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Abstract; In order to understand the drug resistance of E. coli of pig origin in Henan province, 856 strains of E. coli
isolated from large — scale pig farms in Zhengzhou, Kaifeng, Jiaozuo and Xuchang, Henan province from 2013 to
2018 were investigated by using the microbroth dilution method recommended by CLSI to investigate the drug
resistance of 13 representative antibiotics of 8 classes. The results showed that the resistance rates of 856 strains of
E. coli to ofloxacin, colistin, gentamycin, ceftiofur and amoxicillin/clavulanic acid were less than 35.0% , which

were 32.2% , 31.1% , 25.5% , 15.5% and 30.0% respectively, and to enrofloxacin, tetracycline, doxycycline,
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spectinomycin, florfenicol, sulfisoxazole, co — trimoxazole and ampicillin, etc The drug resistance rate ranged from

45.0% to 95.0% , among which the drug resistance rate to tetracycline, doxycycline and sulfisoxazole was more

than 90.0% ;the multiple drug resistance was concentrated on 5, 6 and 7 antibiotics, and 90.0% of the strains were

resistant to 3 or more drugs. The results of this study showed that the situation of resistance of E. coli from pigs in

some farms of Henan province was severe, and the monitoring and control should be strengthened.
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Tab 1 Results of isolation and identification of
Escherichia coli from swine in 2013 ~ 2018
2013 2014 2015 2016 2017 2018 &t

RAEFH/ME 240 220 170 210 110 120 1070
SEBB/M 196 171 129 170 90 100 856

R/ % 81.7 77.7 75.9 81.0 81.8 83.3 80.0
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Table 2 Results of the isolation of 856 strains of E. coli Isolated from pigs to 13 antimicrobial

agents in four regions from 2013 to 2018

it 25%./ %
X WL B g e Z0 KK R UK BNR M kL EE PISEMK

WE VR = OwE OWEOBE O RE EM FEW wEk  pikk KR

2013 34.3 51.4 8.6 91.4 91.4 25.7 57.1 68.6 85.7 77.1 5.7 77.1 62.9

2014 31.4 45.7 25.7 91.4 100.0 11.4 42.9 62.9 80.0 60.0 5.7 77.1 0.0

2015 3.7 7.4 14.8 63.0 63.0 33.3 44.4 96.3 85.2 74.1 0.0 66.7 3.7

FS N 2016 28.3 35.8 17.0 94.3 83.0 26.4 52.8 75.5 98.1 92.5 15.1 67.9 17.0
2017 35.0 35.0 0.0 90.0 65.0 25.0 70.0 90.0 90.0 75.0 30.0 75.0 15.0

2018 35.0 40.0 0.0 100.0 100.0 60.0 100.0 100.0 80.0 85.0 5.0 95.0 60.0

Sy 28.0 35.9 11.0 88.4 83.7 30.3 61.2 82.2 86.5 77.3 10.3 76.5 26.4

2013 36.7 56.7 80.0 96.7 90.0 26.7 90.0 63.3 93.3 90.0 3.3 96.7 93.3

2014 72.0 80.0 88.0 80.0 84.0 16.0 84.0 88.0 92.0 92.0 0.0 100.0 72.0

2015 75.0 75.0 78.6 100.0 92.9 28.6 85.7 92.9 96.4 96.4 17.9 92.9 3.6

iEa 2016 26.9 38.5 53.8 100.0 76.9 46.2 61.5 96.2 88.5 84.6 46.2 92.3 3.8
2017 20.0 36.0 8.0 96.0 84.0 4.0 80.0 92.0 92.0 92.0 52.0 80.0 16.0

2018 20.0 25.0 0.0 90.0 100.0 65.0 85.0 95.0 85.0 75.0 15.0 85.0 0.0

1y 41.8 51.9 51.4 93.8 88.0 31.1 81.0 87.9 91.2 88.3 22.4 91.2 31.5

2013 18.3 46.5 4.2 95.8 88.7 12.7 90.1 69.0 88.7 90.1 0.0 71.8 64.8

2014 6.5 24.2 6.5 100.0 96.8 8.1 64.5 38.7 100.0 100.0 1.6 64.5 45.2

2015 55.0 67.5 35.0 100.0 97.5 32.5 87.5 87.5 87.5 82.5 0.0 67.5 0.0

FEAE 2016 9.1 18.2 20.0 98.2 94.5 10.9 76.4 89.1 100.0 92.7 14.5 89.1 0.0
2017 10.5 10.5 5.3 89.5 73.7 26.3 52.6 47.4 68.4 47.4 47.4 68.4 47.4

2018 20.0 17.5 0.0 95.0 100.0 17.5 87.5 77.5 97.5 100.0 27.5 97.5 20.0

Fs 19.9 30.7 11.8 96.4 91.9 18.0 76.4 68.2 90.4 85.5 15.2 76.5 29.6

2013 46.7 65.0 55.0 93.3 91.7 36.7 88.3 95.0 90.0 83.3 6.7 96.7 95.0

2014 49.0 87.8 85.7 95.9 87.8 10.2 67.3 69.4 81.6 71.4 8.2 85.7 8.2

2015 61.8 67.6 91.2 100.0 97.1 41.2 91.2 100.0 97.1 97.1 32.4 85.3 2.9

L= 2016 25.0 36.1 44.4 100.0 88.9 44.4 66.7 94.4 100.0 88.9 16.7 100.0 0.0
2017 42.3 50.0 7.7 100.0 96.2 30.8 88.5 88.5 96.2 88.5 61.5 88.5 15.4

2018 50.0 65.0 0.0 100.0 100.0 45.0 80.0 100.0 100.0 80.0 50.0 95.0 5.0

F4 45.8 61.9 47.3 98.2 93.6 34.7 80.3 91.2 94.2 84.9 29.3 91.9 21.1
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2.3 TEEMABAENTAERL SHRNLES,
2013 ~2018 4FFE IR KA BT 2525850 FE R 56. 6% ~
63.8% , 2013 ~2018 4F- 4355 W i 25 R 7E 35. 0% L
THZYA 6 Fl Rl A R R BIET R T
R OR KBRSk 00058 W 0 B 52 74 AR/ R R, Hovh
2013 4EF1 2014 454 4 Fh, 2015 445 3 #2016
AEAT 6 L2017 4R 2018 4N S R, 40 B i
Z5RAE 90.0% LA HI 25 6 B, Ay SR VDR & |
ZVGIARR B Gl e 205 8 WA
EPGHR, b 2013 4E 12014 4E 8 R 2 Fh L2015 4E
F12016 455 K 3 F,2017 444 1 Fh,2018 4R 4 S
Ffr, 2013 4FF1 2014 443 5 T 4500 Sk A mMenkin 25 %
%, 3 0°H 3. 6% 4. 1% 4%} P BR K 1 25 K 5

.

&5, 03N 94. 4% F194. 2% ;2015 4F43 B T Xif il 5
VERR/ HER T 25 5 AR K 2. 3% , WHRIEJE i 2 %
B A 93. 8% 52016 4543 £ TR X i) 5 PG Ak /428 1R it
ZPRIAH 5. 9% , % GRR JE 25 F U IR 22 1iif 24 5 B
1A 97.6% 52017 4F- 4355 T XA PR 28 1 24 2% e AIK
H5.6% X TUERZ T 245 % f 5 o 94. 4% 52018 4F
3 S TR DR TR R i 25 A 0. 0% X Z PR
i 24 5 fie = 4 100. 0% . % 5 04 38 19 it 24 % A
2013 4F % 2015 4FHFZL TR IA B 55. 0% I, iR K
W R, 7E 2018 4E[& M 0. 0% 5 X PUR K 11 24 5
L 6 A AE 90. 0% L b Xt 2 VG IR E [ 24 R A%
AR R KO 76 2018 4E - THE 100. 0%

R3 2013 ~2018 £ 856 #RIE IR KT EIXT 13 T EA WA EIXE R
Tab 3 drug sensitivity test results of 856 strains of E. coli from pigs tol3 antimicrobial agents in 2013 ~ 2018

2%/ %
FomE B o e EWRK RN RUE BRSO S &R gk T
BE DR T Rk mE WA R EM Y mek wbk e
2013 32.7 54.6 32.1 94.4 90.3 24.5 83.7 76.0 89.3 85.7 3.6 84.2 78.1 63.8
2014 33.3 55.0 45.0 94.2 93.0 10.5 63.7 59.6 89.5 82.5 4.1 78.4 29.2 56.7
2015 50.4 56.6 55.0 92.2 89.1 34.1 79.1 93.8 91.5 87.6 12.4 71.5 2.3 63.2
2016 21.2 30.6 29.4 97.6 87.1 28.2 64.7 87.1 97.6 90.6 20.0 85.3 5.9 57.3
2017 27.8 34.4 5.6 94.4 81.1 21.1 74.4 81.1 87.8 77.8 48.9 78.9 22.2 56.6
2018 29.0 33.0 0.0 96.0  100.0  41.0 88.0 90.0 92.0 88.0 25.0 94.0 21.0 61.3
REZ] 32.2 45.6 31.1 94.9 90.2 25.5 74.8 79.8 91.5 85.7 15.5 82.8 30.0 60.0
2.4 BRAMAESE®AGER 2013 FE  HUERMEKRE, N 43.0%,

2018 4F 2 H i 2 FEAL AT 5.6 17 PR,
2013 4EA7 91. 8% MY TR PRI 3 25 M DL 254y, o
fif 5 AR MR Z, J 35. 7% ;2014 F A4
90. 0% M FERETN 3 2 LA 254, Hoii 5 267 2%
Yok ZM Rk Z YN 19. 9% ;2015 4E45 94. 6%
BRI 3 28 2 DL 1259, bt 7 25404 R B
Wi %, 4 27. 1% ;2016 4F47 92. 6% M kETT 3 28
KU b 258, o 5 Rt AERZNWEKRZ, R
46.3% ;2017 4EA7 94. 5% B MR 3 28 % DL 124
Yy, it 6 2HiE R Z , R 28. 9% ;2018
4 100. 0% M BAREN 3 25 X LA 1254, Forpifit 5 2%

M1 BT LUE TR 0 2T AR 2 B R LB
Fe Mt 128 2 2R3 R AERMERLLGIAELL 1%
DU 5 T 4 289024 200 18 Bk HL ) 38 AR PR R P 22
PCAEFFTE 15. 0% 2oy Tt 5 KBt E R bR AR 1L
EIREE K, (IR AERFAE 30. 0% 2247 1t 6 it
TR RE L B 2 BT i 7 ISR 8 KA
IR LB R H,
3 WitE&%ie

SERRI], TR A KB TFEF AR AE A
AN b IX 53 B8 S8 UR R FF T, 6F 13 il 2 Wit 24 43
A AT BT 25 5 T AP RS PRI AR b X 43 B8 TR 4R B
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Fig 1 Multidrug resistance of 856 strains of E. coli from

swine to 8 kinds of antibiotics in 2013 ~ 2018
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A, GBS IR T L, BT
PU B 2590 W BSR4 i, T A5 R AR 24 0 11 Tid
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