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M E:BM THMENMEERA2ENWRTERLAZAIAENR A R ITEWENH R0 FRATHERLE,
Fik KEHMHMKES FFER2012F 1I~12 AR, BN FELAMAFTEFLHE L HATHE 210 %, R A KBkl 258
M, 2% B Hodge it % % 46 T 5 & & /% % & ,PCR 4 # IMP,VIM, OXA-23,0XA-24 ,OXA-51 #1 OXA-58 & # 4 & % ¥ 3 & ,
FMF, WA ERICPCR 2B R EREMEST., R HHEERE T 17T HAY R LA E But 25 %25 0480 4h, 2t 2 &t
fit 25 % # & T 60%; % B Hodge K 3 FE M B 4 163 4 (77.62%), ¥ L 2 B F BlaOXAS51 i H R h&E b 94.29%
(198/210) ,Bla-OXA-23 #y# H % %k 2 4 78.57 % (165/210) ,Bla-VIM # # # % % 4.29%(9/210) , Bla-IMP, Bla-OXA-24 , Bla-
OXA-58 H &AM At . 210 %E#42 H 7TAHAERICEFA , X4 AA 97 % . BA 44 % . HA 22K, W ZENRT R EHK. &
B OHNHRER> BN RFTEREMELHFER A+ 2 F; 7 OXA-51,0XA-23 71 VIM B 5 £ F I 8 2 A3 X 41
ERGFEARETEFRLAYWANEENH AWM FTERLAZ LI FEEE R RN IRAT.
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Resistance mechanism and molecular epidemiological characteristics of isolated
clinically carbapenem-resistant Acinetobacter baumannii in Meizhou, China
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ABSTRACT :In order to survey antibiotic resistance of clinical isolates carbapenem-resistant Acinetobacter baumannii in
Meizhou and to investigate resistance mechanism and molecular epidemiological characteristics, a total of 210 non-duplicated
clinical isolates of carbapenem-resistant Acinetobacter baumannii from January 2012 to December 2012 were collected. The K-B
disk diffusion method was applied for the drug-susceptibility test.a modified Hodge test was used for the screening of carbapen-
emase, PCR was used to amplify carbapenemase genes (including IMP, VIM, OXA-23,0XA-24,0XA-51 and OXA-58) ,and the
positive products were sequenced. Enterobacterial repetitive intergenic consensus PCR (ERIC-PCR) was used for DNA typing
and test of homology. Our results on the percentage of strains resistant for antibiotics tested were higher than 60% except for
polymyxin B was 0. 48%. There were 163 positive strains by the modified Hodge test,accounting for 77.62%. OXA-51 gene
was identified in 198 strains (94.29%),0XA-23 in 165 strains (78.57%) ,and VIM in 9 strains (4. 29%),0XA-24,0XA-58
and IMP gene was not identified by PCR amplification. Seven genomic types were included in the 210 carbapenem-resistant
Acinetobacter baumannii. The major prevalence types were Type A (97 strains) , Type B (44 strains) and Type H (25 strains).
In conclusion, multiple drug resistance of clinically isolated carbapenem-resistant Acinetobacter baumannii is a serious problem
in Meizhou. Production of OXA-51,0XA-23 and IMP carbapenemases is an important mechanism of resistance to carbapenem
antibiotics,and there is prevalence of the same clones in these carbapenem-resistant strains.
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22— % L 24 [ 80 B A A B A I R T T A
¥ 5 3R 2 0 B A ik R R 2R BT 2 W I R
09T 2 H i 25 0 8 AN S IR G IT AU A 25 W) 2
—. BEEZRAWAEN IR LTz s 1 I AF R i
R TR AR ST H TS AN S R 24
TR Xk g ] e, DX AR S 5 0 T i S s 2K 6 2 N
) ¥F i (Carbapenem-resistant Acinetobacter bau-

mannii  CRAB) BT 25 1% 50 K i 25 Ll #4500 5%

1 MR E

1.1 BRI 2012 4F 1—12 H MM IX 1 K
SHRBERE 4 R HBEBETS A B A & 2
PRFRAS o 43 125 T 3 52 0 i S N S AT B 703 Bk Hop
CRAB 210 #.

1.2 JEwE  KBRAKE( ATCC25922) 4
SRR A (ATCC27853)

1.3 FZAUIR SR LA A kA 55
Bio-rad 23w 7 it s BEE AR 2 48 ik B VL 24wl 7™
i s 25 B0 3 FH 245 B4R v o 9 B Oxoid 283 /) 72 A
MH 535 5 b R A "l 424, DNA 4 F 45 i
PremiX Taq i % PCR i #|W H H A& TaKaPa 24
Ao Bl H A T AW EARA RS E A
J7- 31 534 H b 5 B 5 DR 2 AF 9 PO S8

1.4 25805 I R T0ZE ) o7 38 AR R X A AR
HEATHEAN G IR )5 05 R AR R 9 8Ok 647 . &

SrBEBER A AL ES AT . ST 45 AR ™ A% 4 IR
2010 4F Rz 35 [ I PR 52 96 % b o Ak B 25 (CCLSD ) Wy
FrifEsAT .

1.5 Mt AR E R E ek RAY Hodge i
6 67 T e B A G L AR % SR i IR CLST #ERE
AT, WU 1.5 X 10°CFU/mL (% K % A
ATCC25922 & ] 10 15 M B J5 ik A T M-H -
BT ob e i b 3 e 55 8 (10 gD 25 85048 - 432 R ER 9
BURE R TR AR R A %% ) - Ml 30 S Jal Ze 4 b, o 7R
RN 35 CHEFE 18 h, i3 1w 41 1 &l
A IR R A A G 010 Ry 7 Bk S e R TR AR

1.6 J] PCR &40t E Lk A &M B & ki
FEHUAN T DNA K 135 18 h IR B A% T
500 pL TE buffer #1, 3K ¥ 10 min,10 000 r/min
B0 5 min, 2 L BVEAME DNA Bifl, PCR 3§74
FERARZR Ny AR &4 50 pL, Horp g 25514 1
pL.MgCl, 5 pL,dNTP 4 L, Tag fif 0.5 L. HiAgZ 2
pLoHo O 37 plo WA AFH:94 CHUALE 5 min;
94°C 728 ¥ 1 min,55°CiE & 1 min,72 “CZEAf 1 min,
30 MEFF 3 72°C LEMf 10 min, A6 WA 5] 25 29 (4 Bk A
B 5 DR S g 2 1 AT RS ] L DA SRR GE R 255
FTABI YW 1. PCR =¥ 7E&H EB A 1.5% 1)
IR GE S b 100V {5 YK 50 min J5 » FH&E I AL
B R G FF WML I IR, PCR 7= ¥ & 0 ¥ )5 7E
GenBank #17 [F] J5 £ i) T H 4017

x1 BESEFRBERPCRIIYFIIRTBREKE

Tab.1 Primer sequences for PCR and expected product size of carbapenemase

HE A GBIk FFa 5 —3 YK
Gene Primer Sequences 5'-3' Expected product size/bp
Bla-IMP IMP-F AACCAGTTTTGCCTTACCAT 818
IMP-R ATAGCCATCTTGTTTAGCTC
Bla-VIM VIM-F TCTACATGACCGCGTCTGTC 748
VIM-R TGTGCTTTGACAACGTTCGC
Bla-OXA-23 OXA-23-F GATCGGATTGGAGAACCAGA 501
OXA-23-R ATTTCTGACCGCATTTCCAT
Bla-OXA-24 OXA-24-F GGTTAGTTGGCCCCCTTAAA 246
OXA-24-R AGTTGAGCGAAAAGGGGATT
Bla-OXA-51 OXA-51-F TAATGCTTTGATCGGCCTTG 353
OXA-51-R TGGATTGCACTTCATCTTGG
Bla-OXA-58 OXA-58-F AAGTATTGGGGCTTGTGCTG 599
OXA-58-R CCCCTCTGCGCTCTACATAC

1.7 RAEEFH R A N (ERIC-PCR) 4
VR R 21 9% ity ERIC-F.5 —3 . ATGTA-
AGCTCCTGGGGATTCAC, ERIC-R, 5 — 3,

AAGTAAGTGACTGGGGTGAGCG, ERIC-PCR
(U A S C PSS A NE S B U OB
dNTP 4 uL.#it DNA 2 L, Tap i 0. 25 pL,10X



818 SANESRUNIE= SO Sl K 2014,30(8)

i 5 pL. ERIC-F 1 pL,ERIC-R 1 pL, H,O 2 % B

36. 75 L WS PE 95 °C 5 min, JEFFAEE 95 °C 45 s, 2.1 Z5WPEURIEIR I 45 5 210 Bk CRADB %40 245
Bk 42 °C 30 s, FEM 72 °C 1min, 40 MEFIGF.72 WIS R LK 2,

CHEMf 10 min, U5 pL = WIHEAT 200 Bl W BE I

FL YK WL 235 2R I 1 W [ DA

#F2 210 ¥ CRAB X HH M AR = (%)
Tab.2 Drug susceptibility rates of 210 strains of CRAB (%)

ifit 24 U
HLHE Y Drug resistance Sensitive
Antimicrobial agents %L ifi} 245 % BEEC R R
No. strains Drug susceptibility rate No. strains Sensitive rate
R BL VG K
169 80. 48 41 19.52
Piperacillin
SRR/ EF R
173 82. 38 37 17.62
Ampicillin/Sulbactam
U ETAILY VY )
178 84.76 32 15.24
Piperacillin/ Tazobactam
K 1t b g i}
191 90. 95 29 9.05
Ceftazidime
3L FE e Bs
179 85.24 31 14.76
Cefepime
Sk 161 05E 5
185 88.10 25 11.90
Cefotaxime
itk i FY I s
210 100 0 0
Sulfamethoxazole
Sk 761 WR I / &7 L 30
126 60. 00 84 40. 00
Cefoperazone/Sulbactam
KRR
n 198 94. 29 12 5.71
Gentamicin
189 90. 00 21 10. 00
Tobramycin
B[k R AL
174 82. 86 36 17.14
Amikacin
IUIEZS
203 96.67 7 3.33
Tetracycline
K ER
169 80. 48 41 19.52
Minocycline
ZVIHE
132 62. 86 78 37.14
Doxycycline
WR A
198 94.29 12 5.71
Ciprofloxacin
LT R B _
187 89. 05 230 10. 95
Ofloxacin
EZ S
1 0.48 209 99.52

Polymyxin b

2.2 ERATMMRMIEELR 78 CRAB R 210 PERBR b [5] mF X} 56 2 1w A0 e 15w i 25 59
AR R R Hodge KB A3 I BHPERIbR 163 #k 158 Bk AU 2 2 R RI T 245 (19 o 2 Bk, S0 S0 % 15 m
(77.6200) WIPETE IR 47 ¥R (22.38%0), £ 163 #kFH W25 3 #k.
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A xR

FA 4
R

FE s PR

B 1 CRAB {2 R Hodge i{ 16 &5 R
Fig. 1 Results of modified Hodge test of CRAB
2.3 JH PCR 53t & e S8 00 FE R 45 210
DNE T, Bla-OXA-51 iy R FfE -~ 94.29%
(198/210) , Ho i S0 85 i Tl 2R AU BH PR 163 Bk i bk 4
TR H Bla-OXA-51, Bla-OXA-23 fyk Rk =z K
78.57 % (165/210) o e v e S0 45 I il 2% 7 BH M 18 bk
A 158 K Bla-OXA-23, 53 4 7 & Bla-OXA-23
Kt R R R B, Bla-VIM B4 2 R4, 29 %
(9/210) , 4= &8y B &0 55 I W & 8 B % . Bla-IMP,
Bla-OXA-24 ,Bla-OXA-58 #) K 9 #; i . BLAST 43
Bréh B 7% : Bla-OXA-23 §7 8 7= 22 DNA Il 5 %
M F S K BN 502 bp, & X HF 457 & % A 99.
9% ;Bla-VIM §"# p= 4 22 DNA ] JF 26 ifif 7 51 K JiE
1 756 bp, 2 WX H R S5 A R R 99, 6% ; Bla-
OXA-51 ¥ 8 7= iy 22 DNA I JF 2 1 5 9 K & Ry
359 bp. & AT HFIFF G %R 99. 8%, (WK 2)

M 1 2 3 4 M 5 6 7M8910 11 12 13

bp
2000
1000
750
500

250

100

2 # 4 Bla-OXA-23 . Bla-VIM, Bla-OXA-51 PCR ¥ 1 &5
R
Fig. 2 Representative PCR electropherogram of Bla-OXA-23,
Bla-VIM and Bla-OXA-51
M. Marker; 1-4. Bla-OXA-23; 5-7. Bla-VIM; 8-
13: Bla-OXA-51.

2.4 ERIC-PCR 4 b7 [ U 1 &5 210 # CRAB
ERIC-PCR s #UZ5 SR Wow , 224 7 A8 5], Horp A
97 ., Al B 53 #k, A2 B 44 ;B B 44 #k, Bl
AL 40 PR.B2 A 20 Bk HAl oy C A 6 k. D A 7 #k L E
B9 BELF B 6k, H B 25 Bk, (JLIE 3)

A xR

FA 4
R

B %

B 3 #i4 CRAB By ERIC-PCR & R
Fig.3 ERIC-PCR result of parts of the CRAB
M. Marker; 1-16; Clinical isolates

3 3F i

VTR B B T B 0 P AE RAEIG IR 1 y)
1235 H ) H T 24 1 240 TR ROk B 22 . HLAE A1 0 I PRAR
2 AT U 245 W o it 24 10 Bk 7 it 24 Ak L B S R B
P A A 2 3 2 0 ) L AR e 22— o kRt 24 0
S BUIG PR R A B I TR] 194 228 4 1 o 7 R A Y 2 T
Oy FR AP L F P A 0] R R H SR T AR
SE R Mg M M X R CRAB X% #1025 4 (g F 58 2 B .
CRAB Xf & #L25 W BR 2 K/ R B Sb . % HoAl i H0 18
245 ) Wi 24 AR AE 60 %0 LA b, HHp xSk 60 OR i / &7
EL3H R 22 PG 20 38 A T 245 3 AE 60060 A2 A A, Hodk 14
Ffrifit 25 SR EB A 2 T 80 %6 , ik iz P I e 2 /2 100 %%
Mt 24, XLk 2010 4E R E CHINET X I A 43 25 i)
S N B FF BT 2 AR e D 2
AN BT B R R A RN 25 5 5 B £ E it
B2y, TR, ZHE R BIRYT £ E it
2, R I 2 X B A N ST PR IR T AR T AR T
TR CHE ., AR KV Z R A E B X CRAB
TR IR B 99. 52 %, AT LIAE N A L X 697 CRAB
MEZEZY) .

H B, 22 5 25 0 2 A Sl AT 1 32 28 09 it 245 A1L
AR A G T 25 AN R G R
ik AL A R e 5 R E 45 A B (PBPs)
(OS5 RN T RS, A0 BT 24 1 A9 7 A A A — ol
ol LR AL G R 7R A 30 . CRAB 1 it 25 AL 1
DA RE E % 2 1A A S 110 25 21 o S 8 O T ) do) B
AWFSE H, 163 Bk (77, 62%) (1 T bk R 2R W
Hodge i 56 51 B 2% 5 L 450 BH 33 26 5 Bk mT LA 7= A ik
BT, T A7 MR (22, 38%) 5B, {0 3L K
WA K Bla-OXA-51 & Bla-OXA-23, 42 75 i B
Hodge 12056 6 0 Bk 055 s 6 A7 T K6 B0 42 . 3X W] fig 2
N T BT R 7= A i B 0 T X B 7 B O 2R PR B OK R
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BT 25 S B0 B 2SR AR K IKBOR/NAS TR] . 3X
5T HRGE A R Hodge 1850 OF i 15 75 48
PO MR Ny 66,7 % 3T,
AT EEA AB.D 32 B N B, H
o AR D ¥ R 2 AR BT AR T AT A
B S R H EE W TFRE. DERN
T Jie it B OXA [iff , T LK 36 ik 3 B0 i piE R LR
AR R EEA OXA-21, OXA-23 ~ OXA-
27, 0XA-40, OXA-58 %5081 A 3 > 4 40, 4% 51 LA
OXA-23.0XA-24 . OXA-51,0XA-58 Hft#., B%K
h 4@ RPNk N E TR R AT OXA il . B X
SR P A WK G MR L 10 ~1 000
£, F 345 IMP &, VIM B SIM AL, R 30 4T 3
R BRSO IMP BURT VIM 8, B LA BifF 58 1
BT OXA-23,0XA-24,0XA-51,0XA-58,IMP A
VIM 6 A~ 56 HE17 R, 45 3 iR, Bla-OXA-51
e A o 94, 29%, Hk O Bla-OXA-23 R
78.57% ,Bla-VIM [ # % 5 4. 29%, Bla-IMP,
Bla-OXA-24 . Bla-OXA-58 ¥J & ¥ & H . $ 7 # M
b DX B 2 AN Sy FF TR X B 7 B 0 S BT AR B 25 2 B
OXA-51 BA OXA-23 %I i 5| . X 5 [ Py gt 4
(44 38 2 — By, 1 I T P 5L B i iE . Bla-
VIM Kz H 3Rk 4. 29 %, Ud B AR M X 2012 4F
BT VIM B4 & B PN ik i [ 250 0 = R 20 4 1 19
YL, 2858 4 R A — R B B A B s A 5 BL R A T
DA T T BB R 1 [R] — I 245 BR7 R 1) o B A 4
Xof i 24 B 22 47 35k DR [) 5 40 AT 5 DA T A T 0 2
1 X A A T 24 TR RR T R R X
AHEFERT 210 ¥k CRAB #£47 ERIC-PCR 43 %1 % #i
FEAT T LA AT AR L A BB RUF H ALy
F L HAM R R ER AT, AR BRI R E L
B Hy DL ) e R AR AR i X 4% IR B R A A0 A .
H AR B g & B, EEH A 3~5 A0 —FKER
() ICU #}. H 43 » Bla-OXA-51,Bla-OXA-23 [
PE BB E 3~5 A ICU B 82% T H Bk 19 7%
fro YkEEKFATRE LB T B2t T
AR B S LA H B W Bk R kR T
A R
25 1R Mg L IX CRAB Xt i R 3 4t 16 24
Yy i 25 B4 HE 85 7™ E L OXA R B S 75 46 Tl 2 7S
DX Tiif 24 1) S AL L O R e s BERR B AT . BT LA
X 7 Hi X s g CRAB Wil , 7 7 3 2% & 47 © 48 %
NG,
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