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Surveillance and pathogenic characteristics of Campylobacter isolated from meat products in
Baotou City from 2019 to 2022
PANG Mengting, PENG Jingxian, BO Li, GAO Meng, LIU Xin, CHEN Kaixuan

(Baotou Center for Disease Control and Prevention, Inner Mongolia Baotou 014030, China)

Abstract: Objective To understand the contamination status of Campylobacter in meat products of Baotou, the
pathogenic characteristics such as drug resistance genes, antibiotic sensitivities, molecular typing were analyzed. Methods
Three hundred meat products were collected from 2019 to 2022, which were cultured for Campylobacter isolation. Sensitivities
to antibiotics, drug resistance genes and mutation sites of isolated Campylobacter were detected and genetic characteristics
were analyzed by pulsed field gel electrophoresis (PFGE) method as well. Results A total of 142 Campylobacter were
isolated from 300 meat products, of which the isolation rate of raw poultry was 65.71% (138/210). The detection rate of
Campylobacter coli was significantly higher than that of Campylobacter jejuni (x*=12.48, P<0.01). Only 3 strains were
sensitive to all 11 antibiotics, and drug resistance were mainly manifested in quinolones (naphthalenic acid, ciprofloxacin)
and tetracycline. 26 strains were resistant to all 11 antibiotics and 130 strains were resistant to multiple antibiotics. Mutations
in C-257-T site of gyrA gene had occyred in quinolone-resistant campylobacter. And tetO gene was detected in 91. 09% of
tetracycline-resistant strains. All Campylobacter could be divided into 105 PFGE types. The similarity coefficients of different
PFGE types ranged from 35. 1% to 100% and there was no a dominant PFGE type. Conclusion  Campylobacter pollution in
meat products in Baotou have been detected, and the pollution is particularly serious in raw poultry products. Campylobacter
has a high degree of resistance to quinolones and tetracycline antibiotics, and the PFGE types are polymorphic.
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—SEEFHBUR RO ITE SN ESERR
BEPEBORE . AT RRE DT EEN & & R
B HE b, 30 A O A A Sk T IR o 3 Bl e I T A
T B, A S T S G A R A T B
BV R BRA KA. T FE AR AL Sk T P B A T
H R R A T B O, AR SCRIFSE T 2019—2022 4 3%
300 3 176 P B P A o 25 A S Gt O O X
ARAFEY 142 Bk 25 il PEAT I 25 S DY 0 AR R U
I Jok i 373 B8 8 HE 9K (Pulsed field gel electrophoresis,
PFGE) 7 BUSE R 5T

1 #RE5F®
1.1 Ak

2019—2022 FH R L S Al 5 300 £, Hor
AEBA 210 47 EFE A 40 O, JE B A 5L 20 63 2
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25 i TR 3 R A D R & (AL B % ) Karmali
DR & 8 i N (o 0 20 11 TN 7Rl 1 DA
9t PCR A DU 3 300 & 25 il 141 24 S b ( 3 B A B
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Table 1 PCR primers and conditions of drug-resistant genes
ifif 24 S A Bk SN S AT KN/ bp
5'-ATAGGTCGTGCTTTGCC-3'
gyTA 90 'C,50 ;52 °C,50 55 72 °C,30 5;30 cycles 220
5'-GCTCTCATCTCTTACTTCAGA-3’
5'-AAACCTGTTCAGCGCCGCATT-3’
parC 94 °C, 1 min;58 C, 1 min;72 C, 1 min;30 cycles 133
5'-GTGGTGCCGTTAAGCAAA-3’
5'-GTTTATCACGGAAGTGCAA-3’
tetO 93 °C,30s; 37 °C,2 min; 72 “C,4 min;35 cycles 686
5'-GGAGCCCAGAAAGGATTCGG-3'
1.4 GEitsao i 2 BR
KOs A R Excel2010, KIS SRR Al ¥ S 2.1 Bl ks s o0

Bt Xt ¢ K 50 E AT 43 B L K 50 K HE R a=0. 05, 43 #T K
% H GraPad Prism 9.5.0; PFGE % I & 1% {f
BioNumerics F{F7E4T R 50H1 15 B R IS0 - KA
) S I A BLRE . P<0. 05 H 25 Sl Geit e X

2019—2022 4E LR 4E 300 4y P L P 5, K
T 142 Bk KRN 47.33%, Hodh 25 i & il i
55 %, 45 il B 87 bR L RE A B S IS A
Wk 2,

2 2019—2022 440 1 1A B 1A R 2 B Al B A R A L [% () ]
Table 2 Meat products types and detection of Campylobacter in Baotou City from 2019 to 2022 [%(n)]

= ) . I PP A AR il

A EER EER P = & =
2019 58.00(29/50) — — — —

2020 58.00(29/50) — 6.25(1/16) 0.00(0/4) —

2021 80.00(48/60) 5.00(1/20) — — 5.00(1/20) 0.00(0/10)
2022 64.00(32/50) 10.00(2/20) — — —
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o AW RS R PR, A
AR HED WL EESNESMEELEER
RIS O . FE 210 I AE B RFEA T, C. jejuni.
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5 (x'=8.141,P<0.05) , C. coli ¥ it 5 Uk 3h # i 3%
(X’=18.61,P<0.01) 1M C. jejuni & 5 8 i & % 7
(x'=5.388,P>0.05). PUA™Z=FE [A] 25 i A Hh %20 i
%225 (¥=4.132,P>0.05) , M A Z=FE b C. jejuni
5 C. coli K A B FH M2 F (¥'=10. 92, P<0. 05;
X=11.83,P<0.01), %% C. jejuni ¥ i K& T C. coli,
HRAZFEERMNMER . MO RETIHSE BEE
RV R & A 3 RS M REAS , 0 & v S il T
b A T H AR T (¥'=69. 95, P<0.000 1) 5
HEMNARER T S RFEMA T HRERY, &
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PR IR, 45 R 138 Rl B bR 3 Bk oM SRR bR
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Tiif 245 BT 214G I £1) C-243-T v i A9 SCEEAE i 27 Bk
RO DA A A R I T AR 7 A, LA 578 4 S A i)
PR P T LR AR AL FE C-357-T, C-360-T & C-
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Figure 1  Statistics on the detection of Campylobacter in meat products in Baotou City from 2019 to 2022
F3 2019—2022 4F 41 3 17 A S 1A il i R 528k C. jejuni S 86 & C. coli Tif 25 45
Table 3 Drug resistance of 52 C. jejuni strains and 86 C. coli strains in meat products in Baotou City from 2019 to 2022
. , . e C. ColiTit 255 / % C. jejuni it 25 %% / %
2k 7N ) ¥ ?" 71N o
PUERIR  PUERAH WA/ (ng/ml) 2019 2020 2021 2022 2019 2020 2021 2022
S 5 T 24 ZENETR >64 100.00 87.50 88.89 69.57 66.67 9231  66.67  44.44
AN A >4 90.91 62.50 97.22 78.26 88.89 76.92  66.67  44.44
UIEZN LB >16 90.91 87.50 94.44 52.17 44.44 84.62  75.00  33.33
AR TR H >8 4545 56.25 66.67 30.43 77.78 38.46  66.67 0
AHE >32 36.36 56.25 63.89 17.39 38.89 38.46  41.67 0
MRATEERE S TMREE R >8 90.91 87.50 69.44 34.78 44.44 53.85  25.00 0
KIF N A+ 3 >32 90.91 62.50 86.11 60.87 50.00 46.15 3333 44.44
Wiy 2y 5 % >8 81.82 87.50 77.78 65.22 55.56 61.54 3333  44.44
BHER >16 72.73 68.75 83.33 47.83 44.44 38.46  41.67  33.33
FHMEITE KKRER >8 90.91 50.00 91.67 52.17 61.11 38.46  50.00  33.33
HER >16 54.55 75.00 91.67 47.83 61.11 61.54  50.00 11.11
sdokkok
—— EH . N
= 2 K
tkEE | 66.28 . 2.4 PFGEREpHraif
BHBE 69.77 C ot 25l & DNA FH Sma T BR il 9 D) i i ) )5 2
. coll
JUFf 2 81.40 17 PFGE, ffi F§ BioNumerics B4 X #1845 7 264743
W RE 52.33 B, 135 116 #25 il i PFGE 45 &0 (8135 M B 2 45 1
amEL afal ( 3). kRS MR 105 DA TE () PFGE #Y
BEE 73.26 W, AHLEE A 35, 1%~100% , 5547 40 BB 55K, R WL
PRR#R | L BB . C. jejuni . C. coli KEIE EME
N 4. N —
ARV 8488 AL FLAE A AR Gy R K 15 % )7 1T, PRGE
s | 84.88 . N
IR 3% B AT 28 X
BT %% | 7074
= 75.58 N
IR PE—I— 3 it
100 75 50 25 0 25 50 75 100
Tt 25 28./% A3k T TR v R R B B SR R M, A
B2 2 M s B 4 M 7 o T 2 TE A2 N BE B3R B R AU F% 08 3 S5 AN [a] LR 1 &8

Figure 2 Comparison of drug resistance of C. jejuni and C. coli
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Figure 3 PFGE clustering analysis of Campylobacter in meat products in Baotou City from 2019 to 2022
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