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KAV B ERRY B B B A A 89.8%.91. 8% v T7. 6% . 3 &k e F o vk Fo A 38 69 @ 35 & 455 4 91. 8% A
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Study on multiple drug resistance gene of Acinetobacter baumanii isolated from hospital
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Abstract: Objective To study the drug resistance of multiple-drug-resistant Acinetobacter baumannii( MDR-Ab) and its rela-
tive carbapenemases genes,in order to provide references for rational use of antibacterial agents. Methods A total of 98 strains of
Acinetobacter baumannii( Ab) were identified by using the MicroScan WalkAway96 automated microbial identification susceptibility
testing system,and the resistance genes,including OXA-23,0XA-24,IMP,VIM, TEM and SHV, were detected by using the poly-
merase chain reaction. DNA sequences of positive amplification products of the resistance gene were analysed. Results The drug re-
sistance rates of 98 strains of MDR-Ab to penicillin class and cephalosporin class both were 100. 0% ,to imipenem and meropenem
were 55.1% and 54. 1% respectively,to gentamicin, amikacin and tobramycin were 100. 0% ,100. 0% and 87. 8% respectively, to
ciprofloxacin, levofloxacin and gatifloxacin were 89. 8% ,91. 8% and 77. 6% respectively, to sulfamethoxazole and rifampicin were
91. 8% and 100. 0% respectively,to polymyxin B and polymyxin were 14, 3% and 11.2% respectively,to tetracycline, minocycline
and tigecycline were 100. 0%,6. 1% and 4. 1% respectively. The results of resistance genes detection in 98 strains of MDR-Ab
showed that 70 strains carried TEM and OXA-23 gene,53 strains carried VIM gene, 41 strains carried IMP gene, while OXA-24 and
SHYV genes were not detected. DNA sequence analysis showed that the homology of OXA-23, TEM, IMP and VIM genes were
98%,98% ,99% and 99%. Conclusion The condition of antibacterial resistance of MDR-Ab in this area is very serious,and TEM
and OXA-23 are the main drug resistance genes. Carrying multiple resistance genes is an important cause of MDR-Ab resistance.
The treatment of patients with Ab infection should be based on the results of drug sensitivity test for rational use of antibacterial a-
gents.
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BRCT4.590) A3 WM bR A h 43 8 12 R (12, 220) , LB bR A vh 43
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1.2 2885355 MicroScan WalkAway96 4 [ 30 i A= ) %
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Thermal Cycle % & A} 4% 20 5w (PCR) ¥ 884 5 GelDoc XR %
I AR AX (3£ [# Bio-RAD 23 &) (PCR 5|4 (L A4 TR A R
ATFE D Taqg DNA Filf R4 (A TRARA R Maker
DL500 (JGEF AW TRA BRA R . & H I K 5] ) 7 51 F
YK B ILER 1.

1 BEESIMFIMTYRKE

it 45 Bk R R A 75 (5" >3 T BE (bp)
JES—— TEM P1.5'-CGG TAT TAT CCC GTG TTG-3' 280
B o P2.5-GTC GTT TGG TAT GGC TTC-3'
P1:5-CCG CTG GGA AAC GGA ACT-3’
SHV , ) 286
P2.5'-CCC GCA GAT AAA TCA CCA CAA T-3
P1.5'-CCC GAG TCA GAT TGT T-3'
R DY BRI COXA) OXA-23 ) ) 275
P2.5'-ATG GCT TCT CCT AGT GTC-3
P1:5'-ACT TTA GGT GAG GCA ATG-3'
OXA-24 . , 286
P2:5-AAG GTA ATC GGT TAT GTG-3
P T — P P1.5- CAT GGA TAT TGC TGC TC-3' 29
&8 B i
s P2.5- CTT TAG ACT CGC CTT CA-3’
P1.5-AGT CTC CAC GCA CTT TCA T-3'
VIM 505

P2.5-CAC AAC CAC CAT AGA GCA CA-3’

PLAF S5 1: P2 4 k514 2.

1.3 Jik

1.3.1  ZJ0pd % e K805 98 & MDR-Ab ¥y f§ Mi-
croScan WalkAway96 4> [ gl 3 A= 9 %5 78 / 24 B0 i 3R 48 26 8
FEARAT . R BS OR A2 R G0 b T HL S 0 P AR L OB OR R
B kAl b A Sk A A e kAT R A s RN D A LSk
s Y R R KR ER MR ED R A WY
BWRPLIGAR AW VAR B P AR ZRWEE .2
B R BOAE T IR R KB HE BINIF R 5% 23 Fpi 2
Y Ihe /AN B e B (MIC) . JiT 45 MDR-Ab 846 0 % 7 5 R 17
F—80 Cuk#fi. J25m AR I 24 45 SR I Wi b o 2 IR 2011 4R
= 1) I PR 52 3 % b Wi AL 9 23 (CCLSD AR ME AT . 25 03 36 i 1
TR B ObE oKk 3R A B ATCC25922, #1 & R 3 AT &
ATCC19606,

1.3.2 MDR-Ab DNA #EHHI % SR F & bk 52 B4 i DNA
BEAR T - PRk B 43 2 5 50 [ MDR-Ab B % A & 1 mL Az B 4h
KHY EP 45 GRS G E B 024 10 em (B AL E 8 000
r/min #.0 2 min, 7 LIS 100 L 218K 26 R IR A 4% L
T BHIRA AT L 95 CF I 10 min, HAEB LN
10 em B ES.LHLLE 12 000 r/min B0 2 min, iFf8 3G EN K
R 0 40 7 DNA B4 .

1.3.3 RMERRAMHE PCRY M MAA R : BIMAIAZRN
25 pL, Hih 10X Z wprif 2. 5 L, 25 mmol/L &4k 8 (MgCly)
1.5 pL,25 mmol/L i A A HR (ANTPs)0. 2 pL, DNA £
B2 pl,5 pmol/L P1#1 P2 51414 1 p1.5 U/l TagDNA i
0.5 pL, TG B K H L Z AR 25 pL. 3@ id C1000TM Ther-
mal Cycle PCR §" 44U P38, KW &5 :93 ‘C AP 3 min, 93
CASPE 30 s—>53 CE Ak 30 s—>72 °C L | min, JFH 35 4>
#1,72 CZEK 5 min,

1.3.4 #IK5MB PCRY YA AR (1. 500 8

VK BB LG B A B R KO B B SRR PR EE I L BLE 1Y
St A Ay S ARG W BH 4 L 3 3 GelDoce XR ¥ B B AR A WL 5% 5F
BARARAT
1.3.5 PCR =¥y 7 PCR ¥ 38 BH 89 7= 2% BV 4A
AP B R R 246 ) . 327 B2 Chromas, ) 77 45
57 XA BLASTN &5 GenBank B4 g b 1) 77 41 B
F13F H 53 #T
1.4 SEil24b3 SR WHONETS. 6 #4dE 47 25440 47
2 % R
2.1 ZHEURE LR 98 #k MDR-Ab X %5 % 2 Fk 0250
T 25 4 B TR 25 3R 14 2 100, 0% 5 o 207 P A/ &7 B30 (0 T 25 2R O
73.5% o Xt Bk B O BT T 24 0 v M B R RN 36 B B R 1Y T 24
RAA N 55. 1% M 54. 1% ST A BT RIE LW R R KE
FOBTOR R A Z AR R I 2 %4 51 100, 026,100, 0% 1
87. 8% X METH R YL A M h ANV & LAWY & g v
ST 25 2643 3y 89. 8% .91, 8% I 77. 6 % K Ak frie FFY W ne 1
F T (i 24 3843 S 91. 8 Y0 R 100. 0%, X Z Fh T R A Z Fh A
Z B 2R HR 14. 3% 1 11. 2%, XU & CRiEH ZE 5
TR 2 (T 25 28 43 3k 100. 0% .6.1% 4. 1%, W3 2,

£2  98#% MDR-Ab WM E MM R MEL(X)]

BRI R I S

RV &7 72(73.5) 12(12.2) 14(14. 3)
[ S 98(100. 0) 0(0.0) 0(0. 0)
Sk 760 iy 15 4 98(100. 0) 0€0. 0) 0€0. 0)
3K 76 g 98(100. 0) 0(0.0) 0(0.0)
kAIA 98(100. 0) 0€0.0) 0€0.0)
Sk F e g 98(100. 0) 0€0.0) 0(0. 0)
RV R 88(89. 8) 0(0. 0> 10€0. 0)
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gk 2 98 ¥ MDR-Ab Xt E W AIEL R L2 (%) ]

EEyEy i R I S

kAt it Ji5 98(100. 0) 0(0.0) 0€0.0)
IE=30F 76(77.6) 6(6. 1) 16(16. 3)
RKFEE 98(100. 0) 0€0. 0) 0€0.0)
Iz 3 v 54(55. 1) 5(5. 1) 39(39. 8)
ET K 53(54. 1) 5(5.1) 40(40. 8)
VN R 90(91. 8) 2(2.0) 6(6.1)
IR 37 75 Ak 98(100. 0) 0€0.0) 0€0.0)
ERL AR 98(100. 0) 0(0.0) 0€0.0)
T fre FRY I s 90(91. 8) 0(0.0) 8(8.2)
ZHHER 86(87.8) 2(2.0) 10(10. 2)
ZHER 4(14. 3) 0€0.0) 84(85.7)
ZHHEEB 11(11.2) 0€0.0) 87(88.8)
) 5 - 98(100.0) 0€0.0) 0(0.0)
IEZNES 98(100. 0) 0€0.0) 0€0.0)
Kk B 6(6.1) 6(6.1) 86(87.8)
BmIpm % 4(4. D 44, D 90(91. 8)
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2.2 GEHEKMZEF X 98 Bk MDR-Ab B i 17 OXA-23,
OXA-24,IMP, VIM, TEM, SHV 5t [ # W, 2 3 A 70 %
(71.4 %) 4 OXA-23 M TEM 2K ,53 bk (54. 1 %) #E 4y
VIM JEH .41 Bk (41, 8%) #45 IMP LB L 28 # (28. 5%) [l it
#Aafy TEM,VIM FI IMP 3£ . 26 # (26. 5%) [7l B 4 OXA-
23 IMP F1 VIM 3K ,26 #k (26. 5%) [5 i # 4 OXA-23, TEM
FIMP JE[H L 47 Bk (48. 0%) [ B #5455 OXA-23, TEM Hl VIM
FH .26 BR(26.5%) B4 OXA-23, TEM,IMP F1 VIM %t
PR, o 6 D 3 5 4 OXA-24 . SHV % (1) MDR-Ab,

2.3 PCRIHMZYH KL R X OXA-23, VIM,IMP, TEM
B DR B 1 7 ) AT B K VKA R L 1~4,

3 8 M bp

M:DNA 70 7 & HRICH DL500; N [0 I8 5 1~8: [ AR A .
E1  TEMERR &9 ik

M:DNA 73 7 ARic4) DL500s N B X H s 1~ 8 fHdkbrAs .
2 VIM ZEEEH 879 B %

2.4 PCR P BB FLE R  OXA-23, VIM, IMP,
TEM 4 Fi K 2 PCR 34 J5 i B 7 90 U )5 45 2R & BLAST
P XTI 40 A, 5 NCBI & & 5% B 09 & B 5y & 38 M 2 5 ok
98%.99% .99 % #1 98%.

M:DNA 43 F i FRiCH DL500 s N: B 83 1~8 . FIHERR A .
B3 IMPEREMY YR

et e e I

M:DNA 43 FHFRICH DL500; N B EXT B 5 1~ 8. f kbR As
& 4 OXA-23 EE M 18 =4 #B ik

3 9 it

Ab JE 51 I AR IR 1 R Z —, L H & MDR-Ab
WML W SBURREE RGBS Y. i TFHFEEZ A
fiif 245 AL &2 2% 5 I K 40 B SR B A T s LR G R AE R
T B M IR T MR A IR LRGSR 97 15 R AR KW
PRI 9

ABFFE L5 R s - MDR-Ab 25k [ MR AR A (74.5%)
X5 ENANK Z R IE SR RR IR GE & Ab A ) 1R 7
BIERA . ARAS SR BB 2 2B ICU M I P B A0 3 22 40 B,
JE G LR 5 F2 R — S HE R A B AR A S AT —
L2 B VEBRE IR e e R R 0T — e R R R T
MDR-Ab 7£ B5 58 5 358 5 7 A F0 36 1K .

Wil 25 0 TR 25 ) 6 W PR B ) 02 (8 A Ab B TR 247 1 OO0 8 O
JUTE L HE MDR-Ab, AR BF5E 1 MDR-Ab %t 38 43 % #
B 25 Wi 25 2 KT 73, 5% . by AT 0L AS B 43 B 19 MDR-
Ab T 2545 B0 143 7208, B FLPL I 25 % MDR-Ab € 364 2k 25
U EF . WM w0 38 B R S I R W R TR T Ab
MRk TS B R 25, (A KW 25 R © 43 5 35 3 55. 1% AN
54. 1% X IR BE 55 N BAEIR YT Ab JB e i 28 55 7 16 F Bk 1
A IR ) S0 e K e 1K 95 P K B TR 2 TR R AN T A B S R
A TEA s I 51 R I PR 5 BE S . Dine %57 #F 5T & B, X F
MDR-Ab 5[\ ™ EiE . kI KFELFH WK BEA F®E
-k 3k AL WR B/ £ B SISO U IR R SE AT IR YT L 251 KR
FEAG $2 R BE A FH 24 02 7R 97 MDR-Ab e A 4 . A&
WF5E 78 & 3, MDR-Ab X35 43 25 ) A 5AR W T 25 3, in 2 751
FEMZFHEE B 28R40 0 14. 3% A1 11, 2% ki 3 2
FI M E T 22408 6. 1% 4. 1%, 325 16 K E % AR
XF MDR-Ab 5 3 i B gL 1] DL & fd X s 259 .

HTHTIA A MDR-Ab Xt K& 535t 5 245 9 0 it 245 AL 1 & 7 B-
PN T JE T » 8- PN Ok Tl = 2240 B Ambler 43281 A B.C.D 4 2%
BT R BN B G EE Y A 25, £ E A SHV.TEM fI
CTX-M %177 WK fif B B0 3- P 1 b0z 25 0 3k #0743 2R B 24
W AB S RE K i Bk 7 B3 00 S Sk B K L AT B P e e A o] )
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il B2SEE PR 48 B-PN Bk % B8 (MBLs) . {3 £5 IMP,
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T B 5 T A R T 10 ) R R ) HE BT RE T R B B AR 2
WY EA T 2 WK EER . C 250 3k 71 5 R 5 (AmpC
it o AT pl e €0 R R OB A S, HLIE AR 51 ISAbal (77 75 7] 3
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il OXA-23  TEM,IMP fil VIM 4 Fft 35 5 BH 44 , Ho OXA-
23 F1 TEM SEPF Ak B R AE R T 71 4% (70 B, #2318 15 K
B g s . IMP FI VIM HE R R HER43 51 ok 41, 8% (41
ORI 54, 1% (53 ¥R, 53 AR I 4575 3 A DL b i 25 3% 1 1
MDR-Ab W, 235 26 # DL . U B A< Hb [X Tl 25 36 B i) 48 i D)
OXA-23 fl TEM &, 55 4 Z Rt 245 5 B i #6747 & Ab £ &
M 25 i T L X S50 T Ab X £ R0 25 8 1 i 245 S 4% Fh
I B 2 [ TR 245 R 1 i lF — B 15 4% .

25 1 TR A M X PR 43 85 MDR-Ab i 24545 100 A ™ 5
i 25 3 R #5415 L OXA-23 A1 TEM 8 3, £ Bl i 24 25 5 2
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24 55 R 5 19 00 S T L W T O A o B B 9 AD IR L
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