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[ Abstract] Objective To research the plasmid-mediated quinolone-resistence gene [qnrA, qnrB,
qnrC and aac (6’ )-Ib-Cr] and quaternary ammonium compounds resistance gene (qacEA1) in clinical
isolates of multidrug-resistant Acinetobater baumannii. Methods Automatic microorganism analyzer was
used for bacterial identification and susceptibility testing, and the disk diffusion method was used for part of
antimicrobial susceptibility. Drug resistance were analyzed through microdilution method and K-B method.
PCR was used to analyze qnrA, qnrB, qnrS, aac (6" )-Ib, qacEA 1 gene in 46 isolates of multidrug-resistant
Acinetobacter baumannii collected during June 2010 to June 2011 and 42 isolates of multidrug-resistant
Acinetobacter baumannii collected during December 2012 to January 2013. Results Among the 46 isolates
of multidrug-resistant Acinetobacter baumannii collected during June 2010 to June 2011, 43 isolates (93.5%)
carried gacEA 1 gene. qnrA, qnrB, qnrS and aac (6’ )-Ib genes were not detected in the 46 isolates. Among
the 42 isolates of multidrug-resistant Acinetobacter baumannii collected during December 2012 to January
2013, 41 isolates (97.6%) carried qacEA1 gene, 7 isolates (17.1%) carried aac (6’ )-Ib gene . qnrA, qnrB
and qnrS gene were not detected in the 42 isolates. Conclusion The qacEA1 gene carrying rate of multi-
drug resistant Acinetobacter baumannii isolated from our hospital has been high in different times, selection
of clinical disinfectants should be paid more attention.

[ Key words)] Multi-drug resistant; Acinetobacter baumannii; Different times; Quinolone resistance

genes; Disinfectants

DOI: 10.3877/cma.j.issn.1674-1358. 2013. 05. 022

fE& A 271000 28221, REHMMER (FERID R OBRERRE G o i hoBEBEAME GRIFND

WEIER . KITRI, Email: tachzkg@163.com



- 718 -

A R R RSP 2% AE (1) 2013410 H 55745 5558 Chin J Exp Clin Infect Dis (Electronic Edition), October 2013, Vol. 7, No. 5

fifi 2 AN BIAT B S FE I PR 73 125 1 8 D0 2 B
MEAF I —1 CAT RO AR 28 2 v 0 [ B 1 i 2
EIAT B BRI R 2 B BOZ AR 2P AR I R 3 B I
i AT B B ARECE I, R 2 I 245602 A
BT G0, {5 A T T B 24 P il 2 AN B A
BRI 24 OB T . A RIEC R, B S
WA T T A TR 245 25k KT T 5 1 g 5 ) S e 11 24 P P T 245
P, ELFE BB AN B A T A H BRI R
TS 245 455 D] R AR 0D o B0 2 N BT B i A i 24
KlqacEA TR A RE",  ERHAS [F B 18]
7 B 2 E 2480 & A AT R 2 Bl 251 S Bk A
S 1A A T RS T 24 2 IR RN 9 2 7 i 24 2 [RlgacEA L
KFR, EXTBE A E]IN ) 73 B9 1) 22 = i 24 6if 2 A5
B8 5K A T 1 W 1 T S i 24 B [KlqnrA . gqnrB.
gnrS. aac (6’ ) -Ib-CrfqacEA1FIAFAEG 3t 1T
WL, BAREW .

MEL57E

= BRRIE

201046 H 2011476 H I PR 7> B Y1464k % H i
L ST, HPRE Ak FROB R 2
WAk 20124F12 F 201341 A IR 7 125 11420k
Z I 202 AT, HAPRBBOMR . R
PRy rinIpk. SRR

T IR e KA

K E S AP SCHEAT T M 4 E AN 24 0
B, 12 AT BN R 2P0 2454 B U R 4R
Fri i

= 2D A

RHPCRITVE, B2 MG, R &b
IARIUANEDNA,  JURL A 3 AV U P SIS 24 5 [R]
qacEA1F K (IPCRY I 51 ¥ FF 5 W& 1, PCRY Y
S 823 SRS 7 AT

& R

—. PUE AU R

20104E6 H Z20114E6 H IIfi R 73 55 (46 7k % B i
2y i) S AN Z AT B A120124F 12 A 2201341 A IR IR 7
B 420k 2 B 2580 2 AT E T, 3R AR
IR IPAIKCEIN 2. 8SKRT 2, 88k Hifif 241l
S ANBNATBIRNTVY BSAI 2 . I PR 73 B 1 2 E it
246k 2 AN BIAT BEONE 1S P TR 24 W I 245 IR 40 e AR 5T
T AR 2.

T qnrAE R I 25 R

Bt PN AS ] B[] 23 25 (1) 8 8k 22 EHL i 24 1 =2 AN Bl AT
1, ZPCRIUESZqnrA. qneBFIqnrSEE KI5 B 14 .

=, aac (6’ ) -Ib-Cri&[Rka %5

20104F6 H £20114E6 A Ik K4 B 46tk £ &

1 PCRY 5|1 ¥FP 5

FEIEA Sy sl (57 =3 ) K (bp)

aac (6" ) -Ib P1: TTGCGATGCTCTATGAGTGGCTA 482
P2: CTCGAATGCCTGGCGTGTTT

qnrA P1: ATTTCTCACGCCAGGATTTG 516
P2: GATCGGCAAAGGTTAGGTCA

qnrB Pl: GATCGTGAAAGCCAGAAAGG 469
P2: ACGATGCCTGGTAGTTGTCC

qnrS P1: ACGACATTCGTCAACTGCAA 417
P2: TAAATTGGCACCCTGTAGGC

qacEA1 P1: TAGCGAGGGCTTTACCTAAGC 300

P2: ATTCAGAATGCCGAACACCG

T2 [t AN RIS 18] 73 5 1) 22 TR 24 600 2 AR 0 LSRR 25 K I 25 1 O (%)

20104E61 £20114E6 /] (n=46)

2012F12HF2013F1H (n=42)

LmzsY e i3 GEES e i3 GEES

[GP =1 6.5 0.0 93.5 57.1 0.0 429

Sk fuftnE 0.0 0.0 100.0 0.0 0.0 100.0
SkTe il 0.0 0.0 100.0 0.0 0.0 100.0
B2 0.0 0.0 100.0 0.0 0.0 100.0

Sk At 5 0.0 0.0 100.0 0.0 0.0 100.0
KRR 43 22 93.5 0.0 0.0 100.0
ek 0.0 0.0 100.0 2.4 0.0 97.6
KA R 0.0 43 95.7 0.0 24 97.6
FB 0.0 0.0 100.0 2.4 0.0 97.6

R 75 A 0.0 0.0 100.0 0.0 0.0 100.0

7 HTE 22 0.0 97.8 0.0 0.0 100.0

W $7 76 A /Ath P 2L 3 0.0 0.0 100.0 0.0 0.0 100.0
AR 6.5 0.0 93.5 47.6 0.0 52.4
SkAUIRER/ &7 L AH 14.0 32.0 54.0 4.8 40.5 54.7
KGR 54.3 435 2.2 0.0 40.5 59.5




) 2013410 55745 %553 Chin J Exp Clin Infect Dis (Electronic Edition), October 2013, Vol. 7. No. 5 - 719 -

i} 246l S A B FF B, 4 PCRIESCaac (67 ) -Ibkk
KB IPE, FKAGtHaac (6" ) -Ib-Cr. 20124E12H
F20134E1 H I PR 73 B 1420k %2 5 1irf 24 61 2 RS 4T
B, 7Hkaac (6' ) -IbFEEFPHM:, £ Naac
(6" ) -IbF:H, FfiHaac (67 ) -Ib-Cr.

VU, qacEA 12 A4S 45

20104E6 H 2011456 A I R4 5 )46 1k % &
i 245860 2 ANEOFF B, A 430K 3% AT qacEA 1 24 3
H; 2012412 H £20134F 1 H IR 7> B 420k £ &
M 24580 2 ANENFF B, A4k qacEA 1HR A,
L2,

it it

B 2 IR R R PR A 2
20124 A PR 73 28 (8 B A, 91.9% %
AKIE TR Vi HE A 70 10 60 2 AN Sl AT T 32 2
G E IR G . ASHIE TUAE 5 A AN RIS T3] 70 25 (188
P2 ELTR 2560 2 AT R, SO RRERTE N 2 AR
WEM, HRBERYWZ ., 3w Ry
2o RIS T PR W Vi R SRR 24 5 LR AR AT A R %
HyCUA RO, (H 3R A A A T, 7R
2 NS T P TUORL A 3 1 v U S 24 PR A
B, B E VISHRED S ARFFF R, R 20k
(1.74%) qnrBIE[ . N 1 fiff A Be A [FI [8] 23 25 14
% HLR 258 2 AT RO A2 R B AR VD 2 1
TS 24 12k 2 15 55 RS- 0 1 4 i S i 2 22 B K

AT T 0T 88k 22 HL it 24 ifil = AN AT B AT 1 qnrA
qnrB. gnrSflaac (6’ ) -Ib-CrEEKX IR, H7
PRANBE A H T aac (67 ) -IbJER, S E R
aac (6’ ) -Ib[EIVE100%, A4 TR/ T 1T
Ml 2t 24 3 K gnrA . qnrB. qnrSFlaac (6’ ) -Ib-
Cro Ut BHABE BT P9 AS [R] B 8] 9 25 1) %2 B i 24 8 2 A
BT B X W T B 2K T 25 S qnrAL qnrB . qnrSHllaac
(6" ) -Ib-Crig i 2} 24 5 R o K o

A HRIE Y0 X S P AR ST M
JRRLA T qactt R KRR E 2 F k& s HE,
qacE K K %A qacA. qacB. qacC. qacD. qacE.
gacEA1. qacF. qacH fl qacJ, H:HqacEA1&qacE
FIER I . 7E20104E6 H 220114E6 H I R 43 55 1146
Pk 2 E it 2580 S A S AT, 430k qacEA 13
K, BATEZR 93.5%. 20124E12 H 2013451 A IR
PRAY B HI420k 2 i 25 60 2 AT, A4k
HrqacEATEERR, FHTEZRN97.6%. [ N AS[F I [8]
5y BS I 2 B 24 660 2 A B M B qacE A 1 5: K45 717 32
—HEARm, 2 262 A BT BV E R 245 5
qacEA 1R R A R m A 0%, B NH BRI MER
TH BRI IR S

AR R TIR, ARBEA R 73 B 1 2
i A AT R, NI RE T R 25 R K
R E M ZATE R NI 258 8 R K; SREAREM
i 24 28 f12.2% T+ £259.5%;  Xf AR 12000 B 2540 11
i 25 AR A K DRI, e PR R UM R B B 23 4 i [X
B SN SAT B I 2R 1, AR 2 s R A3k

MNSSSSSSSSSSPSSSS PSS S S S S S

E1 201046 H 2220114F-6 H 4644k % i} 2 6if 2 A B AT 18 qacEA 1 3£ K PCR ALk &

MNSSSSSSSSSSSPSSSSSSS S S S S S

2000 bp —aeliy

W M: 4TRSS, BT R4M992000. 10000 7504 500, 250, 100 bp: S: FHPEARA: P: FIMERRA: N: BIEGR

E2 20124120 201341 424k 2 Eifi 256 2 A ST H qacEA 15 FIPCRHL K &



A R R RSP 2% AE (1) 2013410 H 55745 5558 Chin J Exp Clin Infect Dis (Electronic Edition), October 2013, Vol. 7, No. 5

FPUE 254 -

& F 3 Wk
AR, ZEMEAS, T AR e DI PR L = B AT B i
2 R A P AR IR PR R T 2% 765.,2011,5(19):179-181.
LM, PVEYE, 2. 2006-20104F 6 FC RS FT B 11 25 1
Iy M. A e e 2 24 5,2012,22(7):1469-1470.
Martinez-Martinez L, Pascual A, Jacoby GA. Quinolone resistance
from a transferable plasmid. Lancet,1998,351(9105):797-799.
AL, ORTREE, EEE, & T B RNIE R TURL A 5 1) e v
S AL BT T, AR BE 24 4 75,2007,30(11):1257-1259.
T, 0%, 5200, 5. I LB B AT BB B SR 5
PN AR 2R LT 7. sk e PR 27 A 5.,2008,31(9):969-974.
AR, AR, XSRGE, 45, 60 S ANBIH A 5 T 557U 2 A0

BHEE, EMEXR, KA

10

11

SHEH L. 4 H 245%%,2012,22(12):712-715.
BLTF, TkdE, BV, 5. 186K 22 B M T VY 70 5 A 4
TS B2 5. v [ #3272 7£,2012,29(10):869-873.
T, BOVE, 2. KGR A T4 % 2 0 B bkt 25 1 5 22 %
Kb G Wi 25 LT h AR e ik e 24 7,2009,19(3):247-
249.
R M, Gk, & 20104F b [E CHINE TR 3E 75 5 54
Sy B 2V T, o B G 5T 42 75,2012,12(5):340-347.
WA, GrictE, e, 2506 PR 0 25 6 S R B A 1 iR 24 1 K
qneAE PR R A E B AR 328 E,2009,34(12):747-749.
oD, B0 ECAS B AT B ¥ 453 77U i 2 2 Kl qac EA TS . [ T
LERY IR 2 £,2012,22(6):1429-1433.

CYseha FL: 2013-07-30)

(R Gnt: Z251)

2 R S B BT 18] o B 6 % E ot 2h 40, % R AT B AT 09 7E s B 2 At 25 IR BqacE A 13K
A [J/CD]. 4 Z iAol R L /A& BFHk, 2013, 7 (5) : 717-720.





