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1.1.5
5-6 ( )
o 1,
1 RT-PCR
(573")

adeBR GCTTTTCTACTGCACCCAAA 6
adeB-F CTTGCATTTACGTGTGGTGT

adeJR GGTACGAATACCGCTGTCA 6
ade]F GGTCATTAATATCTTTGGC

macB-R CGGCTCATGACCGTGGTATAA 5
macB¥ CGGAATGGGTTCGGATGAC

emrB-R TGAGCGTTTTGGTTCTGGAAA 5
emrBF GCGGGATGATTCCGACTTC

abeSR GGCATAGGCAATCCCGATT 5
abeS-F TGTGGGTTATGCAGTTGCTTTT

abeMR ATGGCCTAATGCTTCGGAATAG 5
abeMF TGGGTATGCCCGCTGTAAC

craA-R GAAGACGGCGCCCAAGT 5
craA-¥ CCTGATTCAGCCAGCCATGT

poBR TCCGCACGTAAAGTAGGAAC 6
rpoB-F ATGCCGCCTGAAAAAGTAAC

165 rRNA-R AGCATTTCGGATGGGAACTTTA 5
16s rRNA-¥ GTCGTCCCCGCCTTCCT
1.2
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(crsI ’
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1.2.4.3 PCR c¢DNA

PCR
rpoB ° . SYBR
Premix Ex Taqll 12.5 pl ¢DNA 2 pl ddH,0
8.5 ul 25 plo 195 C 30 s
95 C 55 60 C 50s 45 o
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o 4 ~8 26
13 MIC 4 ~16 2
2 26 18 n( %) MIC 16 .
(R %) (I %) (S %)
26( 100. 00) 0(0) 0(0) bp M 1 2 3 4 5 6
/ 24(96. 15) 1(3.85) 0(0)
24(92.30) 1(3.85) 1(3.85)
23( 88.45) 1(3.85) 2(7.70) 2000
24(92.30) 1(3.85) 1(3.85) 1000
24(92.30) 1(3.85) 1(3.85) 750
26( 100. 00) 0(0) 0(0) 500
26( 100. 00) 0(0) 0(0) 250
24(92.30) 0(0) 2(7.70) 100
23( 88.45) 0(0) 3(11.55)
12(46.15)  2(7.70) 12(46.15)
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21(80.77) 1(3.85) 4(15.38) 1 PCR
22( 84. 60) 1(3.85) 3(11.55) M: DNA Marker: 1 ~5: 6:
3(11.55)  7(26.92)  16(61.53)
/ 12(46.16)  8(30.76)  6(23.08)
B 0( 0) - 26( 100. 00) 2.4 mRNA
/ 26( 100. 00) - 0(0)
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K-B
( 3)
: S: =21 mm I:16 ~20 mm R: <15 mm
mRNA
2.2 26 °
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PCR 1, <0.05) .adeJ( P <0.05)
2.3 ( 3)
3 mRNA (x£5)
adeB adeJ emrB macB abeS abeM craA
17978 1.08 £0.32 1.03 £0.31 1.00 £0.23 1.04 £0.32 1.03 £0.11 1.05 £0.23 1.06 £0.32
17978TGC 551.98 £137**  8.65+0.81%* 0.52+0.41 10.84 £1.32%%  0.45+0.13"  10.63 +1.48%* 0.97 +0.09
179781IMP 12.42 £4.12%* 18.18 £8.15°  0.97 +0.41 3.34£0.27** 8.14+0.29°  3.56+0.34°  4.53£1.56**
GN172587 33.34 £11.41*% 3.06+0.71** 0.52+0.35 2.97+0.62** 0.54+0.24" 1.13 +0.06 0.64 +0.08**
GN172015 12.54 £2.15%* 12.83 +0.77" 1.05 £0.49 3.64 £0.57°  10.67 £4.06 1.59 £0.13 0.82 £0.14"
GN172837 38.81 £7.84%% 35.92+1.24** 0.28 +0.06 4.71+0.21%* 7.43+1.13 1.39 £0.45 0.77 £0.18
GN170678 78.00 £13.82%* 16.45 +2.77°  0.30 £0.03" 1.06 £0.11 14.37 +4.84" 1.32+0.28 0.78 +0. 18
GN170685 16.79 £1.73"  10.23 £0.02** 0.33 £0.16" 1.41 +0.35 0.42 +0.12" 1.50 +0.26 1.62+0.22"
GN170182 20.44 +2.44" 558 0.14** 0.52+0.10** 1.70+0.33 7.19 £1.02° 1.17 £0.30 0.75+0.11%*
GN172740 27.83£3.59"  59.40 £11.41° 0.36£0.01** 3.56+0.34" 8.66 +2.06" 0.58 +0.11 0.73+0.06™*
GN171396 31.36 £7.68°  13.22+1.90** 0.22 +0.06" 1.27+0.12°  4.76 +1.24"  2.1020.02 0.64 £0.22"
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Preliminary study on the resistance of

Acinetobacter baumannii and mechanism of drug efflux pumps
Zhao Yayun Wang Xinling Zhu Yunzhu et al
( Dept of Infectious Disease The First Affiliated Hospital of Anhui Medical University Hefei 230022)

Abstract Objective To investigate the distribution of efflux pump gene and its relationship with drug resistance.
Methods The minimal inhibitory concentration ( MIC) of 18 antimicrobial agents against 26 multi-drug resistant
Acinetobacter baumannii clinical isolates were determined by dilution method and disk diffusion method respective—
ly. adeB adeJ macB emrB abeS abeM craA efflux pump genes were amplified by polymerase chain reaction
( PCR) . Quantitative gene real-time PCR was performed to investigate the expression of efflux pump genes. Results
All twenty-six multi-drug resistant Acinetobacter baumannii showed highly resistant to 18 antimicrobial agents and
three of them were tigecycline—resistant isolates. The detectable rate of clinically isolated multi-drug resistant Acine—
tobacter baumannii strains of adeJ and abeM were 100% (26/26) and the detection rates of abeS adeB and craA
were 96. 15% (25/26) and 92.31% (24/26) 84.62% (22/26) respectively. The detection rate of efflux pump
gene macB and emrB was more than 80% . The average expression levels of macB of tigecycline—resistant strains was
5. 84old than that of the standard strain. Conclunsion  The detection rate of efflux pump gene macB emrB craA in
multi-drug resistant Acinetobacter are higher and the expression of macB is related to tigecycline resistance.

Key words  Acinetobacter baumannii; efflux pump; resistance mechanisms



