Bl D0 25 WL S DRI B0 w2 PERE St i

R, A TR R B BMEL MR B AT
(1. Bevg Rl R Bih S TREBE, Bev P22 710021 ;2. WL A Al Bl 27 B 47 b i i %2 4 5 8 F- 0P 5T
Jr, Wi B 310021)

WE: LFARRLAPAERRY, MRARKBAN R RERZAMNAY EZR X
—PEAFETARNMEE, FIARRBARYFABFRALILARBHRA VITRKA 27 E
MARA LM EFHHAF AAEAN, AL ENILTHF L, G TAEET JR L FAHR
PREERAREL ERBATLAZAALTE XIMETRREZBANBELEL AT R
REFRAMEEREBREAALEMNM EEREFBHEHBEASREG, FF 5 EET LS
WA e T G 6 R TR B ) 09 W 25 IR A R R M B R ) w25 b 0 ) 3R AR 4
KER: RRMBAE B w2 AR

FENES.S8526 XEHS:1673-1689(2021)07-0010-09  DOI:10.3969/j.issn. 1673-1689.2021.07.002

Antimicrobial Resistance of Foodborne Pathogenic
Bacteria in Shaanxi Province

XIA Fei', ZHENG Xue'?, WU Jing, QIAN Mingrong*, YANG Hua*, TANG Biao™
(1. College of Food and Bioengineering, Shaanxi University of Science and Technology, Xian 610041,China; 2.
Institute of Agro-Products Safety and Nutrition, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021,
China)

Abstract. Food safety problems have emerged in endlessly in recent years. Foodborne pathogens are
one of the main factors causing food safety outbreaks, which seriously endanger human health. The
common pathogens causing foodborne diseases are Escherichia coli, Salmonella spp, Staphylococcus
aureus, Listeria monocytogenes and so on. In the past few decades, due to the excessive use of
antibiotics in medical, aquaculture and other fields, antimicrobial resistance has become increasingly
serious and has further aggravated the potential risk of foodborne pathogens. Although there is a
surveillance network for the antimicrobial resistance of foodborne pathogens in China at the national
level, it is not available at the provincial one. Therefore, this paper aims to summarize the
antimicrobial resistance of foodborne pathogens in Shaanxi Province, in order to provide a basis for
antimicrobial resistance monitoring of foodborne pathogens.
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Table 1 Antibiotic resistance of foodborne Escherichia coli in Shaanxi Province

o 201514 201517 20150 20171 2018
e (659 ) (53 #) (68 Hk) (267 #) (56 #)

100% 20.8% 30.9% 75.6%
AIC 100% — — 80.9%
cop 87.8% 5.7% — 1.6%
CHL 78.2% 7.6% 10.3% 5.4%
cIp 79.6% 3.8% 22.1% 7.7%
AMK — — — —
CFX 24.5% 7.6% 13.2% 2.3%
GEN 74% 5.7% 10.3% 6.7%
KAN 76% — 1.5% 1.7%
NAL 100% 7.6% 22.1% 77.8%
STR 96% 32.7% — 5.9%
TET 100% 20.8% 48.5% 73.1%
SXT 98.6% 75.5% — 79%
CRO - 3.8% 7.4% 0.5%
GATI — — 8.8% 2.5%
PEN — — — —
CTX — — — —
ENR — — — —
OFL, — — — -
ERY — — — —
MY — — — —
FFC — — — —
OXY — = — =
CAZ — — — -

20192 20182 20182 20202
(78 ¥k) (85 k) (456 ) (340 #k)
67.9% 96.2% 65.9% 96.1%
— 38.5% 2.4% 91.2% 91.1%
— — 14.1% — —
12.5% — 61.2% — —
46.4% — 31.8% 57.9% —
— — 11.8% 52.2% 33.3%
10.7% — 2.4% — —
19.6% 55.1% 5.9% 61.4% 68.9%
— — 38.8% — —
— — 69.4% — —
48.2% — 21.2% — —
46.4% 96.2% 87.1% — 88.9%
— 94.9% 75.3% 75.3% 80%
— — 8.2% 36.2% 55.6%
100% — — — —
7.1% — — 40.4% 84.4%
33.9% 50% — 70% 86.7%
33.9% 65.4% — — —
98.2% — — — —
94.6% — — — —
— 75.6% — 58.8% 66.7%
— — — 74.3% 88.9%
— 19.2% — 41.2% 64.4%

1 : AMP: ampicillin; A/C : amoxicillin —clavulanic acid ; COP: cefoperazone ; CHL : chloramphenicol ; CIP ; ciprofloxacin ; AMK : amikacin ;

CFX: cefoxitin ; GEN : gentamicin ; KAN : kanamycin ; NAL: nalidixic

acid; STR :streptomycin; TET : tetracycline ; SXT : trimethoprim -

sulfamethoxazole ; CRO ; cefiriaxone ; GATI ; gatifloxacin ; PEN ; Penicillin ; CTX ; cefotaxime ; ENR : enrofloxacin ; OFL: ofloxacin ; ERY :

erythromycin; MY : cillimycin ; FFC : florfenicol ; OXY : oxytetracycline ; CAZ ; ceftazidime ; “—";
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Table 2 Antibiotic resistance of foodborne Salmonella in Shaanxi Province

20201
S
AMK

3.3%~16.4% 19.7%
GEN 3.3%~16.4% 28.6%
KAN 63.9%~68.9% 38.9%
STR 21.3%~26.2% 33.5%
AMC 77.1% 52.2%
AMP 77.1% 53.9%
CFX 3.3%~16.4% 17.2%
CRO 21.3%~26.2% 18.0%
CEF 21.3%~26.2% 37.9%
NAL 77.1% 71.9%
CIpP 40.1% 22.2%
TET 63.9%~68.9% 59.4%
CHL 63.9%~68.9% 52.2%
SF 100% —
SXT 63.9%~68.9% 82.0%

202084 2019 201757 20175
(406 #%) (219 #) (432 #) (138 #%)

58.0% 18.9% 6.4%
67.1% 27.6% 12.8%
74.4% 37.3% 40.4%
32.9% 33.3% 57.4%
97.7% 50.7% —

92.2% 51.6% 56.0%
53.4% 16.7% 4.3%
75.3% 17.1% 3.6%
100% 37.3% 95.7%
90.4% 70.4% 95.7%
99.1% 22.7% 23.4%
90.4% 58.1% 68.1%
89.5% 51.2% =

92.2% 89.8% 97.9%
96.4% 80.3% 61.7%

¥ : AMK :amikacin ; GEN : gentamicin ; KAN : kanamycin ; STR : streptomycin ; AMC : amoxicillin —clavulanic acid ; AMP :ampicillin; CFX .

cefoxitin; CRO : ceftriaxone ; CEF ; ceftiofur ; NAL: nalidixic acid ; CIP: ciprofloxacin ; TET ; tetracyclines ; CHL : chloramphenicol ; SF ; sulfi—

soxazole ; SXT : trimethoprim—sulfamethoxazole ; — : JC¥( i .,
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Table 3 Antibiotic resistance of foodborne Staphylococcus aureus in Shaanxi Province

ik 2 201841 2020 201954
- (121 #) (6 H) (68 ¥)
GEN

67.8% 16.7% 27.9%
KAN 68.6% — —
SXT 32.2% 100% 33.8%
CHL 29.8% — —
PEN 80.2% 100% 79.4%
AMP 80.2% 100% —
SF — — —
ERY 33.1% 83.3% —
CLI 1.7% = 20.5%
TET 43.0% 50.0% —
A/C = 83.3% —
cop — 100% —
LZD — — 14.7%
CIP = = 29.4%
OXA — — 60.3%
PIP = — 41.2%

2018 2015 20187
(7 %) (2 %) (289 k)
24.0%
42.9% — — —
42.9% S S 92.0%
14.3% — — 28.0%
14.3% — — 18.7%
= S S 94.7%
28.6% = = 72.0%
0 = = 44.0%
0 = = 0
28.6% = = 46.7%
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AMK = = = 0 = = 68.0%

# :GEN:gentamicin; KAN :kanamycin; SXT:trimethoprim/sulfamethoxazole ; CHL: chloramphenicol ; PEN ; Penicillin - G; AMP:ampicillin;
SF:sulfisoxazole ; ERY : erythromycin ; CLI; clindamycin ; TET ; tetracyclin ; A/C ; amoxicillin —clavulanic acid ; Cop : cefoperazone ; LZD
linezolid ; CIP; ciprofloxacin ; OXA : oxacillin ; PIP : piperacillin ; CZO : cefazolin ; NAL : nalidixic acid ; AMK : amikacin ; CFX ; cefoxitin; —:
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