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Drug resistance characteristics and molecular typing of Salmonella in Liaoning
Province from 2016 to 2020
GENG Yingzhi, YU Miao, ZHANG Mingyan, ZHANG Meimei

(Liaoning Center for Disease Prevention and Control, Liaoning Shenyang 110005, China)

Abstract: Objective To investigate the molecular types and antimicrobial resistance of Salmonella isolated from foodborne
disease surveillance in Liaoning Province during 2016—2020 and provide reliable scientific basis for the prevention and
control of Salmonella infection and antibiotic treatment. Methods A total of 90 strains of Salmonella isolated from clinical
diarrhea cases in foodborne disease surveillance in Liaoning Province from 2016 to 2020 were detected for drug sensitivity
by broth dilution method. The molecular typing was analysed by pulsed-field gel electrophoresis (PFGE) method.
Bionumeries 7. 6 software was used to analyze the similarity between strains. Results The 90 Salmonella strains were divided
into 13 serotypes, of which Salmonella typhimurium and Salmonella enteritidis were dominant. The 90 strains were
divided into 54 PFGE patterns by Xba I. The similarity between each pattern was 51. 4%~100%, including 1~10 strains.
The same serotype strains had highly similar PFGE pattern, and there was multiple clustering phenomenon. The drug
susceptibility results showed that 90 strains of Salmonella showed 36 kinds of drug resistance spectrum. The resistance rate
to ampicillin was the highest (66.7%) , followed by that to nalidixic acid (62.2%). All strains were sensitive to cefoxitin.
The overall multi-drug resistance rate reached 48.9% (44/90) , among which the predominant serotypes of Salmonella
typhimurium and Salmonella enteritidis were 87. 5% and 45. 8%. Conclusion The cases of diarrhea caused by Salmonella
in Liaoning Province are sporadic, but the trend of multi-drug resistance is obvious, the overall drug resistance rate is
relatively high, and the drug resistance spectrum is wide. Traceability and drug resistance monitoring should be further
strengthened. It is suggested that molecular tracing and drug resistance surveillance for Salmonella should be further
strengthened.
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Table 1~ Serotypes and sources of 90 Salmonella strains
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Table 2 Antibiotic resistance results of 90 Salmonella strains

[ES Ll TR

PUER Wbk Wy wbk P bR BUR

3 RB/% Bk R/ % 3 /%
AMP 60 66.7 0 0 30 333
CAZ 4 4.4 1 1.1 85 94.4
AMS 26 28.9 17 18.9 47 522
IPM 0 0 6 6.7 84 93.3
TET 37 41.1 1 1.1 52 57.8
NAL 56 62.2 1 1.1 33 36.7
CFX 0 0 0 0 90 100.0
CHL 12 133 6 6.7 72 80.0
CTX 8 8.9 0 0 82 91.1
CFZ 34 37.8 16 17.8 40 44.4
GEN 12 13.3 1 1.1 77 85.6
AZM 5 5.6 0 0 85 94.4
CcIp 13 14.4 53 58.9 24 26.7
SXT 17 18.9 0 0 73 81.1
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Table 3 Antibiotic resistance spectrums of multidrug-resistant Salmonella strains
Z i 25 1 15 5 iiif 24 3% B/ Bk I/ %
Al AMP-CFZ-NAL 8 18.2
A2 AMP-AMS-NAL 1 2.3
A3 AMP-TET-SXT-CFZ 1 2.3
A4 AMP-TET-CHL-SXT 1 2.3
A5 AMP-AMS - CFZ-NAL 2 4.5
A6 AMP-AMS - TET-NAL 1 2.3
A7 AMP-SXT - CFZ-NAL 1 2.3
A8 AMP-TET-CFZ-NAL 1 2.3
A9 AMP-AMS-TET-CFZ-NAL 4 9.1
A10 AMP-AMS-CFZ-CTX-NAL 1 2.3
All AMP-SXT-CFZ-CAZ-NAL 1 2.3
Al12 AMP-AMS-TET-CHL-NAL 1 2.3
Al13 AMP-AMS-TET-SXT-CFZ 1 2.3
Al4 AMP-TET-GEN-NAL-CIP-AZM 1 2.3
Al5 AMP-AMS-TET-SXT-CFZ-CHL 1 2.3
Al6 AMP-AMS-CHL-CFZ-CAZ-CTX 1 2.3
A17 AMP-AMS-TET-CFZ-GEN-NAL 1 2.3
A18 AMP-AMS-TET-CHL-SXT-CFZ 1 2.3
A19 AMP-AMS-TET-SXT-CFZ-CFX 1 2.3
A20 AMP-AMS-TET-CAZ-NAL-CIP 1 2.3
A21 AMP-TET-SXT-GEN-NAL-CIP-AZM 2 4.5
A22 AMP-AMS-TET-SXT-GEN-NAL-CIP 3 6.8
A23 AMP-AMS-TET-CHL-CFZ-CTX-GEN 1 2.3
A24 AMP-AMS-TET-SXT-CFZ-NAL-CIP 1 2.3
A25 AMP-AMS-TET-CFZ-CTX-NAL-CIP 1 2.3
A26 AMP-AMS-TET-SXT-CFZ-GEN-NAL-CIP 2 4.5
A27 AMP-TET-SXT-CFZ-GEN-NAL-CIP-AZM 1 2.3
A28 AMP-AMS-TET-CHL-SXT-CFZ-CTX-GEN 1 2.3
A29 AMP-AMS-TET-CHL-SXT--CFZ-CTX-GEN-NAL-CIP 1 2.3
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