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Abstract: In order to understand the drug resistance of fecal Escherichia coli from Xiangxi cattle, anal swab samples of
cattle were collected from six Xiangxi cattle farms of different scales in Huayuan County and Fenghuang County, the

main production areas of Xiangxi cattle, and Escherichia coli was isolated and identified by maconkey medium and
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Escherichia coli specific primers; the sensitivity test of 18 kinds of common antibiotics in 5 categories was carried out on
the isolated Escherichia coli by K-B method; 22 drug resistance genes of 7 classes of 16 strains of multidrug resistant
Escherichia coli were detected by ultra-high throughput fluorescence quantitative PCR; multifocus sequence
typing(MLST) of 16 isolates was carried out by 8 housekeeping genes of Escherichia coli, and ST cluster analysis and
evolutionary tree analysis were carried out by goeBURST program and MEGA 7.0. The results showed that 170 strains of
Escherichia coli were isolated and identified from 206 cattle anal swab samples; Escherichia coli isolated from cattle
farms had high resistance to tetracycline, doxycycline, ampicillin, compound sulfamethoxazole and trimethoprim. The
resistance rates of these five antibiotics in cattle farms with the highest resistance were 29.63%, 16.67%, 22.22%, 16.67%
and 33.33%, respectively. There were 16 multi drug resistant bacteria and 8 drug resistance patterns. Six classes and eight
kinds of drug resistance genes were detected, including acra-01(100.00%), fox5(81.25%), sul1(68.75%), sul2(75.00%),
folA(100.00%), tetr-02(81.25%)), inti-1(clinic)(68.75%) and tnpa-01(50.00%). A total of 11 ST types were obtained, and 9
new ST types were obtained. The 16 isolates were divided into 2 clonal groups and 7 haplotypes. All isolates were
clustered into 2 groups, 2 branches and 7 branches, respectively. It could be concluded that the drug resistance of fecal
Escherichia coli from cattle in Western Hunan was low. Multi drug resistant bacteria mainly appeared in large-scale farms

and had a certain complexity. The monitoring of drug resistance of fecal Escherichia coli from large-scale cattle farms

2022 £ 2 H

should be strengthened.

Keywords: Xiangxi cattle; fecal source; Escherichia coli; drug resistance; drug resistance gene; MLST typing
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Table 1 Types of drug resistance genes and drug resistance

mechanism
FF5 LR (e TSRS M 24415
1 (G)MIEEAZE acrA-01, adeA, cmeA HNHEZE
2 EIHHTZE  Aph, aacC, aadE, spcN-01  HiAEEKTE
3 B-MEEHE  mecA, pbp B UEPS T
cfiA, fox5 BiAR KN
4 TR sull, sul2 YA AP
folA, dfrAl PUERET
5 PUMEZE tetA-01, tetR-02 HMHERR
tet0-01 AR PRI
6 BAHT cintl-1(classl), intl-1(clinic)  H&& il
7 Hib tnpA-01, Tp614 e A il
1.6 HWEZMSNFTE
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used.html) $2 (1) K i S A 6 2 037 a5 51 40
(MLST)5 19 K 2614, 31 8 IMEZHE M dinB L icdB
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Fig.1 Detection results of specific primers for Escherichia coli
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Fig.2 Drug resistance rate of Escherichia coli from feces of calves and adult cattle in large cattle farm
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Table 2 The drug resistance spectrum in 16 multidrug resistant Escherichia coli strains

JF5 RS i 24 [BESTRES
1 NKISA JUFREZ(TCY) + p- NI (SAM) + Z LM TFZ5(STR) + filliJlie24(SMZ-TMP #1 TMP) 4
2 NKI8A UIFZEIL(TCY) + B-NELHEIL(SAM) + 2 (SMZ-TMP Il TMP) 3
3 SN5SA  JUREZE(MNO) + WEIHZE(PPA) + B-NEEE(CXM Fl FEP) + 2 JLH51724(GEN) 4
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4 SNIOA  PUHZEI(TCY) + METATIZE(GAT) + B 25 (TMP) 3
5 SNI7A  JURZEIK(TCY, MNO Fl DOX) + B~ EEIEIS(SAM) + 2 (SMZ-TMP 1l TMP) 3
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16 SN23B  PURZEZK(TCY) + B-HIBEIEZE(SAM) + EIAH1125(GEN) 3
55 P BT LR 2590

2.3 KR ERM AEEKRNZER

AR 35 A TR T 24 5 PRIAG: ) %) AR G 48 DLl
RN 3 s, MEL 3 A1, TR 22
it 25 B R rp g 8 B 2 B B, A
acrA-01(100.00%) . fox5(81.25%) . sull(68.75%).
sul2(75.00%) . folA(100.00%) . tetR-02(81.25%) .
intl-1(clinic)(68.75%). tnpA-01(50.00%). & i (i
2 BL IR 23 & IR M T R (acrA-01) . B-INTRERE DS
(fox5) . fHEHEEBTR 25 (sull, sul2, folA)FIPUIFZE

F(tetR-02)% 4 P/ LR M F A, HEAT

(intl=1(clinic)) A1 %% J&& F (tnpA-01) ¥ A A [R] B2 & 1Y)
Rt o ATOL, 16 AR TE AT 25 L A A A AN HESR
(acrA-01, tetR-02), HiA:= KK iG(foxs., folA), 4ifif
PRI (sull, sul2), #& A g (intl-1(clinic)) . %% JA il
(tNpA-01)%5 5 Fhenl, & 3 i R, acrA-01 J&A
TERTA RS 4 E i, tetR—02., sul2., tnpA-01,
intl=1(clinic)%F 4 Bk PRIAE R B AR R A 43 A
mn P EERE, AR/ INBEA SR IR 2 AN EE A
FREEBAR.

5
fox5 !
B
acrA-01 3
2
intl-1(clinic) pe—
1
tnpA-01 S
BN
folA TMETTRE
G TR T
sull N
e
LK
sul2 PR

tetR-02

4328 NKI5SA NKI8A SN5A SNI0OA SN17A SN22A SNIB SN5B SN6B SNI3B SNI14B SNISB SN16B SN19B SN20B SN23B

El3 16 KZEMARFRARANMAER G LER

Fig.3 Detection of drug resistance genes in 16 strains of multidrug resistant Escherichia coli
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2.4 MLST#R

16 PR EM 25 P, (O 3 BRI RS TE Rk 7>
B (https://bigsdb.pasteur.fr/cgi-bin/bigsdb/bigsdb.pl?
db=pubmlst_ecoli_seqdef&page=sequenceQuery), 45
& SN6B [1535Ih ST186, SNSA. SN23B (14}
T2y ST570, Hix 13 BRERIAT 9 Rl S8 KL K 41
B, TR ST AL, % 9 Rk ST BLorilar 44 h
STn-1 % STn-9, fi#4 ST #Jy STn-7, i 18.75%.
FAENIERFHIE P L% NCBI, 72 MERERES
i MZ063546 % MZ063553 3£ 8 4~ &t MZ146386 %

MZ146449 1t 64 4>, 3 ST B E5E07 LR 5 &
ST 3. ST REMT AR, 16 RO ERITIL 2
ASSERERERN 7 AR, b osrRE 1 BRI TORE 2 B
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Korse b, FH 9AV/NY: 51 AR H 24
INGRSC, 3 F ST B 55 2 DRIFICH T AN
3, 8 Fp ST AL,
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Table 3 Allele number and compose of new ST type

ST 7 — SR

polB putP trpA trpB uidA dinB icdA pabB
STn-1 NKI5A 25 65 3 10 26 53 135 65
STn-2 NKI18A 154 163 66 210 23 48 86 44
STn-3 SN10A 82 37 3 10 5 28 2 55
STn-4 SN17A 82 174 3 10 74 69 2 55
STn-5 SN20B, SN22A 32 208 4 10 16 7 135 5
STn-6 SN1B 151 42 21 210 78 46 36 38
STn-7 SN5B, SN13B, SN14B 6 3 3 52 78 1 135 2
STn-8 SN15B 32 208 4 10 16 7 98 5
STn-9 SN16B, SN19B 151 42 21 210 38 46 36 38
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Fig.4 Phylogenetic tree analysis of 16 multidrug resistant strains
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