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Abstract  Objective To study the drug resistance, resistance genes and the homology of carbapenem-resistant
Klebsiella pneumonia (CRKP), and to provide the basis for clinical medication and nosocomial infection control. Methods
50 strains of CRKP were isolated from clinical specimens from Guizhou Provincial People's Hospital from May 2016 to
February 2017. Antimicrobial susceptibilities of these strains for 19 kinds of antibiotics were tested. Polymerase chain

reaction (PCR) and DNA sequencing were used to detect the resistance genes (blay, ., bla,,, bla,, bla ., and bla ).

The homology was determined by ERIC-PCR. Results  All of the 50 strains of CRKP were multidrug-resistant bacteria.
Among the 19 antibiotics, there were four with resistance rates lower than 50%, including polymyxin (0), tetracycline (4%),
minocycline (20%), and tetracycline (38%). The resistance rate to compound sulfamethoxazole was 60%. The resistance
rates to carbapenems, cephalosporins, aztreonam, enzyme inhibitors, quinolones, and aminoglycosides were 84%-~100%.
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Among the 50 strains of CRKP, 48 strains (96%) were detected carbapenem genes, of which 41 (82%) were bla,,.,, 3 (6%)
were bla 4 were (8%) bla The 41 strains of CRKP with the bla,, ., gene were divided into six genotypes (A~F),
of which 18 were A, six were B, 12 were C, three were D, one were E, and one were F. Conclusion The resistance rate of
CRKP was high. The main mechanism of drug resistance was KPC-2 type carbapenemase, followed by NDM-1 and IMP-8
type carbapenemases.There was clone propagation of CRKP between and inside departments, and thus the monitoring and
nosocomial infection control of CRKP should be strengthened.

IMP-8° NDM-1*

Key words

Wl B 0 A R IR )T R L M B, el
S 9% T B AT B S T T B RE A B 11 B SR B PN I 2
2. — HRE BRI, WGIRIGIT IRk
YR TG AROCR M . TR, X B A
25 1 i 98 o0 B 1 8 (carbapenem-resistant K. pneumoniae,
CRKP)Z 4w . - ECRKPM200511)2.4% LT+ %
20144E1)13.4%M, FFECRKPM20144F112.4% ETF 4
20164F#110.1%, BHE & T20164F A H14.2%. N T
fif Bt CRKP I 245V 5 73 I AT i 24 4iE,  JCRKP
B BOR T TR P AR . AT TR T IR IR
Sr B ISORRCRKPIE A, X L 2651k o i 25 5 (K &% [
PEPERAT 20T o
1 #MR5EE
1.1 HEHRERIR

S SN N R EBR20164E5 H—20174E2 7 I IR
B HICRKP(N L bRE: % 7 5 36 2 5 ra irf 247
RV IP iz 5 FEMIC =2 pug/mLE 3E &' 15 FFMIC =2pug/mL),
bR IR — B3 W — AL B E A AR, LS50k
Hrp bR A 248k, MARAR10M, JREFRA6KE, 14
CLo3 WAPIbR AR ARk, BROKFRAR 20K, kI 2 i o h A
20k, FEREIRRA I, RSB A TR . R
RN K B ATCC25922 4l 44 5 i i
ATCC27853.
1.2 &5 A

fH[E Thermo 2 7] £ 2R s B804 1Y C-LXJ005,
% [E Bio-Rad A A B EEPCRY HE{XT100, 3 [ Axygeniit
I if4 % 4GDBL-1000, 3% [EBD 2 & Phoenix-1004%
HAEY) S A BB R . BEEY 5 e E
WY TR ARE IR AR . PCRIRFIE A REEE
WA TREARAR . KEH R H FEEOxoid 2
Flo BN E-testZ4 I H VA [E Bio Mérieux A ] .
1.3 #HE LB E

P AR 1) 2 8 5 7 4 R 4 T I R A 36 45 A R
) BANREAT. HAT T B0ET KRER R

Carbapenems; Klebsiella pneumoniae, Resistance; Resistance mechanism; Homology

BBt B-testVXHEAT BN R AU 25 B S 56, A
Phoenix-10024 4 H S A=Y 70 B QG AT AR %€ 5
FoAt 1 7R A R A2 MOS0 o B A 2K AR 4 A oA
K EFDAFRHE: MIC<2ug/mLAFUHK(S), MIC=
4ug/mLAFA(I), MIC=8ug/mL A 25(R). % &
E R HEUCASTH#EMIC<2pug/mLAS, MIC=2pg/
mL YR H AT 5 24540 R FH 56 [ e PR 552 56 == A AL
W52 W22 (CLSI)201 64 bRtk .
14 BHEEHEEELN

{55 P P C R 7 322 A 00 6 LT 25 25 IR (B la o~
blay,,~ bla,,~ blay, Mbla, ). FKEBIEFRIA
B DNABARE), PCRIIIFEHI S =R/ A 164,
PCRY™ 14 BH M 7= M3k B b A= 4 TR I A A BR A ]
BEAT XA, BT 43 5 51 5 GenBank # 4l 2 247 EE
XF, B i 24 2 By Y
1.5 EIRMEST

KM R R AN E R RGBSR
¥ (Enterobacterial repetitive intergenic consensus PCR,
ERIC-PCR), 5I#JF 4|1 NERICL: 5'-ATGTAAG-
CTCCTGGGGATTCAC-3', ERIC2: 5-AAGTAAGTGAC
TGGGGTGAGCG-3', ERIC-PCRY 34254 K B g bR e e
VKOTENSCHR3], K HINTsys 2.10ef 441347 520 HT

£ W Ezsp S E BTk Y s

Tab. 1 Primer sequences of resistance genes

B A I HI(—3Y FEHR N bp
blagye ~ F: ATGTCACTGTATCGCCGTCT 892
R: TTTTCAGAGCCTTACTGCCC
blagp F: CATGGTTTGGTGGTTCTTGT 488
R: ATAATTTGGCGGACTTTGGC
blayy, — F: GATGGTGTTTGGTCGCATA 390
R: CGAATGCGCAGCACCAG
blagy,  F:TTTTCTGTTGTTTGGGTTTT 519
R: TTTCTTGGCTTTTATGCTTG
blaypy,  F: ATTAGCCGCTGCATTGAT 156

R: GGCATGTCGAGATAGGAAGT
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Tab. 2 The resistance of 50 stains of CPKP

L ZiY) TZIREL/ % PR/ % BUREREL %
EZ TS 0(0) 0(0) 50(100)
BmsE 2(4) 1(2) 47(94)
KIEAZ 10(20) 15(30) 25(50)
UEZ 8 19(38) 2(4) 29(58)
5277 g R 30(60) 0(0) 20(40)
AER 34(68) 7(14) 9(18)
Rk & 42(84) 0(0) 8(16)
EEHH 50(0) 0(0) 0(0)
DA esde] 48(96) 2(4) 0(0)
EANTARUP=E 45(90) 4(8) 1(2)
ok U 46(92) 0(0) 4(8)
DS ELLYN 50(100) 0(0) 0(0)
Sk g 50(100) 0(0) 0(0)
kAt 50(100) 0(0) 0(0)
Wiz 7 bk 50(100) 0(0) 0(0)
RREZR 50(100) 0(0) 0(0)
AN 50(100) 0(0) 0(0)
R PUAR/=MEEIE 48(96) 2(4) 0(0)
FTSTPa bR/ SR 4R 50 (100) 0(0) 0(0)
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Fig.1 Representative PCR electropherogram of bla . genes
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Fig. 3 Representative electropherogram of ERIC-PCR
products of type KPC-2 CRKP
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Fig. 4 The cluster analysisgram for 41 strains of CRKP with bla
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Tab. 3 Distribution of the genotypes of type KPC-2 CRKP in

different departments
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