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[Abstract] Objective To investigate antibiotic resistance, carbapenemase genotype and the
molecular epidemiology of multidrug-resistant Acinetobacter baumannii{Aba) collected from 3 military
hospitals in China. Methods The minimum inhibitory concentrations (MIC) were examined by ager
dilution method. Genotypes of carbapenemases were amplified by multiplex PCR and its products
were sequenced. PCR was used to detect per gene. Homology of the resistant isolates was analyzed by
pulse-field gel electrophoresis (PFGE). Results Among the 64 MDRA strains, 78.1%(50) strains
possessed blaous gene, 89.1%(57) carried Class 1 integrase gene, 39.1%(25) with blassx. gene, and
1 strain with blaoussu gene. PFGE showed that 13 (4,B,C, D, E genotype) different clones were
identified in these strains. A, B, and U clones were the predominant clones in three hospitals,
respectitively. Conclusion OQutbreaks of multidrug-resistant Aba occurred at 3 military hospitals with
the most prevalent carbapenemase as OXA-23 enzyme. OXA-58 type of carbapenemase and per-1 in
Aba were also isolated.

[Key words] Acinetobacter baumannii; Multidrug-resistant; Epidemiology, molecular

#02: R 3485 (Acinetobacter baumannii , Aba) B
ERBRLNTIEREEZ—, EFEREENEAY
W, ZEMRAEKEBEE, B TXEE
BRR DR EZ , BEFARFRIERE, K5 E
BB, EERE, BT HENEREHZH
8 REHFH (MDRA) T 5 A F AT L, A< BF
FEx120074F 1~ 12 A& B =K E B Y MDRA B

DOI:; 10.3760/cma.j.issn.0254-6450.2009.08.017
ELIE  F+— T B (06MA294)

fE& B4 100853 b, MR BB BT YRt
W{EEH : JLE & , Email : shendx301@yahoo.com

T Z5tE PRI BB DU AT T 20T
wR5H*®

1 BRI E 2007 E1- 12 AZRENE
RERELER(P), RELER(Z), ENEER
KT R ER(R) GRS 8 8 & M R (4
B+ %49 >10°CFU/ml) . T B 14 W (MK | BE 7K B
B GIFE KRB ARESR Aba 77 ¥ ;
KB ER4BE, 22 FICUMZHIEL AL
BHORRA; ZER 248, FESBTHAERE .
ICU. 228 RERE 128, FEAF TO058, L
L EAEY SRR T VITEKI EHFEE, K



PRI RE 20098 AB 30458 Chin J Epidemiol, August 2009, Vol.30, No.8 .833.

¥ % B8 ATCC25922, %% 1B S U 5 ATCC27853 1k
HHAR I FEEE,

2 HMEHY - RALAMREP) HKERE
(AMK) 37805 (CTX) Sk fbi (CAZ) .k Hank
fi5 (FEP) . 3L #20R & (CFP) £ EH VW B (LVX) R R
¥ B (CIP) . KiEHE (MNO)  BHHEE B(PB) . I
B35S (IPM)  SEhr4E R (CLA) RS PG A+ Al B2
HW(TZP) AR MG I B R E 25 S AP R E AT, 5%
35 (MEM) bR B B AR AR 28R4

3. EEiA5 5128 : Mueller-Hinton B 58 5 §
Oxoid A /], PCRE[#H LBATAY TEHEARR
SHRAE M. BHBK. Apal ¥ New England
/A H17% 5 ; Seakem Gold & .BioRad Megabase 52 At
T AA R/ F 25k CHEF Mapper XA B ik e,
AU B % & Bio Rad A 5] ; DNA ¥ k3 E PE
/A F] 7% 5 ; Tanon GIS100013 B8 £ 4 .

4. I BURIE IR : BT AR R B RR# BE ik
S —PiEB/MIEEE (MIC), RAZHEMBE
BH#M 10 CFUmMI 41 ,35CHBE 16~ 18 h, 1R 4E
CLSI 2008 47 1 i 40 o W B 25 0 O Uk L 3
B MICso MICoo BBURH (S, %) . FAN (1, %) FIfi 25
#(R,%),

5. PCRR MGk & B4 G BL DY B & R 5 R 0 per
FH K E Bk & ARAR , £ E PCR MU5E blaouan
blaouz blaows: \ blaowss K il . intI2 3 , PCR &
Nk RESIMEBS BT, N RHEHR
94°C 4 min, 94°C 30 s,58°C 40 5,72°C 75 5,35 Mg
35; 72°C 6 min, Per5|¥IF¥3) : L5’ - ATG AAT
GTC ATT ATA AAA GC-3' , F i 5' -AAT TTG GGC
TTA GGG CAG AA-3' ; PCR X pifk & B R Ii 414
SRR 2]5H4T. PCRFEIZ 1935 M e e v 3K
&, EIMT T BARE

6. fik w7 4% ¢ 83 ¥k (PFGE) 4> ® . 5 M8 SU ik
(3, 4]0% , BIEF IR ME A SRER, &
HBEK 55T 4 b, R ¥EAYIEE Apa I (30 U)
25°CHEYI 2 ho LIk F§ CHEF Mapper XA & fik ot
LIk AN , B8 K 6 V/em, Je £ 120°, kb & 405~ 20 s,
B ykAt ) 21 h, BIKBE 14°C, FFERIFCY N
ALadder DNA, EB %: & 30 min, {& /K ¥ 30 min,
Tanon GIS100013 R R EHMBH ML R, &R
HWrbr A B EE R T MR E R R — R
P HEEIXUTAHREPARE TR, H2E3%&UE
HARRT, FOKREHEENAY, HRAKKRGS
FBE CRI%E 1.2 3R AARENT A,

g R

1R R 778k Aba 64 B A B HR
I, B Xt PB AR RFEL R 80 U (98.5% ) 5, Xt
IPM .MEM K K4+ 98- A BERE 2 BB H K
BIERENEAY I EERMAE(>89%), B
1,

%1 64 MDRAX 2 #HELMABRABSE R

HEZY R(%) %) S(%) MICe MICxh MICTEM

MEM 938 15 4.6 64 128 0.5~128
IPM 90.2 0.0 9.8 128 128 025~128
CAZ 969 L5 L5 256 >256 1~256
CTX 1000 0.0 00 >256 >256 64 ~ 512
FEP 938 31 31 256 >256 256 ~ 512
CFP 554 338 108 64 128 16 ~ 512
PIP 985 15 00 >256 >256 32~1024
TZP 1000 0.0 0.0 256 >256 128 ~ 1024
CIp 96.9 15 1.5 64 128 0.5~256
Lvx 923 4.6 31 8 16 0.125~64
AMK 892 4.6 62 256 >256 4~512
MNO 615 169 215 16 16 1~64
PB 15 00 985 1 2 0.06 ~ 8

2.PCRY W EMFER(E ) i d%kI8
0 H blaoua s SE R 5 SORRE (78.1% ) HEHF blao.zs w3
K, 28 F}H 5 GenBank ¥ & & % B FF 51
(BU977574) lest, [RIIRHE N 99% , i 2 I OXA-23;1
BRBE R H blaowseu BB 5 57 HREH (89.1% ) 54 12
BAT 25 B (39.19%) K blaps B . KA
HIEHE blaow s F inel 2 3 IR ATBEBR o

M 1 2 3 4 5 6

2000 bp

1000 bp
750 bp
500 bp

250 bp

100 bp

¥ :M: Marker DL2000; 1:blaousisatblauzu+intl1;
2:blaoxs1iwtblaomsia; 3:blaousnatintll; 4:blaou.suis
5:per-1; 6:negative control
1 ZEPCRME—PCRY HHREEHR
FIR S REED R per B BTk 457

3. PFGE M BRI HE S 1 (B 2) : 64 Bk Aba B2



-834.

AR AT 2 2000 £ 8 A 305 8 ChinJ Epidemiol, August 2009, Vol.30,No.8

PFGE4» 39 A.B.C.D.E% 13/ EREE , AR 24
W, TENMERERQIE), A1 RIS bRk A HERE
M BERE; A2 B 13BRIK B B BB ;A3 BRI 28k 7 51
KAHERMZER ;A4 | B HHER O
B, BRISHK, TESHFTZEROSHK), HF Bl
BIKKEBZERMPER;B2RISHEA CER
MPER;B3R I lEBEFER. UBRTH, HF6
BAHTFREROHE, IHEERER22H. C
ok, RFEFERGH., DEIK,RAFER
ICUFIfFRESMBE, EF.O.P.Q . W.X BIE LB, 5M 5

1130, 32
27
418
15
W9

Z1
13
i

2 Aba PFGE [RlIRM: T

1, 2,4, 6-8; 115

FHRERMZIMNE ZERBERE SRR RNE
B LRI FIMZSM R 818 AT PFGE M B S
EBERE 7 W 2,

W #®
FAERBIFE R, B Aba 5| AR Y2 7 B 1 R
gurp ir G L E B B3, K E AR 5 (ICU B4
SRS LM )MDRA AR BT AN, 48 1 R 1A F T4

FKE KPR, 2006 FEZEBATHAE Y 25 Y5 i (MARS)
2558 5 75 MDRA (5 42%, 2007 4E F 7+ % 64%, K it

| T B\ E B MDRA i 25 .
e E B PR L P9 F AT A 5 48
Eﬁ:?az. 35 711,12, 16, 19-22 %Eﬁgﬁéﬂﬁﬁ%ﬁwjim
126, 7.4, 8, 15. 17 HERITEEEE L,
E;. 13, 14 AL L T Aba BT 25
i SR R 64 Bk MDRA B 3
kit PB {5 5 4 5 & 0/ 3 (98.5% )

A, HoAts 11 BB EE 25 B TR 25
BRI (55% ~ 100% ) , X B
B IPM T MEM BTt 25 %
4315 90.2%F193.8% , i 5|2
EEBREMR., WKEWRT
MDRA 5| &89 BR Yeft , 7] % Bk

D
%2 Aba PEGEAMEIZER S CEED
BB 0XAD3 BEBREEREEKEESL
PFGEX (it ® 0 maw P s s gt — %
AQ4) A1 B(7) WL RLH IELEICU BT P N(6)P(1) PIEERERE , 5 Aba ZETHZGHIZERY
F) LR N P ) X
A2 F(13) MBS PREL LR ICU BT P N B B B £ R Ambler 732
A3 B DS P N AMIDE, HMARM D AT
i S % OXA-23. OXA-24, OXA-25.
Bl Z(11) BHH . ICU P N OXA-26.0XA-27 .OXA-40 %159
B(1) lCli P( » )N o HP LA OXA- 3 RIBRE R, M
B(18) B2 gx; iﬁﬂ\mﬁiﬁ}%"lw 11:3 N(1 £(2)N 2 OXA-51 15 % Aba 19 [l %5 3 B ]
B3 H(1) AE P P HITZENEE. BB
L B a# N P T
c2 2 W) FH N P # Aba zimfﬁﬁﬁkﬁﬁi
DI F(2) BHFE.ICU P P fER . ABF5 N % & PCR Xt
D(3) D2 (1) IcU St p P blaou-zhblaou-u\blaou-sl\blaou-ss&
E(1) H(1) #& N N . . wifo s .
F(1) B(1) WESE P+OXA-58 N intl1 intl2 Eﬁ%lﬂ’&fﬂﬂg " R
N(3) Z(3) BHRE P(2N(1) N(2) B 64 ¥k Aba B KT H blaows
o(1) Z(1) ﬁﬁﬁ% N P %@1'1;78.1%%%1’&& blaows Bt
P(1) (1) BB N P N
o) Z(1) MEAR N P H EPFER.CERARNE
umn F(6) LIHBH P P BEsr 51 298k 1S BRI 6 Bk, R
H(1) AgH P P — 13
W R0 ERE N P [F) 52 Btk PCR =¥ 2 /¥ 51| 1 52
X(1) B(1) HB5E N N 35 GenBank ¥ 2 51 0XA-23 &




PR AT 5 200948 A 3085 8 Chin J Epidemiol, August 2009, Vol.30, No.8 835

& FF 51 (EU977574) %t 1, 6 B 14 99% , 5 E h
OXA-23 8, FERA | BREK I blams B A,
89.19% M kI | KB AREN, B =KERS
FRE Y 28 Bk 21 BRA 8 Bk s SRAK T H HEHT blaowszeiue
Mim2 AR ERK, oI L, AHRF =RKEBE
K &85 MDRA #7 blaous 1 ] BESFER, 5H
HIRE—B,

PER-1 48[ i%p- WA RER—Fh, TEXF
BEL AL BRERELHYHE , EAHRP=
KEBEILH 255 (39.1%) & bla,... EHBHH, K
B ZEBEH RSN 28.1%(9/32) F131.8%(7/
22) {5 F Wang R 18 1) 77.8% , i 74 B BE i 1B
B4 90.0%(9/10) , AT B 5 A [l L X LA (6] = Be 9
RS ARSI RAE L, RALHEEEL, &
BRI R AT, =T 5p- M B AS  MDRA
HE=RENERC ZHFE, BARRITH, B F5E
AR 25 B B (blaous) AL B 25, % & B hi
FEEZEE AR, sk,

PFGEZE KW , 64 iRE B> MA.B.C.D.E%
BAEEY, HSOMEKSBESHEHN AR
(24%) , FEN/MEFER QLK) , AR ERE
W2 W2 AR ICU. A IR BT
HELE RN ERM.LIE N ERBHERR. B
MIskFENMMAEZER(SK), M TLERB
R B ICU B4 2R BRI R R E
BRI ICU. AR, UBRTHEESH THE G5
Fh(edk), 1R ERERZZH, CRI2E XBH
EpER. DRI,k B8 F BB ICU A E 4
o E.F.0.P.Q.W.X B 1 ¥k, 35K B BB #
S50 BB B R RN B PR A LR
R, TR =RERRE K A—EREMARFRIE
[F#A FFEF RS MDRA 17, BB EFEEAR
[l FERE OB , £ B8 B R hn 3 41 B it 25 1k A e, )

o SR S 42 . e P RS 24 B Y 2 — DA

$ % X W

[1] Woodford N, Ellington MJ, Coctho JM, et al. Multiplex PCR
for genes encoding prevalent OXA carbapenemases in
Acinetobacter spp. J Antimicrob Agents,2006,27(5) : 351-353.

[2] Leonardo AS, Aynur K, Antonella D, et al. PER-1 type beta-
lactamase production in Acinetobacter baumannii is related to cell
adhesion. Med Sci Monit, 2004, 10(6) : CR180-184.

[B1HE.UEH. BPE, & WRSEFNE RDTENLENS
FHHE. PERATRESRE,2008,29(3):277-281.

(4] BHR, B % Rk, & MBAHTERTERBLRAT RS
FRITIRERR. PERITIRF 7, 2007,28(4) : 381-384,

[5] Tenover FC, Arbeit RD, Goering RV, et al. Interpreting
chromosomal DNA restriction patterns produced by pulsed-field
gel electrophoresis: criteria for bacterial strain typing. J Clin
Microbiol, 1995,33(9):2233-2239.

[6] Harald S, Lucilla D, Raffacla B, et al. Standardization and
interlaboratory reproducibility assessment of pulsed-field gel
electrophoresis-generated fingerprints of Acinetobacter baumannii.
J Clin Microbiol, 2005,43(9) : 4328-4335.

[7]1qic, Malczynski M, Parker M, et al. Characterization of genetic
diversity of carbapenem-resistant Acinetobacter baumannii clinical
strains collected from 2004 to 2007. J Clin Microbiol, 2008, 46
(3):1106-1109.

[8] Afzal-Shah M, Woodford N, Livemote CM. Characterization of
0XA25, 0XA26, OXA27, molecular class D beta-lactamases
associated with carbapenem resistant in clinical isolates of
Acinetobacter baumannii. Antimicrob Agents Chemother, 2001, 45
(2):583-588.

[9] Wang H, Guo P, Sun HL, et al. Molecular epidemiology of
clinical isolates of carbapenem-resistant Acinetobacter spp. from
Chinese hospitals. Antimicrob Agents Chemother, 2007, 51(11) :
4022-4028.

(R A 3 : 2009-01-21)
(X HHE:F )



