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Detection of antimicrobial resistance and OXA genes in imipenem-resistant

Acinetobacter baumannii from Hohhot region
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[Abstract] Objective To realize antimicrobial resistance and carrying status of OXA carbapenemase among imi-
penem-resistant Acinetobacter baumannii (IRAB)isolated from patients of Hohhot, so as to provide guidance for the
prevention and control of healthcare-associated infection(HAI) caused by multidrug-resistant Acinetobacter bauman-
nii. Methods 49 IRAB isolates from 3 tertiary first-class hospitals in Hohhot between January and December 2012
were collected, antimicrobial susceptibility testing was performed by Kirby-Bauer disk diffusion method, four geno-
types(blaoxasisire sOlaoxa sssire s Olaoxa ssiire s Olaoxassire ) 0f OXA carbapenemase were detected by polymerase chain
reaction (PCR). Results All 49 isolated IRAB strains were found to be highly resistant to antimicrobial agents
(81.63%-100. 00%) except to minocycline (8. 16%); blaoyasisw was identified in 49 strains (100. 00%), 42
(85.71%)of which also carried blaoxassipe gene s blaoxassae and blaoxasiwe were both found in three hospital,
blapxas4-ire and blaoxa-ss-ize weren’t found. Conclusion IRAB strains present multidrug resistance, resistant to mi-
nocycline is the lowest; blaoxa 23 1s the main drug-resistance mechanism of IRAB in Hohhot.
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) = AR B AF B (Acinetobacter baumannii) & &
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I GBI S It 2 5 4 R O I Je% 4 L o PR AR J 4
i 5% 58 A BETF AR B AL R Y SE Y D AR B Bk
BRI RPUE R W) Iz I 0 Bk 75 25 4 25 0 2 K 5l
FF B AR 1 238 H 25 19 55 o 45 I R IR YT 7 R AR K TR M
T i W RN T R M DX I B e 2 O B R R
(IRAB) BUR B OXA ik 7 %5 s i 1 25207 1% 00 » A 0F
FEMCEE 1 1l PR 23 B B IRAB 49 #k, xF Hoiiwf 24 14 A
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1 #MREFE

1.1 BEaRBR U 20124E1—12 H 3 fF =4 H
SR Bt AR R DR BT B 3 0 I R R R
SFRASY B AE B E IRAB 49 fk ., 3o i ik 7246
253 BEBE25 Bk N 58 BERF R 2= B BE e 14 Bk LN
Sl AR XN REBE 10 #k.

1.2 RKAE5HE

1L.2.1 HERBARFRFERE AHKRKA K
M-H 35 g 4 Ry %[5 OXOID 2 & 7™ i, bt 1 25 P 43
5 e 1w (IPMD (WR 7 75 AR (PTP) | IR L P A4/ At s
EL3H (TZP) | 3k 6 WR i/ &F & 30 (SCF) | 3k 6 BE fi5
(CTX) kAR il (CFP) | 3k 4 fil & (CAZ) | 3k i nit
5 (FEP) \ & WU E (LEV) IR H ¥ 2 (CIP) | F
KRB (AMK) & J7 itk Jie g e (SXT) L 26 % B 1
(MEM) ki 3 £ (MIN) | K K% X (GEN) 3k 41
i #3 (CRO) (& il g (ATMD

1.2.2 R4 (PCR)K A PCR BT K

#l,TaKaRa E x Tag ®(Code: DRR100A) fI ANTP
Mixture (TaKaRa Code: D4030A) iy 4 ¥ T2
(Ki#E) A PR Al 424t DNA #5192k ] GeneRu-
ler™100 bp Ladder (Fermentas Lot:00014461),
1.2.3 EEM#HE w46 VITEK 2 2 {395
AL G B A g LR 8 7)) Veriti™ PCR #7184,
Tanon GIS-100013 Xht 5 i 14 4 Ak B & 42 . K10CD
T AE A BT IR A /D B L O AR
FEER K /R /A E] Thermo) .

1.3 Fi&

13,1 EMERSHERE MERIITEITE.
B AR S 24 R 0 44 7 4 R4 I DR RS B 4
VERLFE) (56 3 O #ET . A W MR ] VITEK 2 4
H 3l A W 20 A AR AT Il PR 5 LS8 L 25 A R
FHEC R B8k (K-B ) A4 58 [ I IR 52 55 %8 A U
fEBr£s (CLSD 2010 4 R i 3E 47 B0 E 0 I
o 478 TR PR A i ¢ il BRI TR ATCC 27853,

1.3.2 DNA ARy 32 B R HIE WL 6 & DNA
Bl . K AE M-H S b3 0 0 5 40 A 7 TR B
F 2 mL NaCICH Ry 8.5 /L), il i 5 4~ 22 o
A7 W 2 - 13 000 r/min, .0 2 min; PL3E H & F
200 L R LB 7K B EILER 1.5 mL EP
N LET KI0CD TE 2% 10 min. 75 13 000 1/
min B0 5 min, B EERAR AT - 20 CkAf, &
M.

1.3.3 G4 ek ZH;PCRGIYRITSHEX
Bk LR, A TR TR AR RS AR

ALIREI

%1 Z£&F PCRWEIWFH

Table 1 Primer sequence used in PCR

Target gene Primer Sequence(5' = 3") Amplicon size(bp)

blaoxa-s1-iike OXA-51-likeF TAATGCTTTGATCGGCCTTG 353
OXA-51-likeR TGCATTGCACTTCATCTTGG

blaoxa-23-tike OXA-23-likeF GATCGGATTGGAGAACCAGA 501
OXA-23-likeR ATTTCTGACCGCATTTCCAT

blaoxa24-tike OXA-24-likeF CGTTAGTTGGCCCCCTTAAA 246
OXA-24-likeR AGTTGAGCGAAAAGGGGATT

blaoxa-58-tike OXA-58-likeF AAGTATTGGGGCTTGTGCTG 599
OXA-58-likeR CCCCTCTGCGCTCTACATAC

1.3.4 PCR¥ #7710 & PCR P AZR 10X
Ey Tag Buffer 2.5 uls2.5 mmol/L dNTP 2 uL.
TuKaRa Eyx Tag 0. 125 pL, 10 pmol/L Primer Mix
1 pL it DNA 5 L, £ & 7K 2 2 25 pl.

PCR J i 2% {1 : 94°C T 28 # 4 min; 94 °C 28 14 30 s,
54 CiB &k 40 s,72°C fEAH 50 s(35 MEI) ;72 C 4E fif
6 min,4 CAE7FE, P8 P=YI7E 120 i Bt g 6 e - r
TKSEB Yefn 7 5 AT N ISR A5 R I I EE IR R R
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Geicsg Uk g R, B PCROAG I 1 35 9] 14 xf B, Bl
PLAR 3 R A 34 71 2% B0 32 AR AR AT R
AEIHEAT I, 45 R 7F GenBank Chttp://blast. ncbi.
nlm. nih. gov/Blast. cg) #47 Et X434 o

2 H#R

2.1 IRAB %% 49 #f IRAB FrA K IE . 5 35 ¥k,
I 730 90 10 R MM 2 #% i s ARV A IE T 2%
1Ak B 0 A, TE W = (ICUD 18 £, B8 153 B
16 BR . PR 8 bk, B RFRIAR R R 42 K 0PI R
AR L QB4 1 Bk

2.2 IRAB#&F25 49 bk IRAB ¥k £ FEifif 24
(MDR) T # . Herp 3 #k iz it 25 (PDRO B Ak . X Il
PR B 17 R0 i 25 90 09 245 2 2R BoR b MIN
(Rt 24 SR A% L S 8. 16 %8, %o 1Al 471 1 245 Wy Tt 24 R
F181.63%~100.00%, W% 2,

F 249 Bk IRAB XF 17 i 18 25 9 i 25 8025 R ()
Table 2 Antimicrobial susceptibility testing results of 49 IRAB

isolates to 17 kinds of antimicrobial agents (%)

Antimicrobials Sensitive  Intermediate Resistant
PIP 0. 00 0. 00 100. 00
TZP 0. 00 0. 00 100. 00
CTX 0. 00 2.04 97.96
CRO 0. 00 0. 00 100. 00
CFP 0. 00 0. 00 100. 00
CAZ 0. 00 0. 00 100. 00
FEP 0. 00 6.12 93. 88
SCF 0. 00 18. 37 81.63
ATM 0. 00 0. 00 100. 00
IPM 0. 00 0. 00 100. 00
MEM 6.12 0. 00 93. 88
AMK 4. 08 0. 00 95.92
GEN 0. 00 0. 00 100. 00
MIN 81.63 10. 21 8. 16
LEV 0. 00 8.16 91. 84
CIP 0. 00 0. 00 100. 00

SXT 0. 00 0. 00 100. 00

2.3 IRAB OXA # A W 4n 49 tf IRAB ¥ #47
blaoxa s HE PR H R 100, 0096 5 Horp 42k [7] B
BEHF blaoxa»me T . K 1 28 85, 71%, K&
blaoxa s-siee blaoxa s FEH o DL 1~2,

2.4 3 FrER IRAB OXA Bg kB oL 3 fr
B BE It blaoxa ossine ~ blaoxasii. 55 B ¥ AR K
blaoxasisire T bla oxass e 2 o WHE 34 blaoxa s
blaoxasi-uwe FHYEY 3 F= 90 7 J5 . 43 %] 5 GenBank

W 2 20 3L R E 51 (IN 665073, 1. DQ 385606, 1) i
TR EE S IR E 352 10024,
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M. DNA Marker; Lane 1—4: blaoxasisire s Olaoxa 23-ike s
blaoxa 24-sike s blaoxa ss-iire positive control; Lane 5: blaoxasi ke +

blaoxa-23-tike T blaoxa-ra-ire + blaoxa-ss-iire »all 4 genes were positive.

1 OXA Jif 35 B BH A% B r ik 1A
Figure 1  Electrophoresis map for OXA genes of positive

control
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M: DNA Marker; Lane 1—4: blaoxa-si-u gene of speci-
mens; Lane 5—12: blaoxa-si1-ue + blaoxa-23-ure gene of speci-

mens.
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Figure 2 Electrophoresis map for OXA genes of specimens
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2 25 W RBUBILIE ST 7 AR K RIHE
ARFTLE B . IRAB 32 45 4 5 U S I 1
WL, EEERE N ICU, X 5 FH A ek Es " —
B RIRIFI A & TRAB J& e sl e A5 #8407, 1 ICU
BB BT % R R B R AR R 2 A0 R R e T
KN EMAR 2 (R B RAE 2 AR S 25 )

SF o MEAM TR A K AR BRI g 5 AR R
BEIRGE AT AE S 5 TE A R R A R I By R
AR AT B 5 N BTl £ 4 R g
I o 75 A D 2 R R R TR I R T AR
By Lk 1 24 T AR BE B PR B Iz e A . BE 55 N B BT
R PATCEE 55 A D1 F DA ) » 32 o T LA MO 5
FAR S ST G R 4RV LV 38 B i 4R SR P 4R 5 3
i 7 B e B2 BE AL TRAB J8 g a7 A8 B8 55 . L 7E b M
T IT5 4 il L S it 2 o 5 4 A o B T A 288 BEL A
2y LA

F 3 3 PTEERE IRAB OXA g5 KA I 25
Table 3 Detection results of IRAB OXA genes in three hospitals

253 Hospitals of PLA

Affiliated Hospital of Inner

Inner Mongolia Autonomous

Genes (n=25) Mongolia Medical College(n=14) Region People’s Hospital(n=10)
Positive % Positive % Positive %
blaoxa-si-tike 25 100. 00 14 100. 00 10 100. 00
blaoxa-23-tike 20 80. 00 13 92. 86 9 90. 00
blaoxa-si-tike T OlaoxA-23-tike 20 80. 00 13 92. 86 9 90. 00

/)la()x,\,g,/,/u, 0 0. 00
blaoxa-ss-ike 0 0. 00

0 0. 00 0 0. 00
0 0. 00 0 0. 00

] & AN K TR X itk T A 0 S P AR R BT 24 L
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Y122 A RS AR — B0 75 A Z 00 I R B 58 5000

1% JAYT PORT W& RS9 (I~ IV CAP
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FEFMW AT MR A Sk AU MR R B Ry Sk 18 il S B 2
PERRIARIT .

%1% B : Zhong NS, Sun T, Zhuo C, et al. Ceftaroline
fosamil versus ceftriaxone for the treatment of Asian patients
with community-acquired pneumonia; a randomised, con-
trolled, double-blind, phase 3, non-inferiority with nested
superiority trial[ J]. Lancet Infect Dis, 2015,15(2):161 —
171.

(A 3C i 58 < 7 XD



