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Drug resistance analysis and ESBLs genotype detection of
Escherichia coli derived from pet dogs and cats feces in Urumqi

TONG Panpan, YANG Yinping., XIE Jinxin, ZHANG Mengmeng. ZHANG Ling,

TANG Xuelin, ZHANG Yi, LU Xing, SU Zhanqgiang”
(College of Veterinary Medicine, Xinjiang Agricultural University, Urumgi 830052, China)

Abstract In order to identify the antibiotic resistance of Escherichia coli and ESBLs genes from pets, a total of 120
stains were isolated from 181 rectal swabs from dogs and cats in Urumgi. The drug sensitivity of the isolates was
investigated by Kirby-Bauer (K-B) method. Three different extended-spectrum g-lactamases (ESBLs) of CTX-M(CTX-
M-1G, CTX-M-2G and CTX-M-9G), TEM and SHV genes were detected by PCR. The results showed that: The drug
resistance rate of the 120 strains of E. coli to tetracycline, ampicillin, compound minocycline and piperacillin was
35.8% —60.8% , that to cefotaxime, streptomycin, gentamicin, chloramphenicol, ciprofloxacin, and polymyxin was
10.0% — 29. 2%, and that to imipenem, levofloxacin, amikacin, ceftazidime, aztreonam, ampicillin-sulbactam,
amoxicillin, cefepime, and meropenem was 0.8% — 10.0%. A total of 58 strains (48.3%) of E. coli showed
multidrug resistance (MDR). The strains from dogs were mainly resistant to 3 kinds of antibiotics (16.9% ., 12/71),
while the strains from cats were mainly resistant to 4 kinds of antibiotics (18.4%, 9/49). Among them, 35 ESBLs
positive strains were detected. The detection rates of ESBLs gene CTX-M-1G, CTX-M-9G and TEM were 40.0% (14/35),
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28.6% (10/35) and 34.3% (12/35), respectively. CTX-M-2G and SHV were not detected. In conclusion, MDR

E. coli strains were isolated from healthy and sick pets and the CTX-M and TEM genes were most popular ESBLs

genotypes.
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Table 1 Sequences of primers used to screen resistance gens
1Y /bp B AR BE/C
S S FH (5737 GE [/ 2 1)) N 2
Product Annealing
Gene Primer sequence (5’-37) (Forward/reverse) ) Reference
size temperature
CTX-M ATGTGCAGYACCAGTAARGT/TGGGTRAARTARGTSACCAGA 593 50 [16]
CTX-M-1G  GTTACAATGTGTGAGAAGCAG/CCGTTTCCGCTATTACAAAC 1018 50 [16]
CTX-M-2G ATGATGACTCAGAGCATTCG/TGGGTTACGATTTTCGCCGC 865 55 [17]
CTX-M-9G ATGGTGACAAAGAGAGTGCA/CCCTTCGGCGATGATTCTC 870 60 [18]
TEM ATGAGTATTCAACATTTCCGT/TTACCAA 861 48 [19]
SHV TGCTTAATCAGTGACCGGGTTATTCTTATTTGTCGCT/TAGCG 1 081 48 [19]
TTGCCAGTGCTCG
1.7 HESH e B aifh (B 1(b)), & K i ¢ 7 P PCR % &

% H IBM SPSS Statistics 21. 0 #4754 .
PR 2R B ok R 5 K 3 5 Fisher K 46 35, P<<
0.05 2= 5 3,

2 HRESH
2.1 BYMBRGHENIBELEEER
R AR T it 389 R A0 £k 4 b 2 R BILFA

BEL KM AT TE R AL 6 BB e P, 3 % O6
(B 1 Ca) ) » PRIBCRABR] v A6 Bk B 5 R T8 € 07 2 (0 15 97

(F 2, B 181 iy K A AT 4K 7 o 3L 3k 15 120 Bk
(66. 3%0) KIAAT B - AL 46 KRR 71 Bk AR 49
2.2 EBYMEBEXBTENEDH BN

M1 2 AT 1, 120 B K A VR K AT B X 19 F
2y R B T 25 XU PR &R AR LR T
v B RTOR B 75 bR 1) it 245 36 4 35. 896 ~60. 804 5 X
el R KRER EAHERE ANPEME
KR 6 Fh2§ Y 25 38 78 10, 096 ~29. 2% ; X
Y 5 o A R B B R R L S A A L

(a) ZHEFH L RTEIES
(a) Colony morphology on MAC. agar plate

(b) BB EE IR WA A TR L RTRIES
(b) Colony morphology on CHROMagar™ orientation

B1 BYMEXBTESBEREEES

Fig. 1 Colony morphology of E. coli isolates from pets
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250

200 bp
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M, DNA #5ic DL 2 0005 N, B¢ 1, B X E. coli
25 9225 2~4, RIHHTF B4 B bk
M, DNA Marker DL 2 000; N, negative control; 1, E. coli
25 922 as positive control; 2—4, E. coli isolates
B2 ZHIEXBHTESSEK 16S rDNA PCR i 15
Fig. 2 Amplification of 16S rDNA of E. coli

isolates from pets by PCR

SN VG MR- I 3H BT 5L PG bk Sk A nik i R 38 B e
B TR 25 A6 0. 8% ~ 10. 0% 5 3% 26 3 B bk % WK 437 75
ARt B4 1 5 4 fURE . 2 XUAR B DR 86 ) L 35
B (29. 200) K #F B ol 7= ESBLs B bk, X 2K
FRER G 5B R R KR ER AN B RSS2
T 245 2% o B K e T AR R K T A 9 A AU T At R A
2R (P<0.05), 5 B A L, fat B R K
J AT DA K BT DK R R 1 TS 24 2R B
2.3 BYMBEXBEHESEMHAME

20 Fpde Az 25 A0 95 DU I8 28 28 L a1 SR 0 T S L B
HB MR R M 2 R 2RI 7
. ZHEMZ R E LR R X =3 Fh14: it
2500, IR K B AT B £ T 2 R AL AR RN
48.3%(58/120) . WM& 3 FT 7 » R VR FAG U 43 B bk
M2 m 2R, H2ZE R AR EE (P>0.05),

R2 EVMEXBHEMNTEAYRERYE

Table 2 Antimicrobial sensitivity of E. coli strains isolated from pets

KM FF B8 43 5 b B S 24 2/ 06 (43 B bk i)

Resistance rate of E. coli isolates (No. of isolates)

HLHEZ5 W)

Antibiotics S fat e R S DN i A 8ol
(n=120) (n=26) (n=145) (n=12) (n=37)

Total Healthy dog Sick dog Healthy cat Sick cat
3% E TET 60.8(73) 57.7(15) a 68.9(31) a 58.3(7) a 54.1(20) a
SRV AMP 51.7(62) 50.0(13) a 57.8(26) a 33.3(4) a 51.4(19) a
EIFHEW SXT 43.3(52) 46.2(12) a 46.7(21) a 33.3(4) a 40.5(15) a
R 47 75 4k PIP 35.8(43) 38.5(10) a 37.8(17) a 33.3(4) a 32.4(12) a
S fmEfE CTX 29. 2(35) 23.1(6) a 37.8(17) a 25.0(3) a 24.3(9) a
HEE S 27.5(33) 26.9(7) ab 40.0(18) b 16.7(2) ab 16.2(6) a
KK E GEN 25.8(31) 26.9(7) ab 35.6(16) b 16.7(2) ab 16.2(6) a
HA% % CHL 22.5027) 26.9(7) a 22.2(10) a 8.3(1) a 24.3(9) a
R A CIP 14.217) 11.5(3) ab 26.7(12) b 8.3(1) ab 2.7(1) a
ZHiE % PB 10.0(12) 11.5(3) a 11.1(5) a 16.7(2) a 5.4(2) a
et IMP 9.2(1D 3.9(1) a 6.7(3) a 16.7(2) a 13.5(5) a
AR B LVX 9.2(1D) 3.9(1) ab 17.8(8) b 8.3(1) ab 2.7(1) a
Fif kR B2 AMI 7.5(9) 0a 11.1(5) ab 25.0(3) b 2.7(1) a
S IE CAZ 6.7(8) 3.9(1) a 8.9(4) a 8.3(1) a 5.4(2) a
KiMiEs ATM 5.006) 3.9(1) a 6.7(3) a 8.3(1) a 2.7(1) a
ARSI AMC 1.7(2) 0a 2.2(1) a 0 a 2.7(1) a
B S P A/ SE P4 iR SAM 1.7(2) 0a 2.2(1) a 0a 2.7(1) a

X2 m MER 0.8(1) 0a 0a 8.3(1) a 0a
Sk fis FEP 0.8(1) 0 a 0a 0 a 2.7(1) a
WR 7 PG bRl e B 30 TZP 0 0a 0a 0a 0a

T R R — A7 B R R B 3R 22 57 . 35 (P<C0. 05)

Note: Different letters on the same line indicate significant difference (P<C0.05).
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Resistance pattern of E.coli isolated from pets

(a) TEMPIR R P 2 B IR 25 AR AT o 7 0 B

(a) Percentage of multidrug resistant strains of

TR

OR 6R

E.coli isolated from pets

T 43 H %

== (iR Healthy dog = {iEE)li Healthy cat
25 oo R Sick dog  cmm Y Sick cal

3k

Percenlage

"R
{elt SR HI T IR K AT 7 22 ER T 2445550

Multidrug resistance pattern of E.coli isolates from healthy and sick pets

(b) et HEAN S I TE P IR T 14 22 B 24 TR O o5 7 20 L
(b) Percentage of multidrug resistant strains of

E.coli isolated from healthy and sick pets

OR.1R.2R.3R.4R.5R.6R 1 7R:0.1.2.3.4.5.6 F1 7 2545 kg A [R50 50 25 9 [R1 B 1t 24 5 « R B 25 5, P<<0. 05,
OR.IR.2R.3R.4R.5R.6R Hil 7R refer the resistance of E. coli strain to 0,1,2,3,4,5,6, and 7 of different structure

antibacterial drugs; * :Significant difference, P<C0. 05.

B3 ABHEIERSEMOEKRFSESLT

Fig. 3

RGBS bk T EXE 3 2Pl R AT 25 (16, 9%,
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TR (P<C0.05), 58 ¥k H it 245 B xf 3~14
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GRS 14 FhLAE R 25, SR AR L, R Y
KN FT A B T 25 935 R 0 = o A £l B R AR R 8
Gy ESBIXE 7 BT A Z 24 00 BB A IR O3 B Bk
ANAFAE KR Y AR

2.4 FEYiE K E ESBLs it 25 & E #&

XJ 35 k7™ ESBLs 43 B bR #EAT B- P Mok i il ik 1A
CTX-M.TEM #1 SHV #; I, tn &l 4 Frox. 22 £k
(62.9%0) &/ —Fh BN BE B i 5L, CTX-M
(593 bp) Al TEM 3 5 (1 #5715 %43 51l Ay 54. 3% (19/35)
1 34.3% (12/35), Horp CTX-M-1G (1 018 bp) #
CTX-M-9G (870 bp) 3 [H #E#H7 2 4 5| 25 40. 0%
(14/35)F1 28. 6% (10/35) , 5 #k [a] W4 I 2] CTX-
M-1G 1 CTX-M-9G 3£ N, 9 #k [6 i #EH# CTX-M
A TEM JEH (R 3) KK s CTX-M-2G fil SHV
FEH

3 Wik54£R
3.1 FEHRX &R 25 1E R

PEAR Sh P 25 B A A R A T 32 B [ AR i)

Percentage of multidrug resistant strains of E. coli isolates

P OREN AR R N R W) Th oy B Ok £
1) 22 T T 245 KM FF BT 3 48 T 485 7 1) T 245 5 DX n A
NEHBh Y Z R HEAT AP AL R o AR R Ak e
FOR MK IH AR 808 BB RRRE R B R
i 5 N b o] T BN SR AR R R T
T H NIEBI R R A S LA 55 78 9 R
KA B T 24 1) R, AE R R B A 2 A M X R R T
Bt e 4 U5 K g K T B4 TR 24 P AT 9 . 0 4 T AR R
IR A R W RIE T R )
AR TR 24 A T S X 6 T e A S BT 5T 4R
FRGF 55/ R I o A BIE 5 06 1 6 K 5 11 8 40 R K
PR AT T 25 M O A R

AT T R 0 1R KR T TR 43 B Ak et L i
Z B A A0 DU B 38 0 VE MR I TR 24 A Ok R
55 A N b DX R 0 4 R K AT
(R TR 25 SRAR AL 4 7E 50 %6 DA 10T sk s ) vk o
I PR WL AE 38 T 52 07 14 B R 7 K Sk
Jlg R R R KERFWAERNFREERZ . R
— BRI BL A R b, gk R R (27, 520 Ak R A2
(7.5 %) [T 25 e A7 7E — 8 22 5. X Fh 4% 00 vl 78
5l R W 8= A= oA 3 25 2D R 250 5 G

A5 K BT ) U5 M K A X DU B 2R RS
A Sk AL fi R IR TN VD B I TR 24 5% 43 0 60. 806,
51.7%.29. 2% A1 14. 2%, % F E A H il b
DL AR A o ) s B FH 2519 0 & B BB S
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(a) CTX-M (b) CTX-M-1G

bp M N 1 2 3 bp M N 1 2 3
2 000 2 000
1 000 1 000

750 750 1 018 bp

500 593 bp 500

250 250

100 100

(c) CTX-M-9G (d) TEM

bp M N 1 2 3 bp M N 1 2 3

2 000
2000 § 1 000
861 bp

1000 750

750 870 bp 500

500

250 250

100 100

M, DNA #ric DL 2 0005 N, BIMEXS G 1, PHPEXS B G 2 #0 3, KM FF B 40 8 bk
M, DNA Marker DL 2 000; N, negative control;1, positive control; 2 and 3, E. coli isolates
B 4 XBFTES B B-F G EEE
Fig. 4 Amplification of p-lactamase genes of E. coli isolates by PCR
F 3 35 ¥k ESBL B# K - Bt Bz B & B 4 B
Table 3 Genotyping of p-lactamase gene of the 35 ESBL-producing isolates
P P B B bR R (B B bR E L/ Y0
FE b 8 Gn)

No. of isolates with ESBLs (Percentage of total isolates)
Sample source

CTX-M CTX-M-1G CTX-M-9G CTX-M-1G+CTX-M-9G TEM CTX-M+ TEM
fEE R (n=6) 3(50.0) 2(33.3) 2(33.3) 1(16.7) 1(16.7) 1(16.7)
Healthy dog
BR R (=17 10(58. 8) 8(47. 1) 5(29.4) 3(17.6) 7(41.2) 6(35.3)
Sick dog
R (n=3) 2(66.7) 1(33.3) 1(33.3) 0 0 0
Healthy cat
BRI (n=9) 4044, 4 3(33.3) 2(22.2) 1(11. D) 4044, 0 2(22.2)
Sick cat
B (n=35) 19(54. 3) 14(40.0) 10(28. 6) 5(14. 3) 12(34. 3) 9(25.7)

Total
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i 245 0 ELAE 15 &0 8 A 28 ARG i ALK b o3
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