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Abstract : Objective To understand the gene distribution and drug resistance rate of integron gene of extended spectrum (- lac-
tamases(ESBLs) producing Klebsiella pneumonia infection in ICU elderly patients in order to provide the basis for rational use of
antimicrobial agents. Methods The BioMerieux VITEK-2 Automated Microbes Identification System was adopted to conduct the
bacteria identification and drug susceptibility test on various clinical specimens of ICU elderly patients in our hospital from January
2013 to December 2015. The integron gene in 167 strains of ESBLs-producing Klebsiella pneumoniae was analyzed by PCR,and the
gene was identified by sequencing. Results Among 386 strains of Klebsiella pneumoniae, the detection rate of ESBLs-producing
strains was 43. 26 % ; the positive rate of integron was 50. 89 % ,the detected integron was class [ integron;aadA2,aadAl,aadal6,
dfra27 and arr-3 genes were amplified from integron variable region;the drug resistance rate of ESBLs-producing integron gene pos-
itive strains was significantly higher than that of integron gene negative strains. Conclusion the ICU elderly patients with ESBLs-
producing Klebsiella pneumoniae infection is closely related to the integron gene and integron plays an important role in bacterial
drug resistance.
integron

Key words: Klebsiella pneumoniae; ICU; ESBLs producing;

FAE W5 s (ICUD B AR Lty TR fE B L S Mk . I WG T A 2 kR D 30 B A A B AT % R R K T A 0 A

AT AR I IE R IR PB4 4 B A
B B85 BLUR 5 37 7 5 1 5 R 6 0 M1
M2 ICU 57 5 B 25 90 0 P B % 8 4 T 1 1 T 4030
b 1 KBS 50 T PR 3 B R CESBL) I 46 5 85 1A 28
3 3 R B 4§64 T 7 2 26 10 O 0 7 ESBLs 3%
5 2 TRZHE S 5B Il e A BT 25 B - T T
DK | 3897 B e G HER . % % WA B 2013~ 2015 4 1CU
AR W & T A 7 ESBLs I 46 5k 111 1 o )
G A7 J FTUAEE (00 0L 48 HEE 7= ESBLs B4 1 25 1 8 45 7 2
e 5 20 5T 245 5 10 10 45 S W R R 0 4 TCU 8
BB 25

1 ERSHE

1.1 — %R U4E 2013 £ 1 A & 2015 4 12 A R Bg ICU
3 5 S 2 AR B 65 20 W B A A 39 6 445 2F 3 B
5 L ) L R R A A 4 8 T
W 5 AT O R R 1 B bR 7] — 2 2 0 e
SR 176 1B B0 ) — B8 b T S 36 386 B

*  E&IHE . W/ AR H (2013F]3115)

YEF B A XUME Lo, A BN BN BUEY RS KA . 2

HIRA T A= VITEK-2 4158 %508 2 506 8 Ji i 617 %00 I
RO . TR TE AR R e E B ATCC700603 , K i 3% A
W ATCC25922,

1.2 & 5iM M-H Bl R R K8 R Bk R B RN T
BLVAEAFE R CAMEE R T Sk Akl Sk e s L Sk Al
N YA N2 T & N A W (1Y S N SR o o R
Ak 7 i 3 Oxoid AR, WA KEFEY LT
AR Al $2 79 PCR 4% 1050 & . 28 B 5C ) %¢ 0% &
Stepone 3£ K §" 1 /Y ; DNA Thermal cycler, PE 2\ &) ; 38 H &8
A R KA

1.3 Fik

1.3.1  GEMR%EE MAEOXS: I FF a4 R i 3 s b
WE WA . 0T R R [ AR 0 B IR N R A PR APL
YOE RGN EHRIEAT S E . H Kiady-Bauer 40§ 801k, # 35€
] 5 A A 552 6 38 A o Ak P 25 (CLSD 2012 4F R4S 119 A 1 4] 332 24
LG IR, Xt ESBLs B kR R FH CLSI #i 75 1 J7 35 80 0 A
B TIE A I 32X 56

18 M 1€ & , E-mail: chenjian9240@126. com,



E et ¥ 2% 2016 42 8 F % 37 %% 16 #  Int ] Lab Med, August 2016, Vol. 37,No. 16 e 2215

1.3.2 7= ESBLs f% & I 9 PCR &34 RO FE il 4 o
AT PR BB U & T DNAL i FI7E PCR R K R L
WA TP I I TR 1. R TR AR A PR )
AL IE | G PR L T R A IR AT
LTI . 45 B AE DNA star 80PFE77 17 90 B 0F L 25 5
DR S i 78 GenBank ¥UHE FE b 17 BLAST Xt 40 4 % &
T AR X 3 B 9
®1 FBTEEEATFRIEHHSINES(—3)

it 25) , — & i R 36 JE il (dfra27) 25 PR R % e 25 0 3 25 1 Tt
2450, LUKk B AR P T 25 19 ADP-RZ B SL e BB i 1 K G T
(arr-3),

2.4 Bl B ARG B M I A T TR 0 T X 0 2 W T 2
FILE RS 7 BRI 58 5 B0 B X BR B oK R R LAA i H At
13 BB 25 4 (4 T 25 A4 B 8 i3 T 4 5 B M i R 5 B e
(P<C0. 05) s {HTE#& & 5 P It 48 s i (A W it 25 R 483t o A
BT K S L R 7 P AR/ A s ELIE S SRS 25 RN T 3%, W

i 314 & 3.
T " *3 ESFHUEMESFHEMREEMER
iF Tl
B AW AR
> CCTCCCGCACGATGA TCCACGCATCGTCAG
Ex G TR % AT RRYER %
2%  GTGCAACGCATTTTGCAGG — CAACGGAGTCATGCAGATG Sz B (n=82) B (1=85)
M2 CATTTGTGTTGTGGACGGC — GACAGATACGTGTTTGGCAA M mZEROD ME mZEROD
W 7 75 Ak 30 36. 58 57 67.06"
L4 Geikopah s AT bR 0 25 045 S R F Whonet 5. 6 zifﬁ Sy oo
i oA - 5 . .
B AE I SPSS20. 0 A AT T F T . BT R LR E R, HW/'*; 0 99 97 23 28 82+
N 25 ST 2 AIA S Sz e N v : vo
A AR o K3, L P<<0.05 A ZERAH ST #E L. S R 2 94,39 38 4471
2 & R Sl 35 42. 68 8  100.00°
2.1 TEHKERWE AT KW H = ESBLs S 167 Bk (K H %A JHUTET 5 6.09 16 54.12
43.26%), Wil & T0TE A B 386 B Y bR AR TR PO AR AR e F A 5 17 20.73 85 100. 00 *
51.5% 5 MMl 96 3 Uk W P K 8 7= ESBL il % 58 A B R S ALE 5 38 46. 34 85 100. 00"
(55.43%), W3 2, KAl E 18 21.95 85 100. 00 *
x2 ICU 2EEERURmASEHENEERES S WR 37 7 AR/ fth s £ 36 14 17.07 22 25. 88
BATEE 29 35. 37 47 55. 29
- T 9¢ 5 7 111 T4 j” ESBL fili ¢ 5 S A AT WA/ O 11 13. 41 36 42.35"
PREK o th B AR Kt O0) £ 0 0. 00 1 1,71
730 198 80 40. 40 T 5 G T B A R 5 T A TR i 24 R b g, P<<0. 05,
It 5 % R 92 51 55.43 3 i i
PR 65 25 38.46 Jili 9 o B AR B AE 4 ICU R TR 1 9 J v R HEE 26 2
m”& 31 11 35.48 ﬁ,ﬁﬁaﬂﬂi)ﬁ*ﬁﬁiﬁﬁfﬁi ESBL&*UH%F%E@]%KEJ%Z
ST 4 o . 1 J?é?""é T 1 Tt 251 LBJO
o 286 167 13,26 (B EATAERE Y 1L N B AR ICU 8 3 R Y 40T 1 i 24 1

2.2 ERTHRRMEMER EBRIFIIW T 167 #Ril &
SE A B 19 DNAL A 85 bk & 1 FH L B B0k i PR AR
50.89% fERG B B T AR T R IF R S HEA T 1
REEEA TN, WAL,

M 1 2 3 4 5 6

7 PRI AR

1~ 7 Rk 5 BH A X6 BE R il % 7 TR A B ATCC700603 5 [ 1
Xf Bl K B Ay T ATCC25922,
1 BAF PCR B E

2.3 L THMEERATZ XY AN R R ST
il 9 ve TR AR T R P A5 R 1 2B G T py al AR
XK/ R 285 bp, 5 BLAST Xt 4r#r, [ KEEF KX
i aadA2.aadAl . aadal6 MF 25 EH (N A EMH IR 24

XA BE A ICU 82 L il 98 3 7 1A 1 4 A SR 8 7 A 1Y)
18 BUBEAT 23 1 » 23 15 Wi 98 50 5 A1 11 5 22 1) G ) T 9 3k
TR DR - 2 WA I 98 o o T T 30 e S A IV TR T 08 R B 2
Dy I L35 SCHRT6 T4 8 AR B o HG Dt DR il 4 e B 1H A A
I R L AT A S o DR 3R A I DR A S O
LI B AR I R T AR 1] B8 A R 5 (o2 8 L 7 B R B B
FA TR R T G T ARG i 2 v 7 A R U e 0 A ] B R A5 A
DT TR AR 9 2077 A R WA B2 [ 58 SUIR e i 7 2

M T4 ICU 35 DI 18 3, 0] i I I8 ) 3 %
BT 259 . 51 i A P R A A AT O A i A A
W% 7 ESBLs AN, AR 4 ICU B YLl 5 70 5
AR A 43,26 26 7 ESBLs. i H il i1 3 Uk v b 43 9 il
ESBLs fix 5 4 55. 31 %% » 547 e il A [ 7L 3R %) i e iy
P A0 ROR I 1 BRI e, R B T J i B 2p A6 2 . B
T2 S R e U A 25 400 A RE DBl 0 R e g A 7 A

TERWIRA B 40 R T 25 B 58 b R M B S T4 &
BT 245 8 8 5 A A e P %0 SR 6 A 3 U g 0 T 2 4
5 B B Y o pAR sl 2 BORE R — Oy 1) B 4510 8 £ S A
TR S P BURL A S 24 5 (R K P A% 4% A0 RS T T 24
fili R s AABAFAE T IR 85 T AW TS 85 Ml ¢ 52
BB S TR A T 167 #k™ ESBLs ) fifi 2 32 & A
WL AR [ RS T IFRERIT . MRS T X4
SR SCHRE T T8 B Bl 98 ve TR R L BB TR 2 T 2 4



. 2216 -

[RrAb g E ¥ 224 2016 £ 8 A% 37 %% 16 #] Int ] Lab Med, August 2016, Vol. 37,No. 16

B 25 R A — B, ULBZ A ICU M35 &Y ™ ESBLs 1 il %
LA 1 2REE T XRS5 Y R 2 Ell 24 k. 530
ZAICU HF Y A4 1 B PR 3 % 13 Bl 25 9 if 25 R 15 4%
B FBIE T 0 i 2 264 L 22 5 GE i 2 B L (P<C0. 05), i
AR ES FHERET AR MO =WNTFERS
BLAST Xt & B, [ 283 & F 1l 25 X 4i i aadA2.aadAl., aa-
dal6. dfra27 Fl arr-3 ifif 24 5 B, 16 W9 3 26 4 4 F BH M 09 7 Bk
A = ARk AR P Y B- PN Tk e 2 Bt T 24 4 s BT 24, %o g ik
B 2RI T R 2 BT B 2 0 2 b BT 2 R DR RO e A i
FEH A F Y ESBLs WARAETEA B-P9 Bk 290 14 245 9 T il
B O kg T At 2 R R A A B A T LR AES
T R AE B 3% ESBLs K& o & A /E L {2 iF 52 28 ESBLs 45 fi%
SEE LTS T ES B R T 25 3k B L 42 F ESBLs 19 1% 4% .

25 | Tk, B SR Xt 7= ESBLs (19 41 B 4 4 7 35 R A I A
T sk 7 28 s S L T8 25 0 A ) 0 SN L A A g = e
SRR ENG IR X FEA AT IR s = 5 A 5L T DA S
P AN PR R TR RO T B SR WOTH T R S R i 24 T
B 28 SUAEHE « 4E 2% 200 B T 25 P 1 B

&k

(1] FEEE ARG B/ %, ICU (3% I e 2 25 Tt 25 il ¢
O TR A B AT 25 PR 3 LT DL rp Al 2 g Jgk e 2 2% 3K, 2016

26(6):1235-1237.

(2] FI0I0. KM T3, B . T R I Jek G fil ¢ v o A B Tt 2
P K ESBLs bR AE RS 3 o0 4 LT ). 80 L B2 25 2 Be 2 i
2014,33(3) :248-252.

[3] MHEWM.BIFT. ™ ESBLs i R w BAHMEAE TN T
it 25 W A 5 L) . 1 40 B2 24 41 48 3 40 iE, 2014, 35(1) « 16-
18.

[4] Clinical and Laboratory Standards Institute. Performance
standards for antimicrobial susceptibility testing: twenty-
second informational supplement: M100-S22[ S]. Wayne,
PA,USA.CLSI,2012.

(5] yAa K, ok Al. 415 kMl 48 5 B A0 B A I IR 43 A K it 25
PESMLT]. bR 6 B 2 4k 7 , 2014, 35(22) : 3076-3077.

(6] K%y, AMALHE. 3 B S8 2 M 48 o o 10 s g R R 24 1
WEILTT. oh e AR 2R 5, 2014, 31(6) 1 642-643.

[7] ®RRZE W, AR TE 55 I 4% o B A0 DA JE s 1 G IR
A b T 25 P I LT ], AR R B e 2 L 2014, 24
(12):2865-2867.

[8] Cambray G, Guerout AM, Mazel D. Integrons[J]. Annu
Rev Genet,2010,44:141-166.

[9] Roy Chowdhury P,Ingold A.Vanegas N,et al. Dissemina-
tion of multiple drug resistance genes by class 1 integrons
in Klebsiella pneumoniae isolates from four countries: a
comparative study [ J]. Antimicrob Agents Chemother,
2011,55(7) :3140-3149.

[10] F R0, XE. R, ™ ESBLs fifi 4 5 5 8 W I IR 43 1
A B i 24 0 A A [T ] v e I e g e 2 R AL 2014, 24
(21):5213-5214.

(e fe H #1:2016-04-03 &0 H #1:2016-06-07)

(4226 2213 70D

Y45 B 5 7%, SNP 37 45 rs2300587 152971672 i LD 48, 33k
3 R (P<C0. 05) . RIWIFEIX 2 > SNP i i A ZE K -E
AHEAEH .

B2 AR W UE T AEDUE AR P, GCK 38 B X3
rs2971672 {7 15 50 PR 38t 1% By 8% 1k %5 ) AH G L T rs2268573
rs2300587 fif #i 5 M JR 95 8t 15 S & M JC W] B AR oG k.
rs2300587 1 rs2971672 1y LD 8k A& 3 N-3E K 46 H /F A,
rs2971672 Fl rs2300587 LD hﬁiﬁ:iﬁg TA f1 CA ¥R T 4
AR 2 AUBE B 9 AU . 3 48 5 A 3 1Y £ R AL (B 15 TR A
T,

£ % 3Tk

(1] XFA 5%, B E. HbAlc 8L T4E 8] AW R &
JE B FNAATE R IRMELT ], A8 A6 36 B 27 A4 35, 2014, 37
(12) :884-886.

(2] ZRWEAk, 76, 2 BUBE RS 19 2 LA SR e o L) . A 4
P23 BB AR B 4R 75,2010, 26 (12) : 1094-1096.

[3] Hardy J,Singleton A. Genomewide association studies and
human disease[]J]. N Engl J Med,2009,360:1759-1768.

[4] Sladek R,Rocheleau G,Rung J.et al. A genome-wide as-
sociation study identifies novel risk loci for type 2 diabetes
[J]. Nature,2007,445(7130) ; 881-885.

[5] Billings LK, Florez JC. The genetics of type 2 diabetes:
what have we learned from GWAS? [J]. Ann N Y Acad
Sci,2010,1212:59-77.

[6] Bao XY,Peng B, Yang MS. Replication study of novel risk

variants in six genes with type 2 diabetes and related

quantitative traits in the Han Chinese lean individuals[J].
Mol Biol Rep,2012,39(3) :2447-2454.

[7] Matschinsky F,Liang Y,Kesavan P,et al. Glucokinase as
pancreatic beta cell glucose sensor and diabetes gene[J]. ]
Clin Invest,1993,92(5):2092-2098.

[8] Iynedjian PB. Mammalian glucokinase its gene[ ] ]. Bio-
chem J,1993,293(1):1-13.

[9] WHO. Definition, diagnosis and classification of diabetes
mellitus and its complications. Part 1:Diagnosis and clas-
sification of Diabetes Mellitus[ S]. Geneva: WHQO,1999.1-
59.

[10] skFW], BEE =, W J7 4R, 4. IR R
Jeat: AR TUAE i ift . 2012 866.

[11] Leak TS, Langefeld CD,Keene KL,et al. Chromosome 7p

linkage and association study for diabetes related traits

A ALk 55 12 Wi 2 (M.

and type 2 diabetes in an African-American population
enriched for nephropathy[J]. BMC Med Genet, 2010, 11
(2):11-22.

[12] Echouffo-Tcheugui JB, Dieffenbach SD,Kengne AP. Add-
ed value of novel circulating and genetic biomarkers in
type 2 diabetes prediction: A systematic review[ ] ]. Diabe-
tes Res Clin Pract,2013,101(3) :255-269.

[13] Jansen RJ,Robinson DP, Stolzenberg-Solomon RZ, et al.
Polymorphisms in metabolism/antioxidant genes May
mediate the effect of dietary intake on pancreatic cancer
risk[ J]. Pancreas,2013,42(7) :1043-1053.

CWicfe B #7:2016-03-13 &[] H #1.2016-06-21)



