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RERTEENES A ESELE NDM-1 &8 3 NEtEREBERE

WM e BN HRAB L, R R B N AR
(FHNEFHERE NTE-ARERELBA 510180)

 E:BW AESBRFERERAANMBARGEKGMATAARL RAAFE T NDM-1 2 25 3 NBL A B 9 A EH
M. Fik EARKR Hodge K% A EDTA #Fl K32 2007~2010 4 A Bl 4k a9 53 8% F B M 2 40 ) ) 508 1 AR 09 W AT 1 A 88
FRHAFEEATHRE B0k, PCR x4 3 NDM-1 A W, 5t 2F PCR & ¥ fa bt = # 47 DNA 9l 5 447, s NDM-1 & B ra#
# 4R PCR 7 sk # armA F= rmtB16S rRNA W kL85 & B , VIM.SPM,IMP # KPC s & B s L B & | £ %4 F. Etests
RS AGRIE, R OT0HMAFE T 10 4k Hodge Test #2 EDTA #F X 3 FB M .55 ¥k o0 2 RS A F 6 4 EDTA # B X%
M, R F I HRLEBEAEMA 3BT RHAFH PCR I 3 NDM-1 B 25 g ABLEMSLE B 6 K 5., 20 F kst NDM-1 &
AR, AP 1 HLE ATl | REFZRHAFELN E armA & 16S rRNA P A B L B, 1 48 F RS AFH &0 & 2 000 bp £
Aw T EEEATF . Rk NDM-1 R shey sy H E A )., NDM-1 A B MAEE A% miRE. % 408 & BRAS, Tk
MM RA N ar s, B LR ALEMFATIRHFA T AL NDM-1 B4R B ABKEELAR, A6 F armA A 16S rRNA
FEABARA | £ESF AZBE FRRE,

KA RFEHME; NDM-1 248 3 ABkEEAR; RHEE.@H;
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Detecttion of New Delhi metallo-p-lactamase 1 gene in Klebsiella ozaenae and Acinetobacter baumannii
Yang Yinmei ,Ye Huifen ,Zhang Weihong ,Chen Huiling , Zhou Xiaomian*

(Department of Clinical Laboratory sGuangzhou First Municipal People’s Hospital sGuangzhou 510180, China)
Abstract; Objective To investigate the prevalence of NDM-1 gene in multidrug-resistant Enterobacteriaceae and Acinetobacter
baumannii. Methods Carbapenemases were screened by Modified Hodge Test and EDTA-disk synergy test. The encoding genes of
NDM-1 was amplified by PCR and DNA sequencing. Encoding genes of 16S rRNA methylase, VIM,SPM,IMP and KPC gene was
amplified by PCR and DNA sequencing. Antibiotic susceptibilities were assessed by Etests. Results 10 of 70 isolates Enterobacteri-
aceae were positive by Hodge Test and EDTA-disk synergy test,6 of 55 isolates Acinetobacter baumannii were positive by EDTA-
disk synergy test. Of these 125 Enterobacteriaceae and Acinetobacter baumannii, 1 Klebsiella ozaenae and 3 Acinetobacter baumannii
were NDM-1 positive by PCR and DNA sequencing. 1 Klebsiella ozaenae and 1 Acinetobacter baumannii were armA 16S rRNA
methylase gene positive. the strain carrying NDM-1 gene was sensitive to polymyxin B and tigecycline. Conclusion Klebsiella ozae-
nae and Acinetobacter baumannii carry NDM-1 gene, This is the first report of NDM-1 in Guangzhou.
drug resistance,bacterial; gram-negative bacteria

Key words:carbapenemases; New Delhi metallo-p-lactamase 1 gene;

Tk T B2 0 2R P01 R A2 i PR YR T 5 2L B AT I S i 1y v
JEYL A ) RIBUE R B PUE )T BB AR T 5 A TR
53 B PR AR A2 A RE A R S B T I B P B i B (ESBLs)
MK R (AmpC) . EREE XYM Iz 6/, 4 ™
A 2R R T B BT R A T 25T, 4R B 2009 4 Yong %
R8T =4 NDM-1(New Delhi metallo-p-lactamase 1) %I 4>
J& BB EE R B AT L BN RN 51 T 2Rz

L2 RIS PCR ST TR I B K 3% 5 2 A TR
KAL) R AR A RA F G . PCR ¥ 14X
ALK X Sk 7 [ Bio-Rad 23 7 7% i . APT % % 4% M1 Vitek2 41
T 3 %52 2GR G0 R AR W LR A W7

1.3 BEEBIERBFE (1 Hodge i« 3% 8 CLSI 28
Bkt f7) . (2)EDTA PrRR 0. 5 3 [ 507 (1 725 K 1 0
A VLH P45« s 9 3 S 5 4 AL 1.0~ 1.5 e Horfr —

KRTE . VEE WA 2007 ~2010 AR AR [58 X Bk 85 s 28 e 1 1) A0k
P A 9 Ml 8 AT T R 660 2 R gl R T R AT AR DG AR I, 25 SR G
mrE,

1 MBS HE

L1 EHRRIE  IdE 2007 ~2010 4FA B il R 43 B3 % E & 15
M MIC=2 pg/mL (Vitek2 K5l iz 18 1 B 70 # 1 W0 55 w8
MICZ16 pg/mL {818 RS FFH 55 vk, I B bk 2 20 H A4
Yoy BLR N W) AP % 52 4581 Vitek2 {85 E 47T % 52 .

TKACH BTN 0.5 mol/L EDTA 10 pL,35 Cil ) 5%, ¥
Fie ki ra m EDTA 53 & 5 m 40 7 300 1 Bl 2 22 R Tl 58 T
5 mm#E K& BN .

1.4 205 DNA 2 24 h 5 )540% T 2 mL M-H %
R RS BN UIE . AR KRR A E S
JndE B 2535 50 NP-40 FldE (1 K IR 29 .55 CAREHL 2~
3 ho BUHEALAT 9 40 B 95 C AP 10 min )5, 5.0 B LW
HERR .
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x1 PCR B ¥ 551"

L PR
ElL7] 519751 (5-3 .
NDM-1(D) F1:C0GCAACCATCCCCTCTT (2751~) 292 bp,55 °C
R1:CAGCACACTTCCIATCTC (3024~)
NDM-1(2) F2:GGCGGAATGGCTCATCACGA (2463~) 286 bp,60 °C
R2:CGCAACACAGCCTGACTTTC(2731~)
NDM-1(3) F2:GGCGGAATGGCTCATCACGA (2731~) 588 bp,57 °C
R1:CAGCACACTTCCTATCTC (3024~)

VIM2 F: ATGTTCAAACTTTTGAGTAAG 801 bp,57 °C
R:CTACTCAACGACTGAGCG

SPM F:GCGTTTTGTTTGTTGCTC 802 bp,57 °C
R: TTGGGGATGTGAGACTAC

IMP-1 F:CTACCGCAGCAGAGTCTTTG 589 bp.55 ‘C

R: ACAACCAGTTTTGCCTTACC

KPC F: ATGTCACTGTATCGCOGTC 871 bp,55 °C
R: TTACTGCCCGTTGACGCC

B F:GACGTCAAGTCATCATCG 55 °C
R:GACGTCAAGTCATCATGG

armA F:AGGTTGTTTCCATTTCTGAG 591 bp,55 °C
R: TCTCTTCCATTCCCTTCTCC

mtB F: ATGAACATCAACGATGCCCT 769 bp,55 °C

R:CCTTCTGATTGGCTTATCCA

VB ANE 15T N BT R RTES B L B FN396876 H
F(NDM-D .7 T RES TR BORPAE .,

1.5 NDM-1 BIBEFEEN E% CDC #2325 % GenBank

FHE P F145 R FN396876) 5231 2 X514, W32 1. 514 NDM-
1(1) A1 NDM-1(2), H§ NDM-1(2) ] iE [d] 5 %) F2 F1 NDM-1
(DRI HRES 3 %514 NDM-1(3) , PCR JZ Ji /= ¥ 35t I M
JEE VK B BUR R AR R A . T B W T Bl PCR
I IR TN SR A W B ARG BRI R AT R ) L 0 A )
%1% F GenBank H1() Blast £ )7 #E47 [W I 5347 .

1.6 NDM-1 & & FH ¥ B bk i AH G #: I PCR &l 168
rRNA K Ak i BRI AT Ay Bk 77 25 9 B PR B 1 283 5+
KB LFE 1, Etests BT 28050 .

1.7 AREEIFORE A 5085t NDM-1 B R FH P B vk 19 28
HWT

2 &% ES

2.1 RAKGMEEHR 70 BT E H 10 Bk Hodge Test Fl ED-
TA PR 50 B 5 55 B 62 A Zh AT B b 6 Bk EDTA P [a] i
5 B .

2.2 NDM-1 # K PCR #l 2% 125 PRANBE H . 1 BRR 5o
FACL6 S ARA) A 3 R 8 AN B FF T (41.65.70 Sh54) ¥ 9
WHEMRB., WA 1~2,

2.3 NDM-1 JEFE M P K b3t 45 55 #8 NCBI BLAST H. X,
16 SRR 1.2.3 W B 41 S5 1.2 X519 LK 65.70 5
HIEE 3 XF 51 Y137 51+ 5 NDM-1 2 . 5 GenBank #% 82 %(
P b (1 (FN396876 FI HQ259057) 5 51 [w] ¥4 Sy 100 %%
Hodr 16,65 5 #AY NDM-1 JL [ J7 51 2 #2358 GenBank,

2.4 HAh PCR K &% 16,41 5 3 H A H armA16S rRNA
H LAl 2 ] 22 U )7 Lt X Y5 GenBank 1% B2 038 J3E A Aii 1Y ar-
mA JEE (HM570047) J7 31 [6] 5 4% 24 10026, 65 5 B B &
2 000 bpZE A iy T 25884 F . AR A T H Bk NDM-1 A1 4p i oAb
Tk 2 5 Tl AL A

2.5 IR BRI IR 2.

*x2 fi% 15 23 44

i H 16 5 65 5 70 %
I IX. W1 ICU WA PR L
PR 2 B IR AR/ /B 09/12/2 10/3/1 10/7/20 08/8/2
ARG G/ F /D 09/11/23 10/2/9 10/7/13 08/7/14
2510 il 92 W DR 9 -1 2 38 W D Jigi ¢h 1L B g A 4
T R R R hBLR P2 B R
SNz FilR R A Al e WR 3L 5 b/ il e 2 381 R R Sk AR TR / Al e £ 38
HBE IR 42/ H /B 09/12/9 BE& B 10/3/3 W FEE T B 10/8/18 ik 08/8/6 Ui i B

" 1 2 3 4 5 6 M 1 2 3 4 5 M

2 000 bp
1 000 bp
750 bp
500 bp
250 bp

100 bp

M:DNA FRfE#y 31,416 F1 41 SHERSI 4 NDM-(3) 174525
16 51 41 5 bk NDM-1CD 51H1 0§35 74 5 6. BT x
B 1 PCRE#EKXE—

2 000 bp
1 000 bp
750 bp
500 bp

250 bp
100 bp

M:DNA FR#EH 51.2:16 S E S|4 NDM-1(1) Fl NDM-1(2) ffy
PR3 4,41 S KRS NDM-1(1) F1 NDM-1(2) [l 9~ 4 7= 4y ;
5. BT IR,

& 2 PCR =4 B ikEZ
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2.6 ZHMEER W3,

x3  AHHER(MICHE,pe/ml)
B 16 = 415 65 = 70 =
kAt Ath g >256 >256 >256 >256
Faf K s B >256 =256 128 32
HN R >32 >32 >32 >32
WR 3L 74 b/t s £ 381 >256 =256 =256 32
KRR AR /47 B 30 >256 64 32 12
V¥ 15 12 =32 >32 =32
Sk f uit fi =256 192 >256 >256
ZHEZED 1.5 0.5 0.5 0.5
M FE >256 24 16 8
HINF R 3 1.5 2 0.75
3 i B

2009 4F Yong % 4R IE , I — A~ 4 72 B BE sk BE A B DR 6 AR
IR BARAS H 4y 3 1 Bk NDM-1 B4 8 B P Ik g 1 1 i 46 e
WA A e BR A E AT T I R B9 LT BT A B B R
25, MR B AA ", 518 T 2o iy) 2 60, 2010 4
EIJ 3 R0 [ ) B AR 0 2 0 B R [ 2003 AT 2009 4F 43 B
B AR 57l NDM-1 B804 J& B P I fie il 255 X A 155 00 2R A7 T
T, % P ED BF R AP Y Chennai #b X, 2009 4E 3 521 #k A 141
R S 7R S R B R T DS B0 T R T 2, b 44 Bk NDM-1 Kk
PRSI B P o 7] — B 300 7 B B2 AL 8 9 Haryana 3 X, 198 #
YHBR P A7 BRI 24,26 ARy NDM-1 R DA I BHAE . 38 2008
SEE R B NDM-1 B P, 2009 48, 7 5k 75 %5 4 1 19 I #F
i 44% 2 NDM-1 % 4: J@ 8 o9 BE e . [ 2010 4R 10 A &
ol (AT AGH I H 3 R4 NDM-1 443 B P ok e il 4k ()
D RR AW K L 4 HR#EAF NDM-1 B4 Jm 3 P B i i ik 1R 7y
BEPR R JH H X A

70 SRR YL AR T ORI 54 NDM-1 B4 8 B
PAY I i T 6 X ) T AR B AE 2008 48 7~8 H AR AE . Al S
P R AN 7 AE T E 2008 FEEEE AR AE. UL, BT
RV T B A U A i — DBk

T AR A Bl AT T N Bk 7 5 A T 2 0 T R I 24 Y R
T 25 W DR J e 1) Y 9 R0 A R T IR T 245 ML s B T B
FEMAR AT o ARBFFENF 55 A X R T B M 2% v i 24 1) 32 1 2
i 8 AN BT EAT AN L & B 3 MR NDM-1 0 4 )% B Nt
Rl 3L D] L B HH NDM-1 B4 Jg 3 P 1k B il 2 12 i 24 i 2 AN 3
b EZEN SR B NBEIGIEZ — .

8 SCHR AR 77 B T B 0 A T 2 B MR A T X T R S
B A F2 ZE i 2 B 2 —0 T AR SE A6 AG I T L Al 2 A
T 75 55 05 B 25 1A L 3@ o PCR s sk 26 NDM-1 78 5 R BH 4 7 #k

AN HA IS A W i 5 B AL . 16S rRNA H JL b fig
TR AN 1 16S rRNA, X JL-F- BT 22 2 B 11 2 Bt i 77 v /K 7
i 25777, 3k 48 NDM-1 B 3% B B 9 B8 fk P, 16 0 41 5 )
5 armA B 16S rRNA 3 Ak ify 35 [, FC 245 22 B2 A0 X
1% B W T SIS B B R S KO 2L B T R A TR
W KB 65 S R BRIE 2 000 bp 470 T BB E T, KRR
AR B2 W AT R DS B A G BIF 5 I A
AT

4 ¥k NDM-1 B 4x @ 3 P9 Bk e it ik 81 B 8 ok 2 8 ok 1) oy
2008 4£ 8 H & 2010 4 7 H .25 R BUA Fr A [H] 70 16 5 Fil 41
SR F 55 A0 2 R A BT OK R B KT 2L 16 45 T AR
et EE 1 MIC R 12 pg/mL, R [F] F H A 3 8 B 19 &5 7K 57 Tif
25, A WRVASTE B 3 AR XL Sy ORI A A B
DI UL 43 Bt 16 5 5L 8 0 1 B MR (0 BE L B Yong %P
YR 8 A ZERLA I SR TR AR D AR DR R s e B i Bl e A
B FF DA AR I SR CE L BRI N B R SRk
NDM-1 %14 J& B P4 Bk 1 B 40 587 1 W60 . i 52 0 B8 70 1) & 2 0
FH i 1= B Jo e T By 5 4 ] o A 40 250 UT) S AT 1) 0BT 5

& ik

LU~ D, BR BN, E TP 55 K 5 A B 0k B % 5 85 A il KPC-
2 KA S BT L. A AR R B PR 2 2% 3k . 2009,32(11) : 1120-1123.
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TR 5 AT BRAT X B A AR

(A A e A A A A A A

SHERITE

A AR AE B (B 2 B TR R Y — A B R RN W o SF L BB BEACRRAE A B N ST AL T
R AT VB AR AT B T SESC TR R AR 0 S P AR MR BELAIAE TT SR AR AR L LUK AR Oy Sl L 3 o T 4 BT (2 M p






