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Abstract : Objective
carbapenemases(KPC). Methods

Automated Microbial Identification/Susceptibility Analyzer was employed to identify the bacterial strains. Polymerase chain reaction

To investigate the drug-resistance of Pseudomonas aeruginosa which producing Klebsiella pneumoniae

Pseudomonas aeruginosa strains were derived from two sputum samples. VITEK 2 COMPACT

(PCR) and gene sequencing were adopted to identify the genotypes of KPC enzyme, Broth dilution method was used to measure the
minimal inhibitory concentration(MIC) of antimicrobial agents. Results Both Pseudomonas aeruginosa strains were resistant to -
lactam antibiotic and levofloxacin,and were intermediary to ciprofloxacin.and sensitive to gentamicin. netilmicin, tobramycin, colistin
and multi-polymyxin B. One of them was sensitive to tigecycline. Carbapenemase produced by the two stains was not metal p-lacta-

mase, with the subtype of KPC-2. Mating experiments failed to prove the bla KPC gene could be transferred to E. coli J53. Conclu-

sion Appearance of KPC-producing Pseudomonas aeruginosa poses serious challenges to clinical anti-infective therapy.
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BRI EAEREREFE LI AR LR EAAERAGRIEGE,
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I PRAE YT )™ B 4 TR IR e 1 E B 2 2 — T LR iR YT
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D WA . 53 AE HOR 20T T 25 0% A R I 2 Bk KPC
) e {1 AL ML TR 5 R A AR 0 N DR R RCAE 0 A A BROKE 5
REWT.

1 #MR5F%

11 PEARORIE S e % e 0 5 2 AR 5L 1A Sk B 0 oK B AR
PN % 25 B B a8 2 e I 1 P9 B AR R O B 1) B EE A S 0 5 AR
HORB 2 B 1.5 ,.70 %, ARz Wi COPD 4 3 & 4y 5 9%
Bl 2,55 .51 % il A0k g 5 4 7 A T30 e 1% B R T S L HEAT R AR
AT A ) 2 B S 25 R s TR T A TS I Je 5% e ) ) 4 e B i
Wo KIBEBATE I53 KBk ATCC2 5922 J 45 JH B5 2 B
WFFE A 25 e S 30 8 DR A7 T A i A AT AE & 100 mg/L & A
TR 22 FRELEAR & AL A & At .

1.2 FEEH 58 FEEH: Tag DNA R &5 1RG5
#% I W (polymerase chain reaction, PCR) #f 3¢ i& 7] &z DNA
Marker W H 549 TR CRIED AR A AL BRI IRk 2580
£ [# Promega /A ) 7= i CHELEX-100 # I & 2£ [# Bio-Rad 2
] B TR 24 BORR S I AR W B BRI R A TR A R A A
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BMIER dy 26 B M g A A S, BN VITEK 2 COM-
PACT 4 B 3t E W) %8 /25 8003 A3 e B 22 BT T 26 8 R
Sk B BioMerieux 2\ & 75 i » 12 [E Eppendorf Mastercycler
personal PCR {X,UV-2102C &I %&£ 4h /0] W20 66 M H
UNICO 2 7= fh % KODAK Gel Logic 100 B2 %1% R % .
1.3 VAR B BE IR M ™A% e R4 [0 DR A 36 5 4
A VITEK 2 COMPACT 4 H 3 i 4= ¥ % 8 / 25 8 o
ACHERAE 46 BEAT R RR 1 23 B B TR S

1.4 ¥iHE 25 5 &K & ¥ BE (minimal inhibitory concentra-
tion, MIO I 2 & WL 25 91 /9 MIC #R 315 3% [ If PR 5 56 % 1f
fkp 45 (Clinical and Laboratory Standards Institute, CLSI)
2012 4F R bR 1 o 05 FH R W R R AT 0 s . R CLST JG 8% 34
F MIC 100 J7 i o B8 0, 32 J00AG: D00 AR 40 2 36t F 24 49 45 3
J&) (Food and Drug Administration, FDA) #E 77 1 R 7 # Bk %
Z: AR UE, I TE BN T 2 mg/ L, S UG A B 4 mg/L
B g MR BE R T 8 me/L B, i 2y,

1.5 478 0 G PR

151 FEHERM M & HdREFNEEEMN T 3 mL LB
Wiz R 3% 16 ho ARG LA 1 ¢ 100 He il #fF 50 mL LB ¥
REEFEHE; 35 CEREIE 18 hJg.4 C.4 000 r/min & .[»
10 min, 2 b3 W Y03 I 50 mmol/L 2-Z, e il iR (2-[ 4-(2-
Hydroxyethyl)-1-piperazine Jethanesulfonic acid, HEPES) % i
W (pHT7. 0) B, F-4T 4 'C .4 000 r/min &L 10 min, JTIE
1 mL 50 mmol/L HEPES 2 v it 18 % 5 76 vk /K ¥ vy 1T B8 75 %
T B ASC A 18 200 7T, R P S 8 200 WL B OB 75 25 s, ] B
25 s, LA 15 min, 4595 F 4 'C,12 000 r/min &.0> 20 min,
LW WT —20 CRIE &

1.5.2 BRESBEEENINE GRRP FEREKBSRAE
ATCC 25922 fy Mueller-Hinton 35 Jig - AR I K5 W 7 Jiz 55 7 4%
A A S K B4R ) FE 4% 9 JE W 3 A Al B R S I A
B AR B AR A b A 4R A2 Y £ R (ethylenedia-
minetetraacetic acid, EDTA), B 4% i it A EDTA {E 2 i 311 6
R [ B 35 7 A 7 i 1 200 A 3 BB R Sy B P ke B, B )RR
WA A 1 BHT 75 B 4 8 B-PY I8k % i (New Delhi Metallo-g-
lactamasel , NDM-1) fif) & 1 B8 ¥ £ DA & RN 76 A 4K R R
KA S K5 w7 AR R B R ATCC25922 W AE A 48 i il A=
KU A RS &GS M. B4R B n A EDTA 184
IR 4 Jm B P I i I A5 U A o 0 B Dy 2 ) EDTA R 3041
FRULBA A B AR AR A . Wl B R B4, W5 B A
TEAES 8 PP BEIC I s 75 00, R A4 ) B- P9 B i I

1.6 AEAEF A DNA R8I A M E 2 & 2 mL &
FRGREFEET BT 37 CHIKTEG IR, i Lk
FEHEEE 1.5 mL iRABE L& d,12 500 r/min &[> 2 min,
UUVE R B JE B K e 1 USR5 A 524 (w/v) CHELEX-
100 # g 100 pL, Jal Z44% 3% J5 & #h 10 min. 57 B % A K38 P
5 min, ff 12 000 r/min B5.0» 10 min, B _F I RAE B P B EHR .
1.7 KPC % PCR &  #R#E GenBank % 55 i £ 51 X 1 8% 11
RIEGI . BB AE TAEY TRERMSERAF G, 519
%31, KPC-F.5'-CCC ACT GTG CAG CTC ATT CA-3' ; KPC-
R:5-CGT TGA CGC CCA ATC CC-3', 7 21 pL 1 PCR Jx
AR RS A 2 pL 1B EA DNA 1 2 L 514, PCR
BE 4% 9 : 94 C WA P 2 min J5,94 CA8 P 30 .55 CiB &
40 5,72 CHEfH 60 s, 3L 35 NEHR,.FHEGFET 4 C, g5 RH
0. 8% 1) B G BHBE IS L Uk 43 BT . % BT il ZE ) PCR =1 4 4
I D) R [l W+ 3% b 5 R — W I A= W R B A B |00 R L 9

H Y5 GenBank [ F¢ 5 #5147 EE X,
1.8 65K RN E 2B E 2 B 505 = 1 K W3R 4
T J53 Ry 52 PR T PR DU 48 247 4 S BE AR TR, L1 s 10 M L
BINRA] J U A ISR 7E B SR AR P R 3R 18 h g T AR B AR K
JUR S A ) AR K Y S ) AN B R R S 2 S0 TR AR T 2 R YL
MR (% 100 mg/L ZF M ,0.5 mg/L W) 55 5% 24 h Jg W
LR,
2 &7 7
2.1 TARREE RGBT HURE G 2 BRAR A &0t S0 R A T
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1 7= KPCIAZBEMBEHAEMAHE =

MIC(pg/ml.) MIC(pg/ml)
Py N
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REAIL N 128 128 |EsEK AR <8 <8
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153 1,
3 it it

P A 56 SCHR R B 378 KPC 23 JLAE ke s 51 A B
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IMP! NDM? SPMU#) %5 i A X 1ifi TR 4 & B A Bk 75 25
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PR A 52 56 28 1A v B 56 A2 08 1 38 00, W) BsF G AC T4 25 7
A ER BT B 25 00 TR B e e 18 SR BORE L B9 A R it >f s 1l
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