oAulisel HFA ourF EF TEME pl 54%3, K
pneumoniae= TEM+SHV&2] 545 71x7] W&ol E. coli
271a2l, ca2l, b4l, cb41)S} K. pneumoniae (a45, cad5) 1
55 Adsle] 3 ESBL 971M9e B39 11 2y,
TEM3 9] 79 o] BR &4 TEM-13 ¢H:3] dx=3
3 SHVES SHV-129} $h3] IX)= 9k

k=

Extended-spectrum B-lactamaseS A§Jsh= AUAlTL =
UlE wHEsta tiFE i JHEEERE Lozl AsolH
(20) 1 919 374 SolME AF HuHA| g1 JTHe,
26). 28U fEvete] A FAA o] =5y kg
5 &34 4)A o]n] plasmid "i714 ESBL AA4TE0] £
a3l o]59] ESBL F3¥% A upr} dtk4, 15).

FAA o) Sl AL FAEATT Ak 9,
R, =4 AS, e, AR, S 71 3 510
AL, B Ao AAANFAA R FIAAA At dF
A 1919} 29 A2 AlGs) =tk 19A=
2 597 dled 2Rl o FHu) X2 286,000 =2
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Fig 4. PCR product of transconjugant SHV-type.
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Fig. 6. IEF points of ESBL produced by transconjugants.
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