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Detection of drug resistance and genotype of extended-spectrum g3-lactamases produ-

cing Escherichia coli
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Abstract; Objective To explore the molecular epidemiology and antimicrobial resistance of extended-
spectrum [B-lactamases ( ESBLs) producing Escherichia coli. Methods —The strains of ESBLs-producing Esche-
richia coli were identified by disk diffusion method and confirmatory test. The ESBLs encoding genes were am-
plified by PCR. The antibiotic susceptibility of clinical isolates were tested by Kirby-Bauer method. Results
In 124 clinical isolates of Escherichia coli analyzed , 54 ESBLs-producing isolates were detected (43.5% ). The
resistance rales of Escherichia coli 1o piperacillin/tazobactam, cefoperazone/sulbactam, imipenem were 3. 7% |
0.0% and 5.6% respectively. In 54 ESBLs-producing strains, TEM-type, SHV-type, CTX-M-type , OXA-
type accounted for 23, 13, 41, 8 respectively, and ESBLs encoding gene mainly belonged to CTX-M-type.
Conclusion The fact that the occurrence of ESBLs-producing Escherichia coli increased significantly in the re-
gion should be paid more attention to. The major ESBLs encoding gene is CTX-M-type, and some strains carry-
ing two or more than two types of drug resistance genes. Piperacillin/tazobactam, cefoperazone/sulbactam, imi-
penem are suitable in managing the infection caused by ESBLs-producing Escherichia coli strains.
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F1 Ak BB B 4 D I G 6 R A R AR ) JH‘L BB K R
A TG ATCC25922, At s {H J-\TL!,-7006U3.H: HE = Eco
HFE TEM-1,TEM-3 _SHV-5 _CTX-M-3, CTX-M-24  TOHO-I
OXA-1,0XA-2 Hl OXA-10 ¥ el % B Bl R 27 55 — B s 1= P b
Kl MR
1.2 E&4LE5H&EA
F 8 E Biometra 23 6] DNA 3189 (3 K% 5544 T4
il PCR Rz ik 4 & E 47T DNA B 48, 25 0% 4 3 ( Mueller—
Hinton E2)5) Y84 R Y B Oxiod 22 7) {45 GenBank 2> 41
) blaggy Jblag,y (blagyy blagy, 9 DNA FE80 i |6 B4 F 451
), TEM 8| 41 %31 43 9 9 5'-TGCGGTATTATCCCGTGTTG-3' il
5'-TCGTCGTTTGGTA TGGCTTC -3', SHV 2|4 JF 41 43 %1 2k 5'-
TCTCCCTGTTAGCC ACCCTG -3' f1 5'-CCACTGCAGCAGCTGC-
CGTT -3', CTX-M 5| #1 )% 91 43 5| 3 5'-ACAGCGATAACGTG-
GCGATG-3', 5'- TCACCCAATGCTTTACCCAG -3', 5'- CTGCT-
TAATCAGC CTGTCGA -3', #l 5'- TCAGTGCGATCCAGACGAAA
3 OXA [ 8] 41 7F 91 4y 5,41 %3 5'- TTTTCTGTTGTTTGGGTTTT -
3', 5'- TTTCTTGGCTTTTATGCTTG -3" % g4 TR
HJ’ Jlk
1.3 Fik
13,1 ik sdss o 1 3k A mE 2 il R L Sk fwE Sk A
M2 A, A MH Bl 35 °C 18 h %45 5 % NCCLS fr
HEREATHIMT o LSk At i ) 410 £ P 14 <22 mm, Skt
<25 mm, F 1 #g a kL ME 5 <27 mm Ay n] BE ESBLs %i H\ Ifi
BB ORI A ATCC25922 #0455 & ff @
ATCCT00603
1.3.2 HiEELe FEAR HEAC A 4 RO 89 MUE BEfT, ] CAZ
Fl CAZ/Clav, CTX fl CTX/Clav 7 2 45 F {06 1E i 46 , 7 vadi
A N HAH AN & s b dERR A 48 B B AR 2 {E =5 mm B
SE T ESBLs 1 #k
1.3.3  SLH PCR 20 S A F A 50 pl & 1 x PCR 4
itk ,3. 5 mmol/L Mg®™ 200 pmol/L dNTPs 500 nmol/L 5[4,
U Tagq fif§, 10 ~ 50 ng #5ill DNA $67. R S 50T S min 94
Cfifdie , 44 12 94 °C 30 s figdik | B kIR BE AR A8 5 1 40 AN [R] 4 56 ~
62 °C 30 s, fFLL 72 CHE 1 min fEH 35 U, G 72 CHRERT
min, PCR /=¥ 12 g/L BERE( 5 0.2 pg/ml AL EE) B
7K E Tanon-102 &F B AR 40 F /r Hr 45 %, i% Eco ATCC
25922 K75 [ R AYE RS B bRME S B Eco (TEM-1 SHV-5  CTX-
M-3 .CTX-M-24 TOHO-1 ,OXA-1,0XA-2 F1 OXA-10) 45 21| 4 A
3t
1.3.4  ZyH{504 F 4 8L B Kirby-Bauer 7, #4¢
‘jf%él_t 725 ik 38 I 4% NCCLS 4% #E”, ] E. coli.
ATCC25922 {i 2 8 fi 45
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X ESBLs 32 %Y 6 IA 5 56 PR 09 54 Bk K s YR A 1 #E 17
PCR 444 , H.25 1 W /m TEM BUBHHE 23 #k SHV BUEHHE 13 #%
CTX-M B[P 41 Bk OXA B FAME 8 Bk 70 5 bR HL Ik &5 2R
ML 1.2

2 000 hp"‘
000 bp—

500 hp -
250 bp—

100 bp—

M: DI2000 DNA 4% (TaKaRa); 1,2 3,5,6,7; & & ¥ #;
4. TEM-1 fadadmi; 8, SHV-S faphebi; 9, & atig
1 &4 TEM f1 SHY B EFE @bk PCR ¥ BikE R

Cl1 23456 7 8 9M

+«—2 000 h]\
—1 000 !‘P
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M. DI2000 DNA 47t (TaKaRa); C: = &8 1 ,2,3.4, 6,7,
8: l6E ks 5: CTX-M-24 faje =889, CTX-M-3 fabd 25 ;
E2 Epois CTX-M BEFEFE K PCR ¥ HE kLR

54 ¥k ESBLS [ AN B4 @ X B i 19 Fhdi 2 2 LAUR
o7 G B s L1 Sk i R e/ £ 0L I B B R B IR R AL,
Bk A Sttt i | Sk A il nE i 2 S . LR ILAR 1

F1 54 %KIHKLET ESBLS AN THES

ik R i 245 R % ) i 1(% ) B % S( %)
R 7 P A Ll (2L 4 3.7 0.0 96. 3
3 Wi el £ 400 0.0 0.0 100.0
e K 5.6 0.0 4.4
B Bt 16.7 3.7 79.6
HiNibh 83.3 7.4 9.3
VR 74.1 14.8 11.1
Hr L At 85,2 9.3 5.5
AR EUEES 88.9 1151 0.0
SPALES 88.9 353 7.4
3 Himp AR 90.7 5.6 3.7
DRI EVA 66.7 25.9 7.4
e f ok e 85.2 7.4 7.4
3 MR e 83.3 9.3 7.4
3 i ot 79.6 18.5 1.9
S F 22.2 9.3 68.5
S AG 20.4 7.4 72.2
&I 4.3 37.0 18.7
KKBE 87.0 5.6 7.4
[l L Y A 90.7 7.4 1.9
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CTX-M %) B- Pt 26 Ff; K3 4r ESBLs & TEM 5§
SHV [T 4 , FR 1 S0 Rl 16 P o Co S 0L R T 1 — 4>
LG IR ST AT 8, 45 W R, 54 bR IR
i B ESBLs FH M #E i 35 (5 84 43 51 g TEM %Y BH 23
PR SHY U FH#E 13 $k CTX-M B PH{ 41 #  OXA HUH
PE8 bk, UL, oL ESBLs K fif 5 A o 46 K 2 40007
Ze: CTX-M Y, CTX-M 2 Biki-Sred4:m9 A 25 B-
LG A, LA ESBLs Y — M5 , HA 4500 % 3k 7
W 5 P K S 0 e R Sk AR, R T o 48 A Sk A
WE Ji i ( cefotaximase ) . H {7, L5 K EE T @
Fo B [ 15 b X S E BT CTX-M il AR 5236 45
R RFRBer” ESBLs KIARA i LA CTX-M B B-ph i
Rtk 3, T B TR AT b DX Sk 7 R i P O A
LIRSS R, 7= ESBLs KA 38 A5 Bl A (U
=LA E CTX .CFP FRX ,CRO .CZL 1 ATM fii
2l i H BN BRI SR X2y . U2y
Wi B R AN 1 22 T 24 1) 7 S A, X AT
AES A< b DX A FH 25 1) 2 BV M DG . AP R, TRYT
7= ESBLs BB (1) 25904 W B 2B PR B L
AP T PR R LK B-N Bk 25/ B- 7 B ke il
R A E RTA R I A A IMP
JEIRYT ™ ESBLs BRYLY 1 6254, 445 S R IMP
X = ESBLs K J ¥ 7 kAT B AT B i 6 0, (H s i
BT A5 i IMP B B (i 255 5. 6% ) , 5 SCHk[ 4,
SIHEMEA =S . 7 ESBLs B Xk H WM LIIAR
245 ] -5 JH ik 5 7 S0 11 ( OmpK36) A5 561, 41
T AR 1 2 2 P 1 1 %) 3 4, R A A R TR Y
FEART , FIBEEE Dk Dol AU 240 i F L B
N RN O T e o P P e v (U 8
CAZ FES {3 i i 2 FEP Xt /= ESBLs Kl % 45
A —5E WYL TG 1 (i 253 20. 4% ~22.2% ) , AMK
FRE R 25 P04 LN ™ ESBLs K i 35 7 (1 Tif 1)
253 16. 7% , A AEE ] CAZ FEP AMK Z:254iR97
7= ESBLs K 5 v bR e s, 7 A 40 24 &t SR ot A7
W, X T B-PAMERE S/ B- P It i 0 ol 570 52 77 7 5

11 TZP F CPZ, 7 BSBLs K e M (0T 25543 51
0.0% 1 3. 7% , SABKAARE fFfE Rk 22 R Y ]
7% ESBLs i e 75 35 [ 50 T 3 £ 2=
BT, 0T AR P R0 MK TZP il CPZ 11 B e

I k. ASWFFRES Rt s, 7 ESBLs K35 A i 0
AMP NOF .PIP .CZL . FRX .CFP .CTX .GEN fil AMO [
i 25 3 4E 80% LA L, RATTEEILAE TR 7 X S IR UL i Al
JHax sl %

M B- PN MG ( ESBLs ) 2 b BRI T T 1 RE £
AN T AR SR F 2 R SRR e A R
i 245 () — 25§, ESBLs = % b B 40 i 7 4E L AR
P AR R . DK, KIH YR A 14 ™ ESBLs
PRIRRIZ A1 42 | ESBLs 75 P MR 18] 10 57% #5 1% 4% | (i HLfirf
ik 28 ) R, M B- P ERG G (ESBLs ) B BE
BRI HE B TR 225 AR 50 1 0 — 26 B i, 6F s PR PR 96 97 LA
AR A A AR IS R ARR, A
A= A R (8 R RO R AT BB 4 1 7 A2 ESBLs B B
MO . DH U, I A R 7 7™ s 006 B 7 25 )
(7 AR R s L1 R A 1 10 L0 07 9 I 1
X400 A ) T 25 PRGN, R o A St A U ) ESBLs A
PR RERIE A5 R, il BT AE B R, %
ESBLs [ #1947 BT

B % 3k -

(1] SCHE AE L AR, S 4[] TR g R 4 1V 47 190 g Je 20 5 It
P2 B 2 P A (1], e BR B R S Ak R, 2002, 12(4)
241 -244,

(2] chff A REIEFIE 1A F0 0 ) 4. 4 0 NG P4 6 B LR L M.
B2 M. A ACH R ARL, 1997 452 - 471,

[3] National Committee for Clinical Lahoratory Standards. Performance
standards for antimicrobial susceptibility testing. Ninth informational
supplement M100-89[ S]. Wayne: NCCLS, 1999 32 -75.

[4] PhBkAR, mH229 2 UL M A i AT 48 3 35160 B Il 24 1
FE[J]. AP EFURELT 2, 2004, 4(1) 33 -35.

[S] Mk o0 DG SRTER, . )i B- P Il Al B () 9 A7 B2 Tk
PR ATETL )] SRR AR, 2003, 24(13) ¢ 1243 - 1245,

[6] 21 bH, AL, Mk, 5. B8 A 1 7/ R Bk 5 3 A Y
T2 R[], PAERIRE 24, 2002, 25(6) ; 339 341,

(7] FRUNRE, 3% 3, DLk, 55 =81 il B-ph Bk Al TR Rk [ Y
SR AR B PR eE A AR, 2005, 15(2) ¢ 142 - 145,

(h# £ )



