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Abstract: Objective To detect the virulence gene of E. coli from calves with diarrhea in Tongliao City, Inner Mongolia
Autonomous Region, China and analyze its antimicrobial resistance as well as the distribution of antimicrobial resistant
genes. Methods The sensitivities of 82 E. coli isolates from the fecal samples of calves with diarrhea to thirteen kinds of
antibiotics were determined by disk diffusion test. The carrying statuses of thirteen virulence genes and twelve antimicrobial
resistant genes of the E. coli isolates were determined by PCR, based on which the phylogenetic background was
investigated. Results Of the 82 pathogenic E. coli isolates, 48.78% (40 /82) .31.71% (26 / 82) .14.63% (12 /82)
and 4. 88% (4 / 82) belonged to phylogenic groups A, B1, B2 and D respectively, indicating that the prominent one was
group A. A total of 11 virulence genes were detected in 82 isolates. The detection rates of irp2, fyuA, eaeA and STb genes
were 79.27% (65 /82), 63.41% (52 /82), 53.66% (44 / 82) and 50% (41 / 82) respectively, while those of other

virulence genes were less than 50%, and no tsh or LTI was detected. The 82 isolates were significantly resistant to 13 kinds
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of antibiotics, in which the resistant rates to tetracycline, doxycycline and amoxicillin were 100% (82 /82), 97. 56% (80/82)

and 90.24% (74 / 82) respectively. All the isolates were mutidrug resistant, most of which were resistant to eight kinds of

antibiotics (16 /82, 19.51%). A total of twelve antimicrobial resistant genes were detected in the 82 isolates, in which the

positive rates of genes resistant to B -lactams (bla,,,) ,

sulfonamide (sull and sul2) , tetracycline (tetB and tetD) and

aminoglycosides (@adB) were more than 70%. Conclusion The 82 pathogenic E. coli isolates mainly belonged to group A,

with high detection rates of virulence gene and antimicrobial resistant gene as well as high and multiple drug resistance. The

study provided a reference for the prevention and treatment of and clinical medication of E. coli-associated diseases in calves

in Tongliao Region.
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Tab. 1 Primers used for phylogenetic groups of E. coli

e SIMFFI(5—3") K (bp)

chuA F:GACGAACCAACGGTCAGGAT 279
R:TGCCGCCAGTACCAAAGACA

yjaA F:TGAAGTGTCAGGAGACGCTG 211
R:ATGGAGAATGCGTTCCTCAAC

TspE4. C2 F:GAGTAATGTCGGGGCATTCA 152

R:CGCGCCAACAAAGTATTACG

R 2 E. coli 13Fh3E IFEH 5|4

Tab. 2 Primers used for 13 kinds of virulence genes of E. coli

JEH Sl FHI(5—3") KJE (bp)

iss F:CAGCAACCCGAACCACTTGATG 323
R:AGCATTGCCAGAGCGGCAGAA

papC F:TGATATCACGCAGTCAGTAGC 501
R:CCGGCCATATTCACATAA

D F:ACAAAAAGTTCTATCGCTTCC 714
R:CCTGATCCAGATGATGCTC

tsh F:ACTATTCTCTGCAGGAAGTC 824
R:CTTCCGATGTTCTGAACGT

ip2 F:AAGGATTCGCTGTTACCGGAC 413
R:AACTCCTGATACAGGTGGC

SyuA F:GACACGGCTTTATCCTCTGG 296
R:AGAAGTCCTGCGCTGAAGAG

eacA F:AGGCTTCGTCACAGTTG 570
R:CCATCGTCACCAGAGGA

astA F:TGCCATCAACACAGTATATCC 116
R:TCAGGTCGCGAGTGACGGC

stxl F:ATTCGCTGAATGTCATTCGCT 664
R:ACGCTTCCCAGAATTGCATTA

stx2 F:GAATGAAGAAGATGTTTATAGCGG 281
R:GGTTATGCCTCAGTCATTATTAA

LTI F:AATGGCGACAGATTATACCGT 711
R:TCATAATTCATCCCGAATTCTGT

STh F:TATTATATTTCGAAGCTTAAGTATTGTTGA 1087
R:CATGACACGAAGCGCAG

hiyA F:GAGCGAGCTAAGCAGCTTGA 890
R:CCTGCCCCAGAATAAACTATATC

R 3 E. coli 12Tl 25 54 514

Tab. 3 Primers used for 12 kinds of resistance genes of E. coli

A ST E(5—3") K (bp)
bl F:GTTTCGTGTCGCCCTTATTCC 692
R:CCGGCTCCAGATTTATCAGC
blay,, F:GGGTTATTCTTATTTGTCGC 567
R:TTAGCGTTGCCAGTGCTC

bla gy F:ATGTGCAGYACCAGTAA 536
R:ACCGCRATATCRTTGGT

tetA F:CCTCAATTTCCTGACGGGCT 712
R:GGCAGAGCAGGGAAAGGAAT

tetB F:ACCACCTCAGCTTCTCAACG 586
R:GTAAAGCGATCCCACCACCA

tetD F: AAACCATTACGGCATTCTGC 787
R:GACCGGATACACCATCCATC

aac(3)-IV F: ATGTCATCAGCGGTGGAGTG 454
R:GGAGAAGTACCTGCCCATCG

aadB F:GAGGAGTTCGACTATGGATT 208
R:CTTCATCGGCATAGTAAAA

qnrA F:AGAGGATTTCTCACGCCAGG 580
R:TGCCAGGCACAGATCTTGAC

qnrB F:GGMATHGAAATTCGCCACTGC 264
R:TTTGCYGYYCGCCAGTCGAAC

sull F:CGGCGTGGGCTACCTGAACG 433
R:GCCGATCGCGTGAAGTTCCG

sul2 F:CCGCATCGTCAACATAACCT 721
R:TGTGCGGATGAAGTCAGCTC

28 R
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13.41% (11 / 82) 3 %F 8 R i1 25 W Tief 24 1) 5 8 ok e
% ,019.51% (16 / 82) . WLIEI 1. FH, iZHb X 4L
A TS s 191] 3 15 1) 82 MR W Mk E. coli Z2 HL TN 245 1L
G i DR 24 E S AT 24 o B, 3k R UER P
YHATIRTT
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x4 Q2HRBURE E. coli 2RSS

Tab. 4 Drug sensitivity test resulis of 82 pathogenic E. coli isolates

. e i ] fif 2
BRRR G (%) HHRRC 5 (%) FHRRC (%)
R K
K 18 21.95 3 3.66 61 74. 39
S 28 34,15 0 0.00 54 65. 85
AMI 23 28.05 1 1.22 58 70.73
GM 57 69. 51 0 0.00 25 30. 49
Lk
PB 17 20.73 14 17.07 51 62.20
pUBRE L
TE 0 0. 00 0 0.00 82 100. 00
DO 0 0. 00 2 2.44 80 97.56
T £
OFL 63 76. 83 0.00 19 23.17
CIP 42 51.22 0. 00 40 48.78
Bk
SXT 11 13. 41 3 3. 66 68 82.93
B ERIE
AM 9 10.98 2.44 71 86. 59
CEF 13 15.85 0. 00 69 84. 15
AMC 7 8.54 1 1.22 74 90. 24
. 63.41% (52 /82).53.66% (44 / 82)F150% (41 /82);
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B 1 82 BRI E. coli Y 2 H T 255 1L
Fig. 1 Multiple drug resistance of 82 pathogenic E. coli

isolates
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Fig. 2 PCR results of 13 virulence genes
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2.4 A A REAEM LR R PCR XS 82 #REUHR
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Fig. 3 Detection rates of resistance genes in 82 pathogenic

E. coli isolates
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FE L A EARTXT IUIR R BN e S N b
TP R R (K) BkR 2 (AMD SEEE(S)
M Z 1 % B(PB) Wi 25 B MR35 i 60% L I, 3=
0GB AN W 0 i PR 24 el TS il FH sl 7 o
Fio S2BREBURMEE. coli WA IP 2 (OFL) R KE R
(GM) FIIATN V0 B (CIP) 3 M U, SRR bk o 50%
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