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¥ A 4 4k CRABA H#afH i & it 2h, CRABA B4k ¥+ ade B.ade R.ade SV A & ade ] 894 B £ 25 T
CSABA B4k, £2F M EA %5 EL(P<0.05);abe M A B £ CRABA 5 CSABA s P oith b £ 2 F R4
it ENL(P™>0.05), $MEILESG carO A B £ CRABA B P ok 235 F CSABA BHh. £2F A4t 5 &
L(P<<0.05), it IMBABAURIHR A% AZ LR CRABAWEZGWHNHZ —, L F abe M AR T
5 CRABA MHkafgh L X,
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Study on correlation between drug resistance of Acinetobacter baumannii with efflux
pump gene and outer membrane porin gene”
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Abstract:Objective To investigate the molecular epidemiological characteristics of Acinetobacter bau-
mannii,to detect the carrying status of efflux pump gene and outer membrane porin gene,and to further study
the relationship between the efflux pump and the outer membrane porin with the strain drug resistance. Meth-
ods The clinical isolated strains of Acinetobacter baumannii were collected from the northwest oregion of
Zhongshan City,Guangdong Province. The efflux pump genes (ade B,ade R,ade S,ade J,abe M) and outer
membrane porin carO gene of Acinetobacter baumannii were amplified by PCR technology, meanwhile their
antimicrobial resistance was detected. Results The drug resistance of carbapenem-resistant Acinetobacter
baumannii (CRABA) was significantly higher than that of carbapenem-sensitive Acinetobacter baumannii
(CSABA) , the difference was statistically significant (P<C0. 05). Among them,4 CRABA strains were resist-
ant to tigecycline. The detection rates of ade B,ade R,ade S and ade J in CRABA strains were significantly
higher than those in CSABA strains,and the difference was statistically significant (P<C0. 05). There was no
statistical difference in the detection rates of Abe M gene between CRABA and CSABA strain (P>>0. 05). The
detection rate of outer membrane porin carO gene in CRABA strains was higher than that in CSABA strains,
and the difference was statistically significant (P<C0. 05). Conclusion The outer membrane porin and efflux
pump system are one of the important drug resistance mechanisms of CRABA in this region,in which the abe
M gene may not be related to the drug resistance of CRABA strains.
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B A 1z . A AR A T B B 45 B R 85 v 3 S AR R
E Rk B2 e N R G 1) B R R B . — . S R T
W EA 2R 25 HLH L BEE LR A )2,
S N BAT B B AG H R L ifi 25 R R R, 2020 4F
CHINET 48 T it 24 W5 0 B 48 b 7, 00 2 S S AT B8 % 58
BT 2GRN 73, 4% B E S 0 R
T 15k 7 B 04 2 B TR 24 0 1Y) B 2 S S AT B (CRABAD 11
F 2T 25 B 0 B A HE S R G i A DL K AP AL
TR R Bl g AR A R L B 2 ML 2 —
AR S L 43 M 2 R SR B 3 3h A1 HE 2R R S 3 R L
FAMEFLEE I carO JEH B 35 , #F— 87 CRABA
AR X Btk 7 55 04 S B TR 245 W0 10 40 1 T AT 2R O
1 BEMERHE

L1 — BRI AR i pa e A X B 2019
AE 1A 2021 4F 12 F I IR 43 85 04 i 8 R g AT B AL
152 Bk (B 3 52 bk, R — J8 3 R BB Wy B ) L
H CRABA 86 tk X ik 7 %5 i 20 T 245 ) 0% 1Y B 2
ANFFFH (CSABAYA 66 k.

1.2 fXE5H

1.2.1 FEXE VITEK-2 4 [ 3h i 4= ) % & Al
YR AT A (i AR Mg LR N R L B R AR AN (52
[E Bio-rad 22 &), 2720 Thermal Cycler PCR " 3 1%
(EE ABI A, DYY-2C % 7K F H 3Kk AL (AL 58 S —
AT

1.2.2  FEF AL W AR MH 355 AR
WA )T S A R B AT B D L R i A 2
2% PP R T R AR A RS R A HE SR R 2 b
JEAL 8 H ocarO AP 514 (& 1), DNA Marker,
Premix A% PCR LA CIXF G A LA TAY
TR By A B A, BT R bR Ch KR A
(ATCC25922) , 4l & I 5. 7 (ATCC27853) ¥ A
T R I R A5 s

1.3 ik

1.3.1 Y CRABA B8 BROR IR 8 H IR K 7R L
45 CRABA T M ok U558 5 1 — i BERE, A 35 M) | 4R
1% RO IR RS B A S

1.3.2 el s ™k & R 2020 4F CLSI-
M100 %5 30 RR™ #fE %2 B9 O vk oF A7 25 0 56, R A
VITEK-2 4 [ 3 it A= 1) % 58 124 B0 o3 B ASORS 0 240 T
1) B A A B VR B (MO L 48/ 97 HEE (K-B 32 46 I 41
PRI TR B AR . XTI 2R K-B vk 1 25 BT A
Z M8 [E FDA MY 24 b o F 47 035 . Sk A0 R i/
FF LI 0 24 BT 8 S IR Sk R TR A 24 bR o E AT
HEE

1.3.3  JEDIRI Bk EUHT GE 0V R A A K ik
il £ 417 DNA BHL, PCR §7 34 6 Fh A HE A LA (ade
B.ade R.ade S.,ade J.abe M) FI#F R FL & [ carO 3t

R CHNHE TR JE R 1 2 8. 94 °C BUAE P 5 min; 94 °C
30 5,52 °C 50 s,72 °C 60 s 3£ 30 DMYFE¥FH;72 C 7
min, carO FE K W 25094 CHA M 5 min; 94 C
60 s,54 C 30 s,72 °C 60 s 3£ 30 MFEFH;72 C 7
min) , 8 Y28 290 BN M BE G . 120 V LK 2 25
min , 38 5 E B AR AR BENR S AT 43 T

1.3.4 LY PCR P M=k £ Lifgd TAY
TR A PR w) R A7 2l 4k & i, 45 37 NCBI -
% BALST L%k,

%1 WMEREPCRYMWIDRET=WKE

HUAEA PHS1TE (53D R
K (bp)
adeB F. TTA ACG ATA GCG TTG TAA CC 541
R:TGA GCA GAC AAT GGA ATA GT
adeR F.ACT ACG ATA TTG GCG ACA TT 447
R:GCG TCA GAT TAA GCA AGA TT
adeS F. TTG GTT AGC CAC TGT TAT CT 544
R:AGT GGA CGT TAG GTC AAG TT
ade] F.ATT GCA CCA CCA ACC GTA AC 463
R:TAG CTG GAT CAA GCC AGA TA
abeM F.GTA GGT GTA GGC TTA TGG A 703
R:GTA CCG AAG TGA CTG AAA T
carO F:ATG AAA GTA TTA CGT GTT TTA GTG 750

R:TTA CCA GTA GAA GTT TAC ACC

1.4 SEiteFhbs R SPSS20. 0 #4447 504 55
43T 5 WHONET 5. 6 %5424 % i 8 A 3 AT 3 1Y
BU A 25 ) O TR AT 3 IR A A M L TSR 4R
Foon BRI X B, UL P<<0.05 NERA G+
2 & e

2.1 CRABA B PR IE B & 0GR %R 86 B
CRABA I KE MR TEEFZ AR R 7 d £ 99 2, H
R R E 56 B, LR E 30 BB LBl ch
1.87 : 1, 86 # CRABA Bk TE MM FEELI =
A8 BE(55.8%) A& AR 11 #:(12. 8%) , & N F} 8
FRC9. 3% ). .0 AN EE 6 Bk (7. 0%0) . PEIR B 5 fk
(5.8%) s INJFIRE 2 Bk (2. 3%) B R IHARE, TR,
RGBT RELL KM R 1 Bk, 86 #k CRABA W
e S VR B AR 1y 2 80 DL I 3 bR Al 32, 7 86. 0045 FE
WRGT W, 5 7. 0% s MBARAS 3. 5% JR W
FRAS 2. 3% s MO bR AR (5 1. 2%,

2.2 ZgUEaREe X 152 BREEE RS EIEAT 14
Fh 0B 25 9 19 PR A UBGR 56 (% 2) , Hop CRABA X
B YR i 25 P B B & T CSABA, 22 7 B A 4i it
R (P<C0.05), HHAH 4 ¥ CRABA B} N
IR 2y, it 25 %K 5. 6% ; CRABA X 3k 71 Uk Fi / 47
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EL 3 ) T 25 % 24, 400, XK 3 3R F A T 25 K R
58. 096 » X HARBL I 25 W Y Tt 25 % K85 F 700
£2 12 REBRHHEN 14 RAHHWHRHE

CRABA(n=286)

CSABA(n=66)

BLE Y
MREL T 2% () WREL T2 ()

£ NI A i) 86 100. 0 66 0.0
IR 7 PG A/t el £ 38 86 89.5 66 0.0
Sk FE VR M /& 30 86 24. 4 66 0.0
3 760 il e 86 100. 0 66 1.5
Sk f1 ntt i 86 88. 4 66 1.5
e K5 86 100. 0 66 0.0
F ik K 86 100. 0 66 0.0
IRKEER 86 75.6 66 1.5
TZHER 86 70.9 66 0.0
WA 86 100. 0 66 3.0
LR R 86 94. 2 66 3.0
B 4 - it e Y T s 86 83.7 66 0.0
Kk R 69 58.0 54 1.9
BN 72 5.6 54 0.0

2.3 AMEEILFGKD 152 BREE S ARSI E .5
M H ade B 122 ¥k .ade R 104 #.ade S 114 ¥k .ade
J 138 Bk .abe M 146 ¥, If X438 7= 4y it 47 0 7 A
UL 1, 86 # CRABA B #k H ade B(95. 3%, 82/
86) .ade R(80.2%,69/86),ade S(94. 2% ,81/86) L)
K ade J (96. 5% .83/86) [ K th R B & & T 66 #k
CSABA H # # ade B (60. 6%, 40/66), ade R
(53.0%.,35/66),ade S(50. 0%,33/66) LA & ade ]

(83.3%,55/660) K HH R, ERWBRITFE X (P
0.05);abe M 3 FH 7 CRABA 5 CSABA B ¥k 0 #:
HERER LG HE X (P>0.05), W3,

bp M 1 2 3 4 5 6 7 8 9 10

1000
700
600
300
200
100

#:M & DNA Marker;1~2 & ade B #MHEZE 2 [K (541 bp);3~4

3 ade R AMHETR LA (447 bp) 55~6 A ade S AMERIER (544 bp) 37~

8 K ade J AMHEZE LK (463 bp) ;9~10 2 abe M AMHEZE LK (703 bp) ,
& 1 HERHITRIIHRERBKE

2.4 HMEFLEA carO FEHAAI 152 FREES A3
FFE H 46 Y carO FE R 135 Bk K H Rl 88. 8%,
Py AT IR AL LI 20 HoH carO FEH 7E
CRABA HRAK: H 2 (95. 3%) B i & T CSABA

¥R(80.3%) . ZRA G E X (P<<0.05), IL# 3,
bp M 11 12 13 14 15 16

2000

1000

750
500

250
100

#:M & DNA Marker;11~16 A carO F£[K (750 bp) ,
& 2 HERHITEMELEAD carO EE B IKE

%3 CRABA #1 CSABA BI#MNEFLEE carO EERIMHERERK HE B[ (%) ]

B n carO ade B ade R ade S ade J abe M
CRABA 86 82(95.3) 82(95.3) 69(80. 2) 81(94. 2) 83(96.5) 85(98. 8)
CSABA 66 53(80. 3) 40(60. 6) 35(53.0) 33(50. 0) 55(83.3) 61(92.4)
x° 8.511 28.453 16. 947 38. 884 7.755 4.052
P 0. 004 <20. 001 <0. 001 <0. 001 0. 009 0. 086
3 i ® TR RS T 2R AR T 24 R B IR (5. 6 00) , Sk J IR A/ &

fifd] & R 2y KT B AT 5 | S I I AL A DG il 4% A I
YL HLA AR 1 & R O AE %, L 2 CRABA
(18 H B RN A% 35 o 45 1 R 14 B JER G 36 7 77 O B K Pk R
F T 00 2 N Sl T TR R S e P Ja e 19 O AR, %
PR RRSIEAT AT 90 2% LA KR ST 25 B 18 BF 5%+ 43 b
B, AR 6 AN Bl R A 0 I PR RN DL B 24
A3 AT S S R SR T A 43 S Rk AR AR T A W
PraE M ANRELL R 2 R, H L TR I ENK VA 7
AHEHRAE St M B DI RE AR T 0 &% . CRABA T Bk X
BUE 259 ) Tt 245 PR W) 5 T CSABA, Hith CRABA

ELHH (24, 4 %) DL BRI E (58, 0 %) I 2, it Hifl it
BRI 25 W0 A T 25 R B T 700, %45 R 2020 4F CHI-
NET 20 B8 i 25 W I 5 i 45 — 8 . P 2 o 5 2
I i P B0 2 AN B R B i 25 G s, LR T
il 2 3 ok 35 DR KO 55 B 3Rk A5 T 45 Fh b R 25 W bk 3
PR s A PR 360 S, T S o I L B TR 24
Py AT 1 IR L K A T P 7 R AN HE S R R B Rk DA
B Wy B B 5 . A T A TR 25 ML A0 F 5 o A HE
TR 7 0 R W e S R AR R W) A0 R R T A
A3 0k FE A 2 e R 22—
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i R I FF B R 3 AL & B 25 s A HE R 3
PR, FLAMHEZE X 22 B IS o 8¢ B R S M L 1) Gn B pR 2
Wy 275 R0 R R DL R Rk A B 0 LA A BT HE
AN A AR BRI RE A OGB4 o L R R LY R T 2 45
WAL R BB T8 AN Sl FE A A [ A T 2 DL
RAFHEMm 2y, AR FE Ade ABC.Ade IJK.Abe M
HNHERE KR FE R (ade Roade S) 72 2041 T Ilfe IR
SORFATE A B bR CRABA B MR 4 JL TR 0 K 2%
TE 80% ~ 98% . CSABA B fk 45 % A /) & & 7
50%~92%, 5 BADWY &' BF 9% 45 5 40 0l 7F
CRABA H Pk ade B ZEH K HH R E ik 95.3%. 5
CSABA H#RIIK 3 (60, 6 %) A 1, 22 5 A G it 2
=X (P<C0.05),70] ade B &K J& Ade ABC #MEF
PAT 25 R ES . Ade ABC AMEFR I FLZ
EUERH R RS Ade RS #5881, Ade RS i 17 A 3%
A8 n] 5 Ade ABC MHEZE 19 1 & 35, A BF 5T
K CRABA Btk ade R 2 ade S HEPH f#6 H R 1
b T CSABA B BE, s — 2P HEMAE CRABA T #%
Ade RS il RGEHE K 551 Ade ABC SMEZE 1Y &
Feak L M S BB BR T 25 P A 1 . Ade TTK AP HEZE
T 5 Ade ABC AN EZE 4 W & A M4 by 4 1 5 40
M= B RAEM , Ade ] SMERE S Ade BAMER AR
PRI , Ade T AMHEZE BT A W3R Z 28T 250 19
B KRR HEAT IR, BT BE AR Sk TR R Jn 2R 2K fif) & AN Sl AT
PP A O ARG P ade ] 3K DG HY R AR
CRABA 5 CSABA Wk 22 R A Gt 8 L (P <
0.05) . Hirp 4 #RXF B2 2R ZE it 25 /) CRABA B #k 29
it ade ] 1 ade B 3, MATE KiEH A Abe M
HMHEZE DL HT 8K Eh SR E e AR S B g
FH abe M LA 1 5 R 5 5 0 & R S FF I 19 £ 5
5 UIM 54, BRATU " fF 5845 i abe M 3E R X
S ANIITFEEAKRZ EM NS E5EE. ALE
K abe M 3 H % 7E CRABA F 5 CSABA
B R I] 22 % LG 2F 5 L (P =>>0. 05) , Al fig 5 X5 75
BIGZEPUE 25 Y RO 25 JC 56, 1 ade B.ade R.,ade S
DL ade J B AOAE %7 CRABA 5 CSABA B #
[ 2% S A5 45122 2 X (P <<0. 05) , $E /R 4 L X CRA-
BA Wi 25 1 5 AdeABC & Ade TJK #hHE R % 41
ISP

LS AN B A AN T, carO 2R T
OmpA M5 = F & & [ i, o7 i@ o M #l NF-«B {55
1 5 5 ) i 2 AN Sl AT B AE A AR DR R RN B2
TR carO FBAS S T WG F 1S & IR AE #2
REATH SN R BB B RS e kA E K
SR AR, 5 T R IS BT A 24 W 1 AR AT M T 2 AE A
— R RTFR R, carO FFH K R
CRABA 5 CSABA WtkH Z R A Gil ¥ E L (P<

0.05)  carO ¥ 7F CRABA Bk ERE G & . %
4E 5 ABBASI %V SR ML B S BB AN 1
AR, ATRE St T 2 Fh carO 28R KILE T
Xof WV % LA S T e S e ) £ 8 R AT T R R
Arol , B T BT carO 25 H Y mRNA §E &4
Mr oA BT T carO 2K 1 7E A [H] 63 8 R 3h AT 58 Y
#ik,

£ WU = N o o T2 v s =R
AN TRY it 245 ML 2 1B) A8 R Ik 3R L AN FL B (1 LA B A HE SR
ARG A M X CRABA B E 2 25 AL =2 —, Hop
abe M 3 [H Al it 5 CRABA B Fkifit 25 7 6. A#F
FEBYA 2 b 7 T B A % A0 HEZE 3 R I A L 2
BE IR 3R 3K 80 o A0 A R AE LR BRI SR R kb A2, DA
0 E — 25 WA B = S St T B 104 FH DG T 25 ML
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