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[Abstract] Objective To investigate resistant characteristic of multidrug resistance Klebsiella pneu-
moniae (KP) in the five hospitals of Shanxi province, and to study the related gene prevalence condition of
multidrug resistance KP producing extended spectrum B -lactamaes (ESBLs) in several areas of Shanxi
province. Methods 2516 strains of KP were isolated in clinical specimens from January 2010 to December
2012. multidrug resistance KP were detected by drug sensitive test(K-B method) and ESBLs confirmed exper-
iment. The related gene of multidrug resistance KP was amplified by PCR method. The positive products were
selected to sequenced, and the results were analyzed on Genbank. Results In 2516 strains of KP, 40 strains
of multidrug resistence KP producing ESBLs were isolated. The detection of PCR method showed that there
were 40 strains of TEM type, 1 strain of SHV type, 4 strains KPC type. There were 32 strains GyrA type chro-
mosome—mediated, and 8 strains qnrA, 15 strains qnrB, 2 strains qnrS of plasmid-mediated. There was no
metal enzyme NDM-1 gene detected. Conclusion The phenomenon of multidrug resistance KP is much more
serious and the resistant mechanism is very complex as well. Multiple resistant sirains lead to the same strains
that carry several genes, so the monitoring of clinical cases should be strengthened and the use of antimicrobial
agents should be rational so as to reduce the spread of resistant strains.
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OB L P X R = PR B B Y & EE it 25 ) KP, 4 AH
KEFHFITTBIR

1 H#E5EH%

1.1 BRI g 2010451 A-20124E 12 A1l
PHEARRMX AR =HER (ILEERXEE—IE
IREEZERE, WP R K5 IR IRE B, 1A
ARER, GmHE- - AREBERKIAETAEER)
I PR 43 B3 9 2516 t KP, #rRASRIERIE EE N IFR
B s NE ICU R MER BT R, A
B F-70 TR,

1.2 U 5iR Bk E Y EHE IR API20E
YTEAR , AR PR BN BEREES (extended
spectrum B—lactamaes, ESBLs) B iE 4% i 31 T 3% |5
Oxiod 22 &), DNA $£EUR PCR ¥ #4350 b 5 4= 4y
TARAE T & FENIE A E 246 (BIOBASE) ,
RMEREFA (BERAHAR), BEKXER
(HIRAYAMA),-70 CKIR VK ( H 7K SANYO 4
), BFRP(LEBRENERASAERAA), B
BB AL E IR AS (72 E Eppendorf) ,PCR ¥ 3
{X (k¥ BIONEER t8Mv R 5 B R A ), K5 K
HIKIE (LB E A4 Y TR T, Bio—RAD £ 4h
LFESTH IR R % (B KF BIORAD),

1.3 25805 X ESBLs MIELH 8GR R A
K-B 4% 7% . ESBLs B4 1 SC 54K 4 2009 4F CLSI #E
FhR T B, R) B4 F Sk AR E (30 wg) A3k A
0E /e 4E IR (30710 wg) , Sk FLBENT (30 ng) Fi sk #2
BEJG /SN AEFR (30/10 pg) B XT 25 L AR, U B R 2h
WA M —ANEM R R EMER ER S5 m
TR ERKMEA M KE= 5 mm, THIA
4 ESBLs W% . Fi¥E Witk KP ATCC70063 ., Kk %
B ATCC25922 ¥ F BAFIE KRR .0,

1.4 PCRER#H & RHE B RREUBEAR, FHER
HHBUM B IE R R L 2~3 M NHEEEE T
P55 200 ul KK 1.5 ml EOBEF, % 3s 1B
S, BK & 15 min, AL ¥4 3 em, 10 000 ¢/
min &L 5 min, RE L ERAEN DNA 47 ,-20 C
KA IR

1.5 5195 WESI %k premier 5.0
ESIMTI, SR AE T A TR(EE)ERAF
A PCR U EH A KB F5 E 1, R IKER
F (20 pmol/L)1 pl F1 R (20 pmol/1.)1 pl, 10xbuffer
2 ul, dNTP (10 mol/L) K 1 pl,MgCl, (25 mmol/
L)1.2 pl,Taq B 1 U, B4 DNA 2 ul, %2 4K & 20
pl. TEM SHV KPC & % Jif % {5 94 CHIAH S

min, #RJ5 94 CA&E 605,52 CiB K 605,72 CIEAH
605,30 MER , H& )5 72 CIEK 10 min, GyrA .qnrA |
qnrB Fl qniS R R & F A 94 CHAEME 2 min, RJ5
94 CAEHE 455,55 CiB k 455,72 CHEfH 455,30 4
&3, BJ5 72 CHEEK 5 min, NDM-1 BB &4 K
94 CHIAEME Smin, #R)5 94 CAEM 15s, Bk 30s
(518 1B KR BE 55 °C, 5149 2 B KiRE 60 C),72
CHEAH 305,25 MER , &S5 72 CHEEK 5 min,
#1 PCRYBERBES TSI

EREK 514775 7Y (bp)
F~-GGCGGAATGGCTCATCACGA

TEM 650
R-ACGCTCGTCGTTTGGTAT
F-TGCGCAAGCTGCTGACCAGC

SHV 305
RTTAGCGYTGCCAGTGCTCGA
F-TGCGAGAGAAATTACACC

GyrA 625

R-AATATGTTCCATCAGCCC

F-AAGGAAGCCGTATGGATATT
gnrA 670
R-AGCTAATCCGGCAGCACTAT

F-GATCGTGAAAGCCAGAAAGG
qnrB 469
R~-ACGATGCCTGGTAGTTGTCC

F-ATGGAAACCTACGATCAGACATAT
qnrS 657
R-TTAGTCAGGACAAACAACAATACCC

F~GCTACACCTAGCTCCACCTTC
KPC 989
R-ACAGTGGTTGGTAATCCATGC

NDM-1 17U-191CAGCACACTTCCTATCTC
292
(3191 1) 17L-465CCGCAACCATCCCCTCTT
NDM-1 F-58GGCGGAATGGCTCATCACGA
287
(519 2) R-344CGCAACACAGCCTGACTTTC
2 HR

21 AL R 2516 Bk KP PG s 40 R %
H i 25 KP Fkk . ESBLs BRIELI 45 R B 7R, 40 H %
Hif 251 KP £ & ESBLs Wik,
22 PCRYBEEEAFR 40 Bk EMZ5H KP
LEY G E TEM EFA, ¥R R 100.0%;1 #k
W SHV B, PR N 2.5% ;32 bRy 18 d e 5 4k
GyrA, ¥ HEFH 80.0% ;8 Bk & FRL qurA B PR
4 20.0%;15 #E& BB qneB Y, R E Y 37.5% ;2
P& BURL qneS B, P8 EH 5.0% ;4 Y KPC
FERA 3R 10.0% ; %A # kY 1 4 NDM-1
A AERILFR 2, TEM & GyrA & qnrA B KPC &
PCR F=Hy e ik B 0L 1~ 4,
3 Wig

KP B THHERM —MEENFHBRE, 5
EERBREWFAHFBORE T SHIEE EEN AL,
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2007 FEIR#RIE T I E KPC Y i 25 B 4R 19 4 8L,
7 KPC MM AR EE M ICU, # 2 Py F A4 e
F o, T E R AT R

ARG 40 BRZ EW 2 KP # ,PCR ¥ 34
ZERER A0 BREH Y TEM & 4 By 3 H
KPC %! ,32 $R#7 3 ) GyrA B, 8 BRY 1 ) qurA B4,
15 BRY G qneB B2 Ry quiS B, FoRiN S
) qnrA .qnrB .qnrS %I %5 fif 2 5 K /& ESBLs KP X &
W EYIAE R AW EZENS . KPC B8 2 KP XK
HEERVARWAWEENSZ —, BRELZ 4T
BB TR TEH AT 25 P . A SCBF R N X R
BBt ESBLs £ E M 25 /) KP 2 KB L TEM 8K =
2 S Mt 24 4 W 3 R S Tt 25 2 R AU qnr 2 J2 qnrAd
Hl gnrB4, %A # ) 4 JR B NDM-1 2 H

FA, AR EI S ¥ KP BRI £ GyrA |
TEM .qnrA # qneB 22N &), 3881 qnr BFE % 5 HAh
ZMHAEFLRBEE -, X5EEEENL
BTE ESBLs MM B RIS RRETLE
it 245 2 PRUAE S M 45 48— 3,

A PCR BRI RIEELAH 4 #
KPC BBk, AHCHRIE K 28R AN 51 KPC
W, 4o KA 2 KPC BRI, ASCHFFE 9 40
¥ 2 E 25 KP £ 3R F & 7E GenBank %035
BEAT X, R BLAr B A K IR T AF E B 2 Bk KPC
BIR MR RE R h KA T 19 KP, [RIR 7 513k
9%, A REEIR,2007 FEEARBARE L
BOKPC RHA, HEHFWEMFROME L, #HH
KPC-2 BIZ 2519 KP & 5 S W R B RTH#
B, BABRIRE FEE KL @S] AL
KPC B KP H b5 1# A BOR A 5 0 o 5 0 i 25 e 8
#% qnrA 1 qniB,

PUAER B2 0 S 2 E vk 2 AW LA
P, Z HH 2 FIZ T 25 5 A 09 1B S B — B A o
PR LRI 25 2 3R, AR BN T i PRIA T A MERE | Ife
PREEAE WA PR R HTA R, s 20 58 i 24 1 1 ) R
BE B Sk g iy 4 o, 0Bl S 2 Mk Y 7R A B
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