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o/, R, P, B—F, Wiﬂﬂ‘ mOK, HERE
ﬁi'\jr}%]) % —Hﬁly *ﬁ'—ﬂ 17 ﬁ%la qjl\x\i
(1w R K5 S EF IR/ ERESAS ‘{é’:}%w}l]»éfﬁf‘? FRE, v R 6111305
2 RACR LAF IR L F 2, v R 6111305 3 B FE SHAFFR, @ HF 615000)

TWE: [HM) TGS RIS KGR B Escherichia coli W 251 UL B A FHEAT UL D7k RA K-B 40438l
EXT 30 Mo E VS R KGR A BT 19 FRpi i 2590 M BURPE 08 s PCR A U B R o2 %A 1 11, [ 8%
LN, K A A BRI N A PR B AR — AN sull. gacEAT FER VLK AT AR [X 36 K S i i il . (4550 ] 30 #k
Sy BERERT 19 MY 23R I AR RIRERE IO 251, 3577 A 18 P 24 5, X il S vh AR, 205 PU AR D3R &R A2 i 2R
F R 25 PR s, i 245 2690 5108 90.00%- 83.33% 66.67% 1 63.33%; 5 FL 2541t 25 ME R, T 25 KK T 14.00%;
11 BRAr B R B 1 B S R SE DR LIS sull F1 gacEAT FEIH, K 1T BRI 8 & B BE R, T R FRH
BRRT, B 2 BRI H 1 879 bp BITH 259K &: dfird 1 2+orfF+aadA2 . [456 YA YO I B IV R 5K B 452 435 18 5 0
R 290 AN TR KT R 25 s B TR A 5 00 T 245 P 5 T ok DT 240 3R B A A S0 40 AR DG Mk, KW 28 75 W T 2 1 5
[ BUBE PR —E R R,

KR R RIGERA I T 251 K-B 4005 B A& T-HFE &
FE 5325 S855.1 XRKFRIRTE: A XEHE: 1001-411X(2018)03-0006-07

Antimicrobial resistance and integron-gene cassette detection of
Escherichia coli isolates from diarrhea dogs

WEI Bin', OU Hongping®, YAN Guangwen’, TIAN Yi’nan', DAN Jiaming', TU Rui', XIAO Qicheng',
ZHU Ziqi', TANG Li', YANG Tingyu', PENG Guangneng', ZHONG Zhijun'
(1 College of Veterinary Medicine, Sichuan Agricultural University/Key Laboratory of Animal Disease and Human
Health of Sichuan Province, Chengdu 611130, China; 2 Chengdu Agricultural College, Chengdu 611130, China;
3 College of Animal Science and Technology, Xichang College, Xi chang 615000, China)

Abstract: [Objective] To investigate the antimicrobial resistance of Escherichia coli from diarrhea dogs and
the distribution of integron-gene cassettes in E. coli. [Method] The Kirby-Bauer disc diffusion method was
used to test the susceptibility of 30 strains of E.coli against 19 antimicrobial agents. PCR was used to detect the
integrase genes(class I, II, III) in E.coli isolates. We further detected if E.coli isolates carrying integrase genes
also carried the sull, gacEAI genes and gene cassettes in variable regions. [Result] Thirty isolates showed

different levels of resistance to 19 antimicrobial agents with 18 kinds of resistant spectrum. E.coli isolates had
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high resistance to amoxicillin, ampicillin, tetracycline and doxycycline with drug resistance rates of 90.00%,

83.33%, 66.67% and 63.33%, respectively, while had low resistance to the other antimicrobials with drug

resistance rates below 14.00%. Eleven out of 30 isolates were found to carry class I integrase, sull and qacEA1

genes, and class II or class III integrase gene was not detected. Among the isolates carrying class I integrase

gene, the dfrd12+orfF+aadA2 gene cassette of 1 879 bp length was successfully amplified from two isolates.

[ Conclusion] E.coli isolates from diarrhea dogs show different levels of resistance to antimicrobial agents.

Antimicrobial resistance that mediated by gene cassettes is partially related to the resistant phenotype of E.coli.

Class I integron shows a certain relationship with the antimicrobial resistance of E.coli.

Key words: dog; Escherichia coli; resistance; Kirby-Bauer disc diffusion method; integron-gene cassette

K B 455 i T 25 22 IV TR, e ARSItk
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51 B R M F B RN R IE RSN BEE A
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HARHE,

TR T 245 PEARN D 2 N R AN Bl ) fi e 1) = 52
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BTEDN 8K, GINLAIEA KM FEE T 2K,
[IRANIREE S 7. BRI, i PR i 24 18 4k 3=
LIRS T HHESY . Be 7 FEES R
PEAL i B A 77 U IR AR R G R LRIk,
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2 5EER AL RRIN 25 B2 P BT, 3 KBS T
Hh RIS T 24 VAR SR G 2R R B 2 0k 80 R A, XLk
R D] 5 2 5D 100 777 0 3 B80T 00 R X i DR v R T 245
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PR &7 A A 1 00 S A0 R T 25 32 8, PR TR
JYr ¥ 7 R 22 BT 2 Pk b BB 1 I e A S, A )
ik PAC FH 245 S RS R B e 7 T i 245 428 M D04 A 9

http://xuebao.scau.edu.cn

1 RS

L1 R

K W 35 45 B TR PR R B D 5 N Ak e DO )|
R SEIRE 2016 T AR XIS R by 1 AR
A7 B PR KW 35 4 T8 5% Ak (ATCC25922) 1T
r R 24 i M T

2xTaq PCR MasterMix. DL2000 DNA Marker.
K354 B DHSa. 20 5K 2H DNA $2 B0 &
T B RARAEY G A PR 2 7 pMD19-T #4804 5 5
Y TRE (KIE) AR A .

IR L3 19 Mt 25 25 Al fr, B0 T
BUN KA A AE PR A\ HLE OS5 S 5
5 P B PE AR (Amoxicillin, AML) A% % U bk
(Ambicillin, AMP), 55K 25848 7 & Zi = 70 il
20, 10 pg; VYR 2 PUIFE (Tetracycline, TET) Fl
Z IR & (Doxycycline, DOX), &5k 25848 & %
BN 30 pgs WEfEEESS: 5% % (Chloramphenicol,
CHL) F1# 4 )8 % (Florfenicol, FEC), &F3K 258548 &
25N 30 g TEfE R 5 9 (Sulfamethoxazole,
SXT), Bk AT & 28N 23.75/1.75 ng; @k
WEFF 2K §5 % & (Streptomycin, STR). JR KE &
(Gentamicin, GM). R % & (Kanamycin, Kan) T
# Z& (Neomycin, NEO) FIf Kk A (Amikacin,
AMK), B 5K 255048 v & 258 53 7 8 104 104 30,
30 130 pg: M : BV A (Ciprofloxacin,
CIP). V& 4V & (Norfloxacin, NOR) A4 1) &
(Ofloxacin, OFX), Zj8 4% 7 Bk 4% v & 25 & 70 7l
N 5210 F1 5 pgs Sk Sk MEMK (Cephazoline,
CFZ). k#IMEfl5 (Cefotaxime Sodium, CTX) F13k 4
it (Ceftriaxone, CRO), £ 5K 25548 & 252 777l
920,30 130 pg: B S A EIE K &
(Aztreonam, AZM), &ETK 25BN & 2554 30 pg.
12 F&

12,1 Z#0KE MRS [ i R AN 5256 = AR HE 1)
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2% (CLSI) #E3£ 1487 B IR T §02: (Kirby-Bauer, K-
B)!"HIE 3 B AR 19 Fh 1 2549 400 1R Bl LA, LA
KIa a5 # ATCC25922 24 i gh B oA xT IR, 35
CLSI br#EdEAT HIE .

1.2.2 DNA #9428 Klid% 4 B DNA K H 4

FPFIZH DNA $RBGAF G AT H2

1.23 ®456F-ABE&3NHAFI §I3 RS
T I A PR AR X (&) M sull-qgacEAT %
L 51 P50 1. 51 B R EAREDE
PR ] A o

*1 EeT-EEZSMFYY

Tab.1 Primers used for integron-gene cassettes application

BN/ DN 5149 FF3(5'—3") FEP) R /N bp

intl] HS463a!'! CTGGATTTCGATCACGGCACG 471
HS464!' ACATGCGTGTAAATCATCGTCG

qacEAI-sull qacEA1-sul1F"" ATCGCAATAGTTGGCGAAGT 800
qacEA1-sulIR!™ GCAAGGCGGAAACCCCGCC

B S AN X HS458" GTTTGATGTTATGGAGCAGCAACG IS
HS459! GCAAAAAGGCAGCAATTATGAGCC

intl2 intI2-FU'® CAAGCATCTCTAGGCGTA 1056
intI2-R!' AGTAGCATCAGTCCATCC

intl3 intI3-F!' CATCAAGCTGCTCGATCA 878
intI3-R! ACAACTCTTGCACCGTTC

124 1A TRFMALEST PCRAN LK Al DHSo EZS4EH, mab st &% R R R

PRAS BE ML K 24 DNA ABEARY 38 intll. intl2+
intl3 #E[K . PCR V4K % : 2xTag PCR MasterMix
12.5 uL, 2 uL #54% DNA, . #5149 (10 pmol-L™)
#% 1 uL, ddH,0 8.5 pL. fE¥H%1F: 94 C &M
3 min; 94 ‘C 30s, 57 °C 30's, 72 °C 1 min, 3£ 35 4
372 °C 5 min. 10 g- L' BB AEHEELI 4T PCR
FENIEAT BRI RIE

B 1 BYREGS - FHAE BRI VR 3213 AT sull-qacEAl
FERF P 1. PCR R ViAAK F: 2xTag PCR MasterMix
12.5 uL, 2 pL #5248 DNA, . #5149 (10 pmol-L™)
% 1 uL, ddH,0 8.5 pL. fE¥ 4 14: 94 C A%
4 min; 94 'C 60 s, 60.5 C 50's, 72 C 80's, 3£ 32 4
fE¥R; 72 °C 10 mino. 10 g-L™" (K55 AR A AL A FEL vk X
FENIEAT R B E o
125 S BHRTEST-ARAENT Y HE5T1T]
A5 X [f] PCR ™ #K ] 25 pL e B f& % : 2xTag PCR
MasterMix 12.5 uL, 2 uL &4 DNA, b FiE514)
(10 pmol-L™") % 1 uL, ddH,0 8.5 uL. {E¥ 5 1F:
94 °C TiAE 1% 5 min; 94 C 455, 55 'C 455,72 C
2 min, 3£ 36 MEI; 72 °C 5 min. 10 gL' FIE AR HE
B X B A 7] AR X ) PCR F= ¥ b 4T MKk Y] 25
3T

¥ PCR ¥ 38 A RIS T X B A iR
[ 44k 5, %% pMD19-T #4k 40 &= K is

FABR A F AT T 2501 T 458 5 GenBank
A R A BEAT EE X (BLAST), 0B kb 3 N &
(ORI
1.3 #HiENE

IR T AR B S RIS 3L, W B R A
AT I EALRBA M . SR SPSS b 7 £
B XF 30 ARy BARIA T 24 2 AT SR iE 22 b o

2 BRGTH

2.1 30 BRRIES BRI ABUNIGLEE R

GRS 45 B BN, 30 MK IR A T 19 Fh
2L AN R RE B R 25 P (3R 2) 0 X B 5L
0= STV NI EZ S B AR 7N N Ol TR 1y
90.00%- 83.33%- 66.67% 1 63.33%, i 25 PEAR & 1M
Xf S FR IR, Sk AT | BToK R 2 2 i e S U
B BURER KT 80%; HoAth 25 Wi 25 % 09 3.33%~
36.67%.0 BT FRKRIEI T, Tif 25 2w {IRAR O :
B E K (83.33%~90.00%)>VUFF K 2K (63.33%~
66.67%)>Hk I BE 25 (33.33%~36.67%)>ifi iz 35
(30.00%)>Z FEHHEF IS (3.33%~23.33%)> i i 255
(3.33%~6.67%)>k . BIF p— P BE ik 2K
(3.33%).
22 KBBRFENZEM AR AL

30 BRK W 15 4 B P 52 1 B A R E R
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Tab.2 Susceptility results of 30 Escherichia coli isolates against 19 antimicrobial agents

PR 3 st SR 2% BE T2/ %
i 24 % LIPS %S BETHWAMER BE TR
BERR ] B2 7 ok 90.00 3.33 6.67 100.00 72.73%
ZRFIM 83.33 16.67 0 84.21 81.82
UL SN PUFR & 66.67 3.33 30.00 57.89 81.82
ZVHR 63.33 20.00 30.00 52.63 81.82%
IHAEES AER 36.67 3.33 60.00 15.79 72.73%*
[ e 33.33 3.33 63.33 21.05 54.55
e S =Wk 30.00 0 70.00 10.53 63.64%*
EEELEES LSS 23.33 13.33 63.33 10.53 45.45%
RRFH= 13.33 0 86.67 5.26 27.27
*RER 6.67 20.00 73.33 0 18.18*
ER 3.33 16.67 80.00 0 0
FKR A 333 0 96.67 0 9.09
REE TR WHE 6.67 3.33 90.00 0 18.18%
W A 6.67 333 90.00 0 18.18*
AR E 3.33 3.33 93.33 0 9.09
BR{ZEN Sk 3.33 0 96.67 0 9.09
Sk 3.33 0 96.67 0 0
KA b AR 333 333 93.33 0 9.09
B ATEZE & hEE 3.33 0 96.67 0 9.09

DEA306 0 B AR, BoTF M ARA AR RS A A 11 Fo 1948; 2)* Fox 5 AR T AT 4 W Fa Mk b5 201 3 4 Pl kAR 0

it 25 LR 0.05 F7 0.01 KF £ F 227 i)

3 bk, A7 10%; it 52 2 ML AE R IR R A 6 Bk, b
20%; M 5% 3 Fp Jk 3 FPLL_EPUAE R E KA 21 %,
5 70%. FI3R 3 AR, KGR R 19 Fht s 254
o= 18 M 253, B 2 BT 25k b A A A2
AML/DOX/AMP/TET.AML/AMP.
AML/DOX/CHL/FFC/AMP/TET 1 AML.
23 30#HRRBEXBEFETESTFH PCR i 1E

“#R

30 kR KR AW P 3T inel (1 S
1) FHYETE 11 8%, WG 5207005 2. 8. 9. 11, 14,
18.21.27.31. 34 F1 40, £ HFE K 37%, £ 1
intl2 Al intl3 o 57 KGR A B inel] LR 14 45
T 1o 11 8k T BV S 7 BH M B AR S HEAT sull-
qacEAL FEFR Y1, 2558 (KB 2) &R, 11 BREE T
BEE R 28455 sull A1 gacEAT FEB], K6 20N 100%.
24 1 HyEHF | BHEELEF-EFSA PCRY

R

11 Ak inel1 BHE R AREAT 1 B84 FRT AR X )
P4E, IO PR R PR A A R AR A i 2 5
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& HAE%RS N 21 40 1 2 BRE S A 255
%5, H PCR 72417 1 879 bp(I& 3). 43 Xt 2 #R B bk
(AR 24 3 (R 3k 4T s %, PCR %5 Je it AT 7, 5
GenBank HHH M7 41 3E4T EE X 20 #, 45 REOR, I
X PCR M4 w] 22 X 15 B W KRB N dfrd 12+
orfF+aadA2 [/ FHAFTAWE (ZEMRIE 5
B+ EE AR R KUER (REE T IR
FER)], for 2N 18.18%.
25 BEF-EESS EHRMZAMEREX ST

11 Pk T BURES T FEPE 2 B pR R, 6 PRI RN
Z HEM 2] (=3 MPLH ), 2 BN 23R 54.55%;
19 Bk T S TR KGR A R, A 14 PRisR
WA ZEHINY), ZHINZ %N 73.68%. SPSS Fiil
AT ¢ KIS R BR, 2 KR A 1 0] B 2L
Uk, Z IR BE R, FIMER ERDE HA
Vb B (TR 25 5 O BB T PR TR R 3 T
P X & 78 L SUE R I 25 N8 E F
PR PR 2 3 v T B 1 R PR

M 3 IRIFERIGIRA W AR 58 E -
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Tab.3 Resistance spectrum of Escherichia coli resistant strains

KI5 75 1 ‘ RIER 575 1 ‘
B i 251" o [ESY
Y5 WG T
4. 5. 10. 29. 32. 33 AML/DOX/AMP/TET 8 DOX/TET/SXT
1. 9. 13. 25, 37 AML/AMP 23 AML/DOX/AMP/SXT
2. 11, 36 AML/DOX/CHL/FFC/AMP/TET 28 DOX/TET
6. 7 AML 14 GM
3 AML/DOX/STR/AMP/TET/SXT 34 AML/DOX/CHL/STR/
AMP/TET/SXT
18 AML/DOX/CHL/STR/AMP/TET/SXT 38 AML/CHL/FFC/AMP/TET
21 AML/AMP/TET/DOX/CHL/FFC/SXT/STR/ 39 AML/CHL/FFC/STR/AMP/TET
GM/KAN/CIP/NOR/AMK/CRO/CEZ/CTX/
AZM/OFX
27 AML/DOX/CHL/FFC/AMP/STR/TET/SXT 41 AML/GM/NEO/FFC/AMP
40 AML/AMP/TET/DOX/CHL/FFC/SXT/STR/ 31 AML/CHL/FFC/AMP/TET/SXT
GM/KAN/CIP/NOR

DAML: [ 3 @ #k; AMP: £F @ 4k; TET: W24 ; DOX: % @34 ; CHL: % % ;FFC: #K B4 ; SXT: £ 7% #7i% %] ; STR: 4
% ;GM: A KB KAN: FARE % CIP: 37/ 2 ;NOR: # .V 2 ; AMK: 7 % F 2 ; CRO: s~ Fa ki ; CEZ: Sk Farkk;
CTX: k7asE /7 ; AZM: &t dy; OFX: AV 2

M1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

2000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp

471 bp

M: DL2000 DNA Marker; 1: BHPEXT R 2: BPEXHE 4. 12,19, 22 Fi1 28 SRR inel] BAVERK: 3+ 546+ 7289 105 11 134 14, 15, 164 17, 18,20, 21. 23+
24,25.26 F 27 KoniB 5y intl1 PIVERR

E1 [ %EAF PCR =YIRIEKE
Fig. 1 Agarose gel electrophoresis results for PCR products of Intl1

M1 2 3 45 6 7 8 9101112 M 1 2 3 4 5 6 7 8 9 10 11 12

2 000 bp

2 000 bp
1000 bp
1 000 bp 750 bp
750 bp 800 bp 500 bp

500 bp

250 bp
100 bp

250 bp
100 bp

M: DL2000 DNA Marker; 1: B TEXS & 8, 12: ZER & BHHERE; 20 3. 4. 54

M: DL2000 DNA Marker; 1: B Xf H; 2~12: sull-qacEAT B 6779+ 10, 11: FE [N B[ bk
2 sull-gqacEAI E[E PCR PRI K E 3 ERFE& PCR =4k E
Fig.2 Agarose gel electrophoresis results for PCR Fig.3 Agarose gel electrophoresis results for PCR
products of sull-qacEAI gene products of gene cassettes
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FER B R H 0] LIS H - 30 PR A B Pk A 48y 25 [
EWEERIY A ZEMW AW, 58 21 15 bR
18 FhZ5W): 45 40 HITERRI 12 F254); PCR 4~
Mzt RS v 21 F1 40 1Y B bk 10 25 IR & 5 71
TN dfrd12+orfF+aadA2, HiEw 1 BEEE T
RGN SN 4S5 Bk 2R R G
B FH G, BB FRAS O 2 R & 3 I 25 R 30
ok, i HoG A 2t R I B s AR, FELE RS
PR — L6 24 W) 3R 30 HE T 245 42, A G AH 5 0 T 24 26 [
SR Y

3 Wig5%ER

30 BRRUE A 5 A 1A 1 25 ORI 45 R R, 73
BEARXT 19 M40 ER 2512 I HH AN (R AR B2 A TR 24 44
XN PR B B P AR DUIA AN 2 PE AR R I

R R R B P 24 P, T 2424531 90.00%- 83.33%.

66.67% 11 63.33%, T~ HoAt R I 25 5117, ok B oK
RE kA libs S5 A 25 W 25 R AR T el 3L
bG8 JEOT 1200, DL gk R B, T Hh X R IR
K A5 A5 i i 25V 5 HoAth X A2 7E — e I E 57 X
AT B85 B R R UEAS [F] LA K % b X (1) F 265 >3 10 FH 24
T AN R EAREA K. Bk, &M X B ZAR
T ZN P 1 LA K 2 BOR I 55, 456 % B 2.
X Z VLA 27 2 b s i A = 1)
WFH

it 22 EE T 245 TR IR AT I B R R R A S
EA] 6 A 5 PR 24 266 O] 7 () o BAS [0 0 i 1 1)
AP AR ARG 30 kR I K 12 W AT
3 AT IR R B, 37% M R A 1 s
AT, REHE TR ST, KT EEATH
64.10% 134 H 2221 76.00%, 2% W e #R X 38R IR
KA wEd | MBS 7T Z0AT. A XREN,
[ BYBEE 15 6 i SR R 35 A B 2RI R e
SR A NIRRT T A . ARG IR A5 R AR
K, ERFERGEAES T HEE B RESHF
TE, K35 A W AE A [R 30 40 (8] i 245 525 R R 7K S A
FEFIAZ S 17 RT R, LN X ) P K W 1 A B
AT 11 bk T B85 7 BH 1 B ik 35 #5717
it i i 245 3 R (sl 1) R 25 i 6 A0 & W T 2 2 1]
(qacEAD, ¥ i 100%, W 11 ¥k 1 BELHT
FHVE R PRI U T RS T

XF 11 B el BH A B AR R AT i 24 25 DR G Aar
Horb o MR AR IHE R & MU —BL R 1 5 R AT
REAZ, #0077 7 B bR AR R ml AR X485 A B R A 1
HEid 2, FBOK, @il T iREH rTag BEHY 155G
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W s ARG BI04 7 B AR R R i R S o R S
TR TR 2 PR RIS IR & A & 07 3
A dfrAl2+orfF+aadA2, £ E AT H AR WE T 2
(dfirA12) FNZFENET RN (aadA2), X 5HREHA
NI T MBS TR EE S K2 aadA.
dfrA R G — 5 1% AN 24 2 KK I UE T AR
56 1) 4 B AR T 25V 5 s R R A — E A
KMo b, AR B R G A 5 B 24 1 5 4
PRI 252 284 A H 53 A0 G, B4 B RR AN O 5
BN FRIZ B AN 251, B H AR 25 Hm
FEFEAEPUME s 2, 588 B R 0S50 20 24 e I S T
21, H IR IE A T 25 A S R R B A i LR
BRI AT R A« AR B0 AN N 70 B9 ik 1 3 1 — ik IR b
AT T R, i 24 3 A 22 P 2 ML 25 A R L)
IR, WL Ab 255 R 2 5, 40 b 40 i ) i
PE R AR O DL R A HE SR I AZAE 3 B2 A HERL
LG o AR YCIREE 1) 2 B AR 5 I A oA T # B st
e/ 2 ShUE R NN 2R, BB,

Zx R, A YRR P IS R K W 35 A i ) 22
PR 2590 I AN R KT B 250, X &R R
2yt 2tk . 1 BEES T O IR AR AR T RIER
WA wE T, B S KR AR 2R VIHEG . B
IRIBEG TR A T BRI IR A 1 7= A it 241
(M — JiR ], (L5 22 SR 24 B R ) 7 AR S R
PIMER . & Ja MR e, SN s@ 2 W0k K W 3% 45
HEG TR R A B ARTI, AI PR A K i 3% A
1) Z B fiif 245 TR AR PR TR SRR A% B B2 LA 4
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