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Abstract The distribution of class T I and IIT integrons and the genotype of ESBLs-producing E. coli ( ESBL-EC)

strains isolated from clinical was studied. E. coli strains isolated from in-patients in a tertiary hospital from Jan. 1 to
Dec. 31 2014 were collected. A France Bio-Merieux company VITEK-2 compact automatic bacterial identification in—
strument was employed to identify the bacteria and determine antibiotic resistance of the E. coli. According to the NC—
CLS (2005) the double disk confirmatory tests were adopted to detect ESBLs. The polymerase chain reaction ( PCR)

was used to detect the integrons and ESBLs gene types. Comparison of drug resistance rates of the positive and nega—
tive strains with the K-B method. The results showed that the resistance rates of penicillin cephalosporin and quinolo—

ne monocyclic amide and gentamycin were higher than 50% in average resistant rate to tobramycin is 31.62% to
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nitrofurantoin amoxicillin/clavulanic acid and amikacin were 11. 11%

13.4 and 6. 12% respectively. The sensitive

rates to carbapenems tigecycline and piperacillin/tazobactam were 100% . 98 of the strains 47 strains (47.96%)

were detected containing class | integron 3 strains (3.06%) containing class Il integron one of them both containing

classes [ and class Il integron however. class Il integron was not detected. The resistance rates of tetracycline and

cotrimoxazole to integron positive strains were significantly higher than those to integron negative strains ( P <0.05) .

Of the 98 ESBLC strains the positive rates of genes TEM CTX-M-9 CTX-M-d CTX-M-=2 and SHV were 62.24%

53.06% 32.65%

4.08% and 3.06% respectively. The distribution of genotype in ESBL-EC strains was TEM-

fused with CTX-M-9 type was the commonest in the hospital accounted for 30. 61% . The distribution of class I inte—

gron in ESBL-EC was wide. This study would not be enough yet to prove the existence of the integron will affect the

antibiotic resistance level of ESBL-EC strains. Simultaneously carrying TEM and CTX-M-9 genes may have been the

main reason that caused ESBL-EC strains clinical drug resistance to produce.

Keywords

B- ( Extended
Spectrum Beta-lactamases ESBLs)

B_

20 80 B-
ESBLs '.  ESBL
( ESBL-C)
ESBLs
ESBL-
EC  B-
98  ESBL-EC 14 B-
3
(Intll Intl2  Intl3) .
ESBLs o
1
1.1
1.1.1 ESBLEC
2014 1 12
98
: ATCC25922,
ATCC27853 o
1.1.2 ( HFSAFE-
1200B2) ( ) CO,
( MCO-45AC) VITEK-Compact 2
( ) Microl7R
Thermo
XW-80A Nanophotometer

Escherichia coli; betadactamases; integrons; polymerase chain reaction

BIO-Rad S1000

BIO-Rad BIO-Rad o
dNTPs.Taq DNA N K DNA Marker
TaKaRa ' TBE
; MH 0XOID o
1.2
1.2.1
VITEK-Compact 2
B- ( ESBLs)
( NCCLs) o
( CLSI 2013
) o
1.2.2
1.
1.2.3  DNA ¢
37 C 18 ~24 h
200 pL 1.5 mL EP
o 100 C 10 min
14 000 r/min 10 min
DNA
(200 ~300 ng/uL) -
1.2.4 PCR
1 50 pL

10 x PCR buffer 5 pL 25 mmol/L MgCl, 3 pL 1

mmol /L dNTPs 4 L 1 uL DNA

2 uL Tag 0.3 pL 50 pLo
194 °C 4 min; 94 C 1 min 62

C 1 min 72 °C 1 min 35 272 °C 8 mino

B- 193 °C 2 min; 93



5 ESBLs
C30s55C30s72C60s 35 ;72 °C 5 ) 120V 40 min
min. 2% ( 0.5¢g/mL o

1 N

Table 1  Primer sequences of resistance genes the objective product length and the annealing temperature

(5—3) /bp /C
Intll Intl1¥: GGT CAA GGA TCT GGA TTT CG 456 62
Intl1-R: ACA TGC GTG TAA ATC ATC GTC
Intl2 Intl2-¥: CAC GGA TAT GCG ACA AAA AGG T 789 62
Intl2-R: GTA GCA AAC GAG TGA CGA AAT G
Intl3 IntI3¥F: AGT GGG TGG CGA ATG AGT G 433 60
IntI3R: TGT TCT TGT ATC GGC AGG TG
B_
TEM P1: AGG AAG AGT ATG ATT CAA CA 535 58
P2: CTC GTC GTT TGG TAT GGC
SHV P1: TGC GCA AGC TGC TGA CCA GC 305 56
P2: TTA GCG TTG CCA GTG CTC GA
CTX-M4 P1: ATG GTT AAA AAA TCA CTG CGT CAG TTC 876 56
P2: TCA CAA ACC GTT GGT GAC GAT TTT AGC CGC
CTX-M=2 P1: ATG ATG ACG CAG AGC ATT CGC CGC TCA 876 56
P2: TCA GAA ACC GTG GGT TAC GAT TTT CGC
CTX-M-8 P1: ATG ATG AGA CAT CGC GTT AAG CGG 876 56
P2: TTA ATA ACC GTC GGT GAC GAT TTT CGC G
CTX-M9 P1: ATG ATG AGA CAT CGC GTT AAG CGG 876 56
P2: TTA ATA ACC GTC GGT GAC GAT TTT CGC G
CTX-M=25 P1: ATG ATG AGA AAA AGC GTA AGG CGG GCG 876 56
P2: TTA ATA ACC GTC GGT GAC AAT TCT GGC
CARB P1: AAA GCA GAT CTT GTG ACC TAT TC 588 55
P2: TCA GCG CGA CTG TGA TGT ATA AAC
LAP P1: ATG AAA AAG ATC CGC CTT ATT ATA A 858 55
P2: TTA CCA GTT CTT AAT TAC TGA ATC
KLSU P1: ATG GTT AAA AAA ATCATT ACG CCA GTT T 876 55
P2: CTA TAA TCC CTC AGT GAC GAT TTT C
SCO P1: ATG ACA AGA TCT GCC CTT TTG AT 867 55
P2: TTA TTC CAG AAC TTC GGC AGC A
PER F: GCT CCG ATA ATG AAA GCG T 520 55
R: TTC GGC TTG ACT CGG CTG A
GES F: AGT CGG CTA GAC CGG AAA G 399 57
R: TTT GTC CGT GCT CAG GAT
VEB F: CAT TTC CCG ATG CAA AGC GT 648 55
R: CGA AGT TTC TTT GGA CTC TG
1.2.5 SPSS17.0 11.11% 13.4%  6.12%;,
Fisher /
P <0.05 . (
2 2.2 PCR
2.2.1 98 ESBL -EC
2.1 ESBL-EC 47.96% ( 47 /98)
98 ESBLEC 3.06% (3/98)
N . N . N 1 I
N N N N m o 1~2,
50% 31.62% (P <0.05)
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Fig. 1 Electrophorogram of Intll amplified products Fig.2 Electrophorogram of Intl2 amplified products
M1: DNA marker [ ; P: N 19 ~12.14: M2: DNA marker I ; P: TN i1 ~6:
138 7
M1: DNA marker [ ; P: Positive control; N: Negative control; M2: DNA marker I ; P: Positive control; N: Negative control;
942 14: Positive samples; 13: Negative sample 1-6: Negative samples; 7: Positive sample
2 98 ESBLs 21 (%)

Table 2 Drug resistance of 98 strains ESBLEC to 21 kinds of antimicrobial agents ( %)

(n=49) (n=49) )

1% B ) () ) §) (R X P
100. 00 0.00 0.00 100. 00 0.00 0.00 100. 00 - -
/ 13.40 58.33 33.33 8.33 51.02 30.61 18.37 2.217 0.136
100. 00 0.00 0.00 100.00 0.00 0.00 100. 00 - -
/ 0.00 100. 00 0.00 0.00 100. 00 0.00 0.00 - -
100. 00 0.00 0.00 100. 00 0.00 0.00 100.00 - -
100. 00 0.00 0.00 100. 00 0.00 0.00 100. 00 - -
100. 00 0.00 0.00 100. 00 2.04 0.00 97.96 1.000 0.500
81.40 13.04 0.00 86.96 25.00 0.00 75.00 2.450 0.118
51.02 46.94 2.04 51.02 44.90 4.08 51.05 0.000 1.000
72.45 24.49 0.00 75.51 30.61 0.00 69.39 0.460 0.498
67.35 14.29 0.00 85.71 51.02 0.00 48.98 15.034 <0.001
70. 41 30.61 4.08 65.31 24.49 0.00 75.51 0.654 0.419
63.27 32.65 10.20 57.14 26.53 4.08 69.39 1.581 0.209
31.62 15.00 14.00 20.00 25.00 13.00 11.00 3.822 0.051
0.00 100. 00 0.00 0.00 100. 00 0.00 0.00 - -
76.74 8.70 0.00 91.30 40.00 0.00 60.00 14. 126 <0.001
11.11 68.97 13.79 17.24 70.59 23.53 5.89 2.560 0.110
0.00 100. 00 0.00 0.00 100. 00 0.00 0.00 - -
0.00 100. 00 0.00 0.00 100. 00 0.00 0.00 - -
60.20 30.61 0.00 63.39 48.98 0.00 51.02 1.500 0.221
6.12 89. 80 0.00 10.20 97.96 0.00 2.04 - 0.204
2.2.2 B- 98  ESBLEC ( 30 ) 30.61%  CTXM9
TEM 61  (62.24%) CTXM9 (16 ) TEM+CTXMI (
5 (53.06%) CTXMA kY 15 ) 16.33% 15.31%  TEM
(32.65%) CTXM2 4 (4.08%) SHV CTXMI 10.2%
3 (3.06%) 7 12.24% . TEM  CTXM9 3.

(7.14%) . TEM + CTX-M9 4, 3,
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Fig.3  Electrophorogram of CTX-M-9 gene amplified products
M2: DNA marker II ; P: TN ;68.69.71.73:
,70.72:
M2: DNA marker Il ; P: Positive control; N: Negative control;
68 69 71 73: Positive samples; 70 72: Negative samples

3 ESBL-EC
Table 3 Distribution of gene types of ESBL-EC
1%
TEM 10 10.20
CTX-M4 12 12.24
CTX-M9 16 16.33
SHV 1 1.02
TEM + CTX-M- 15 15.31
TEM + CTX-M-9 30 30.61
CTX-M- + CTX-M=2 1 1.02
CTX-M=2 + CTX-M9 1 1.02
TEM + CTX-M9 + CTX-M-4 2 2.04
TEM + CTX-M- + CTX-M=2 1 1.02
TEM + CTX-M9 + SHV 2 2.04
7.14
98 99.99
3
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12.6% 7 ; \ ESBL-
EC 2012
76.8% ° ; CHINET 2014
ESBLEC 55.8% °

MI N P I 2 3 4 5 6 7 8
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Fig.4  Electrophorogram of TEM gene amplified products
M1: DNA marker [ ; P: VN y 125 ~7:
;3.4.8:
M1: DNA marker [ ; P: Positive control; N: Negative control;

1 2 54: Positive samples; 3 4 8: Negative samples
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