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Abstract: The aim of this study was to investigate the antimicrobial resistance, virulence genes of
Campylobacter spp. isolated from chicken and swine farms in Jiangsu Province. Campylobacter
spp. were isolated and identified from two hundred and fifty fecal samples collected from twenty-
five animal farms in Jiangsu Province. Campylobacter strains were tested for the antimicrobial
susceptibility against to 9 kinds of antimicrobial agents by using an agar dilution method. Eight
virulence genes (¢dtB. cadF, htrB, clpP, csrA, wlaN, cst]l » and cgtB) were detected by poly-

merase chain reaction. Ninety-three Campylobacter strains were isolated and identified from 250
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samples, including 45 C. jejuni strains and 48 C. coli strains. The highest percentage of antimi-
crobial resistance was found for nalidixic acid (80.0%), tetracycline (71.1%) and ciprofloxacin
(66.7%) in C. jejuni isolates. The C. coli isolates were most frequently resistant to erythromy-
cin (87.5%) , nalidixic acid (79.2%) and azithromycin (72. 9%). Moreover, the multi-drug re-
sistance (resistance to three or more antimicrobial classes) was common among Campylobacter
isolates with a rate of 67.7%. On the other hand, the 93 Campylobacter strains showed a wide
variation for the presence of the 8 virulence genes, c¢dtB and cadF were positive for all isolates,
while htrB, clpP, csrA, wlaN, cst 1l and cgtB was 97.8%, 76.3%, 18.3%., 5.4%, 2.2%,
and 0%, respectively. The results indicated that the multiple drug resistance of Campylobacter

strains from animal origin was relatively serious. In addition, the virulence-associated genes were

detected widely among Cam pylobacter strains.
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Table 1 Primer sequences, amplicon sizes of virulence-associated genes of Campylobacter

B 1 B K 1P FEE (5 —>3") P48 7 BER/N/bp 1B/ C 2 3k

Virulence genes Primer sequence Size of amplified product Annealing temperature  Reference

htrB F.CGCACCCAATTTGACATAGAA 70 52 [18]

R: TTTTTAGAGCGCTTAGCATTTGTCT
clpP F: TCGGAGCATTTTTGCTTAGTTG 90 52 [18]
R:CTCCACCTAAAGGTTGATGAATCAT

csrA F:.CACAGTCAGTGAAGGTGCTT 878 52 [18]
R:ACTCGCACAATCGCTACTTC

cstIl F.CAGCTTTCTATTGCCCTTGC 570 52 [18]
R:ACACATATAGACCCCTGAGG

wlaN F. TTAAGAGCAAGATATGAAGGTG 672 46 [19]

R:CCATTTGAATTGATATTTTTG

cgtB F. TTAAGAGCAAGATATGAAGGTG 420 56 [20]
R:GCACATAGAGAACGCTACAA

cadF F. TTGAAGGTAATTTAGATATG 400 42 [18]
R:CTAATACCTAAAGTTGAAAC

cdtB F.CACGGTTAAAATCCCCTGCT 495 52 [18]
R:GCACTTGGAATTTGCAAGGC
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#EAL 3 2x (Clinical and Laboratory Standards Insti-
tute, CLLSI,2018) fil NARMS-2014 (https://www.
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Table 2 Prevalence of food animal Campylobacter strains isolated from Jiangsu province

25 il B B RO B 0

IR FEAEL No. of Campylobacter isolates (rate of Campylobacter isolates)
Origin Samples
SHEHE C. jejuni A e C. coli
¥ Pig 100 0¢0.0) 23(23.0)
#8 Chicken 150 45(30.0) 25(16.7)
it Total 250 45(18.0) 48(19. 2)
*3 EERTHEMALER
Table 3 Resistance results of food animal Campylobacter strains against 9 antimicrobial agents
= M 7 i
ifi 24 ¥ %L
4 B 5 B T 25 050 0
. \ 2547 o Bt 25%/ %)
Vit FAA Bk % 44 B : 258/ %)
(pg* mL ") . . No. of resistant
Antimicrobial Antimicrobial No. of resistant isolates .
Resistant . isolates of
class agents of C. coli(resistance rate) o
breakpoints C. jejuni
(resistance rate)
it Total IE Swine X JE Chicken W9 Chicken
Macrolides #2175 % Erythromycin =32 42(87.5) 23(100.0) 19(76. 0) 28(62.2)
Fi] 45 %% %= Azithromycin =8 35(72.9) 19(82. 6) 16(64.0) 27(60.0)
M ZE Telithromyecin =16 25(52. 1) 14(60. 9) 11(44.0) 19(42.2)
Quniolones ZENERR Nalidixic acid =64 38(79.2) 15(65. 2) 23(92.0) 36(80.0)
WAV A Ciprofloxacin =4 30(62.5) 5(21.7) 25(100. 0) 30(66.7)
Aminoglycosides RK%E ZE Gentamicin =8 19(39. 6) 9(39.1) 10(40. 0) 14(31. 1)
Phenicols A JE % Florfenicol =38 5(10.4) 3(13.0) 2(8.0) 3(6.7)
Tetracycline PU¥F ZE Tetracycline =16 32(66.7) 10(43.5) 22(88.0) 32(71. 1)
Lincosamides iM% 2 Clindamycin =8 25(52. 1) 9(39. 1) 16(64.0) 28(62.2)
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Fig. 1 Multidrug resistance of 93 Campylobacter strains
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Table 4 Distribution of virulence genes in C. jejuni and C. coli strains isolated from chicken and swine sources

T 2 5 B B F7 e 4 MR (BB S/ V0D
Campylobacter (?E(E No. of No. of virulence genes in campylobacter (carrying rate)
species T isolates hirB clpP esrA estll wlaN  cgtB cdtB cadF
23 i 25 it X Y5 45 44(95.7) 40(86.1) 16(34.8) 1(2.1) 5(10.8)  0(0)  45(100.0) 45(100.0)
C. jejuni Chicken
¥R 0 0€0.0) 0€0. 0) 0€0.0)  000.0)  0€0.0)  0€0.0) 0€0.0) 0(0.0)
Swine
45 iz 25 it v P 25 24(96.0) 14(56.0) 1(4.0)  1(4.0) 0€0.0)  0(0.0) 25(100.0) 25(100.0)
C. coli Chicken
U5 23 23(100.0) 17(73.9)  0€0.0)  0€0.0)  0€0.0)  0€0.0) 23(100.0) 23(100.0)
Swine
it 93 91(97.8) 71(76.3) 17(18.3) 2(2.2) 5(5.4)  0€0.0) 93(100.0) 93(100.0)

Total
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