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Study on the spatiotemporal distribution and drug resistance of foodborne
Salmonella in Zhenjiang Region
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(Zhenjiang Center for Disease Control and Prevention, Zhenjiang 212000, China)

ABSTRACT: Objective To study the spatiotemporal distribution and drug resistance of foodborne Salmonella in
Zhenjiang Region. Methods From 2021 to 2024, according to the Jiangsu Province foodborne disease surveillance
work manual, stool samples from foodborne diarrhea cases were collected from sentinel hospitals in 4 urban districts

of Zhenjiang City. Salmonella isolation and cultivation, serotyping and drug sensitivity tests (using the broth
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microdilution method) were performed. Results Out of 2547 samples of foodborne diarrhea, 117 strains of
Salmonella were detected, with a detection rate of 4.59%. Among them, the sample size was larger in summer and
autumn, with higher positive detection rates (5.31% and 4.75%). There was a statistically significant difference in the
detection rate of Salmonella in different seasons (y*=6.61, P<0.05). The detection rates of Salmonella in Runzhou
District and Danyang City (8.23%, 7.77%) were significantly higher than those in other areas (y*=66.622, P<0.05). The
predominant serotypes in Zhenjiang Area were Salmonella typhimurium (45.30%). The drug resistance rate of
Salmonella in this area was high (82.05%). The highest resistance was to ampicillin (82.05%), followed by tetracycline
(70.09%) and ampicillin/sulbactam (64.10%), chloramphenicol (52.14%) and so on, and the situation of multidrug
resistance was 75.21%, with a multidrug resistance spectrum of 52, mainly ampicillin-ampicillin/
sulbactam-tetracycline-chloramphenicol-sulfamethoxazole-trimethoprim (12.50%) and ampicillin-ampicillin/sulbactam-
nalidixic acid-polymyxin E (7.95%). Conclusion Foodborne Salmonella in Zhenjiang region has a high incidence in
summer and autumn, with relatively high detection rates in Runzhou District and Danyang City. The serotypes are
diverse, and the strains exhibit high antibiotic resistance rates and complex multidrug resistance spectrum. These results
provide a key scientific basis for precise early warning of local foodborne diseases, guidance for empirical clinical
medication, and the formulation of antibiotic resistance monitoring policies.
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CLSDVVSC A Hi 75 1) 25 B0 50 30 1 2 W e B S50, X9 7)
FCTRTIFA T 6 S RS M A2 7 10 28 15 FriA= 2k B
% 7§ Ak (ampicillin, AMP) . AMP/ & [ 3H
(ampicillin/sulbactam, AMS). PK K% 2 (gentamicin, GEN),
P[4 %5 & (azithromycin, AZM), PUFRZE (tetracycline, TET).
Sk 7L MR (cefazolin, CFZ) . SkFVY T (cefoxitin, CFX). 3kt
W i (cefotaxime, CTX) ., SkHLfhIE (ceftazidime, CAZ) . 555
% (chloramphenicol, CHL), Z$WEf& (nalidixic acid, NAL),
TP B (ciprofloxacin, CIP), %% 7 (imipenem, IPM)
& 77 4 B (sulfamethoxazole-trimethoprim, SXT) . Z K 8 &
E (polymyxin E, CT). fix/MillE ¥ F (minimal inhibitory
concentration, MIC) 24 #Uia{ 645 V1 1 45 SR ) 152 7 4% i R 5L
54T DAL R RE XS 3 ek DL A K (R B 2
SChZEIHY ., R LR R A FRE ATCC 25922 fE N
LRI I AR
1.5 HIEAE

R # s B WPS-Excel 2013 ZEiHL e, 407
FHn (%)FmR, GiitRM SPSS 19.0 Geitwfdxd fHit: &
BT R T ARk Fisher BV 312047, P<0.05 %R 22
SAGERE P,
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20212024 AR HTIEAG 2547 & R 1B TS
BEAR, R HVDTTECE 117 bk, DT TR K R R 4.59%,
Hodr, 2021 4E V01T FR B H 38 3.61%, 2022 4701 T FRBRIAG:
HER 4.12%, 2023 V0T IRTEK R Z0h 2.76%, 2024 4F 1
IR R 7.53%, ANIRILEGHAEIVD TG HIAS H R 22
S G EE X (*=19.938, P<0.05).
22 WIIREAREBREER

2547 M EIEMEPIRFEAR, BRATRFER D, KK H
WITRE SN, HALZATHH TR E M S, Hh =Rk
VDT TIRB AR R w, Ar 5 5.31%F 4.75%, AN[FH

AU R B R R 22 B 4 3 X (7=6.61,
P<0.05). WF 1,
23 PIIREARMXEHER
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AT AR A (8.23% . 7.77%), A1 2T FIFHGE X 4%
H SRR (1.54%A01 0.94%) . AR V0] FC R A H R 22
BAT G 7 X (7=66.622, P<0.05), FLAAK: 5502 2.

F 1 2021—2024 EARERTEGPITREREER

Table 1 Detection of Salmonella at different times from
2021 to 2024

ESNi] ARG VITRE hE%
H#EG3—5 H) 536 14 2.61
HBZH6—8 H) 1375 73 5.31
BZEO—11 H) 631 30 4.75
AZ(12—2 H) 5 0 0.00

A1t 2547 117 4.59

Fz2 20212024 FEREMX P ERERMEMEER
Table 2 Positive cases of Salmonella detected in different
regions from 2021 to 2024

HIX BEARBUG  WITIRE Ko 4 %/%
FHH T 631 49 7.77
Gk 649 10 1.54
FHEX 635 6 0.94
TE X 632 52 8.23

A1 2547 117 4.59
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Table 3 Serological distribution of Salmonella in foodborne diseases in Zhenjiang Area

YOI ER TR I 375 750 51 2024 4E/kk 2023 /¥ 2022 4E/kk 2021 4E/kk Atk FEI B EE /%
SR RS UMM ) 21 8 13 11 53 45.30
M RUT TG 11 0 3 6 20 17.09
DT TR 5 1 4 0 10 8.55
WA R TIRH 2 1 2 2 7 5.98
7 NI TR 1 0 0 1 2 1.71
2 RS T T TR 1 0 1 1 3 2.56
TEIR BT TR 2 0 1 0 3 2.56
SRLEM VT 2 0 0 0 2 1.71
H IR 2 0 0 0 2 1.71
B IIRYD T EC A 0 0 1 0 1 0.85
AR VDT 0 0 1 0 1 0.85
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VO T GBI 7 754 531 2024 4F/kk 2023 /B 2022 /¥ 2021 4F/kk Btk A EL /%
BRI IRE 0 0 0 1 1 0.85
BRI TR 3 1 0 0 4 3.42
B STER VDT QR 1 1 0 0 2 1.71
ZRE VIR 1 0 0 0 1 0.85
B A1) A 0 2 0 0 2 1.71
WP RN VDT G T 0 1 0 0 1 0.85
Tk ek S A W IAN ) 0 1 0 0 1 0.85
FEEELL R IG TS 0 1 0 0 1 0.85
it 52 17 26 22 117 100.00

HAansgr=E RFRE NS, HARLG R 4,
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2021 Z 2024 FAHAY 117 BRYPITIRE, HIZH
24 88 Bk, ZEMIZHH K 75.21% (88/117), L EMZ4iL%
ik 52 Fh, LR ZE N AMP-AMS-TET-CHL-SXT, 4
WA 12.50%, H K S AMP-AMS-NAL-CT( /5

25 WIIRENWRAER

117 BRVD T TR T 4 25 RUE 58, 7 96 BRVD T TR
WS 1 B R UL EHiA R 2 (M 25% 82.05%), X AMP
i 25 ¢ % 155 (82.05%), WK /ZE TET (70.09%)Fl AMS
(64.10%). CHL (52.14%); M AR[RAHI KIS E ZFRM
S, — Ak A bk (4 T 24 26 fi 5 (43.59%), X = AX
CTX. CAZ. —ft CFX LRI H AW 25%(23.93% 7.95%), F-IRN AMP-AMS-CFZ-NAL-CT(5 L 6.82%),
15.38%. 7.69%); & T XkEEMZE IPM K- EmT 2540, HApA s,
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Table 4 Resistant situation of Salmonella in foodborne diseases to 15 kinds of antibiotics of 10 categories in 2021—2024

AR5 bR AR 2024 F:(n=52) 2023 (n=17) 2022 4En=26) 2021 4 (n=22) Eit(n=117)
e 2k AMP 43 (82.69) 13 (76.47) 20 (76.92) 20 (90.91) 96 (82.05)
AMS 27 (51.92) 8 (47.06) 20 (76.92) 20 (90.91) 75 (64.10)
CFZ 22 (42.31) 10 (58.82) 6 (23.08) 13 (59.09) 51 (43.59)
4 s CAZ 9 (17.31) 3 (17.65) 2 (7.69) 4(18.18) 18 (15.38)
LA
CTX 15 (28.85) 5(29.41) 2(7.69) 6 (27.27) 28 (23.93)
CFX 4 (7.69) 2 (11.76) 0 3 (13.64) 9 (7.69)
TR B IPM 0 0 0 0 0
LR SRR GEN 10 (19.23) 4 (23.53) 5(19.23) 4(18.18) 23 (19.66)
KIR PR AZM 9 (17.31) 2(11.76) 4 (15.38) 2(9.09) 17 (14.53)
UEZSE S TET 37 (71.15) 13 (76.47) 18 (69.23) 14 (63.64) 82 (70.09)
RIS CHL 31 (59.62) 7 (41.18) 11 (42.31) 12 (54.55) 61 (52.14)
TN NAL 20 (38.46) 3 (17.65) 4 (15.38) 9 (40.91) 36 (30.77)
7RSS
CIP 16 (30.77) 4 (23.53) 4 (15.38) 5(22.73) 29 (24.79)
TEE e s SXT 26 (50.00) 10 (58.82) 9 (34.62) 11 (50.00) 56 (47.86)
R CT 11 (21.15) 0 3(11.54) 6 (27.27) 20 (17.09)
e 55 PR 25, B %,
5 20212024 FPIIRBAZEMAIESH
Table 5 Distribution of multidrug resistance patterns of Salmonellain 2021—2024
i 24 1% DA R BB MR EL/% TR Z5FhA /2
1 AMP-CFZ-TET 1 1.14 3
2 AMP-TET-SXT 1 1.14 3
3 AMP-CHL-SXT 1 1.14 3
4 AMP-AMS-TET-CHL 1 1.14 3
5 AMP-AMS-TET-NAL 1 1.14 3
6 AMP-AMS-TET-SXT 1 1.14 3
7 AMP-AMS-NAL-CT 7 7.95 3
8 TET-NAL-CIP-CT 3 3.41 3
9 AMP-CFZ-TET-SXT 1 1.14 4
10 AMP-TET-CHL-NAL 1 1.14 4
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i 245 % B R BR ML/ % T 2R/
11 AMP-TET-CHL-SXT 3 3.41 4
12 AMP-AMS-CFZ-GEN-TET 1 1.14 4
13 AMP-AMS-CFZ-TET-SXT 1 1.14 4
14 AMP-AMS-CFZ-NAL-CT 6 6.82 4
15 AMP-AMS-GEN-TET-CHL 1 1.14 4
16 AMP-AMS-TET-CHL-SXT 11 12.50 4
17 AMP-AMS-CFZ-CTX-GEN-TET 1 1.14 4
18 AMP-AMS-CFZ-CTX-TET-CHL 2 227 4
19 AMP-AMS-CFZ-CAZ-CTX-TET-CHL 1 1.14 4
20 AMP-AMS-CFZ-CAZ-CTX-CFX-TET-CHL 2 227 4
21 AMP-CFZ-GEN-TET-SXT 1 1.14 5
22 AMP-CFZ-TET-CHL-SXT 1 1.14 5
23 AMP-TET-CHL-CIP-SXT 1 1.14 5
24 AMP-TET-CHL-SXT-CT 1 1.14 5
25 AMP-CFZ-CTX-TET-CHL-SXT 1 1.14 5
26 AMP-AMS-CFZ-TET-CHL-SXT 1 1.14 5
27 AMP-AMS-CFZ-TET-NAL-CT 1 1.14 5
28 AMP-AMS-GEN-TET-CHL-SXT 1 1.14 5
29 AMP-AZM-CHL-NAL-CIP-SXT 1 1.14 5
30 AMP-AMS-CFZ-CTX-TET-CHL-SXT 2 227 5
31 AMP-AMS-CFZ-CAZ-CTX-GEN-CHL-SXT 1 1.14 5
32 AMP-AMS-CFZ-CAZ-CTX-TET-CIP-SXT 1 1.14 5
33 AMP-AMS-CFZ-CTX-TET-NAL-CIP-CT 1 1.14 5
34 AMP-CFZ-TET-CHL-CIP-SXT 1 1.14 6
35 AMP-CFZ-CTX-TET-CHL-NAL-CT 1 1.14 6
36 AMP-AMS-CFZ-GEN-TET-CHL-CIP 1 1.14 6
37 AMP-AMS-CFZ-CTX-GEN-TET-CHL-SXT 3 3.41 6
38 AMP-AMS-CFZ-AZM-CHL-NAL-CIP-SXT 1 1.14 6
39 AMP-CFZ-CAZ-CTX-TET-CHL-NAL-CIP-SXT 1 1.14 6
40 AMP-AMS-CFZ-CAZ-CTX-CFX-TET-CHL-NAL-CIP-SXT 1 1.14 6
41 AMP-GEN-AZM-TET-CHL-CIP-SXT 1 1.14 7
42 AMP-AMS-CFZ-GEN-AZM-TET-CHL-SXT 2 227 7
43 AMP-AMS-CFZ-GEN-TET-CHL-CIP-SXT 1 1.14 7
44 AMP-AMS-GEN-AZM-TET-CHL-CIP-SXT 2 227 7
45 AMP-AMS-CFZ-CFX-AZM-TET-CHL-CIP-SXT 1 1.14 7
46 AMP-AMS-CFZ-CAZ-CTX-CFX-AZM-TET-CHL-CIP-SXT 3 3.41 7
47 AMP-AMS-CFZ-CAZ-CTX-GEN-TET-CHL-NAL-CIP-SXT 3 3.41 7
48 AMP-AMS-CFZ-CAZ-CFX-AZM-TET-CHL-NAL-CIP-SXT 1 1.14 7
49 AMP-AMS-CFZ-CAZ-CTX-CFX-GEN-TET-CHL-NAL-CIP-SXT 1 1.14 7
50 AMP-AMS-CFZ-CAZ-CTX-GEN-AZM-TET-CHL-CIP-SXT 1 1.14 8
51 AMP-CFZ-CAZ-CTX-GEN-AZM-TET-CHL-NAL-CIP-SXT 1 1.14 8
52 AMP-AMS-CFZ-CAZ-CTX-GEN-AZM-TET-CHL-NAL-CIP-SXT 1 1.14 8
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