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Abstract: Objective To systematically analyze the serovars and drug resistance characteristics of Salmonella
contaminated with pork production chain in China from 2008 to 2023 based on literature. Methods The literature related
to Salmonella in the pork production chain in China published from 2008 to 2023 was searched in China Knowledge and
PubMed databases and 83 articles were screened. The data were statistically analyzed by using SPSS and Excel. According
to time span, the literature were divided into three time periods: T1 (2008-2012), T2 (2013—2017) and T3 (2018—
2023) and were analyzed in comparison with the European Union and the United States homologous data on serovars and
antimicrobial susceptibility. Results The average positivity rate of Salmonella contamination in pork production chains in
China from 2008 to 2023 was 18. 0%, with higher positivity rates in both the slaughter (19.6%) and retail (29.1%)

segments than in the farmed segment (8.4%) , which was much higher than that in the EU (slaughter: 1.4%; retail:
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1.7%) and the United States (slaughter: 15.9%; retail: 1.4%) (P<0.05). The most common serovars of Salmonella of
pork origin in China were Samonella Derby (28.4%) , Samonella Typhimurium and Samonella 1 4,[5],12:i:- (24.7%)
and Samonella Rissen (12.9%) and the rate of contamination varied over time: a gradual decrease in Derby, and a
gradual increase in Samonella Typhimurium and S. 14, [5],12:i:- and Samonella Rissen. Five Salmonella of swine
origin (Samonella Derby, Samonella Typhimurium and Samonella 1 4, [5],12:1i:-, Salmonella Enteritidis, Samonella
london and Samonella Rissen) had high rates of resistance to antimicrobial drugs such as doxycycline (85.1%) ,
tetracycline (78.8%) , ampicillin (65. 1%) and chloramphenicol (61. 5% ) and were significantly higher than those in the
EU and the USA (P<0.05). The resistance rates of ampicillin, cotrimoxazole, tetracycline and ciprofloxacin showed an
increasing trend with time, increasing by 38.3%, 28.2%, 18.0% and 15.1%, respectively. Conclusion The
contamination rate of Salmonella from pork sources in China was high, there was an elimination of some dominant serovars.

The resistance rate of tetracycline antimicrobials showed an increasing trend in the whole. It is recommended to strengthen the

regulation of the use of veterinary antimicrobial drugs in the pork production chain.
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Table 2 Prevalence of Salmonella from different stages of the

pork production chain in China from 2008 to 2023 originating

from included studies
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Table 4 Related serovars of Salmonella in pork production in

China from 2008 to 2023 originating from included studies

REEN B CREEAED FEARK BAMER FMER/%  95%CI
2008—2012 4719 325 6.9 6.2~7.7
2013—2017 5437 215 4.0 3.5~4.5

A 2018—2023 8660 1039 12.0 11.3~12.7

At 18816 1579 8.4 8.0~8.9
2008—2012 567 136 24.0 20.7~27.7
o 2013—2017 7699 1817 23.6 22.7~24.6
v 2018—2023 10695 1767 16.5 15.8~17.2
At 18961 3720 19.6 19.0~20.3
2008—2012 2 646 470 17.8 16.3~19.3

2 2013—2017 4084 1788 43.8 42.3~453

2018—2023 6959 1723 24.8 23.8~25.8

At 13689 3981 29.1 28.3~30.0
2008—2012 7932 931 11.7 11.1~12.5

wepe 20132017 17220 3820 222 21.6~22.8

SEE 2018—2023 26314 4529 17.2 16.8~17.7

At 51466 9280 18.0 17.7~18.4
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Table 3 Epidemiology of Salmonella in pork slaughter and

retail in the China, European Union and the United States
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Table 5 The proportion and year-on-year growth of Salmonella serovars related to the pork production chain in China from 2008 to 2023

- T1/% T2/ % T3/% 5 A AR AR/ %

) (2008—2012 4F) (2013—2017 4F) (2018—2023 4F) T1-T2 T2-T3 T1-T3
TR B 267(46.0) 1200(34.5) 400(18.6) -11.5 -25.9 -37.4
ERGESYIE R R 81(13.9) 672(19.3) 667(31.0) 5.4 11.7 17.1
B iR ND 438(12.6) 415(19.3) 12.6 6.7 19.3
[oxe 36(6.2) 219(6.3) 298(13.8) 0.1 7.5 7.6
KA 17(2.9) 177(5.1) 2(0.1) 2.2 -5.0 -2.8
5T BT 24 17(2.9) 45(1.3) 6(0.3) -1.6 -1.0 -2.6
g 17(2.9) 74(2.1) 21(1.0) -0.8 -1.1 -1.9
Wi % 16(2.8) 61(1.8) 55(2.6) -1.0 0.8 -0.2
7 b 1(0.2) 28(0.8) 22(1.0) 0.6 0.2 0.8
ENE 22 4 5(0.9) 33(0.9) 4(0.2) 0.0 -0.7 -0.7
HAls 124(21.3) 527(15.2) 263(12.2) -6.1 -3.0 -9.1
Mt 581(100.0) 3 474(100.0) 2 153(100.0) 0 0 0
1 ND 7R A B

6 v RRCH R SE IRV T R I R A
Table 6 Comparison of dominant Salmonella serovars in China, European Union and the United States pork
i ! ¥
1ML 375 44 o T i E B/ % I 775 784 Boem T B/ % 1l 37t %4 Ko T 5 B/ %
.y 1696 28.4 FR A0 98 S SR AR AR i 508 47.7 2L 133 10.4
R S s AR Rl 1473 24.7 1l )R B 255 24.0 L 114 8.9
LF s 769 12.9 2L 52 4.9 FRL A5 98 B FAAH AR Bl 106 8.3
e 519 8.7 % 7% 51 4.8 TR B 92 7.2
KRG 188 3.2 2% B R 25 2.3 BE 86 6.7
B 53 4 179 3.0 Chisanl:| 16 1.5 2 4y N T BB 84 6.6
L 166 2.8 ML 14 1.3 (¥ 64 5.0
7B 97 1.6 % 12 1.1 513k 59 4.6
5Tk 91 1.5 I3 4R R 18 11 1.0 Bl 53 4 41 3.2
% bk 48 0.8 [ore 10 0.9 U D4 21 1.6
HiAlb 737 12.4 HiAly 110 10.3 HAth 476 37.3
Bt 5963 100 Bt 1 064 100 Bt 1276 100
F7 v BRE A SE E IRV T R A A He A
Table 7 Distribution and proportion of human Salmonella serovars in China, European Union and the United States
i E (2014—2021 4F) [ER 9 (2020—2022 4F ) 2 (2020—20224F)

1M 7 g BT 5 LB/ % JIIRGER Bk b /% JIRGEN) B P e/ %
R 9E BB AHAR Rl 15 672 453 g % 77 790 56.3 fia % 3173 16.5
7B 7877 22.7 R0 %€ RO A B 31277 22.6 B A0 98 B PR AR AR i 2671 13.9
e 1221 3.5 IR B 3228 23 bR 2131 11.1
3R A 1167 3.4 21 9% 5 1527 1.1 JINEE 1415 7.4
TR B 770 22 2L 1222 0.9 2L 603 3.1
2 758 22 TS e ) 1212 0.9 R TR 511 2.7
% bk 569 1.6 B 1138 0.8 e 454 2.4
B 5T 44 479 1.4 W e 800 0.6 VG L 436 2.3
4 1 R 447 1.3 s 796 0.6 7 bk 428 2.2
L 283 0.8 LR 715 0.5 SR 428 22
HoAly 5388 15.6 HAlh 18511 13.4 HAth 6987 36.3
Mt 34 631 100.0 Mt 138 216 100.0 Mt 19 237 100.0
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AR T, NAL FCIP 43 51 hy W 147 Tl 215 1 960 04 45 T
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R T 24 28020 AF L T o T S s o B 2R b A R AE S R
A rp gl R B A E 28. 7% IF HAE LA E K
9% A 7 op o i A L PO, fE SXTLSTR
AMC 1 GEN 1 ,STR fil GEN J& T & I 25 hi 4=
LRI EA )12 BB R R Y R R M S R
SUTESh AN NS TR AR B 9z BT A T2
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