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Abstract: [Objective] To investigate antimicrobial resistance and resistance genes of Escherichia coli from
pet animals in Guangzhou. [Method] From July 2016 to July 2017, 319 samples were collected from cats and
dogs at four animal hospitals in Guangzhou, including 127 samples from healthy animals and 192 samples from
diseased animals. E. coli strains were isolated using the selective media, and were identified by MALDI-TOF

mass spectrometry. The susceptibilities of E. coli isolates to 11 antimicrobial agents were determined by the agar
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dilution method. The presence of resistance genes was determined by PCR and sequencing. [Result] A total of
203 E. coli strains were isolated from 319 samples, including 109 E. coli isolates from diseased animals and 94
E. coli isolates from healthy animals. Among the 203 strains, 179 strains were resistant to at least one
antimicrobial agent. The isolates showed the highest resistance rate against ampicillin (76.85%). The resistance
rates against cefotaxime, tetracycline, doxycycline and sulfamethoxazole-trimethoprim were above 50%. The
isolates were the most susceptible to amikacin with the resistance rate of only 10.84%. The isolates from
diseased animals showed higher resistance rates against all antimicrobial agents compared with those from
healthy animals. The resistance rates against all antimicrobial agents except amikacin, florfenicol and fosfomycin
were significantly higher in the isolates from diseased animals compared with healthy animals (P<0.01). The
detection results of resistance genes showed that floR had the highest detection rate (34.97%), the detection rates
of blacrxm-oG, Dlactx-m.1G, f0SA3, rmtB and blacyy., genes were 22.66%, 20.19%, 17.73%,10.34% and 1.48%
respectively. The genes blacrx.m.og and blacrxm.osg were not detected. [ Conclusion] The antimicrobial

resistance of E. coli isolates from pet animals in Guangzhou has become a serious problem, and some isolates

carry several important resistance genes. Antimicrobial resistance in pet animals requires strict monitoring.
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1 uL. B RIE5I4%% 0.5 uL. 10xrTag Buffer 2.5 pL.
dNTP Mixture 2 uL. r7aq 0.125 pL. K B W 7&K
18.375 uL, X H I JE R AT 438, (5 I 5 & P A

x1 RN AERSIHFT

Table 1 Sequences of primers used to screen resistance genes

A FIYPH(5'—3") J B/ Mbp EEBEN
Gene Primer sequence Segment size Reference

F:CTTCCAGAATAAGGAATCCC

blacrx.m-16 949 [7]
R:CGTCTAAGGCGATAAACAAA
F:ATGATGACTCAGAGCATTCG

blactxmac 857 [8]
R:TCAGAAACCGTGGGTTACGA
F:-TGACCGTATTGGGAGTTTG

blacrx-m96 902 [7]
R:ATGATGACTCAGAGCATTCG
F:AATGTTCAGGGGATTAGGA

blacrxmase 876 [7]
R:ATCACTCCACATGGTGAGTA
F:TGGCCGTTGCCGTTATCTAC

blacyy o 870 [9]
R:CCCGTTTTATGCACCCATGA
F:GCGTCAAGCCTGGCATTT

JfosA3 282 [10]
R:GCCGTCAGGGTCGAGAAA
F:CTGAGGGTGTCGTCATCTAC

floR 673 [9]
R:GTCCCGACAATGCTGACTAT
F:ATATCAACGATGCCCTCAC

rmtB 725 [11]

R:AAGTTCTGTTCCGATGGTC
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70.91%)~ 12 #k (43 5% K 48.00%). 8 Pk (77 B %Ny
34.78%)~ 3 Bk (4 B K 50.00%) Fl 2 & (5 B R

33.33%). H A @ RESWIFE i A B 94 Bk,
RN 74.02%; BIREIY) 109 Bk, 73 B FN 56.77%.
2.2 AYBIRRMER S

K 35 A B R 25 Fhbe 1 24 A i 245 2R an 3k 2 B
71Ny Fe O SR AR B 24 26 B v, ik B 76.85%:; H
YA SRS DUBR 2R, 2 V6 2 20 R fc et —
SECRIE, T 25 R T 50%:; i 24 Z B A% 0 A B >k
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Table 2 Antimicrobial resistance rates of 203 Escherichia coli isolates %,

2 i FESH IR (n=94) IR ENPIIE " (n=109) A H B (n=203)

Drug Strains from healthy animals Strains from sick animals Total strains
ARG HR AMP 65.96 86.24%* 76.85
LTEmEl; CTX 42.55 67.89%* 56.16
SLFfbnE CAZ 12.77 31.19%* 22.66
IRK# % GEN 28.72 46.79%* 38.42
B>k 2 AMI 7.45 13.76 10.84
PY¥R 2 TET 48.94 82.57%* 67.00
Z i % DOX 36.17 66.06%* 5222
WKJE% FFC 35.11 44.95 40.39
WY E CIP 29.79 59.63%* 4581
W43 FOS 32.98 34.86 33.99
fik % FWE I — T 40N BE SMZ-TMP 38.30 74.31%* 57.64

1) 7 Fo B G MR KW A B0 35 1 2 AR (P<0.01, o )

1) “**” indicates significant difference from drug resistance rate of Escherichia coli of healthy animals (P < 0.01, chi-square test)
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(n=10)~ blacrx a.e4(n=7) F blacrxai3(=1)s blacrxoc
BHE blacrxva(m=19)s blacrxa7(n=19) M blacrx e
(n=8); fit FREN NI K IR A5 B o blacrxm.ss AU
17, B RN 9.57%, BIRSIVIIR B T blacrxw.ss
A blacrxor BONTRAT, K H RN 12.84%; KA
ME] blactx mag M blactx.m.osge fIORs fosA3.
rmtB M blacyyy., 73 Ak 71 Bk 36 FR. 21 BRAN
3 Bk 78 BT blacrx HHEH, H 55 P (70.51%)
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Table 3 Multi-drug resistance of Escherichia coli
T YR (n=94) B BIIE (n=109) FT A B M (n=203)
Number of Strains from healthy animals Strains from sick animals Total strains
drug resistance FREK . rnﬁ‘éﬁ?;/% {754 ‘ ﬂﬂ‘z’ﬁ%/% 7S | Wﬁz/%
Number of strains Drug resisitance rate  Number of strains Drug resisitance rate  Number of strains Drug resisitance rate
0 19 20.21 5 4.59 24 11.82
1 12 12.77 1 0.92 13 6.40
2 11 11.70 5 4.59 16 7.88
3 8 8.51 17 15.60 25 12.32
4 10 10.64 5 4.59 15 7.39
5 5 5.32 7 6.42 12 591
6 5 5.32 20 18.35 25 12.32
7 7 7.45 9 8.26 16 7.88
8 4 4.26 19 17.43 23 11.33
9 9 9.57 10 9.17 19 9.36
10 3 3.19 7 6.42 10 4.93
11 1 1.06 4 3.67 5 2.46
4 203 KR HEMAEE QLR
Table 4 Detection rates of resistance genes from 203 Escherichia coli isolates
fit HEZN P (n=94) BIRNPIIR (n=109) JIT A Bk (n=203)
TR 24 25k Strains from healthy animals Strains from sick animals Total strains
Resistance gene PRIFESL oL H /% PRIFESL o H /% PRIFESL o H /%
Number of strains  Detection rate ~ Number of strains Detection rate  Number of strains  Detection rate
blactx i 11 11.70 30 27.52 41 20.19
blacrxm.o6 14 14.89 32 29.36 46 22.66
blactxmac 0 0 0 0 0 0
blacrx masa 0 0 0 0 0 0
floR 26 27.66 45 41.28 71 34.97
fosA3 14 14.89 22 20.28 36 17.73
rmtB 6 6.38 15 13.76 21 10.34
blacyy 2 2.13 1 0.92 3 1.48
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