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Study on plasmid-mediated quinolone resistance mechanism of Escherichia coli and Klebsiella pneumoniae
Sun Dekang s Feng Zhilei ,Yu Zhongmin , Tang yi ,Chen Fuxiang
(Department of Clinical Laboratory sShanghai Ninth People’s Hospital ,School o f Medicine , Shanghai Jiaotong
University , Shanghai 200011, China)
Abstract: Objective To study the prevalence and the important role of recently discovered plasmid-mediated quinolone resist-
The gnr

genes were screened by PCR in clinical isolates of 145 strains of Escherichia coli and 125 strains of Klebsiella pneumoniae. The qnr

Of 145 strains of

ance in the development of quinolone resistance in clinical isolates of Escherichia coli and Klebsiella pneumoniae. Methods

genes were transferred between bacteria by plasmid-mediated, which was testified by conjugation test. Results
Escherichia coli and 125 strains of Klebsiella pneumoniae,the qnr genes were detected in 16 isolates, which including 12 strains of
Escherichia coli and 4 strains of Klebsiella pneumoniae. 16 strains with qnr gene were ESBLs producing and multidrug-resistance.
Conclusion There were 16 strains with qnr gene in Escherichia coli and Klebsiella pneumoniae,and its positive rate was 5. 9%. The

positive rate in Escherichia coli was higher than that of Klebsiella pneumoniae. The gqnr genes were tranfered from donor bacterium

to receptor bacterium by plasmid-mediated,and qnr genes could be kept stable in conjugation bacterium.
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1 #EREHEE
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Wbk E12 M2 (R Ecoli 153 4 b4 1L B B 41 Ak 2 BF 52 B
I
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A AR B8 R G ok B A i LR VITEK £ B 3 4 8 %
AL, SK2072 PCR #4500 & ( B4 TAE Y TR AR R 55
HBRZ 7)) . T3 Thermocycler PCR " 3 /% (7% [E Biometra 2
A])  Tanon 2500 BB MG R g8 CRABFHEL BlEARRA D,

L3 5I9Fs 4 EELAEYE R .0 (NCBD B & A 1Y
qnr JEFE ¥ 3 XA 56 2% OIS T 519 . 514 B ik T
A TR R e 55 A BRA 7] 1 58 4 . P1(F) :5'-GGC CAT
GGA TAT TAT TGA TAA-3';P2(R):5-GGA TCC GGG
CAG CAC TAT TAC TCC-3'(661 bp),

L4 BEhBSiAE RAN2 A IME%EE N VITEK
TG 1 AN T 1 0 R 2R MIC 802 il
L5 7 i A EE R R A 7 i 78 VITEK 32 #4 q 5 40
TR AT ZR 0 B ARG &[] R T o T S 76l I Sk AL E + o IR
e S A0 s | 3k A g R R AR A R R R

1.6 RA PCR #E47 qnr 5 B i 1%

1.6.1 ZHTH DNA W7 GRIR L) K o4k 20 0 78 bk 42
TRk B AR 3R 3 b, 4 CCUKAR IR AE & . T AR e, BRI
W T M-H BUIEFA.35 *CL18~24 h iFH . HIJC TR & Pk
B M-H AR | 3~4 M E % & TS A 1 mL JCH B IK 4
WELEPIRY, T 100 Tk b & 15 min, R H )5,
5000 r/min,5 min, B .07 8 cm, MR bW B A
DNA)150 pL F 0.5 mL fifli B0 EFH .4 CLRAF .
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1.6.2 PCR 50 pL &Mk % : MgCl, (3 mmol/L) fil INTP
(0. 2 mmol/L) ¥4 5 uL; Taq DNA polymerase (5 U/puL) 1
pL;2 X PCR Buffer 14 uL; 3145 (1 pmol/L) 4 pL; DNA B
(100 pg/105 pl; R K 16 pl, PCR KB %k F:94 °C 5 min
AP 594 C 30 5,55 °C 30 5,72 °C 30 s,4L 30 MEFH .72 C
5 min #Ef#,

1.7 Bokigs &l

1.7.1 ZAREFAARE BRI Ecoli J53 (M & A 4M) i -
AL BEBEHAE RS O . AT TE 145 Bk Xl B & T Al
125 #f i 58 v 75 AF B PR R I 16 AR A 7

1.7.2 BURE5&95 WA E IR Gk S k.

2 % R

2.1 78 145 Bk M %R A B R 125 Bkl & 58 5 1A B LA
16 BRI 5 anr JEH , HorP 12 RS ORI 5 % T, 4 BRI 58 5E

FHAHE . 16 Bk anr & D B B4k 24 05 7 ESBLs. H 2 2 & if
2 B bR R I e e UG W R R R 2K BB
2 VRHENEH 2 AN T 24 5 X ok R % P LR YA AR R 0 T bR
k.

2.2 qnr EEERI 16 Bk gnr ZERIBIPE R R ILIE 1.

2.3 FREAIKE 1 L0 G B R INA & A A s R
TSA BE £ L 14 SREMA R M s TR RK A KT
1001 000 A% i B i A B R 40 S8 3 TSA Y 1 B0 4
o 14 BRAUATE B9 325 T 3 T v A2 1 L TE B 32 1R T R it A
BT IR B TSA SR B3 TE R A2 1< . 14 B qnr 2 DX A B ok
XA R MIC HI9H 10~30 5 LA 5 . R & 3 0 7
e B HTAE R A MIC {H 32 (R R 3 A TR TR 42 - LU BUIR R
P78 14 Bk qnr 2 X BA P BRRR 59 4% 5 A8 R L 2 BR R AR 2R
W, WAk 1.

1 ZHEHMAFENESENREITHHARBR

MIC(pg/mL)

A CIP AMP GEN CTX FEP SXT SMZ TMP CHL
ZAKEH Ecoli ]53 <0.08 2 0.125 0.125 1 0.5 16 0.125 4
R T Ecoli 26 64~128 =256 16~32 =256 64~128 =512 =512 =256 64~128
Kpn 25 32~64 =256~512 16~32 64~256  64~128 =512 =512 =256 64~256
AW Ecoli 26 1~2 =256 1~2 8~16 16~32 =512 =512 =256 4~8
Kpn 25 0.5~1 =256~512 1~2 2~8 16~32 =512 =512 =256 4~32

M 25 100 bp DNA #7icts 1 g qnr BT B 76 %k 5 2 2 BH 1 X B8 g
WR 5345 S KI5 A ARG 2 5 B (AT anr BAPE TR .
&1 qnr E E &= B ik E

2.4 AW anr EE AR X 14 BR4EA B AT gnr 3
Ry 3G 86 . I TE 661 bp b il by fH R 4637 . UESE gqnr 5
R PR AR R S R E R M. WA 2.

M 2 100 bp DNA #7ic (AT 2 _F KKl 100,200,300,400,500,
600,700,800,900, 1k, 1. 1k, 1. 2k) 5 1 Jy qnr JHEXS BB B 2 0 B4
XFHRTE MR s 3 KR A5 T8 J53 SZHRTE 54,56 S KM 3 A T8 A 4% e
T 1) T B R K

B 1 BEE qur EE Y E~YHEXE

2.5 aqnr FEEEERA R PHRENE FEELEF 3 dh, 4K
I SR Rl BRI S ok @ - 1 NN S 7N
AR TE 30 mm 7247 S HEG IRIE P H IR VS A 4E R O A £ 2y
W) TSA Bi 323 AR KIS 7 /9 00 B B R/ — 30 B 14 B
BFHRERATU B 250, 488 gnr S TP R
M
3 it it

AT £ 0 40 B F 95 345 R 285 25 0 1 T 2 ML A (DD
RO PR TT 20 4 40 55 4 T B0 DNA {2 JiE i 45 Bl (gyr A gyrB) il
b A G IV 3 R (parC, parE) 58748, 3 8t DNA {2 JiE i Fl 4
FNAGEE IV A5 A HG R A AR (25 R BE 5 8 DNA 1Y
EAMRGEGAETY . (2) 40 5 7 vk 0 R AR R T 258 3 8
IR SR 10 o A0 TR O 2 4 B B T A ROk T
(3 JFAE | qnr 3 R A 5 40 1 6 96 v T R e 2. P (D
(@Y 1 2RI N R R N 1 Y N = S G L X G = T
Martinez 20 R BT 1 A~ vl 2 A5 s 45 1 iif 24 A9 22 5 1iif 24 3% N
qnr,qnr 3 K gy AT 4 A TR S 00 M 5 TR 2 i 25 56 L AR
FHBIL ] 35 o 0 194 2R R s i T S 2 A M R A R AT
FEAYIBRIT R B anr FE A S ARK T T R 2 T 2
HI B AN 2, ok R A {H B F qnr 5 B AL F 7T 88 8
SN LTI G ST VA -l T I 0 NI e 7 s N B R R R
ABFFTAE 145 BRI IR 75 B A 125 BRIl 58 3 1 3 P 364G 1
16 BRANF 4 anr FEB L PRS0 5. 900, Forp 12 Bk K %
T B (8. 3%) .4 BRI 4 7L A (3. 2%) , 5 5 4F B SCHk R 3E
B B80HE Lo A T B v 3 T i 5 s 5 I 28 T 24 A I PR L S %
A T 55,16 Bk anr 3 K BH M B AR Y O 7= ESBLs B H & £
WP, 5 SCHRIRGE & anr BORLRY pMG252 {37 ESBLs
B 5 PR 2% B 76 s % R T 245 A ESBLs 22 ) 22 5 A 48 12 25 X



EfFRREFLF20114F5 A% 3245% 68 Int] Lab Med,May 2011, Vol. 32,No. 6

* 637 -
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DRG0 Lk B e e 5 LA P O B 5 S L e A
1] 24 25 49y 9 T 245 41 B3R SCHIR A 2 #) e 0 (AR 2 DY S 4 38 T 5 5
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