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Study on antimicrobial resistance and detection of extended-spectrum B-lactamases-producing and AmpC producing
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[Abstract] Objective To investigate the strains distribution of common Gram-bacterial bacilli and the preva-
lence of extended-spectrum B-lactamases(ESBLs) and AmpC- producing Gram-negative bacteria form our hospital,
and to analyze their characteristics of drug resistance spectra. Methods Gram-negative bacteria were identified with
VITEK-2 and the drug sensitivity system, suspected ESBLs-isolates were identified with the method recommended
by the National Committee for Clinical Laboratory Standard(NCCLS). AmpC- producing and AmpC-producing com-
The antimicrobial susceptibility of

ESBLs, AmpC-pro-

bined with ESBLs-producing strains were detected by three-dimensional test.
AmpC-producing and ESBLs-producing strains were detected by Kirby-Bauer methods. Results
ducing and AmpC-producing combined with ESBLs-producing strains were found in 175 starins (43. 8% ),54 strains
(13.5%) and 28 strains (7. 0%) respectively. Among ESBLs-producing strains, the most common isolates were
Klebsiella pneumoniae(60. 3% )and Escherichia coli(49. 2% ). The most common AmpC-producing strains was Enter-
obacter cloacae (46.7%). The AmpC-producing strains were more susceptible to imipenem and cefepime, its resistant
rates were 3. 7% and 29. 6% respectively. The resistant rates of ESBLs-producing strains to imipenem, cefopera-
zone/sulbactam piperacillin/sulbactam and were 2. 3% ,26.3% and 29. 6% respectively. AmpC-producing combined
with ESBLs-producing strains were only sensitive to imipenem, imipenem-resistant strain was not found.
Conclusion ESBLs-producing and AmpC-producing gram-negative strains are common in clinical isolates from hospi-
tal,and resistant to the majority of new broad spectrum B-lactamas,but sensitive to imipenern.

AmpC-producing; drug resistance

[Key words] gram-negative bacteria; extended-spectrum B-lactamases;

WK HEE BB YA R LM RN
NEFE S 22 S A B R 0 B N Tk S (ESBLs) A Sk 48 1 3
At (AmpC) R K M7, I B T4 50 AmpC RUTRI A5 BUXFARBE 2011 4F 7~10 J 400 #R 2%
B AmpC, 5 B 25 T MR ) 12 A% 36 I R 0 2% 25 4 1A Rk e 1 3R Hr, BLARE T
ST RIME . ESBLs Fl AmpC 2 A3 9 22 B PR AT 51 i 24 i 3 %2 1 #8l5A%

O A B L A REK RS 3 RSk, M HE N A EEMYKHLES- L1 #H

HAEEENL, TR R

5 P AT T ok

BLs [ 4 P It frde Bl 00 ) 00 7 400 o (LS B s e VAR AR, HLAS L0001 BAMRORIE UCHE 2011 4F 7~10 A AR R BHRUAE )
537 ESBLs XSk 000 T G0 T AmpC B IR 8 N BERZ | 2 %808 O 4 22 B MEAT 1 A B bR 400 Ak i id R 2 H R
U0 5 T 00 S T R S A GRS A SR B W R Sk A LR AR B R A I R UK ) 1Y MR e T 2 R

PTG, iR R IR X A X R IR A L L2 EEETEME BT 029M 1R RS = AmpC FH

FA P AT B R Bl A ™ ES-
BL. Ampe {415 50 B 7 B T R 09 Tiif 245 1 %Jllkf“i%ﬁﬁﬁ‘é’&ﬁ%ﬂ%



BBREZSEA201224 A% 0 %578

Lab Med Clin, April 2012, Vol. 9,No. 7

+ 805 -

PR BRIt 48 58 A T ATCC 700603 4E 2 AmpC B % X B
KW¥a W ATCC 25922 fE % ESBLs B 14 X B s ifi 48 52 & 101
W ATCC 700603 fE & ESBLs FH % %} & ,

1.1.3 U 5iH VITEK-2 2 B 3l 4018 % & 5 25 B %
AR 1 B 22 B P T T 2 R Dy s [ A L AR 0 W

114 2580 Je g ge ik BT SEVG bR UR A 75 AR L Sk fR k|
KA IR M | Sk R i Sk A A BE LSRRG T Sk Ak i L g R
R B BTOK R OAL BRI VD A L B 3 PY AR/ B4 R L IR v
R/ = B Sk R TR/ B H S 25 AR R ok | AN R AR
YR A R A E . M-H O BIR gL T i sk IR w fg 4k, =
A 00 F 25 0 SR G VPE bR = s B 3H 4 Dy 36 [ Sigma 28 B A
1.2 ik

1.2.1 HEEE A sk b w IR ) % I IR %
KebnAs b2 B VITEK-2 B3 i %6 54 MR 5 X X
LETR PR AT S

1.2.2 ESBLs Rk 58000 R 465 Em K S8 =
FRAEALZE 25 (NCCLS) B, >R 1] ESBLs #5 19 91) i A 4 ik
TR, TE A Sk 70t B | S 7 i Bl ) 700 s 2k R 1 R
£ T AR A G R 400 oA R AT 24 Sk At/ v 4 R

5 3k 70 A BE I R P AR 22 (EOR T SF T 5 mm BCK A BENG /08
0 208 1 15 Sk 6 40 T B H AR S R T A T 5 mm I K E
Jy ESBLs fft.

1.2.3  AmpC LA 5 0A B 00 R 40 & 0k
PSR IEPE T (FOXO 48 A K 52 18 B 4k . AR o8 NCCLS A ifi, )
B B AR/ T e SE T 17 mm 7R XF FOX 4 8T 25 3 O St
7 AmpC bR . i UE 5 2 B K bR S5 R E 1 4R Y =
HEA 88 Ty ik AT

1.2.4 [AAf 7= AmpC F1 ESBLs B #% 6 il
138 1 05 ik BEAT

1.2.5 24808 SRR ¥ Bok 47 25 Mol g, 45 58 0 5
% 18 NCCLS M100-S15 3Cff: (2005 4F RO 47 B bR e #E 4T .

2 5 R

2.1 400 BRAEZFHPERF B P IE 0 B Hh 7 A8 10 Al AR
5 07 KM S A L B 98 T R A B O 4 ISR L BA 0 I AT
BB RS R ILER 1.

2.2 400 BRAE 22 BAPEAT B ™ ESBLs A1 AmpC fg 6 W3 2.
2.3 7 AmpC I ESBLs Ttk Ay it 251 i W 3% 3.

2 M3k Kk by 5

K1 WHRALBEEH#MSH(n)
FRA 2 7Y Kp%aw MR EAE SSBPRE  HWBrE e RaTE HoAFF & Hitln(%)]
HETR L 61 90 33 15 14 12 225(56. 3)
AR} 23 15 10 4 4 6 62(15.5)
i W 16 11 4 3 2 4 40(10. 0)
R W 22 2 1 3 1 3 32(8.0)
Ifi 1 1 0 0 0 1 3(0.75)
HAth 9 7 8 5 3 6 38(9.5)
Aitln(%)]  132(33.0) 126(31.5) 56(14.0) 30(7.5) 24(6.0) 32(8.0) 400(100. 0)
R 2 400 BREZFAMFEF ESBLs #1 AmpC &R [n(%)] iR 3 480 ¥k ESBLs #1 AmpC B E MBI ZEZ (%)
7= ESBLs+ . . AmpC+
i ESBLs AmpC ) P ESBLs # 7 AmpC %
i PR R ESBLs - Amp AmpC Yok % ) " ESBLs #
(n=175) (n=54) (n=28)
SN 132 65(49.2) 9(6.8) 9(6.8) "
K 72 WR 1] 98.3 94. 4 100. 0
R TEEAE 126 76(60.3)  14(11.D) 15(11.9)
3k f v g 100. 0 100. 0 100. 0
i 23 A1 2 T 56 7(12.5) 6(10.7) 000.0)
3k 7t A nE 51. 4 68.5 73.3
9 4 5 FF 1 30 11(36.7)  14(46.7) 4(13.3)
KA T 52.0 100. 0 100. 0
i 5 AN B 24 10¢41.7) 8(33.3) 0€0.0)
3k At g 56.0 29. 6 70. 0
HoAth#F 7H 32 6(18.8) 3(9.9) 0€0.0)
il rE 92.0 88.9 100. 0
S 400 175(43.8)  54(13.5) 28(7.5)
WV i 1 7 2.3 3.7 0.0
F 3 480 k= ESBLs #1 AmpC E#kHITZ5 =R (%) B K 2 57.7 68.5 66.7
AmpC—+ RPN v 42.9 57.4 66.7
" J ESBLs B % AmpC b e R
IS PR (n=54) ESBLs # B 2 e/ i 43 4 100.0 100.0 100.0
(n=130)
! WR 37 P A/ = e [ 35 33.1 53.7 76.7
o 4 P Ak 100. 0 100. 0 100. 0
Sk FRUR R /47 B 3H 26.3 50. 0 76.7
R 37 74 Ak 100. 0 100. 0 100. 0
ERiliE= 100. 0 100. 0 100. 0 3 it W
3.1 BRI G HLE 2 PR S B R A e



+ 806 - BREFHER2012F4IAFIELTH

Lab Med Clin, April 2012, Vol. 9,No. 7

P BTN R DA R R EREE N TRABR SN
ik 24544 5 W R BT e v 97l ok IR e . B 90 R o 2 B MR AT
A P N 2 B A B 2 0 SR AL O . (D A B R B
Tk Hiz T 5 25 90 B- PN TR G B IS N K fige B A 25 (2D Bl ALl 7=
HH A F R VE; () HE XL 4% (1 (PBPs) 348, S 8O 4 4
FWEM I TR (O S HiE 2556 WAL S (400 5 40
HEEARNG LS (5B H /b 40 S 5 PR (6) 4
HEFE AR T V8 UK 9 09 25 VR BE AN 2 DL R BB AR L (D A W)
A BT Hrn 45 Bl BP9 B M Al 100 7 A Ry 2 B AT T
fiif 25 14 i 3= BEHLAH .

3.2 B-NELHEEE BN IR A b 2 R AL S B R L K
iR Tk e R e A= R o K BB il PR A AE T 4 T ) e AR R I
A BUSH 43 283%™, B- P4 Bk e Al 42 BR 45 11 10 SIS 40 ROV - PR e
Iz I 30 440 3 B B IE 3 b 4 4. ESBLs J& T4 11 4. 46 K £ 8
J& TEM-1, TEM-2 #1 SHV-1 [ 5& B ¢ 45 T > , H R 1 K K it
HRHRRL KWERR AR LE R, Mo 250" ESBLs
R I T 2 35 2% s T 2K R N 2 TR LA LR ) 12
FrAE ESBLs., 125 40T £ th Ok A 51t 25, 5 7 [ Fh sl [ Fh
21 B 2 (v 5 Bl 5 A% 38 i 24 . AmpC J& T BUSH 43 28
HIEE T 412 — 21k il Z B, NP e R4 K & — % 2 1R
(EDTAY il o g Yo €0 0k K Bk A 5 AmpC %38 3 £ 3k il B
F R RIS R R R A K A NG AR R PR L AR B T
X 3 AR S 0 B 3R R 24 T A I R BT S IR T R . ESBLs I
AmpC 1) K fif 5 A7 HE — 22 25 5 - DTG 3 B0 7= ol 4 Tt 24 33 1)
ANl . 7 ESBLs Bk 2800 3k 8 R A BUK L 7 AmpC BT 2 5
B A5 4 RSk 10 78 28 Sk i i 38 43 it 24 )5 8 R & o i
J&%; ESBLs 22 1] 4 5 $7 4 2 . &7 £ 20 A0 = s £ 310 7 7 3 4
it 0 350 300 — S RE I 1) AmpCl®) o I o B 4G 0 T X 4 3%
WIS . R I R AR AL & 30 P02 Al 6 I R s B 25
HEE YL,

AR FE 45 R, ESBLs Y K H 58 DLl 48 i A B R
ik 72, 2% (91/126), Hok S K 35 % B Ry 56. 1% (74/
132) , 3 W] ESBLs 52 A 5 33 70 Flt 20 5 % - Bk e e i A= %
iiif 245 0 =B # . AmpC 7E B8 B FF 1 v 6 6 H % B e K
RFik 60. 0% (18/30) 3% 5 BH I B AT B AmpD 3 B A 45 = 1)
RAFR SO LB S K E R AmpC A X0, B 5
S5 R B S ) KT B R4 2t B B0 B 1 7 ESBLs AT AmpC
TR 243 R 75, 096 (18/24) F 23. 2% (13/56) , $ /R 1
B T JE AN T B PN T i K AR TG A R T 24 1 5 A 1 B AL
il o L 4 A1 B BT TR A R T LA B ) R P R N K i
1 e RUVRRAE L IR ESBLs 26 84 i 6 5 8 A K 56 A 11 0 il v
J& 40T = ESBLs B A I 7T R 25 R4 TIZ KB =B,

ARPFFE AT E] T 28 BR[F B = ESBLs 1 AmpC B bk, H
Wil R S AT 15 bR R A 9 bk A FE R 4 Bk R
N B-INEEREEE T DU E R B E N THRERAEAL.
LS B R TCIB R B ESBLs i 2 87 AmpC B T Bk » %t

JUIGE R R AT 3K R LR BB R AE R
LT 2 . B ESBLs T MR % 85 4 A A | CF e 3 7))
TG X Sk B B8 AR T IS B AR B T R S o AR B
300 52 6 00 43 i 24 53X 2 e ™ B T Rk 4E 35 4 ESBLs 9
JORL b A A [ B 4% A A 0T 2 W T S R T IR 2K S BT AE R
it 245 3% ), #5437 ESBLs BB X Sk f i B URK, 5 . E AT
Bk ESBLs % P CTX-M-G1 %k 34 %7 a7 AmpC B
MRXT 55 4 1k 76 7 1 Tl 75 8 1 S B Az 28 40 BUsk , o il A0 )
FNE A 50 SR E A F . X5 AmpC K ff R AE 5 A — 3,
M [ B 7= AmpC I ESBLs Y B B AN X B 75 % M 25 Bt 28 R )
BB B YU BAE M) BRI A LR X TR
JEORLTX Y AR A T B PN TG I T AR (L 2 A2 SR B R 3 BR IR
77 25 BRI TR X 0 i B m DR SR T 2 IRl B A 2 #k ° ESBLs
T AR ) % {150 P L 7 %o L T 245, 30 T B 5 ] 2 1R B B T [ o
J& B~ PNk G B S SSOA AR B 2R AP I AR 0 D2 X I R B R it 25 A
ST T L 5 0 10 2 118 A Y TR X I e % i 2 R R
e QTGP i AN IR 1 )7 S S A K A 7 e %
S5EiHEE R O Ak BR TR R EHR T

£ % 3Lk

(1] i, Jii 48 3e 5 A B 7= ESBL Fl AmpC i i £ 0 B fiif
2Pk AL ). PR R 24 25 35, 2010, 3(22) - 542-543.

(2] SRIKHR, TRANDE, S H , 55, T I URE S 40 1 7 AmpC
FtE FIUER ) 13- P I i il ) A 0 LT . b [ e e Al 9T A
:.2003,3(4):220-222.

[3] MR, ML ImRBEY AR LM]. 4 . AR TR
H AL 2007 :530-533.

[4] Bush K,Jacoby GA,Medeiros AA. A functional classifica-
tion scheme for B-lactamases and its correlation with mo-
lecular structure [ J ]. Antimicrob Agents Chemother,
1995,39(6):1211-1233.

[5] Macgovan AP. Clinical implications of antimicrobial re-
sistance for therapy[J]. J Antimicrob Chemother, 2008,
62(Suppl 2) :105-114.

[6] /e, GIEVL, B 22, 45 T W e 5% w4 2t {0 ot oy 8 I
B Jek g i 6z PR 3R 10 A6 38 X BRAF S8 LD 0. v 4R i A7 0 o 2%
#,2005,26(7):511-515.

(71 INVEF . TKL B, 5. 42 [H 10 it 2% B Bt 7™ ESBLs
KL AmpC iR 25 7 1 B i ¢ 5 360 i i 5 [T .
o L e 5 A7 2% 75 2007,10(7) £ 323-328.

(8] XK. B A, 156 B4 2 M5 0 1 1 U e o0 A e it 24 1 )
BT i 22 B 25 2% 35, 2011, 4(2) - 39-41.

L9 FLEH D&, H £ M 50 M v 2 e S 20 1 i 24 12 2 7 LT 0. 4G 38
B 5l PR ,2011,8(9) :1064-1065.

i F 37 :2011-11-27)





