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Serotyping, molecular subtyping and drug resistance patterns of Salmonella isolates from
retail meat in Shanghai, 2016
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Abstract; Objective To find out the serotype distribution, molecular subtyping and drug resistance patterns of
Salmonella isolates from marketed meat products in Shanghai. Methods A sentinel supermarket or market near an
intensive community from each of 16 administrative regions in Shanghai were randomly selected, in which livestock and
poultry meat products were collected regularly from January to August in 2016. Salmonella isolation and serotyping,
antibiotic susceptibility testing, as well as molecular subtyping were conducted according to the foodborne disease
surveillance monitoring program of the China National Center for Food Safety Risk Assessment. Results A total of 158
Salmonella strains were isolated from 606 commercially available meat products including pork, chicken, duck, beef,
mutton and goose. Total positive rate was 26. 1% (158/606), separation rates for livestock and poultry were 52.5%
(83/158) and 47.5% (75/158 ) respectively. Salmonella enteritis, Salmonella typhimurium, Salmonella derby,
Salmonella rissen and Salmonella indiana were the top 5 Salmonella serovars for meat products in Shanghai, but serovar
type distributions in livestock and pouliry were significantly different ( P < 0.05). Sulfisoxazole had the highest drug
resistance rate for 158 Salmonella strains (79.7% , 126/158), followed by streptomycin, nalidixic acid, ampicillin,
tetracycline and chloramphenicol (38.0% ~77.8% ). Moreover, 123 strains (77. 8% ) were multi-drug resistant (MDR)
strains.  Drug resistance rates of gentamicin, streptomycin, sulfonamides, trimethoprim/sulfamethoxazole,

chloramphenicol, tetracycline and ceftiofur, ceftriaxone and nalidixic acid were significant different in Salmonella strains
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from pigs and chicken (P <0.05). Six antibiotics exceeded the detection limits in almost half of the Salmonella strains.

Salmonella enteritis strains had 15 PFGE patterns, in which type 1 and type 3 were predominant clones. Salmonella

typhimurium strains had 23 significant different PFGE patterns, which showed genetic polymorphism features. Conclusion

Salmonella contamination in retail meat and poultry is the main reason which leads to high Salmonella positive rate in

Shanghai, the multidrug-resistant of Salmonella in meat products is serious and must be paid attention to. Salmonella rissen

from pigs and Salmonella give from chicken are the newly imported animal originated Salmonella serovars.

Key words: Salmonella; serovars; multi drug resistance; molecular subtyping; foodborne pathogenic bacteria; meat

products; Shanghai
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Figure 1~ Sample distribution monthly and positive
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Table 2 Differential drug resistance distribution of Salmonella in meat products to 14 antibiotics

i 24 B bR £ (% )

LR e A (n=158)  HA(n=82) 7 (n =60) ¥ "
S GEN 33(20.9) 22(26.8) 7(11.7) 4.90 <0.05
STR 123(77.8) 73(89.0) 38(63.3) 13. 40 <0.001
B-P9 Tk i g 2% AUG2 27(17.1) 15(18.3) 12(20.0) 0.07 0.798
XNL 19(12.0) 5(6.1) 12(20.0) 6.35 <0.05
PRES AXO 18(11.4) 5(6.1) 11(18.3) 5.19 <0.05
FOX 7(4.4) 3(3.7) 4(6.7) 0.67 0.413
K I TR AZI 11(7.0) 4(4.9) 5(8.3) 0.70 0. 404
HHEL AMP 92(58.2) 48(58.5) 35(58.3) 0.00 0. 981
" CIP 48(30.4) 28(34.1) 15(25.0) 1.37 0.241
X NAL 95(60. 1) 32(39.0) 50(83.3) 27.88 <0.001
HE— FIS 126(79.7) 72(87.8) 43(71.7) 5.86 <0.05
SXT 47(29.7) 35(42.7) 11(18.3) 9.38 <0.05
AHmEK CHL 60(38.0) 50(61.0) 7(11.7) 35.06 <0.001
WEZ S TET 87(55.1) 65(79.3) 16(26.7) 39.12 <0.001
MDR( =3 Fi) 123(77.8) 33(40.2) 27(45.0) 0.32 0.571
MDR( =6 Fi) 52(32.9) 32(39.0) 12(20.0) 6.56 <0.05
MDR( =11 ff) 3(1.9) 4(4.9) 3(5.0) 0.00 0.974
o ACT/S 34(21.5) 25(30.5) 5(8.3) 10.21 <0.05
ACSSuT 31(19.6) 23(28.0) 5(8.3) 8.51 <0.05
ACSSuTAuCx 1(0.6) 0(0.0) 1(1.7) 1.37 0.241
H—FR T
3 IS8 MRAHISH P TTE XS 14 Frid: 2 MIC EHRY 5 HIF 3L
Table 3 Proportion of 158 isolated Salmonella from meat to 14 antibiotics’ MIC
bz TR A 00 R FE 19 MIC (A /5 1L/ %
0.015 003  0.06  0.12  0.25 0.5 I 2 4 3 16 3 64 128 256 512
GEN — — — — 0.0(0) 1L4(18) 44.3(70) 228(36) 0.6(1)  0.00) 19(3) 19.030)% — — — -
STR — — — — — — —0.000)  13(2)  T.6(12) 13.3(21) 21.5(34) 12.7(20) 43.7(69) *  — -
AT — — — — - — (1) 35.4(56)  4.4(7)  3.8(6) 38.6(61) 17.1(27) — — — —
XNL — — — 00000 0.000) 1.3(2) 7.0(11) 69.6(110) 101(16 32) 10.801m* — - - -
AX0 — — — —  .7(126) 8.2(13)  0.0(0)  0.6(1)  0.0(0) 0.6(1) 0.0(0) 0.0(0) 0.00) 10.8(17)* — -
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AP — — - — - — 0.0(00) 278( 114(18) 3(2) 0 0.6(1)  0.000) $8.292)* — - -
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CHL — — — — — — — 0.0(0)  0.000) 82(13) S53.8(85) 8.2(13) 29.7(47)* — - -
TET — — — — - — — — M) 06(1) 132 53.8(85)  — — — —
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Figure 3 PFGE cluster analysis atlas of Salmonella enteritidis
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Figure 4 PFGE cluster analysis atlas of Salmonella typhimurium
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