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[(WE] B HEBRED XK AR LAMMBIE (ceftazidime, CAZ) 7K 8 15 7 1Y 3k FL B8 5 (cefotaxime,
CTXOM B 7™ H N B~ P Bt M BF (extended—spectrum B-lactamases, ESBLs) B &, T #F HAp 2K  H |
BB AL A R X CAZ TR 2545 5, 4% B 8T CAZ 258087 &34 ™ CTX-M % ESBLs B#k W, # %
Xt R T X 3 FEBE 2012 F )i K 4B K7™ ESBLs 19 120 # K 5 & % B (Escherichia coli, E.coli) 347
MR, RARFRESI YWY ¥ TEM SHV .CTX-M RS A W F 5 317 F 51 2047 ; Bk 7= 4 8 — ESBLs
HEBBE R, R ATER B LR EHKR CTX (CAZ B 5 /Nl # % B (minimal inhibitory concentration
MIC)E ; A FH THEH CAZ iEHEA CTX-M & ESBLs B EF T TR E T N ESHERE, UER
HETHMICTER, £ 120 # ESBLs E.coli 118 H 7 4 blaCTX-M-55 i E.coli 3£ 40 #:(33.3%),
P24 blaCTX-M-15 Bl 26 #(21.7%), 754 blaCTX-M-101 % blaCTX-M-123 B 4> 5% 2 # (1.7%) F
3BE(2.5%) X AR E AL & 71 $R(59.2%), BEFH T LR, X OREFETE 725 A& 1 DHER
E R (GAC—GGC) , R 240 M EERB RAEM AT EBE, ™8 —HE N A blaCTX-M-15.55.101 #
123 KB BRI 55 %k, HMRBERER, LR 55 8k ESBLs KR & @ % CTX e 25, ¥ CAZ # MIC
{E Ly 8~128 pg/mL, TH# 3N 74.5%(41/55) ALK E I, LR 4 Fh I F B LUE 3 826 1 15 8
#itk, HES T CAZ CTX §) MIC ERFARMEK -8 15, B4 T3 CTX ¥iw 25, %t CAZ § MIC fE7E
BN 4~128 pg/mL, T 25 & Ny 22.8%(8/35), &it BEHWX KBRAE LW EE CAZ KFELEE
ESBLs % A % T2 %y blaCTX-M-55, 3K % blaCTX-M-15,blaCTX-M-101 1 blaCTX-M-123 8/, i
255 B BT A 1 JRORE O T G BAL  blaCTX-M-15.55.101,123 & ESBLs #:4<3& & H i #9 CLSI CAZ #7
S, THBERAREREGHSER ., £ TK# CAZ I CTX-M B ESBLs I KB bk F 4 H R 8& X F
BT R RGURA ESBLs KR % W51 MR 58 4 M4 A CAZ,
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[Abstract] Objective To research the genotype, proportion, disseminative mechanism and cef-
tazidime (CAZ) resistance of CAZ hydrolyzing cefotaxime (CTX) M type extended-spectrum B-lactamases

(ESBLs) produced by Escherichia coli (E.coli) in Weihai. Methods 120 non—duplicate clinical isolates of
ESBLs producing E.coli were studied, which collected from several hospitals in Weihai from January 2012 to
June 2012. PCR analysis was used to amplify TEM, SHV, CTX genes, sequence analysis was performed to i-
dentify ESBLs genotype, disseminative mechanism was investigated by conjugation experiments. Minimal in-
hibitory concentration (MIC) was used to determine the sensitivity of antibiotics by agar dilution for strains and
their transconjugants only producing a single ESBLs genotype. Results A totle of 71 isolates produced CAZ
hydrolyzing ESBLs in 120 strains ESBLs producing E.cloi, including blaCTX-M-55, blaCTX-M-15, blaC-
TX-M-101 and blaCTX-M-123, the positive rate was 33.3%, 21.7%, 1.7% and 2.5% respectively. Sequence
analysis indicated that GAC—GGC substitution of 725th caused aspartic acid to glycine in 240 th were oc-
curred in the four ESBLs genes. There were 55 strains produced single blaCTX-M-15.55.101 and 123. They
were all on drug resistant of CTX, and MIC of these strains against CAZ range from 8 pg/mL to 128 pg/mlL.
Conjugation test revealed that plasmids harbouring the resistance genes could be transmitted to receptor bacte-
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ria. The MIC of transconjugants to CTX and CAZ were 1 to 8 fold lower than that of donor strains. These
transconjugants were all on drug resistant of CTX. The range of MIC on CAZ was 4~128 pg/mL, and drug re-
sistance rate was 22.8%(8/35). Conclusion The most prevalent genotypes of CTX-M hydrolyzing CAZ in
Weihai are blaCTX-M~535, followed by blaCTX~M-15, blaCTX-M-101 and blaCTX~-M-123 accounted for
fewer percentage of CTX-M CAZ hydrolyzing ESBLs. The plasmid harbouring CAZ resistant genes are conjuga-
tive plasmid. The four genotype of ESBLs are in accordance with current CAZ breakpoint, CAZ susceptibility
result can be reported to clinicians. In view of the fact that CAZ hydrolyzing blaCTX-M can hydrolyze CAZ in
clinical strains hold a higher proportion, it is better to avoid to use CAZ alone in clinical therapy.
[Key words] Ceftazidime; CTX-M-55; CTX-M-15; CTX-M-123; Conjugative plasmid; E.coli

KW 3 7 W (Escherichia coli, E.coli) & K -
EIHRERE, 8 B-NEERLES (extended-
spectrum B-lactamases, ESBLs) J& X 5 B {if 24541
i, B sk 1 BT (cefotaxime, CTX)M R ERE B
RIPRATHY £ 2 ESBLs 2 A, H HK# CTX MEEN
MR, BOLFR CTX B, — AR R XT3k F1 fth BE (cef-
tazidime , CAZ ) /K % 1& 155 2 23 CTX-M B X 5| F
TEM .SHV B EZ—, BEEEFERENINEZHR
T Z8 3t CAZ KgEH R CTX-M % ESBLs,
BWEKRERITWREKMES . RE E.colixt
CAZ Wi 25 R A B iR K (HRA CAZ K
£ CTX-M #! ESBLs MAF 5, B T X CTX~-M-15
B #RGE R 5T 28 2 LUSh , R CAZ /K16
# CTX-M %! ESBLs E.coli IR B, A THET
BA CAZ KfEE M H CTX-M & ESBLs E.coli RyFh
2 B LA R AZ B OLE, P B 0 B R 5T
IARHE, A 2012 4E 1 HE 2012 4F 6 A BT
3 REBUEFIR 120 B ESBLs E.coli #5147 T % H
AL R H AR B AE R L B 2 R S AT
B3,

1 #RlERE

L1 BRI WE2012F1AZ 2012464
BT SLE B B8 T R BE Bt | B T A5 Y = Bt
118 RAEBe X K An 4 4 B 19 4 ESBLs 3R A HE
SCEGHS I A FEPE B E.coli 120 Bk (BB Rl — & & MR
WA B EZ W) TR EKA APL R E L E )
Ff, BRAE B B XS BB E.coli 25922, BT HE Ky
E.coli 35218 ,PCR ™ 3% L) £ 78 b ¥ 7= 5 ¥R AE PR o4 X
B OEELRZEKE N Ecli JS3, W H LA A Ik
B,

1.2 & 5EM PCR Y HEACHEE ABR2700 &,
B VKX K rE ok R 48 0 = B Bio-Rad A &) 7= &,
BB R G HEE UVP AR5, £ BN
H 24 MIT-9 &, &3 (KR & X &0 82 EH Eppen-
dorf 22 )= &, BAEH BILTFE M54 CTX Rl R

BB AR R ,CAZ R ELE SR AR =R,
MH % #5H Merieeux F= &, b DNA #REUAF &
K PCR RN T AR A KEFAYA RA A&,
SRR IHEY IREARRSERAASE
B, WMFRREASERRERRSERMERARF
£ 0 P BB 5E AL

1.3 LRH®

1.3.1 PCR ## ki DNA R ARF &RBUTR
TEM, SHV, CTX B FH5I W REFESMER ES-
BLs R B AR & SCER S 1, PCR #3848 % 50 pl,
10xbuffer 5 wl,2.5 mmol dNTP 4 pl,Taq B 0.5 pl ,
10 wmol/L £ F #5144 2.5 wl, TR 1/10 HIHE
M 2 pl, 1 PCR & R4 50 pl, PCR &4 A4 -
94 CHAYE 4 min, AR5 94 CEEH 30,18k 30s,
72 CHEAH 45 s, £ 33 MBI, B/ 72 CEM 10
min, PCR P S H 1.2% M B fe b B - s ik ,
0.5%EB 30, FEBERRERELBER . 319F5 R
BABRELE 1,

132 PCR =4 &% PCR ¥ 3% =4 %
RN SR RERBEBA AR A F 50 it
TR P FF, W R 45 2 2% A Blastn 1 Blastx {47
Genbank P I H X,

133 AR FERBRUEHEA YK MIC
B, PEEL™ A 85— ESBLs 2 A &Y # T bk I 2 e Xt
CTX.CAZ W& /NWE W E (minimal inhibitory con-
centration, MIC){H , % CLSI2013 25 SR 30 A5 #EXF 25
WMHEITER B B AT ARREREAGY K MH
KR, ZHRL R % CLSI2013 M100-23 #x #E H1 Bt
(CAZ:MIC= 8 pg/mL R H 4+ ,MIC= 16 pg/mL A
25 ;CTX :MIC= 2 pg/mL A F 4 ,MIC= 4 pg/mL 4
).

134 HEFLR EEREEF HE — blaCTX-M-15,
55.101.123.14 E A K E.coliff K E  E.coli J53
R AR, SCER T B TR A LB, B 100
pl A WEBRE T E 200 pg/mL BRI 2
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%1 PCRIIYHFF KB ARE

B ER 2 YF 5 Y KE (bp) Genbank /5% 5 BAERE(C)
SHV-1f 5’-GGTTATGCGTTATATTCGCC-3

865 AF124984 55
SHV-Ir 5“TTAGCGTTGCCAGTGCTC-3"
TEM-1f 5~ATAAAATTCTTGAAGAC-3’

1075 AB282997 42
TEM-1r 5-TTACCAATGCTTAATCA-3
CTX-M-1f 5°-CTTCCAGAATAAGGAATC-3’

908 10686201 48
CTX-M-1r 5-CCGTTTCCGCTATTACAA-3
CTX-M-2f 5-ACGCTACCCCTGCTATT-3

830 AY750915 55
CTX-M-2r 5'-CAGAAACCGTGGGTTACGA-3’
CTX-M-8f 5-CAGGAGTTTGAGATGATGAG-3

910 AF189721 55
CTX-M-8¢ 5-GAGCGCTCCACATTTTTTAG-3"
CTX-M-9f 5'~AACACGGATTGACCGTATTG-3

906 DQ304478 52
CTX-M-Or 5~TTACAGCCCTTCGGCGAT-3

pg/mL CAZ B MH ViR i 85 F , R ik &3
RN E B TR BRI AE KX, 35 CIRE
JRE 24 h ERBEBEE TR EA KB EEE
R T I AR L35 CHESE 16-18 h, BEEUAAHE 12
B4 Tk, B PCR 5 3EF blaCTX-M-15.55,
101,123 2 H , B AHIER BE N E &4 T X CTX,
CAZ # MIC i,

2 #R

2.1 PCR RMiFF45% 120 ¥ ESBLs E.colif , 1 1,
240 U EREBAXLEART N HERN BT
CAZ 7K fi 3% ¥k 3% fn B9 CTX -M 2 B & 4t 71 #%
(59.2%) , B CTX-M-55 % 40 #k (33.3%),CTX -
M-15 %4 26 #k(21.7%) ,CTX-M-101 & CTX-M-123
RAoBA 28 (1.7%) M3#k (2.5%), L%k
CTX-M-1 A By EE & CTX-M-9 45 CTX-M-14
B b 42.5%(51/120) i B A BA CAZ KMEiETE,
REHE QR L 167 NHEREAERELE CAZ
KR IE RN A) CTX-M B H A&, TEM R 14
FEY 41 6y, I FF 45 SR 4 M _E blastx ELXT, & A TEM-
1 & 33k ESBLs,SHV By 3 =4 A8, HP I
47 B — ESBLs 2 A R (B4 TEM-1, A .4 R &
FEHE CTX-M-1 Fl CTX-M-3 WiHBR O #k) HA
CAZ /KB TEYE M B AR SR . CTX-M-15 B 22 %k,
CTX-M-55 % 28 # ,CTX-M-101 & 2 # ,CTX-M-
123 # 3 ¥k, CTX-M-15,55,101,123 # 5 CTX-M-
M, RS RETSNE 1 ITRENER
(GAC—GGC), 5l 240 i EEMM KL ERE N
HE® (B D—G),CTX-M-123 B 5 R JLAR K
IR RERE, FTE 16~18 N EBBRMER, CTX-
M-15,55,101 B 5 CTX-M-3 EEBRMAHER R

A 12 MR & 2,
%2 CIX-M-3 41 ESBLs 2 H W /¥ 5 # MM A EMER
18t

HEMEHER)REM R

eSS ERY

240(725) 0 77(239) M 123377
E20 CTX-M-3 D(A) AC) S(g)
E30 CTX-M-15 G(G) A(C) S(g)
E32 CTX-M-55 G(G) w(T) S(g)
E23 CTX-M-101 G(G) A(C) I(t)
E35 CTX-M-123 G(G) A(C) S(g)

ECTX-M-13 BE M EE5 CTX-M-3 R, EPRILET 3
AL E BT BB Ambler 89 A EFRAETHOL D K
REM,CHER A NER V. SERS 2EMLREER
22 REBALEER 22 HKEF CTX-M-15
B 28 Bk CTX-M-55 B K 7= 4 CTX-M-101,
123 B E VRFE & A 200 pg/mL B A 2 pg/mlL
B MH FAR K, 2R R AR R 7 i 1 ik b
FAK, BREBEFREZ PCRAIESCHR EEHA AR
EF A R RRE S LR,

23 R Bk E B — ESBLs kM BB bk K 8%
&% CTX,CAZ i MIC fH 3% 3 frm, 28GR
KR BRm 8 — CTX-M-15 il CTX-M-55 &
BRXt CAZ #9 MIC (EH B , L 8~128 ug/
mL Z M8, ™ CTX-M-101 & CTX-M-123 B H ¥ &
A, X CAZ #) MIC B Bl 7E 8~32 pg/mL Z [, &
F8 CLSI2013 M100-23CAZ #r#f , #R7E H A A 25 76
Fl, LU, BEYLER" 4 88— CTX-M-14 &
R ¥R 15 Bk, CAZ B9 MIC {H#B7E 0.2~4 pg/mL, &
EHRIEEN ., B MEExT CTX § MIC B =
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32 pg/mL, A — CTX-M-55 3 5 &Y ) 1 Bk 5F
CAZ 25 % K 64.3%(18/28) , 4 35.7%(10/28) ,
MICs, 4 16 ng/mL,MICy, 57 64 ng/mL, #7# CTX-
M-15 B XT CAZ BT 2528 86.4%(19/22) , W
It A 13.6% (3/22) ,MICs A 32 wg/mL,MICy {8 A
64 pg/ml, =4 b MR A H B R XT CAZ B
i 25 % 74.5% (41/55), HR{APAER, F
MIC &%, M= CTX-M-15.55 % ESBLs Hi#k
HESTH 15 KA L E CTX-M-101,123 B &
BRIGIEE T E CTX .CAZ ) MIC 18, #&8FIHE
A K MIC [H2REAR 1~8 £, A TX CTX By,
CAZ ) MIC J5 N 4~128 pg/mL, 4 TIZERY
22.8%(8/35), H 4 68.6% (24/35) , BURE K 8.6%
(3/35),
3 itig

IR ENIMRIE T 2 CAZ KFEIE R
3% M CTX-M ® ESBLs, # CTX-M-15.16.19.23,
27.54.55 %, HW LI CTX-M-15 AR F L, &
BYLHERTT, REDW®E J NERLZ2, B
A X CAZ H K15 B ESBLs 2 BB 5 85/,
AICHE TR B CTX-M-15.55.101.123 & ESBLs &
51#2 E.coliXt CAZ ABUBRMIRE , 58 T HRHuIX
AR E, BETX E.coli CTX-M-55 B 1 14
(33.3% ) & F CTX-M-15(21.7%), It CTX-M-14
(42.5%) P41, B A3 X B9 £ i ESBLs 258, HEY
N, BEEL TR 55 167 0 A1 240 i &5 BR 7 B (AR 42
Ambler A BFEIERMA SITEFE) S CAZ KFTEH
T XET, AR MIRE AR, YEEBRNT
5 & 4 D240G HERT, R B A & CTX MIC f AR X
i) CAZ MIC i ; YEER M F 5] & 4 P167S A
i, RN & CAZ MIC fH A XK A CTX MIC i,
A BT & BRIET CTX-M-15.55.101.123 #H 1
240 M EEBR TR A DG AR, BN CAZ

N ZY, HaF MIC HERERK,BERA 8.1%(3/
35) B Bk MIC fH N 4 pg/mL(FEBURTER), 4
%> 8 wg/mL, & H D240G A2 H) CAZ it 25
FRIE, 57 CTX-M-14 MR MR R H B K
CAZ KFEREST,

A SCHEF L, CTX-M-15 & ESBLs B ¥k h 22
PR, H A HAE 2 #k3F CAZ B MIC fH% 128 pg/mL,5
BHR 64 pg/mL, HAR <32 pg/mL,MICsy H 32 pg/
mL,MICy 25 64 wg/mL, 5 M #i X # B " 86%
FIHE#k MIC 1= 64 pg/mL L& H B WK, HEE
F X+ CAZ 89 MIC 5 Zhuo %Ay IREHI L, 7T B
AR ERNERTENBMRLKRE—F
* ., CTX-M-55 % ESBLs Z£ &[5 E.coliii# i R %
#1(33.3%) ,MIC Je 55 CTX-M-15 3L, B, xt
I FATIAE , BORLRE A, KRR R R i
EEXENRE,CTX-M-123 BissmEERITS (1~
135 A1 234~291) 5 CTX-M-15 # [, {H ja] & 122~
241 AR YE CTX-M-14 MR, HFEHEFEE
D240G BB, 5172 CAZ B MIC A& ™,

I8 E P 4F 3t 2010 48 CLSI =L kB E T A
KBEXEKE E.coli MR FEMHARTRERAES
Y EURAE IR I 45 R AR T, CAZ B8R SRR
£ 4 pg/mL B ,MIC 155 2 pg/mL Al 4 pg/mL 5
HAH 98% %7 ESBLs B #k , 5 A [A] b [X 2[R AU 22
FRARX,CAZEREWEEKE L LR FifF— £
fti, MEXTEIET X 3 KEB ESBLs § E.coli i K
BB, KM CTX-M-15.55.101,123 ¥4 CAZ K
IR EEA R — R A blaCTX-M-
15.55.101 #1123 WA BE L 55 ¥k, & 25.5%(14/
55)%t CAZ 4 ,74.5%(41/55) T 25 , B A& & HET
M CLSI #r 45, B4 & 7 CAZMIC %, b
8.6%(3/35) B BE PR U J 68.6%(24/35) KR4, 1M
CTX-M-14 % ESBLs Xf CAZ Wy /KfReE H &5, #%

£3 AFAEM CTX-M & ESBLs ¥ CAZ .CTX ¥ MIC fH% 45 # (ug/mL)

EEK By =256 128 64 32 16 8 4 2 1 05
CAZ - 2 5 7 3 - - _ -
CTX-M-15(n= 22)
CTX 10 6 4 2 - - - - - -
CAZ - 1 3 6 8 10 - - - -
CTX-M-55(n= 28)
CTX 10 9 6 3 - - - - - -
CAZ - - - - 1 1 - - - -
CTX-M-101(n= 2)
CTX - 2 - - - - - - - -
CAZ - - - 1 2 - - - - -
CTX-M-123(n=3)
CTX 2 1 - - - - - - - -
CAZ - - - - - - 2 7 3 3

CTX-M-14(n= 15)
CTX 2 6 5
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MIC fH < 4 pg/mL BIBUEHT & , 7= 4% %! ESBLs )
B MR Xt CAZ R, CAZ JRIT T RESE & 32 7 CTX-
M-14 A ESBLs W B ¥, HXTFESBREE N K
ESBLs Wik {# | CAZ W& KIGT RBHE R, BRTH R
By, —WUMNRBERRER 1 R, Ml
ESBLs %% ,MIC {5 5 W& RIAIT 45 R N YA %,
FH EE 2010 4F CLSI M100-S20 ¥R, EXWH X BB +F
FHAE ) CAZ T HE N BUR< 2 pg/mL, T2 = 8
pg/mL, 4% SCHF 58 B 45 3R 5 38 & BRI B 4T
%L, % FA KM CAZ #9 CTX-M E! ESBLs %
HAAERTRLRE S, CAZ AKER SRR
KA, BE4TF CAZ #) MIC Ky N E
W, SEURYT S AR, F IS B CAZ A
T £ BB Y ESBLs E.colig | 2 ) Bk 3
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