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PRS- F AmpC B8 K B3R 75 T
it 25 231 B A S ALl

Ik KER EE ITHE E FERX

[BE] HB THEZEE 35 FER B IEKRD B 402 B KBIEA B =K
BT AmpC B K08 FPIE A Y T 2518 00 , 387 LA e 25 WLk, DA+E T
REHERZ, Fit U=468 %™ AmpC Bk ; £ F PCR Rl ™ kLA 7
AmpC FEEEHE , X 7= BB A5 AmpC B§ ¥R A PCR ik 3 B-IBEAZ B
(ESBLs) # M | [ 225 FREEEWAFFMEINIHER S acrAB-tolC FFH , 4
R RKBHFRRAF AmpC BEEHK 28 #R(7.0% ) , HABRE M HEXHIESE R #t
I ERE ampC ER AL, P=RERE AR H FIPLE Y, R RE 35 me L 32 5 355 ma A0 0B
Ab 3 HAR K 2 BTE YT 2GR E T BAR. 28 SRR MR A 23 RE
Wk £ EM 25,20 BRI 4 4 % ESBLs 20,21 #ky el [ R4 FEFA A
AP ,20 ¥R EBINHER G acrAB-tolC FEFEFHME, &8 F=HRA-5 AmpC B R
R IERE A AW AR RS, CEMAGAL LR, ANGEES
PRI ZGHLH] , Homp DA = A KGR [ 8 & FA- R ZELH £. W=EE
R 25l AR T BIAE PR R E AL BE R EEY .
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[ Abstract] Objective To investigate the production and resistance of plas-
mid-mediated AmpC B-lactamase-producing Escherichia coli (E. coli) and analyze
their associated resistance mechanism and guide rational use of antibiotics. Methods
Three-dimensional extract test was adopted to detect AmpC B-lactamases. The plas-
mid-mediated AmpC B-lactamases were detected by multiplex PCR. Extended-spec-
trum B-lactamases ( ESBLs) gene, inserted gene cassettes of class 1 integrons and ac-
tive efflux system acrAB-tolC gene were amplified by PCR. Results Among the 402
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isolates collected, 28 (7.0% ) produced plasmid-mediated AmpC B-lactamases. DNA
sequence analysis confirmed that 2 were novel ampC genes. The resistant rates of
AmpC B-lactamase-producing strains against most kinds of antibiotics were higher than
the unproducing strains. They were all sensitive to imipenem and meropenem. Among
the 28 strains, 23 were multiple-drug resistance, 20 were determined as ESBLs gene
positive, 21 as class 1 integrons sequence, and 20 as acrAB-tolC gene. Conclusions
The resistance rates of AmpC B-lactamase- producing E. coli against most kinds of anti-
biotics reach a high level. The AmpC producers are multiple-drug resistance and there
may be several resistance mechanisms, in which class 1 integrons and production of
AmpC and ESBLs were the main ones. Carbopenems, amikacin and fourth cephalospo-
rins should be chosen in clinical empirical medication.
[ Key words] AmpC B-lactamases; Escherichia coli; Resistance
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FrHF R e, ABE T X Z 8 35 FrEE ek IR 2 BS B E. coli H 7= BB A1 7
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BRRRIR - B4R 4 T 25 1 s 4 D IR 2R 35 T EBefEBe A T2 &
H RIS RIG R B RARAS, TEE 5Bk, 23 AR 32 E DADE AR B34
EZE Yt (Microscan WalkAway-40) X458, JFIEHEMN E. coli ATCC25922 .E. cloacae
029M . E. coli SHV-5 .E. coli TEM-26.E. coli CIX-M-14 .E. coli OXA-1,

—. i
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K Fi MH BEAg A5 e Bk E 47 25 Y BURGAL: , 25 80H ik 3% 2005 4F CLSI #
AR

(—) = ERA-3 AmpC B BRI R

1. 7= AmpC BEHBRAY L 3% Thomson 1) FriaR i 7 B 3% 3 40 1 K 3R 48
FRUTTE , 3R A 75 Bk i iR s SR B A T R, TS T T 4°C 10 000 r/minEs
0> 20 min JFIRB EEBESH. S4B ER SV 8 H#T, 8 0.5 ZRE
DLV PE E. coli ATCC25922 BRI WA T MH 3510, B 30 g SLAIvE T4 A
(ZE 0XOID AF]) BEFFMA.C, FAEE I B4R 1% 5 mm Ab i 5T H:H
H B MM EPUIE 15 mm BREE, 43 FA0A 40 wl BRI AR | FH AT B BRPEXT HFR
PRAEFIE I , 35 C R IE IR, RAESMER LA E HIY KEK X, h =4
R FHME

2. FORCRE R AR mE/ NERBUTR Y

3. ZE PCR ¥ ¥R AF AmpC BEEFE K=Y 7 : 51 W75 S B Pérez-
Pérez Z vk ,6 MBI M R AR Y 1 BR K BELZE 1, PCR ¥ AR . BT
50 ul,10 x PCR 28 M3 ,0. 2 mmol/L dNTP,1.25 U Taq DNA B4 ,0.6 wmol/L
K154 MOXMF . MOXMR . CITMF .CITMR .DHAMF #1 DHAMR;O0. 5 pmol/L ) AC-
CMF _ACCMR ,EBCMF ,EBCMR;0. 4 pmol/L ¥ FOXMF #1 FOXMR, 100 ng AR
(437 Ff & DNA FoBRiiR B ) , ¥ SO 2514 94°C HiAE#E 3 min, 94°C 30 s,60°C
30 s,72°C 1 min,25 PMEXH, FH 72°C 2E{# 7 min, FIFEE Biometra /A 5] #Y T-radient
DNA ¥ (U HATY 3G, ko8 H B & DR, B 6 X —3 1943 3% i
BAR#E4T PCR [ L, PABAY BT 29M AR S FH XY B] , E. coli ATCC25992 A
BAMEXT B, 2RI KAEBEBEAMRAIE A Z AXT B, PCR P=#)7E & 0.5 ng/mL EB 1) 1%
DRSO B P B K, BB AR A R A AT DNA F BER/h4rbr. PCR =¥ K
EREYTEARAFENT,

R1 PP ampC EHHTFI 9T

HEER 519 SIS ERARS B3 )  PRABRKE(bp) HHRME(bp) GCenBank HRE

MOX-1, MOX-2, MOXMF GCTGCTCAAGGAGCACAGGAT 520 358-378 D13304

CMY-1,CMY-8 ~11 MOXMR CACATTGACATAGGTGTGGTGC 877856

LAT-1 ~4, CMY-2 ~7, CITMF TGGCCAGAACTGACAGGCAAA 462 478498 X78117

BIL-1 CITMR TTTCTCCTGAACGTGGCTGGC 939919

DHA-1, DHA-2 DHAMF AACTTTCACAGGTGTGCTGGGT 405 1244-1265 Y16410
DHAMR CCGTACGCATACTGGCTTTGC 1648-1628

ACC ACCMF AACAGCCTCAGCAGCCGGTTA 346 861-881 AJ133121
ACCMR TTCGCCGCAATCATCCCTAGC 1206-1186

MIR-1T, ACT-1 EBCMF TCGGTAAAGCCGATGTTGCGG 302 1115-1135 M37839
EBCMR CTTCCACTGCGGCTGCCAGTT 1416-1396

FOX-1 ~5b FOXMF AACATGGGGTATCAGGGAGATG 190 1475-1496 X77455
FOXMR CAAAGCGCGTAACCGGATTGG 1664-1644
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(Z) = BobiA R AmpC g B8 BRIL AR 25 L F Al

1. ESBLs [ ™1 . 31 SHV & ESBLs RE 51 ¥1/FH S W0 CEk (6],
1 TEM %, CTX-M ZUF1 OXA % ESBLs EFE #1581 F 3 ¥ 2% GenBank 24t
FIBIAR , TE2 RS EE M LTS3RI 519, 51 9)F 53R 2, PCR ¥ H#{k
R BEER 50 pl, & 10 x PCR 28 1% ,0. 2 mmol/L dNTP, 5|44 0. 1 mmol/L,
1.25 U Taq DNA B4 4,100 ng DNA itk , WS N :94C WA 5 min,
94°C 45 s, 55°C 45 5,72°C 60 s,fE¥R 32 ¥k ,72°C FE4# 5 min, FREF=HERE E. coli
SHV-5,E. coli TEM-26, E. coli CIX-M-14, E. coli OXA-1 35 FH ¥ X+ BB, E. coli

ATCC25992 JuAtEx IR , Z& B AKAUR AR AR v = BT R, PCR W18 KEE A W)

TR FRAFILNF
&2 Y9 ESBLs A5 975

HREAH SFFI(NESIGR S B37) P (bp)
SHV P1: GCCCGGGTTATTCTTATTTGTCGC 1115

P2; TCTTTCCGATGCCGCCGCCAGTCA
TEM P1: TTAGACGTCAGGTGGCACTT 1009

P2: GGACCGGAGTTACCAATGCT
CTX-M P1: ATGGTTAAAAAATCACTGCGCC 833

P2; TCCCGACGGCTTTCCGCCTT
OXA P1: TTTTCTGTTGTTTGGGTTTT 519

P2: TTTCTTGGCTTTTATGCTTG

2. IXEBETEHREH/ARFINY . PCR3IYWTFHSWICE[7], PCR
PR AR KR 50 pl, & 10 x PCR 2%, 0. 2 mmol/L dNTP, 5| ¥ %&
0.1 mmol/L,1.25 U Taq DNA 4,100 ng DNA 5, KM SHHR .94 CHA
#£ 5 min,94°C 45 s,55°C 45s,72°C 2 min,35 ME¥F,72°C Zfd# 7 min, PCR F=¥I7E
0.5 pg/mL EB ) 1% BEAEMESE H HLIK , BEIE AR 3t R G647 DNA R Br K
/NG PCR FEHE K A Y TR BRA R4k F o

3. acrAB-tolC E 31 . PCR 5| F5 S B CHk ', PCR ¥ A R . Bk
1% 50 pl, % 10 x PCR 2913 ,0. 2 mmol/L dNTP,E[#J4 0. 1 mmol/L,1.25 U
Taq DNA B4 ,100 ng DNA £k, KW ZEN :94C HZE 1 5 min,94°C 45 s,
57°C 45 s,72%C 120 s, 4§35 30 ¥K ,72°C ZE#1 10 min, PCR F=#J#E# 0.5 pg/mL EB
) 1% SRREWHBEIE L Fa Ik , F R BBBE IS AR A R 462847 DNA R KV/MNAr#T o

s R

— AR ER

28 BR7= BB AmpC BEAH R A 374 BRIE- IR W AW BURS R K 3,7
PR BR X ML % 35 7 SR B S B S 2 MU, kA is (71, 4% ) KRR E
(78.6% ) BORBURSE , XSk AP T kAL # L Sk LR A5 L DR DL U AR S5 D1 B 25 W) Tt
HRYBRE (= 60% ) . 28 H-HETH 23 BREANNHFBERR LKBEREK.K
EREHR EFERRNEGYFHPRRPRL EiRgy, RARSEWY (LE
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2552 SR - R PR B A _ EHEYmZE ") . B AmpC BB AR AR
H#R 402 SRR IRA T, 139 ¥R (34. 6% ) T L AP T, Horp =400 A 24 B
(17.3% ,24/139) , AR 6.0% (24/402) ,

F£3 28 =PRI AmpC BRANE A 374 BRI B R 2 MBS R

28 BRF=RE4ITE 374 pRAEF- BG4 TR
HiEAY
S(%) (%) R(%) S(%) (%) R(%)

W 100 0 0 100 0 0
X HEHE 100 0 0 100 0 0
Lranths 71.4 3.6 25.0 82.1 1.3 16.6
Lt 39.3 10.7 50.0 67.9 8.6 23.5
L ranels 32.1 0 67.9 61.5 0.3 38.2
L 28.5 3.6 67.9 37.2 1.6 61.2
WRF 7 - e 2L 3 42.9 21.4 35.7 82.1 13.9 4.0
URPLE AR 7.2 10.7 82.1 9.6 6.7 83.7
LT 7.1 0 92.9 67.4 0.2 32.4
Pk 2 71.4 0 28.6 74.3 1.9 23.8
FARVE 53.6 7.1 39.3 28.1 16.3 55.6
EEFVE 50.0 10.7 39.3 64.2 5.0 30.8

[ AYY

. ZE PCR pFAEYFEER

X 402 #R KM %7 FobL ampC B FHATLE PCR 31, A 28 tRFAYE:, B4
) DA B TR A AR FH B0 5 | W0 %) BH vk 64T PCR 338, £5 R B/~ - CIT FHH:
11 #,EBC PH'H: 7 #,DHA BHHE: 7 Bk, ACC2 Bk ,MOX1 %, B H:xt BRFNZS 0t BE 4
RY WEH T . X DNA W 745 58347 BLAST 4387, R 3L 1 #& CIT BHMERN 1 &
EBC FHYER PCR =Y /5 45 R AP 2 #T ampC EE A, 5371k CMY HZ:H 1 MIR
== 555

= .ESBLs Zt:F kil 5%

28 PR R AT AmpC BE4H T 7, 433 K W 8] TEM #J 16 Bk, SHV 5 7 #k,
CTX-M %I 4 #F1 OXA % 2 £k,

g EAFEREH ARG R

28 R REEMRA 21 bR [ RS TFREEEHEA TSI B, Bkt R
A 650 ~2000 bp A L1 ~3 FARAPESTFY A B, MBS HMERE
BRIZW T , W P45 23647 BLAST 43 RILE A :108 bp [ KBS FIHAFS,654
bp aar3 ( 4 i % FJ 48 - i 25 Z= K] ) ,690 bp aadAl (4 A% X PO FF it 25 ) AN
1009 bp aadA2 (4rASX A BN T RDIE AWM 25 ER ) , H A 2000 bp DA LK R
B Fp A F AR PR HIAKR453] DNA FF3),

F . EFSMHER S acrAB-tolC F[F PCR P45 R

28 BRI=EEER A 20 BRAEI ) 5 BE K/ R 1697 bp # acrA ik =1 K/
k1 510 bp [J acrB F3iEF=Y) , A 8 RIS F Bt K/NA 1633 bp # tolC FiK=H)
28 R W A 43 T AEAE B i 25 AL AN AR SR 8 3= 4,

i ®
FORAT 59 AmpC BRI 10 A4FS R B —FIi A C 26 B-PIMLIRERS , B2
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BEREE 1 250 3 fUCAAER LEBR AMBEWES , SMEERZRHEKREZH
STERE BIRRW A, AL WA RIFBR = RAF AmpC BT MRER R T
RE3E g (100% ) 32 B 35 B (100% ) 58 28U, X kMt Az (71. 4% ) (PR R 2
(78.6% ) BORBURSE , XSk AP T KA Hi iR Sk AR A5 L R DL U AR S5 DU B 25 W it
HRYBR (= 60% ) X URTL PG ARt Pk B 1H A T 25 R 8 &R T UR BTG Ak, 7T g
S ms L 3H X AmpC B 19 5% BE MR FE A O . PRI BRI R R T7.0%
(28/402) , & F B A A At SCHRRIE ', 3 s LA CITEBC.DHA #h +, X 5
P A At SRR AR ARF

ALY 7= A KGR, EESMER B FLERI R B L ST =407 mxt
7= BORLA: AmpC B B BRI TR 25 AL AT T R B1 5T

R4 28 BROTBEE BRI 25 H L A SR

ESBLs EIS RS

HhkgE AmpC Class I integron ZEMZE
TEM SHV CTX-M 0XA acrAB tolC
1 + + + + + + +
5 + + + +
22 + + + + + + +
50 + + + + + +
68 + + + + + +
72 + + +
81 + + +
123 + +
129 + + +
149 + + + + +
168 + + + + + + +
203 + + +
268 + + + + +
379 + +
384 + + + + +
388 + + +
393 + + + + +
709 + + + +
773 + + + + +
784 + + + +
852 + + + + +
881 + +
908 + + + + +
958 + + + + +
1169 + + + + + +
1176 + + + + + + +
1180 + + + + +
1439 + + + + +
o+ Fm ki

28 BRy= RS AmpC B KHIRA W ESBLs B ISR B : ™ AmpC
571 ESBLs X [RIRS P=Bi#F s i #h LA L ESBLs FERRAIKE H 25351k 68% F1 25%
ESBLs LA™ TEM Z3h £, H O SHV #l CTX-M, OXA B/, B4 FRIEF
FF R —Fh S Y T 25 B R R R BT, SR A R H SRR G
W OB B B B 2 [ A 3N , AT R BOR A HIMEHE . 25N IE, ERETHER
Bl 60 T ZSZH &, KB i WH b g Xt @ ZEME HRTE A Y 25 2 H
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(aadA) , ZRFEXT R MIE A YW ERE (dr) FAEBNEEE WL WER
(cat) , ZEAIRLD 28 BRP=BEERT | REBETFRHER 75% (21/28) , KM B L
FIFEE &R aadA , HABH ZEBEFHABER T SBEEBETRNEEY
2, DLEBRTRZHLE A 2R B T B A ScikaRE Y R E AR R -
N5 R R A TR 245 0 25 B T 26 1 O 3 5 B0 T 245 00 o R 1) ot DXk 22 e i R 5 e e[ 4
%, K HERE LA EE,

EXBERFEFESINMHER S LA AcrAB-TolC R4 0 E, Hil AcrA ActB #I
TolC EHMB— 1 =REE &Y , EHPREE-NFEANINENILE, ZEY
SMERI R B SR BN E AU AR, fLIE T D I B E A &, B g
R F=A 4 XA IAER B 2RI A ESHELGY (NEEE 48X 4
RELS)MWEKFELEMZ, 7 AcrAB-TolC R4 H TolC B —RLINEEH, &
BRI FYIESE TolC & AcrAB SZBLINREA AT sl Bk A EB 43, fHH F TolC F11 AcrAB 433
ARG 3T /a8 30, BT ATE TolC RAFFHRK AW BE, TolC RAF fE 58 2 A
AcrAB 3 B K B R 7 T RO Tl 25 3 8, i 24 TolC & bRl i 5k B, 40 B8 X 25 ) ) i R
Mol BRI AR 28 MR EERR R, A 20 Bk AcrAB EE M, R A 8 #
TolC FEPH FHHE: , KER4> AcrAB ZH FHME B AATE TolC B HBRA AR , VLA ABF T
HFRBHIRFE W AcrAB-TolC ARG L HFAETNREBL R IR , A R LB HIKR L E 25 ™=
EREERR,

MELERTLAE 1, P= B v 22 R B A 2R B A sl A DL i 25 AL, B Be i AR
LRI N L EMWZ, Xk B 25 L H AR 25 RAK LR BN E S, —FFm 2511
W5 EN ZFHEAGYNE , N EINHEREMES TN SRR PR B 5]
EXEAERMEEF T RIIE S Y 25 ; | — R i 25 = 24 0] 3§ 6 2 F i 25 51
], g FEE T R PIE 25 Al i = A F B AL EEE [ 2hT] B R 35N HER G
YR e, L, AR TR 25 P1H B S 4=, 7] R B AR AE 2 i 24 Pl )
WA, FRAGERI NS EWE , A InRITE Y B AR K E T, E I E R
B Fh XK < I R E IR 4% A B B P 259 ; 8 & E el i
DX A i 255 A 00 PR, Xof 400 B ) i 241k A T R AT % B R AR , DA 3 S i PR R DT
FZh , RIB X T340 T 25 R85 (= 60% ) FI 2582 hn AR il 48 F ; B i) 7 R 2
VHEAY, TN TE2EMAE , NERE KB HLEM GRS ILH, L E
T 25 V8 75 F I Z B B =1k , v 2 i 25 8 5 F 1B VR 3 BB B 3Rk, K i f o 4 o
L EM AT ITIME,

2 £ X W

1 Philippon A, Arlet G, Jacoby GA. Plasmid-determined AmpC-type beta-lactamases. Antimicrob Agents Chemother,2002,46;1-
11.

2 Wayne P. Performance standards for antimicrobial susceptibility testing; Fifteenth informational supplement. CLSL/ NCCLS docu-
ment M100-S15. Clinical and Laboratory Standards Institute, America,2005,25:1.

3 Thomson KS, Mejglo ZA, Pearce GN, et al. 3-Dimensional susceptibility testing of beta-lactam antibiotics. J Antimicrob Che-

PDF SCfHffiH] "pdfFactory Pro" i R AG]##: www. Fineprint.com.cn



http://www.fineprint.com.cn

ARSI R PR R 2 (R TPAR) 2007 458 A %51 %% %53 # Chin J Fxp Qin Infect Dis (Hlectronic Version), Augusi2007, Vol 1, No.3 - 163 -

~

10

11

12

13

14

15

mother, 1984 ,13 ;45-54.
Sambrook J, Fritsch EF, Maniatis T. Molecular Clong A Laboratory Manual. Cold spring Harbor Laboratory Press, America,
1992,2:19.
Perez-Perez FJ, Hanson ND. Detection of plasmid-mediated AmpC beta-lactamase genes in clinical isolates by using multiplex
PCR. J Clin Microbiol, 2002 ,40:2153-2162.
Yan JJ, Wu SM, Tsai SH, et al. Prevalence of SHV-12 among clinical isolates of Klebsiella pneumoniae producing extended-
spectrum beta-lactamases and identification of a novel AmpC enzyme (CMY-8) in Southemn Taiwan. Antimicrob Agents Chemoth-
er,2000,44 :1438-1442.
RS JEIE, RAK . T B- N B BRI R MR W R B S EM A FOLR KBS, PRGEBEMIPRER,
2003,26:199-202.
Touze T, Eswaran J, Bokma E, et al. Interactions underlying assembly of the Escherichia coli AcrAB-TolC multidrug efflux sys-
tem. Mol Microbiol, 2004 ,53 :697-706.
Moreira MA, Oliveira JA, Teixeira LM, et al. Detection of a chloramphenicol efflux system in Escherichia coli isolated from poul-
try carcass. Vet Microbiol, 2005,109:75-81.
Hofmann J, Cetron MS, Farley MM, et al. The prevalence of drug-resistant Streptococcus pneumoniae in Atlanta. N Engl J Med,
1995,333:481-486.
Bradford PA, Urban C, Mariano N, et al. Imipenem resistance in Klebsiella pneumoniae is associated with the combination of
ACT-1, a plasmid-mediated AmpC beta-lactamase, and the foss of an outer membrane protein. Antimicrob Agents Chemother,
1997 ,41 :563-569.
BER, §E3F, 2. KHRATE AmpC BN ESBLs R STHZGET. P EBIERRE, 2005, 30; 686-688.
g8, XKL, BIOH, F. KBHREEZRRA T AnpC BEURMEREE. + BEBRG 5057 7E , 2006, 6; 73-
76.
Bk, WK, X, F BEEFASABRAEAZENESERMGIH PR, HERBEZRE, 2006, 29;
725-729.
Zgurskaya HI, Nikaido H. Bypassing the periplasm: reconstitution of the AcrAB multidrug efflux pump of Escherichia coli. Proc
Natl Acad Sci USA, 1999 ,96.7190-7195.
(chR A A :2007-07-12)
(A3t 2 )

PDF SCfHfdiH "pdfFactory Pro" i R AG]##: www. Fineprint.com.cn



http://www.fineprint.com.cn

