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[ Abstract] Objective To investigate the role of active efflux system AcrAB in carbapenem-resistant
Escherichia coli,and provide theoretical references for clinical anti-infective therapy. Methods The minimum
inhibitory concentration (MIC) of antibacterial drugs against 20 carbapenem-resistant Escherichia coli was de-
termined by agar plate dilution method. The carbapenemase type was detected by modified Carb NP method.
The differences of acrAB gene expression in carbapenemase-negative and -positive strains, and the effect of
sub-MIC imipenem on acrAB gene expression of carbapenemase-negative strains were determined by Real-

Time PCR (RT-PCR). Results

ance to other antibiotics tested. The results of carbapenemase screening and PCR amplification showed that

Except for amikacin, carbapenem-resistant Escherichia coli had high resist-

eight strains carried the NDM-1 gene, three strains carried the IMP-4 gene,and one strain carried the KPC-2
gene. Moreover,there was one carbapenemase-producing strain which didn't carry resistance genes. The RT-
PCR results showed that the expression of acrAB gene in carbapenemase-negative strains was higher than that
of positive strains. Sub-MIC imipenem could significantly induced acrAB gene expression in carbapenemase-
negative strains (P<C0. 05). Conclusion The active efflux system AcrAB is an important factor in the resist-
ance of Escherichia coli to carbapenems.
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AR D 407 DNARNA 2 Bal 165 & (b
TR AR A BR A 7). cDNA & ik & .2 X
Realtime PCR Master Mix( 1 R Egi AW R E
BN DD Tris FNETASHE C LA T A TR I A BR
N S SR (H A Sakuma 2 &), 48 55 f E
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TEAS O B AE F- b . 37 “CREFRaE . o A
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A 600 nm AW G EEME (Agy )N 1.0~1. 4, B
1.5 mL HWTE 4 °C.5 000X g &M F &L 5 min, 3
FWEWL HEARH 20 mmol/L TrissHClI(pH 7. 8) ¥k 2
W, BERTTTER T 500 pL 19 20 mmol/L Tris-HCI
(pH 7. 8) v, #2 VKt 4% 14 T 8 75 24 ff v A4, SR 5 1
4 CEMT R AFEEE O 5 min, B 50 pl IR
S5 50 pL MR T RS RS IS IV VK
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IMP-4 JE[H A 1 #REEH KPC-2 4, Hifth 8 Bk A
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IMP BHE: .1 Bk KPC FEYE A 1 #R7=EEH PCR ¥ i
BF: 1T R DR A £ il 7 8 O T Ok TR ) 8 S i S B0 g
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it FH M TR PR 1) acr AB 3k BRI 3R 3k AKCF- 241K, W RE H T ik
T B0 WK i IMP 25 ), {25 9 7 40 08 1A 9 & R
W BE AR R R LLMOIE acrAB (3L, AN, BT
K 6 2 B AEAE T ORI BORLAE B B 25 W s /R
R W Sk Ak, T A 22 BB 25 90 1 K fd I RN AR
it , 7 J ) [] P BT AT (8 4T TR 24 ) PR TR A acr AB 1Y
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T 2B T 24 M s N W R PRI AR AR i L 25
USRS BRI G BT 25 . b, acrAB 1 5 %
BERNGBEAEM AN EZRZK, & F-MIC $iH 2
Y75 T AN R T 245 AL 22— o DR R PR TA I T 2 B 5
AL 11 JER Y B NI R BT B 24 0 4 24 R L B o O 24 Uk
JE A IR 8 B 5l a4 B MIC A, 3 % F 34 G
7R B T BT i KO T 24 5L A R

2% Uk

[1] POTTER R F,D'SOUZA A W,DANTAS G. The rapid
spread of carbapenem-resistant Enterobacteriaceae [ ] ].
Drug Resist Updat,2016.29:30-46.

[2] SCHUSTER S,VAVRA M,SCHWEIGGER T M,et al.
Contribution of AcrAB-TolC to multidrug resistance in an
Escherichia coli sequence type 131 isolate[ J]. Int J Anti-
microb Agents,2017,50(3) :477-481.

FTREF 2019512 A% 48 5% 24

[3] POURNARAS S, KOUMAKI V, SPANAKIS N, et al.
Current perspectives on tigecycline resistance in Enter-
obacteriaceae: susceptibility testing issues and mecha-
nisms of resistance[J]. Int J Antimicrob Agents,2016,48
(1):11-18.

[4] DORTET L,POIREL L,NORDMANN P. Rapid identifi-
cation of carbapenemase types in Enterobacteriaceae and
Pseudomonas spp. by using a biochemical test[J]. Anti-
microb Agents Chemother,2012,56(12) :6437-6440.

[5] CHEN Z,LI H,FENG J,et al. NDM-1 encoded by a pNDM-
BJO1-like plasmid p3SP-NDM in clinical Enterobacter aero-
genes[ ] ]. Front Microbiol,2015,6:294.

(6] VES . RAELk. HI4FE . 4%, 2008 4F € CHINET 41 B it
2y LT . R 5 AT 44 35, 2009, 9(5) £ 321-329.

(7] WA4H&L RAE MR, TER %, 2015 4F CHINET 41 B it 24 1
W 17, R U 5 kY7 44 7, 201616 (6) 1 685-694.

[8] TRECARICHI E M, TUMBARELLO M. Therapeutic options
for carbapenenrresistant Enterobacteriaceae infections[ ] ], Vir-
ulence,2017,8(4) :470-484.

[9] BHATIA M,LOOMBA P S,MISHRA B,et al. Reduced
susceptibility of carbapenem-resistant Klebsiella pneu-
moniae to biocides: an emerging threat[ ]J]. Indian J Med
Microbiol,2016,34(3) :355-358.

L10] €, 1 2% . B 75 25 5 Tf 25 1) 1 A G Rk 4 1 32 W i e [T .
AW TR R ,2018,34(8) 1 1338-1345.

(117 3K A4k, T #. 2015 4F CLSI M100-S25 = % 0 3 P & A
LI th AR s B 2= 35,2015, 38(4) :229-232,

[12] LI Y,SUN Q L,SHEN Y,et al. Rapid increase in preva-
lence of carbapenem-resistant Enterobacteriaceae (CRE)
and emergence of colistin resistance gene mcr-1 in CRE in
a hospital in Henan, China[ J]. J Clin Microbiol, 2018, 56
(4):e01932-17.

[13] DAGHER C,SALLOUM T,ALOUSI S,et al. Molecular
characterization of Carbapenem resistant Escherichia coli
recovered from a tertiary hospital in Lebanon[]J]. PLoS
One,2018,13(9) :e0203323.

[14] SR 95 R 2, F M. 0T 5 M 50 R 5 3 16 5
A AL RELT ], AR I B i e 7 2R i, 2018, 28 (9) - 1424~
1428.

[15] PUZARI M,CHETIA P. RND efflux pump mediated an-
tibiotic resistance in Gram-negative bacteria Escherichia
coli and Pseudomonas aeruginosa: a major issue world-
wide[ J]. World J Microbiol Biotechnol,2017,33(2) .24,

[16] SHEN J,YANG B,GU Q,et al. The role of AcrAB-TolC
efflux pump in mediating fluoroquinolone resistance in
naturally occurring Salmonella isolates from Chinal[ J].
FoodbornePathog Dis,2017,14(12) :728-734.

[17] PAGES ] M,PESLIER S,KEATING T A.et al. Role of
the outer membrane and porins in susceptibility of beta-
lactamase-producing Enterobacteriaceae to ceftazidime-
avibactam[ J ]. Antimicrob Agents Chemother, 2015, 60
(3):1349-1359.

Wi fe B #1:2019-04-09 & [9] H #1:2019-08-02)



