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[HE] B8 THANKZEARERSEGEZHETES o BERELFEHR %R
B M (ESBLs) R W MATHE R . ik RARABE RN (PCR) F &M 129 #k KBk & .29 #%
MR TEEMBERN 10 kA WBITEET g ZEGW, X gnr HEK, BN I KB EBEHRK
SHV-1.TEM-1,CTX-M.,OXA- I \OXA-II .OXA- [ .DHA.EBC # ESBLs #H . KB 4 5 A& M %} 16
P E Y RSN RIS, £ B R ER AR R4S R B E I B R ™ ESBLs ¥k. R
BARB AN qur ZEEKKEFHHEE S, ERICPCR #47 DNA RIE M. &8 6 BERS S
gnr ZR (S HRBERFEM 1 BRABBIHE), R ZEARE TR 6 AT ERIEH2HH
BANZHRERHE, [XBAHEABY B VAE . KT A 2B AKBARBSHEMN A RY EHEK 4
PRE B TEM-1%) ESBLs A [ .1 BRE#5H# OXA- [ & ESBLs 2/ .2 $k B #4# EBC & AmpC §; B
BWEDEW 2ML L ESBLs B . gnr £RMN S HEIEFAETZ LA K FH B4, DNA R %5
H2HRENEE B, &t RUBREE qr ZEMHT, oo MUK EME“E, HBEHLH
ESBLs %,
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[Abstract]  Objective To explore the distribution of gnr gene and broad spectrum p-lactamase
(ESBLs) gene in gram-negative bacteria which were isolated from our hospital patients. Methods gnr
gene in nonrepetitive 129 iaolates of Escherichia coli, 10 isolates of Enterobacter cloacac and 29 isolates of
K. pneunoniae were detected by polymerase chain reaction(PCR). For gnr gene positive strains, int | ,
SHV-1, TEM-1, CTX-M, OXA-1,0XA-11 ,OXA-Il, DHA and EBC genes were examined. Plasmid
conjugatable test was applied to examine whether gnr gene was located in conjugate plasmid and ERIC-PCR
was carried out for DNA homologious analysis. ESBLs detection (according to phenotypic confirmatory test
based on National Committee for Clinical Laboratory Standards criteria) and susceptibility test to 16
antibiotics were also performed. Results gnr gene was found in 6 clinical isolates including 5 strain of
E. coli and one strain of E. cloacac, but qnr gene was undetectable in K. pneunoniae isolates. The 6
clinical isolates were suspectible to imipenem but resistance to some other drugs while only 2 isolates of
E . coli were susceptible to quinolone. Among the 6 gnr gene-positive strains, all of them belonged to
type integron-positive isolates, 4 isolates of them were TEM-1 producing strains, with only one isolate was
OXA-1I gene producing strain, and 2 isolates of them were EBC producing strains. Most of them were
with 2 ESBLs gene if not more. qnr gene was on transferable plasmids which could be disseminated by
clone. Conclusion In Wuhan city, the prevalence of gnr was confirmed. gnr gene were found with some
ESBLs gene in the same strains, and gnr gene in suspect strains. The transmission of gnr gene producing
strains could be mediated by transferable plasmids or clone, forcing us to make intensive investigation and
take effective control measures.

[Key words] gnr gene; Broad spectrum B-lactamase gene; Escherichia coli; Enterobacter cloacac;
Quinolone; Resistance
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MET 2 o qnr B YRR [ W %1 21 Wf 25
HPINR- N BERE R BT R B RS B L
BkL BT R T IX S B S T AR T R
THET KPR EMARNE. SHRAN
TR X qnr ZEH B85 0L, 38 X HB- 4 Bt
fe ST 25 B N REAT TG o

MBETE

LB WERNKRFEARER 20054 6 HE
2006 F 2 A BEME XA E 168 4k, Kb ot
KI5 B 129 #k il R 55 EGE 29 A B B 4T
B 10 k (HERR TR — R il [ — 3B E B B o
BUXERA VITEKR 2 A8 B L E RS
(BioMerjeux, % ), — 70C £,

2 R A AL ES : MH Biflg W B % B OXOID 24
), VITEK32 X4 #1% & -~ ) 1 A ¥ B Bio-Merieux
AT HBER PR RE BFENRKKER .
ek EHE R E ARERDE Z s
B kb obk kALnk s LB Sk AMbE k9
ML SKHPE T Sk Ak A | Sk UK AR/ A7 R E At
RRIEAPEYEART LA TR,

3. HSLIe KRR -4 Bk B A (ESBLs)
BRASI TR A B R i E SRR EEMN
M RE R AR A 4 B, & VITEK32 B2 H 3 H
BEEHBMMEFRLE B, KBAAAHEAR
J7ik B ESBLs BHIE IR B 3 3 E E s R L WAn &
714 (NCCLS) #E #5 HO AR HE B2 1R 2 i 5 17, Bk
R E R AR 7R A E ATCC700603, B 5
FH RN KB BRAE ATCC25922,

4. gnr PHYERR S /D30 B W BE (MIC) fH A 3 =2 -
£:% NCCLS2003 4F 41 #E, R I BB VI 2 156 B
ERM gnr FHYEARXT SRRV BB MIC H, IR
KRR 7 # ATCC25922,

S.qnr BT 500 E W5 IR
K4 DNA, & B Cwk [3] it 51491, P1: 5'-TCA
GCA AGA GGA TTT CTC A-3',P2.:5-GGC AGC
ACT ATT ACT CCC A-3', ¥ 3 i B & 49627 bpo
PCR & W & ® @ #: 0.2 mmol/L MgCl,,
0.2 mmol/L. dNTP, 0.32 pmol/pl E. F # 5| 41,
1.5 U Taqg DNA B4 8§, 10 ng DNA BH, W& K
#hRZE25 plo PCR B KA 95C 2145 5,48T
Bk 45 s,72C 45 s, 3 30 MEH . PCR =Y
0.5 pg/mlVR 1L Z 58 19 1.0 % B A8 B % I L IK o

WA PCREYZBH EBETAEY TRERRS A
PRy B 34T DNA 4347 o

6. I KB AMLHAE K ESBLs # A ) PCR ¥ 3%
BFELSIYFEIERILE 1.

#1 PCRIH5|H—KE

P SIS ~3) g BF km

(T) (bp)

SHV-1 TCG GCC TTC ACT CAA GGA TG 64 1 812
TCC CGC AGA TAA ATC ACC A

TEM-1 TCG GGG AAA TGT GCG 64 32 972

TGC TTA ATC AGT GAG GCA CC
CTX-M TTT GCG ATG TGC AGT ACC AGT AA

CGA TAT CGT TGG TGG TGC CAT A 56 32 544

OXA- I TCA ACA AAT CGC CAG AGA AG ss 35 276
TCC CAC ACC AGA AAA ACC AG

OXA- 1Tl AAG AAA CGC TAC TCG CCT GC 7 35 478
CCA CTC AAC CCA TCC TAC CC

OXA-Ml TTT TCT GTT GTT TGG GTT TT 2 35 427
TTT CTT GGC TTT TAT GCT TG

DHA TGG CCA GAA CTG ACA GGC AAA 55 35 405
TTT CTC CTG AAC GTG GCT GGC

EBC  AAC AGC CTC AGC AGC CGG TTA ss 35 302
TTC GCC GCA ATC ATC CCT AGC

int]  GAC GAT GCG TGG AGA CC s4 30 297

CTT CGT GCT TGG ATG CC

7. gnr PRPERR B R B A B L1 SR BUE A
W% T LB EFRRG, K gnr K (K
H)ME. coli C600 #% K25 Lac (R H) 2 X
BAERY, BUMAE MZ A E 0.5 ml, I A4 mlff
B LB WiAH,35C 5916 — 24 ho BU10 pli W
FF 2000 mg/LEE ZA0.06 pg/mlfI AR AW E
YT LIRS T

8. gnr PHME ¥ DNA R B M 2 #7: X A
ERIC-PCRX} 7 B 53+ B B9 5 #k qnr ZH K K
B% W DNA [ ¥ #1770 #1 . ERIC 51415 -AAG
TAA GTG ACT GGG GTG AGC G-3'ff FiEA T 4E
MITBAEMRAGRAM. PCR X MEZRN:
0.2 mmol/L MgCl,, 0.2 mmol/L. dNTP, 0.32 pmol/yl
E.F#51#,1.5 U Tag DNA ¥4 8,10 ng DNA
BB, WZE Kb B 525 pl, PCR &4 %7:94C Wi r
PS5 mins BT S MEIF N 94C 28 ¥ 1 min, 26T 1B K
1 min,72C % 12 min; J§ 40 N EFF K 94C & #
30 5,40C 3B k30 s,72°C M 1 min; JJ5 72°C & fi
10 min, ¥ IE=HF 2% FAGHE (£0.5 pe/mliR L
ZEE) k. BN M AT MR 45 R I A B
BRI . F A Phylip 3. Sc %} B 4 22 Y L 3K
o B R R AT A
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L. gnr ZEFE BRI LW T .60 tRE PR E gnr
EHE SERILE 1, HPKBRAE S #(gnr A
K H3.8% ), AW E 1 #% (gnr FHER B F
H10%), MRTEBE PR S, BYLER 1 #%,
R F 4 B2 GenBank M EREMH KR, HEH
BT 553 M5 R AY070235 # gnr B F 5 A
[],839 (i E M E A REN G, AHmIGFE —FfEE

bp M | 2 3 4 5 6 M

2000

L]

1 :M;DNA Marker; 1~3.5.6: KGR &EH; 4: B HITE
Bl gnr ZE MR EE

2. gnr FHEBRAWE R KXIF R B MIC
H:6 % gnr FHEBRX RN EK MICH 4 34
E.coli 1, 16 mg/L; E.coli 2, 16 mg/L; E.coli 3,
64 mg/L; E.cloacac 4, 8 mg/L; E.coli 5, 1 mg/L;
E.coli 6,0.25 mg/L, HHE.coli 1.2.3.6 ¥ ESBLs
FHYERK  E . coli 5.6 X 3R ¥ B U BT A B BR AU
o 5 i URR X SR AE R E (3R 2)6

®2 6Kk gnr HEREHRABIRBLE R

HER E.wil E.whi2 E.wli3 E.doocd E.cli5  E.ali6
(2P S -
A
e
Sk Fm K
At BE
P LiEA
RHDE
KXB#
TR
B FiES
LA S
LAokE
L5
kigg 5y
S HUIR R &F 40
LMET

YR W2 S B A AT S

3. I K% A8 Mk ESBLs EHEKK W 6 #F
qnr KRS I RBABER 2 NHEE, LE 2; K
HE. coli 1.,2.3.5 BBk TEM-1 kB il BHM:, W&

AR AI I A NI AIAIIRN DTG
TmRmI I I IR A ID I ®
AT AR AT AIITD
AR AXR OO IITRIW
IO AL nInIR"AIn
LA NMIAI AT VIOV IIIITIW®

3;E. coli 3EMROXA-TT £ F F AT FHME, WHE 4,
E . cloacac 4ME . coli SE AR EBC & B 4  fH 4, I
B 5, HARB MBI EE R,

7 :M:DNA Marker; 1~3.5.6: KGIRFEW; 4. (BB H
B2 2% A&R PCRY 1M ik %

¥ :M:DNA Marker; 1~3.5.6: KGR AW 4: BBBHTFH;
7 BT Bk
M3 TEM#H PCR ¥ i f k& 3%

:HE 3
B4 OXA-MAREHA PCR ¥ 1 d ik B %

R 3

M5 EBCE# A PCR k&%
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4. BB BEERBER E. coli 3ME. coli 6JikL
HBEY . BESTMAZRIER, N KEBEFLHE,
R A T A RRAE ; IR BUE R T DNA, gnr 2
H PCR #"1 fH Y.

5.DNA R #7 %5 B9 5 kK 3R % W
HATH K DNA 70 B, bR BB AR R B, B
TR FREREE - RS HKHTRE 4 fEH
BHAE. coli 1HIE. coli 28 SUEE— B, A MAT
i F R (B 6) o

VE: M:DNA Marker;1~5: KGR AEH
E6 ERIC-PCR k&%

it T

JRRL Ay 5 B B T 25 2 R g W R E R S
DKt 5 b R F BK S A 3 A BULAS B R
H, fEFE,EEREGYEENAGRES (L,
AR FR- BRI R, WG HiK60% ~70% ,
AL J5RCRE A 5 90 0 5 T T 25 AL T A 1 B G B X i 2
PAERNEEKMARE MR K. BA onr
HEMBMAET WG FRBEBEHIEKEX
iy e 5 R S 24 7K OF 4B B0RE A 5 0 e R T 24 AL A
WETHEMEERH AR, FHAEMAELSE
Bk B gnr SEMTHAEE L HEE ESBLs T 2 %
B A, A G R PUR GG T B A5 500 (R X, 1B e %
gnr BEEHMBETHEAFREBALNEE,

HafEMRX L%, AR BT MNEi XX
gnr BEEA BT B LMK FATHERHFEAEE
ASLWAE 129 BR MR B PRI S VRIEH gnr
HE(53.8%),10 tBAWBITE R E 1 3T gnr
EHR(E10%) A wEABEPAKH, X561
WRREH gor EREHREREAHPERIN
WEREHAHREY, B4 g BREXBRFH
R RE T LB X IREMT. 7%, XS
VR P AEREFEAIBRARAE X, HEERI X
gnr RREBEBHETHRITRESRS L. &

HE , gnr FE 7L B A BB T P A A b 3R R
E AMRE I R, X FT BB 5 P e R R S BT AE R 2
BEEHE X, B gnr RN T BRI KF 2,
B LR 2 WL 5 G R A S i 25 PL R 2 T AR A
EAENMEEERIS, EEERANRR.

ISR BR,6 ¥k qnr BHPERRALNT W e 3 7S
SR, AN EMIERMSY . EPE. coli 1.2,
3.6 2 ESBLs B, E . coli 5.6 AR E HK
¥k, B gnr R AT 7E W R 28 UMK P A A, B Ot
TESR BN S5 e X 4 B, 40 R AX T v v R Wt 25 R AT
qnr BRI E T EFERK. BRI AME
BB MK IEH gnr F B A M R 28 BURKR 7E
NWAREFENTES B AWAK, L3l&ENE
EHHBESEKR,

6 Bk qnr FHYERR 1 288 & BRI 2 9 A IE
LT EE T E. coli 1.2.3.5 Hitk TEM-1 3
WM E.coli 38 % OXA-T A £ B M #;
E. cloacac 4FE. coli SHi#k EBC A BA¥E, HAh 6
WA H R B B A 6 Bk gnr FRAEMR T2 R K
HCTX-M %! ESBLs ZH,HE.coli 1.2.3.6 R
ESBLs FHHE#E , 22 B 31X 256 0 Bk 7 28 R 0 T 1 |0
HihK R ESBLs 2 H , H X 6 %A TR E D #H
H 2 AL L ESBLs B, v R A - N B R S Hi A
ER BRI AR ZHRBH AR, BE F A
B XBRGER W R, @248 08 m

HEMEBATFRESHNAFETANEES
O A 25 1 B B R 4 T 2 M 0 AL A HR A
TR M DRk BB R ax W 2K P A B A T 2
6 Rl K A 25 BRI 8 5 8 X

BARBER gnr ERNSHEFEW AR
BKFERBE, BN 2 REBEB R, 25K
E.coli 3.6;HFE  coli 6025 Btk , &
I S M R T 25 AL AE T 25 RAIBURM T B e B,
PR I s % I B AR T 2 R R AR LN B,
ERIC-PCRE R E/R,5 R gnr HEM KBIREE
F,E.coli 1HIE . coli 28 S FiE— B, HIMITHREF
PR, 3R 5 o AT BB TR 7E [ — T MR 1 se RE A% 48
s DR b I Jom 528 T 25 R 5 M D R 2 kR, B
PR, IR I B R AT

gnr FEHE A ERL A REEK PN HA K
HiBW M ESBLs 2R EMRATAIGEZEZEHE T A
I8 fE T, HIL A Em RS A E 400K L™
EHRE, MR g RGN, REXN oor 2
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4k 4 B £ 2005 — 2006 4F A B A7 & K H R M 4 R AT

HEHKE FRE HRM

BN RMOR T S KR (R RRE L,
wEFLAREENR IR REEA. TEN BERSH
EELMA EWES FAEE B KRETWIEN
Bo BWMHRRT~60 3 ABPESHERE - HFERMHE
ERAEA BER FERAEE AAMIARD R M
BEAABGREMES AR ST BAR, SRS R#T
VA, RE T B ABEMIB AR A AT Mg AW, A KE
DB TUR L BA v B I 7 e o B TRl R R
RO B NER. BTE RR A A Excel AT S
HarHr . PR FERBmHETHEES A PIRENEE
HRBH BB, FRBEREEHENEER, URMLE
KB (SAT) (100" R L), AR EBHAARENE.

W R E R, 2 EHEW 3160 A, IIEH & PR 56
WOABRRERNL.8% HEBREL2H.BRENLI3%:H
e a2 ), 2o 14 B R S B R 2. 1% (42/1984) FI1.3%
(14/1176) , B3 2005 5 2006 4FE B p R ERE , EFY
AT EEN(P<0.01), BEEWNA 2 EE ANBREER
MAREALE, REFASHNESHER S R EWMEE
BB, ESHERIFEX(P<0.01); FTENSAHNEHE
%5 REBHEELE, ZRHEEIFFEEN(P<0.01);K
REESTENSHEELER(P>0.01), Bl MR
B AR BE.FESEENTEER L ARRSR
BRARLEHEER(P>0.01);E2 5 5KV AFMEE
ERHEITEEN(P<0.01), 50 ¥ FRABJARRE,
WPARZ, FHRABREERKBEEREREITEREX(P>
0.01);BFASHESEMERALRE, ERAKITEEX

Yo B4 :075000 L 48 7K &% 1 T 0 07 Joa Bl 0 BT

(P<0.01), ¥FNHESREMFEFRTENARSE AR
K. LTEa s, 2005 490 40 & 1) & B & %R 6 1300
B HFEOHRIRE T 870 4, AT £ 194 412006 89 L
REE K 2461.1692.239 #l, Wi 45 R %W, 5 E AR RH
NG TE R , 2006 4 1 9% & 7% 3 16 2005 4F (41.99/10 J7) H %
MEMmMT23.2%, 2FEN EABSE, 40~50 FFRE
MEHOD BB B SO0 T B S S A B R R
HEARTFHMAR BELAFEEPRIEFD N, 5RE
EEPSBHEMEDTREEER, RAZBEABRDRR
SEHETERNES, BRI, EEwEHL KK REER
MTENSWARBRERETRLMN R AN P S E,
FTEEATEDLXEHEMARE MRS, A REN
HHRPEAR, EANSEE K HARRERNRE. TR
R RN BESR AR RZ HDEN DA R
ELEMREREO RS TmER, BELEBSIHR
BHMEMERBEREFRURARBANEIERRZ —
MERESHEBIMEAREMARBER, FWHEEA R
MAERE ARGHIREMENFBRA L BARARF
BATAE, RE SRR E, SR REZ . Bk, 2
WEREHMRAAAEBITNMRKEENE, FIEEIA
B, MASTE FR TESBTE LK WHEIS,H
BRI ERFTH RELEEL ARG H HES
BGOSR, R M B WA MR R, iR TN E
PRFEBMAFS L ARA DBHAREENRENEE,
B £ X #&
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