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Abstract: Objective To investigate the specimen source and gene phenotype of ESBLs in ESBLs-producing Klebsiella pneumo-

Klebsiella

pneumoniae was isolated from specimens during January 2013 to December 2014, bacteria identification and susceptibility tests were

nia of people's hospital of Sanya city,so as to provide basis for clinical use of drugs and nosocomial infection. Methods

detected by Phoenix-100 system biochemical,supplementary susceptibility test was confined by K-B method according to 2014 CLSI
standards. WHONET 5. 6was used in the statistical analysis of all data. Results Totally 213 strains Klebsiella pneumoniae were
isolated. The detection rates were 78. 4% of the respiratory secretions,8. 92% and 5. 2% respectively of the secretion and the mid-
stream urine. The strains had a certain resistance to commonly used antimicrobial. The highest resistance rate was 98. 1% to cefo-
taxime,and the lowest resistance rate was 2. 86% to imipenem. There were 195 in 213 ESBLs producing Klebsiella pneumoniae
strain were detect one or more drug resistance gene. The detecting rates of 6 p-lactamase gene of CMY,CTX, TEM,SHV,DHA1
and KPC were 6.10% ,76.53% ,59.62% ,76.06% ,12.21% and 2. 82%. Conclusion Klebsiella pneumoniae is mainly isolated from
respiratory secretions in the hospital,has a certain resistance to commonly used antimicrobial. We should learn more about the dis-
tribution of resistance genes of ESBLs strains,improve the efficiency of the treatment of the infection and to control nosocomial in-
fection and the incidence of multi-drug resistance.

drug resistance; nosocomial infection
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Ay A L L FE 1 B Ak 5T S T A R B S T AR 0 ) ES-
BLs FF 1 3 kAl %8 52 T5 A % ATCC700603 Fl ESBLs B3 B #k
K875 ATCC25922,

1.2 4w %%E WA % E R Phoenix-100 4 H 3l 41 14 % & 24
RS B T bR - K B A 1 ATCC25922. Jiff 48 3¢ % 1 18
ATCC700603 4 £ 1% 2l B ATCC2_7853, My [ 134 #B e IR

Phoenix-100 4= [ 2l 4ll 14 % & 25 L & G2 ¥ 2 3% H BD 24 A =
. BAWEEE RN (PCRO ¥ 1 {2 38 B PE /24 w] /™ i, BIO
RAD 1 3K fX i 38 B BIO RAD 2 A $2 4t s BE I R & 55 H 56
BIO RAD Gel Doc XR $24t,

®1 I R AR 28 5 75

AR n FA (%)
. I 3 167 78. 40
1.3 IR 4 blaCMY. blaCTX., blaTEM. blaSHV .
blaDHAT il blaKPC {1 ESBLs 3 [ 30 5 81 i it sl e g, ! 520
By Rk TR WAk 2, BB ! o1
L4 B SRA BRI T RR DGR IR R A B 1 1.88
Al e 538 Sk 6 W fi Sk At e L Sk SR A S L & i R ORI G B B e If ¥ 7 3.29
Fyok 3R Oxoid 45 7 s 5 R MUV LT S5 MG JE AR L P B gy Lo o 09
M. H ORI MR A R LB R R , e
TR ORDR [ 9 E Oxoid 24 7 s Bactee 120 L 36 12
xr2 2y B E 5| ¥ 5 51
i 253 14 4 B 2R3 7= 4 B (bp) B I CC)
CMY F: TAA AAT TTC ATA CAA AGT ACT 1 346 54
R:ACG GTA TCG GAC TTT TTT ATT
CTX F.:GAT TGA CCG TAT TGG GAG TTT 522 51
R:CGG CTG GGT AAA ATA GGT CA
TEM F.:AGG AAG AGT ATG ATT CAA CA 1079 48
R:CTC GTC GTT TGG TAT GGC
SHV F. TGC GCA AGC TGC TGA CCA GC 898 60
R:TTA GCG TTG CCA GTG CTC GA
DHA1 F.:AAC TTT CAC AGG TGT GCT GGG T 1141 48
R.:CCG TAC GCA TAC TGG CTT TGC
KPC F.:ATG TCA CTG TAT CGC CGT CT 1010 55
R: TTA CTG CCC GTT GAC GCC CAA TCC
1.5 Jrik AT 45 W A% B AR o 2 IR CLST 19 il 58 ) o sk it 25 .

1.5.1 FAhSSE AT bk K ESBLs FHM: B 0k I 46 7 5 FHA
ATCC700603 il ESBLs, B 1 B bk K B 42 75 1 ATCC 25922
JRAE AR YR F Phoenix-100 42 [ 3 41 1 % 52 25 T R G kA7 %
e

1.5.2 ESBLs A E #5035 H G K50 Ehe b % 5 &
(NCCLS) i i 54T 0 7, ML 3k 1830 15 5% 3k 16 1 B 0% 30 19 36
<22 mm, 5 3 Ml A <25 mm, (il R Ek Sk A eE g <27
mm , ¥ R 5 B VR S8 77 ESBLs B #k T i2F — 25 MO IE IR 56 ok
I LA IE o

1.5.3 ESBLs REGHUE i AR HELC R P10 25 8056 8
TR A1 3 Mueller-Hinton SF-4R o F 3k 76 fth 5 1 3k £ fth 2 + 52
L8 1 Sk 0018 5 0 Sk A0 5 - T 4 1R 24 B4 A 40 B T R
TR PR R AT 30 0 5 A R A R B o B R A4 R S A T R AR
M E AHUE AW A AR A M R AR L — LR 2
SRR T B T B A2 =5 mm, )R] i A 5 ESBLS [
R

L5.4 2l 2R 00 2 B S 0 R 90 30 = An i 1k 2 B
£ (CLSD 7 b3 i, SR 1 B8 i A8 06 1647 I 5 45 40 1 25 9
2 T Wk 00 B R 0 B Mk B (MIICs) . BB AR J5 %2 R CLST i3 M

.

1.5.5 J&k DNA B2 H  Luria-Bertani Bl 5 9% 2 - Pk HL
TS N ALAG 180 uL Buffer GTL 9 1.5 mL EP 4%
e A e Ak R B R U B AT R AE L T AR A DNA 43
e —20 CHRAFE.

1.5.6 PCR§"H§ ESBLs 2 R¥EFE 2 il iy 6 %51 4%t
ESBLs BH M B Bk it 48 5 o7 11 147 328 BUAY BURL DNA B AR #4747
W, BRMWARFREFN 25 pL, & 12,5 pL MIX, IE 4] % [ 5]
W& 1 pl, /K 9.5 pL MR 1 ul. PCR SR 454t 94 °C 30 s 45
P£,50 °C 45 s Bk ,72 °C 1 min LA, G FF 35 K, k)5 72 “C4E
it 1 min, 3B JCIEBE AT AR 45 51 9 AS [5) A 80 % . PCR 47 3%
YR A 5 uL GEL RED {4 1. 5% 350 8 5 5 o k. 78 1 X
TAE i P k. KA 20 V/em, 20 min, HLIK 58 5 )5
FHBERE R 53 0T R G AE AN R T AT 5007

2 & ®

2.1 ZiHukn g 213 ¥k ESBLs fifi & 52 B A B F A 195
BEBI eI CMY,CTX, TEM,SHV,DHA1 #1 KPC 3% JL 4
Mif 253 B P 1 A2 A S 91.55% ., Hovh 53 A fili
4 o B A TR N B RS S T T R 2SO 2 W 0 T 2 PR AR R .
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FCN TG AR IR PG bR R 3L P b/l i B3R Sk A T L Sk A A

IE 2 H R ) MICso 2R TF 64 g/ ml . M0 1 B % il ¢ 5 7 1A

AT B 3 9 70 B8 4 P, MG A 0. 062 5 pg/mL. WL3% 3.
®3 213 ¥k ESBLS Mk & B E #

MZEEIRIEE R (%)
HUW 259 Uk Lkl ifif 25
KT 71.43 4.76 23.81
BN RN 25. 71 1.05 65. 24
kAt it Ji5 29.05 11.9 66.43
RKE R 40. 48 1. 90 57.62
KA WR T /&7 e 50. 95 19.52 29.53
WR L 7 R /il s £ 360 74.76 6.19 19.05
2 R 11.43 9.05 29.52
3K f6L 5 5 1.42 0.48 98. 10
By oK A 90. 61 0. 94 8.45
W iz 75 Ak 3.81 0.48 94. 71
Sk o Ath B 18.57 16.19 65. 24
Kt 55.71 11. 90 32.38
WV K 96. 19 0.95 2. 86

2.2 B-PN B A DN RS DN 4G R 213 MR 4 TR 1A T K
CMY,CTX, TEM,SHV,DHAT F1 KPC6 Ff - ik e i ik 14
FH A 223 B 6. 10%6 .76, 53% .59, 62% .76, 06 % .12, 21 % Al
2.8200., 213 BRI IEFRAATE P 195 Mk Kt 1 Fh g-)4
PE Je B SE 14 128 AR R AG 2 Fp DL L - IR T S 1AL, 3 Ak A
2R 5 A BN EEREEESE R 18 R K B
BEREEG LA . W% 4, CMY,CTX, TEM,SHV,DHAL il KPC
S8 PCR WLk B WL 1,
F4 BIREH 2 Il L ESBLs RE BN %R

FE A A n K #0)
CMY -SHV 1 0.47
CTX-SHV 31 14.55
CTX-DHAI1 2 0.94
CTX-TEM 11 5.16
TEM-SHV 9 4.23
TEM-SHA1 1 0.47
TEM-SHV-KPC 1 0.47
TEM-SHV-DHA1 1 0. 47
CTX-TEM-SHV 73 34.27
CTX-TEM-DHALI 1 0.47
CTX-SHV-DHAL 4 1.88
CMY-CTX-SHV 3 1.41
CTX-TEM-SHV-KPC 4 1.88
CTX-TEM-SHV-SHAI 14 6.57
CMY-CTX-TEM-SHV 6 2.82
CMY-CTX-TEM-SHV-DHA1 3 1.41
&t 165 77.47

PNNNM

200 bp
500 bp
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1000 bp

200 bp

500 bp 200bp

500 bp
700 bp

1000 bp
1500 bp
2000 bp

700 bp
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1500 bp

1500 bp
2000 bp

2000 bp

.15 CMY PCR $ 3 724 :2 y CTX PCR ¢ 374 :3 2y TEM
PCR #3744  SHV PCR # 1= #7;5  DHA PCR 334 = 4y 5
6 JKPC PCR " 3 7 4y ; Py B AR A% - N O BT AR A% . Mg A o

B 1 it 25 & B PCR 7= 4 ik

3 i

i 98 0 T A B — b A 2 B PR AT B R TR R AR O AT
TE B 5 WP W 0738 B B L 2 4 By H Al A L 10 g L TR
PN CEEINCELEY/INGIRG S (15 1) G (R oUR i R S (R AT
At 225 7 A R A R L A R e v L DR T S R T U
e 0 TR LA 5 by UL o ELH A R A DRI A8 TR A
S M T R T BSOSO T R I R SR e L 2
PR DL 73 15 B+ e A DR A P SR e A e 1A JR B AL Py 4 22 A
PEAFR . =N RS B LV b AR % 0 L DR R
ALl 73 1A ) A0 A 5 g FO A Y 2 U5 T A 48 v R 1 B RE T 1 4
B2 W00 2 4 H R X — B 5 4 i 2 00 00 $dE —
B0, U T2 3t X194 il 58 R 1 09 20 A A G Al e X — £

AT A il 48 T B A T | AR A R g e R A AR v L TR B
PO 2597 P12 7 8 AR iR R E S S = . 4
Geit 3 A BE 8 A B0 25 B B 3k 6006 ~ 7004
T TSN AESEEAL, 20065 o ST 25 4 i T S 5L
T 2 B AR £ Al R R R A R BT S BUR
AT R AR L AR . M ARGE O [ IR R B i AR AT T
BOTTN . BRI R BT A IR TG B g S Y i
L5 A5 B BAE KRN T B & 235 ik 4. ARAFSE
P 213 Bf Ml 98 58 T 1A T X Wk P bR L Sk F kMl LSk g | Sk A
e A5 = Sk A B 3R R 2R M 2 1 T 2 % 2 > 65 06000 L 3
2 R T 24 4 T RE 5 AR T B I M L Sk A K
(AmpC i) J2 2 W51 R Wi i CAME) 45 7K % Bl A 5% (B )
FToK R A2 SV B P Y R R AR R L TR X A 25 AT AR D sk
T2 YU 25 ) TR B IR

AR 2 [ 40 B T 24 00 o ) 8000 il 48 0 R R ) A e
CMHTJLAE 5 3 Ar IR BI5S 2 47, i E 2005 —2015 4F 4 [
1§ 24 M5 00 0 91 S 7 2 T TR 24 A il A O TR I RS R R R AR
ETbEET . =N B B HY 2 24 kA T A T YA
R R RN S B RN B PN AR A AR Y O
22 5T 245 P T A 140 A DB 80 S B0 R O S I R A 1 2
IR IT I R S8 UG B 22, SR A I . il ¢ v o AR Y
i 25 P AR 52 A% - o TR TR] A 1R 5%l X R I 0 P 90 11 245 0 14
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ANl = ESBL fili 48 o T8 A1 1A 19 K H 2% T 24 M R Ak R A b
AR, =Wl AR EREMHZ AL CTX Al SHV 5 &,
FLRH MR RS A T — . 38 7Y% DL B X 5 E i EE Y ES-
BLs 3% SHV BA CTX-M BT 4, {45 % A [ # &
T2 It LA 1 Fofr 5 DR R Oy 3 S R D e — R R R LT
oA S P E B B AR TP A 128 #R (65. 64 00) AT [ A 7 AR T R Bk
IR LL ) ESBLs . 3 516 R IZ A8 F T 1% B- A BERE 2 0 H 2
SR FE A K. T ESBLs B £ £ [ B A 4 3k
T DU IR F 2 G RS S R i 24 A A A 2 Y
fiif 24 5 A 5 PRt ™= ESBLs B& AR AS{EL T - P 1Bk A 2 Tt 24 ] e R
2 %o S HORE T SR 0 T I S T 2 FL O T B0 & ° ESBLs Tif
2 bR T RS A Y O 24 TR T A B b A0 B AT T Y
FERETST L MIT i 8 7™ F A R e 58 UK e R e 1t 25 B A B
PR, %o 7 ESBLs Jifi 48 50 85 0 W AT AF 5T 9 HL 348 & A0 I IR
G370 R AT 24 PR AR A A RE T B R RO ALK HE T8 2% P 1Y
YL AR IR IR T2
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