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Drug resistance and genotyping of p-lactamase of Acinetobacter baumannii
resistant to carbapenems in western Guangxi”
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Abstract:Objective To investigate the drug resistance of Acinetobacter baumannii and the genotyping of
B-lactamase gene in the clinical isolates of Acinetobacter in western Guangxi,and to provide reference for clini-
cal anti-infection treatment and drug resistance control. Methods A total of 526 strains of Acinetobacter bau-
mannii isolated from clinical infected patients in Baise people’s hospital were collected. The resistance to 14 an-
timicrobial agents was determined by K-B disk diffusion method,and the PCR amplification of bacterial DNA
was carried out to detect the gene distribution of carbapenems-resistant strains. Results The resistance rates
of 526 strains of Acinetobacter baumannii to imipenem was 11. 6% (61/526) ,and showed different degrees of
resistance to SAM,TZP,CAZ,CTX,CRO,SCF,FEP,MEM,AMK,GEN, CIP, LVX,respectively. The g-lacta-
mase gene could be detected in 61 strains of carbapenems resistant strains,almost all of which were resistant
to the antibiotics mentioned above. The positive genes rates of ADC,OXA-51, Ampc,OXA-23, TEM,CTX-M-
2,PER,SHV and NDM-1 in Acinetobacter baumannii were 96. 70% ,95. 08% ,95. 08%,72. 13%,58.00% ,
3.28%,1.64%,1.64%,1. 64% . respectively. OXA-24, OXA-58,CTX-M-1,IMP, VIM genes were not found.
Conclusion The resistance of Acinetobacter baumannii in western Guangxi is severe,and carbapenems-resist-
ant strains can produce different types of p-lactamase genes. Among them, Ampc, ADC and OXA-51 are the
main genotypes,followed by OXA-23, TEM.
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2R 1) R ) e T e T A M IS B 2 AN B A TR 6 H i
() LT T 45 B T 25 Wt 25 5 4 B B I IR IR 9T A R AR
RIGHME . AWEIE B E T A B i 5 2 i 2
AN FF R 25 15 B0 S HL 5 B- P I B 2 T 24 5 TR 1
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1.1 — sk EEAEE 2013 4E 1 H & 2015 4F 12
F G PRARAS 43 85 1) 82 AN Sl FF 8 3k 526 &k BT A B Ak
Y122 VITEK 2-Compact 4 H 3 i 4= ) % & R 50 %
SE 5 Rl T B A S 02 N B AT B 3R 61 #k (B BR E
YR E R — B E R . 61 BT 5 262 R
SFF TR Y T B A8 i, £ 15 B AR 1~84 &, R
PLAEHS 55. 6 %5 B ROk A SR W AR A< 45 i, @ 1 10
il PRI 6 5 2k A f i SR FF 10 4], T RE WS 5705 5 40
i F R 1L B AR 1 6L BT SR 6 B, B
B2, YR 1 4], 4 VITEK 2-Compact 24 i &
G5 K-B 40 5 #0050 DA 1R bk X 60 0 i B e B SR
PR 2 .

1.2.1  Zh8kse 25800 R A K-B 480 ik
SRS IR R K 5 7 1 ATCC25922 4 45 15 2 i 1
ATCC27853, B0 [ J5 T A 3 I R AS 36 v o o 485 1 4]
Wi AR 4 2015 4 3 [ Iifa PR A 52 56 % bk o P & (CLSL)
il 52 BB o ) IR 25 S . MIH Byl A 25 B4 R 4 0 o
B A R A BR S W) R 9E [ OXOID 23 7 77 & .
1.2.2 47" DNA St fil % >R LA T DNA
PEMGAN & PRI A B R I & T 0.5 mL .0 E N
(NE S0 pL WA E A K MRS, # PCR
A 1 55 CIEAL 1 hJg 95 “C/KIE 10 min, DLURE IR 24
BN E B KBS 58 58 200 pll 2818 0K . 73 5
DNA B, & F —20 CIKFI R

1.2.3 JEREAM SR PCR BAL I & BN Mk i i
HH, %5 TEM,.PER,SHV.CTX-M-1,CTX-M-2,
Ampc., ADC.0OXA-23,0XA-24 ,NDM-1,IMP. VIM,
OXA-51 OXA-58, fIFEH G Y FH WK 1, £ HHER
PCR 5|9 )7 %) 1 fHPE X B8 DNA ¥ Bilg AR T4
TR R R AL, B B AR 25 L CH P s AR
W5 pl), PCRYIIGAZSH:95 CHA M2 min,
95 °C 60 s,55°C 60 s,72 ‘C 60 s,35 MEH, 5 )5
72 ‘CHEAH 2 min, §HE WL 206 BB W B B FL VK

L2 Jrk ZIRTEEE MBI UK AR AT MBI SR R
x®1 BBERE PCR3IMFEI R IBER (=61 )

R 2L R 319551 (5'>3") P E (bp) BRI CC)

TEM P1 ATAAAATTCTTGAAGACGAAA 1080 55
P2 GACAGTTACCAATGCTTAATCA

PER P1 ATGAATGTCATTATAAAAGC 925 45
P2 AATTTGGGCTTAGGGCAGAA

SHV P1 GGTTATGCGTTATATCGCC 865 )5
P2 TTAGCGTTGCCAGTGTTC

CTX-M-1 P1 CAGCGCTTTTGCCGTCTAAG 946 50
P2 GGCCCATGGTTAAAAAATCACTGC

CTX-M-2 P1 ATGATGACTCAGAGCATTCG 866 55
P2 TGGGTTACGATTTTCGCCGC

Ampc P1 CGACAGCAGGTGGAT 513 51
P2 GGTTAAGGTTGGCATG

ADC P1 GGTATGGCTGTGGGTGTTATTC 445 54
P2 CTAAGACTTGGTCGAAAGGT

OXA-23 P1 GATGTGTCATAGTATTCGTCGT 1058 50
P2 TCACAACAACTAAAAGCACTGT

OXA-24 P1 TTAAATGATTCCAAGATTTTCTAGC 1058 50
P2 ATGAAAAAATTTATACTTCCTATATTCAGC

NDM-1 P1 GGCGGAATGGCTCATCACGA 287 45
P2 CGCAACACAGCCTGACTTTC

IMP P1 CATGGTTTGGTGGTTCTTGT 678 50
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k1 HWMEEPCRIWEFNRYTBER(n—61#%)
ERE T FHFH (53 7K B (bp) B IR CO)
P2 ATAATTTGGCGGACTTTGGC
VIM P1 ATTGGTCTATTTGACCGCGTC 780 50
P2 TGCTACTCAACGACTGAGCG
OXA-51 P1 TAATGCTTTGATCGGCCTTG 353 50
P2 TGCATTGCACTTCATCTTGG
OXA-58 P1 AAGTATTGGGGCTTGTGCTG 843 55
P2 CCCCTCTGCGCTCTACATAC
1.2.4  PHMESLEM Y BERHESEEEMEY 1~2  NDM-1 B 545 518 96. 70%0.95. 08%,95. 08% .

PR ZFE Bl TAEY) TR I A PR A w1 36 [ b

A 2505w ABL 3730 BB 4145 4 [ sh il FE AL

HEATIY

1.2.5 Wpgi R x4 R Chromas 37 T.H

A L pr A e 25 3ok Chromas B #2/E BLAST b

D Ve

2 % R

2.1 ZHUSE s R o B 526 BREEE A ST

Rl T e 7 28 07 24 00 2 AN B A ) 2 0T O DL 3 2,
*2 526 (REIERHHHABRBER (X)

L b (e 526) T Bk 75 25 0 S 0 2

HiR 5y ANHFFHE (n=61)
[GESES A [GESES A

SAM 20.7 4.0 84.5 14. 4
TZP 16.9 4.4 80. 8 16. 2
CAZ 24.0 8.6 99.0 0.0
CTX 30. 8 22.2 86.5 13.5
CRO 26. 8 53.6 100. 0 0.0
SCF 8.0 4.0 56. 5 10. 6
FEP 20.5 5.7 89.9 10.1
IPM 11.6 0.0 100. 0 0.0
MEM 11.6 0.0 100. 0 0.0
AMK 17.5 1.3 81.3 9.9
GEN 24. 3 0.4 98.0 2.0
CIP 25.5 0.8 99.0 0.0
LVX 23.0 1.1 94.9 0.0
MH 4.2 0.8 18.5 1.5

T SAM S P AR/ 47 30, TZP S WR 57 75 bR /4l e £ 30, CAZ
gk FAbIE , CTX Sy 3k FLWE 5 , CRO Sy 3k 71 iy # . SCF g 3k 0 R B / 47
ELH L FEP Jy kAL ngfi5 , IPM Sy W1 i 55 ¥ » MEM 36 % B AMK Jy
FkRAE.GEN HRKER.CIP AR WY E, LVX B ARKD A,
MH Jy ki 3 &

2.2 T ZGIEEAW X 61 kR kT S 2SN
SR TR A TR 24 5 DR AT A DN g R TS 24 TR PR 2 R A
AR - BERE LN . 453 W ADCLOXA-
51. Ampc, OXA-23, TEM, CTX-M-2, PER, SHV,

72.13%.58.00%.3. 28% . 1. 64% .1. 64% .1. 64%,
A B R OXA-24, OXA-58, CTX-M-1,IMP,
VIM,
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OXA-51 il OXA-23 HFH A 10 k.
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My 2554 11. 6 % . BRILZ Ah . ASBF 5838 K BLAE 2 A 3
FETE X TZP SCF i 25 243 51 24 16. 9% Fl 8. 0%, Xf
CAZ it 255K 24. 0% % AMK Fl GEN Tiif 2 2 53 1
Jp17.5% F0 24. 3% % LVX ffif 25 %k 23. 0% , % I
fiby - PN BRI ST B 29 W T 25 R 34 7E 20. 06 D . b
IR GE LR 2 O By R B 6 2 M T S A 2 W T
RRFFAE AR KT s CAZ Tt 25 285 55 . oAb At
YR B L Tt itk 7 25 s 25 B 2 O Sl AT 1 BR 6P MH il
SCF it 25 2 3 3 o~ 18. 5% F1 56. 5% b, XF Hifth B-1
Pk M 26 BL 1A 25 W it 25 2R i ik 80. 0 %6 LA |, X GEN i
2R ik 98, 0%, i 25 R & T IE Wk T & O it
itk

16 2 N S AT BRI 2 AL AR R S A B 25 R R
Z L GRIGIT T WA, A7 SCHk R . 62 A s AT
AT T 24 AL A 0 S 245 40 KT T ARG o i 1 &5 L A i
A R 3E 375 VR I 2R BT TR 2 W 1 TR AL A AR )
WITE B < 32 3l A0 HE 22 1 3= 3k I i B 5 8% 0 Bl 09 77 AR
UL BT R A R sEAZ K g TPM ORI MEN fi —
Tl B- PN Pk e 1t o A0, 3% TMIP . VIM 70U 4 a8 it 0 5 s 1 bk
Wil o DL K2 3 80 4 J i NDM-150 5 53 S 3F 5% A8 AL 1
B AR A MR R IPM 5 VIM 4 )8 § 5
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BLEK S T 1 ##dfA NDM-1 4 & B FE ) i
CTX-M-2 & [F () i b » 7% 13 BR ok A #l R 3
(0 PRI AT B AR A . ] PN AR 0 s XA T B T O i
R B FF B PR NDM-1 35 B 3% 35 R 2 — i
TR % T 24 5 TR 9 £ 4 15 K i B = ith 7 DL AR BT AT -
DAY B e Rt 285 T 1 2 90 10 s R, 5 4  NDM-1 36 [,
FH Rzt 25T, BOR ARV B K A RO
i AH B NDM-1 68 9 240 1 AT D3 3 5 okr 76 240 1 1) 3
SRR A0 IR I I Bl R e R NS Bl I E 2
il AL 4% » FLK P 1% 35 B AR 5 L B 2 AT 51 B P Y J
P ATI i X NDM-1 138 B 56 A 77 7 1l 358,
BRI 2 | R AL s A

T Ak 7 86 O 25 00 2 O 3 AT TR B E R KR BN
W e 2 i 25 32 1] L i TEM L ADC . OXA-23 Fll OXA-
51 LIRS, L2 AN S0 K TR 1) 45 T 24 35k R 22 [) 5 25
HE DAY 5 2 5 A HERR H Al i 25 B 2k it 25 25 R 17
7. e OXA-66 , DHA % 20 TEM JE P 2 ™
O B- P I M il R e AL ) 3 TR R, 2 ke 4
PO B R KPR 2GR 2, R 1 B- PN B B A
JIZAFHE S Sk 0 B 2T 24 0k % DDA oG . T 2 AN B
FRE 9 ADC 3 52k [ FR5E 0 B- P4 1% 1 I %,
JIT A 5002 S Bl T R A A Y 6 R 4 i ) Ampe i, 5
S0 2R 2 F0RR T B A S BT 25 W it 2 o o U A
KM, BB AR B 5 OXA-51 B AL /R
95.08% fH OXA-51 % K A o 2 0 8 N 3 #T B A9
A 5L L 5 T A 2S D0 2 T 2 M OF R A
S PR AR M DXl 7 R A I T 24 3 PR AR R L OXA-
23 JELVHAABE RN 72.13%, 5 EH N L2500 E
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BRI 7E I G 110 JER e B A8 XG4 . it T 00 B S Sl A B Y
SR R W] REHEAT R R A L A B BURSTL A 25
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