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Background : Extended-spectrum A -lactamases (ESBLs) are plasmid-mediated
enzymes that confer resistance to oxyimino- S8 -lactams such as cefotaxime, ceftazidime,
and atreonam, antibiotics that were designed to be effective against strains producing

known plasmid-determined [ -lactamases.

Methods : Fifty seven isolates of ESBL producing K. pneumoniae which were collected
from 3 hospitals in Korea were characterized. They either transferred ceftazidime resistance
or showed clavulanic acid enhancement of oxyimino—- S —lactam susceptibility. S -lactamase
production by clinical isolates and transconjugants were characterized by isoelectric
focusing and MIC values of oxyimino— /3 —lactam were determined by agar dilution method.

We performed PCR and RFLP for further characterization of TEM-type ESBLs.

Results : The results showed that SHV-type ESBLs, especially SHV-5 and SHV-2
predominated, but TEM-4 and plasmid-mediated AmpC A —lactamases (pI 8.0 and pl 8.4)
were present as well: SHV-5, 26, SHV-2, 12; TEM-4, 9; plasmid-mediated AmpC type
B -lactamase (pI 8.0), 4, plasmid-mediated AmpC type B -lactamase (pI 84), 1. Two
isolates produced both TEM-4 and SHV-5, which showed higher MICs of cefotaxime,
ceftazidime and aztreonam than those in the isolates producing TEM-4 or SHV-5. Three
isolates produced both plasmid-mediated AmpC type B -lactamases and other ESBLs,
each one of TEM-4, SHV-2 and SHV-5. All of the isolates showed high resistance to

cefoxitin, cefotaxime, ceftazidime and aztreonam.

Conclusion : With these results we conclude that SHV-type ESBLs outnumber and

plasmid-mediated AmpC type B -lactamases are present in high frequency in Korea..
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£ o]&3lth. #FE brain heart infusion broth
(GIBCO, Grand Island, NY, USA)el 1813+ ulij %k
g & gdS A AAFE Fo (doner) 1:40,
lﬁ‘éﬁfj 1:200.% A3t gddde 349

& MHA plate®] v 3 oJo] Fojwo] 3|AMdis
@%0}1 o]& 37CelA 18A1%F w3ttt A=k &
T5 9] MaujAo] HE3har 24-483A1%F M gFet &
A g B FAA WA s s,

sodium azide

,94,



4) E2tAOEL| &

Egtx~v= DNAS AME 93 Birnboim %
Doly W< ozt wAste] AAasity’. 3mle)
TSBel "Fste] 37CelA 2447 & wjgd F
WS 0.7ml 3kl 12,000rpm o2 283F YAt
o AE HAE Ak ol F 100« L9 RNAse’} X
StEl lysozyme® Y (2mg/mL lysozyme, 50mM
dextrose, 10mM EDTA, 25mM Tris, RNAse 1
mg/mL)°ll FFA17122 3083 WESAIZL & 200 «L
9] alkali SDS &9 (0.2 N NaOH, 1% SDS)& #
7vate] 5 Aol WA 150419 3 M
sodium acetate (pH 4.8)2 #H7}8ta 603 &
WA s $ 12,000rpmstoll Al 5E3F YAste] A2
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Fig. 1. Isoelectric focusing of B -lactamases. Preparation from the following

strains were focused: Sl1,

SHV-2(pMG  229) + TEM-3(pCFF04) +

TEM-2; S2, SHV-4(pUD21)+TEM-4(pUD-16); S3, SHV- 5(pAFF2);
Lane 4-12(10-18), Y10-18(clinical isolates).

(DNAsis program, Hitachi).
(1) Hpall A%: TEM-4, TEM-8 — 472, 242,
189, 110, 67
TEM-1, TEM-6, TEM-17
— 472, 242, 155, 110, 67, 34
A% :TEM-1, 4, 8, 17 — 1080
TEM-6: 387, 693
Ae: TEM-1, TEM-4, TEM-6,

(2) Bel 1

(3) Sau3Al

TEM-17 — 341, 319, 258,
46, 45, 36, 18, 17
TEM-8 — 359, 355, 258,
46, 45, 17
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Fig. 2. Digestion with Hpall of PCR products of
TEM-1(pBR322) and clinical isolates. Lane
1, molecular weight marker(A Hind TI);
Lane 2, TEM-1; Lane 3-8, clinical isolates.
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Syt A ®EHE ESBLS SHV-5, SHV-2,

,96,



Table 1. $-2uet 370 st QoA 229 ESBL 84 K. pneumoniae2l ESBL o}& o] ¥
ESBL °}3 pl % T4 wF
SHV-5 8.2 26
SHV-2 7.6 12
TEM-4 59 9
TEM-4 + SHV-5 5.9, 82 2
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SHV-2 + AmpC tupe 76, 8.0 1
SHV-5 + AmpC type 8.2, 8.0 1
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Table 2. ESBL o}& el u}2 cefoxitin, cefotaxine, ceftazidime % aztreonam® MICsy 44

MICs (¢ g/ml)

ESBL ©}3¥ ;

FOX CTX CTZ ATM IMP
SHV-5 8 32 256 512 <1
SHV-2 8 16 8 4 <1
TEM-4 8 64 16 32 <1
AmpC type B -lactamase pI8.0 256 16 4 1 <1
SHV-5 + TEM-4 12 64 256 512 <1
AmpC type + TEM-4" 512 128 128 512 <1
AmpC type + SHV-2" 512 256 32 8 <1
AmpC type + SHV-5" 64 64 512 512 <1

" FOX=cefoxitin, CTX=cefotaxime, CTZ=ceftazidime, ATM=aztreonam, IMP=imipenem

" MIC value, not MICs

xime, ceftazidime, aztreonam®l MICsy (zg/mL)
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%)= plasmid-mediated A -lactamase (TEM-1 &
SHV-1) fxzke] Wol(mutation)oll <& At
74 30% ool WAHYHY. TEM ¥
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A 3l EAXHOR clavulanic acid, sulbac-
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o] o] &3l= cefotaxime, ceftazidime, aztreonam
o] faaEL BT 30upg taAE o]&stEd oF
S o]&3l= 4% ESBL A4 K. pneumoniae$t E.
colidlAl 10%-35%7HA4 7ol e Aoz A=
goﬁ:ﬁ) et in vitrool A $e WAS Hol:
= MIC 544 A& 75 77| MIC7L
3 oA AL B = gom o)l Fow 7t
gkajoll Al 34 cephalosporing AH&g
Q‘H o] ¥vtm BuHAG " uely
doA ESBL A4 #F& AW Zehle
] F8stAth. ESBL  #HE9
(sensitivity) & =°]7] 9§ WHo2E= MICY]
breakpoint #& S30], oS 59 ceftazidime 2 u
g/mL °]’e] MICE Hol& #FE5% double disk
synergy testt} E-test® &Ist= wWo] 9lzlth
a8y dFe RuE XYW ESBLO o}dge] we)
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=t
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golsit}. ey} ojefet WHoRE 7%-8— pl#ts 7}
At Frdzel zolE Hole AjEE
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