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Abstract . Objective To understand the antimicrobial resistance of foodborne Salmonella isolates in China in 2016.
Methods Broth microdilution method were used for the antimicrobial susceptibility of 775 Salmonella isolates against 16
antimicrobial compounds which belongs to 10 categories, and real-time fluorescence quantitative polymerase chain reaction
method was used to detect the existence of mcr-1 gene. Results  About 72.7% (549/775) isolates showed different
antimicrobial resistant levels to 16 antimicrobials tested, and the resistance rates to nalidixic acid ( NAL), tetracycline
(TET), ampicillin ( AMP) and ampicillin-sulbactam ( SAM ) were as high as above 34% while all strains were
susceptible to imipenem (IPM) and meropenem (MEM). About 44.4% (335/775) were identified as multi-drug resistant
(MDR ) strains, among which resistance to as much as eight classes of antimicrobials was unfolded. There were
134 antimicrobial resistance spectrums with NAL, TET and AMP-SAM-NAL as the top three spectrums. Two isolates were
identified carrying mcr-1 gene, one was Salmonella Derby serotype with resistance to 8 classes of drugs at the same time,
while another one was Salmonella Typhimurium serotype with co-resistance to 7 kinds of drugs. Serious multi-drug
resistance was found in some provinces. Conclusion An overall high level antimicrobial resistance was found among
foodborne Salmonella isolates in 2016, so was the MDR condition, especially for strains recovered from some provinces.
Mecr-1 gene could be carried in foodborne Salmonella isolates, therefore, close attention should be paid to its surveillance

and further research on the antimicrobial resistance and transportation.
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Table 1 ~ Antimicrobial susceptibility testing results for 755 Salmonella strains against 16 antimicrobials

B # 2 BUEH AR T 25 AR £ (% ) A TR % ) HURTE R AL (% )
— NAL 396(52.5) — 350(47.5)

MRS cIp 161(21.3) 289(38.3) 305(40. 4)
ISEZNE TET 358(47.4) 11(1.5) 386(51.1)
HHEL AMP 291(38.5) 3(0.4) 461(61.1)
PN T B/ PR T e Tt 40 1 3 2% SAM 263(34.8) 32(4.2) 460(60.9)
R CHL 187(24.8) 87(11.5) 481(63.7)
” FFC 170(22.5) 65(8.6) 520(68.9)
ik e SXT 179(23.7) — 576(76.3)

KF 103(13.6) 47(6.2) 605(80. 1)
. CTX 89(11.8) 4(0.5) 662(87.7)
- CAZ 45(6.0) 11(1.5) 699(92.6)
FEP 40(5.3) 7(0.9) 708(93. 8)

ALY 2 GEN 83(11.0) 0(0.0) 672(89.0)
EA T S CT 61(8.1) — 694(91.9)
e IPM 0(0.0) 0(0.0) 755(100.0)

FRR S MEM 0(0.0) 0(0.0) 755(100.0)
. —F% 78 CLSI o, EUCAST #g i & A5 Z 914k R 1Y 20 2 A
2.2 T 2y 43 AR T #2 VI 32 hu A Z R KT B (n =755)

Z E M2 (MDR) Fkk 2L A 335 #, &5 A H Bk Table 2 Different categories of antimicrobial resistance that
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Table 3 Dominant antimicrobial resistance spectrums of Salmonella isolates
[F) b i 245 2% fiif 24 3i% R B hi b/ %
NAL 71 9.4
! TET 40 5.3
NAL-TET-CIP 24 3.2
2 NAL-TET 19 2.5
NAL-CT 9 1.2
AMP-SAM-NAL 32 4.2
AMP-SAM-TET 14 1.9
’ NAL-CHL-TET-FFC 10 1.3
SXT-CHL-TET-FFC 9 1.2
AMP-SAM-NAL-CT 23 3.0
4 AMP-SAM-NAL-TET 17 2.3
SXT-NAL-CHL-TET-FFC-CIP 8 1.1
6 GEN-AMP-SAM-FEP-NAL-TET-CTX-KF-CIP 14 1.9
GEN-AMP-SAM-SXT-NAL-CHL-TET-FFC-CIP 13 1.7
’ AMP-SAM-SXT-NAL-CHL-TET-CTX-FFC-CAZ-KF-CIP 12 1.6

TE R A U S 1 0% LLE A 1S Bhifis 24538 (36 315 8k ), R4 119 Fhif 2535 (7 234 %) K51

4 ASIR]HE DR E T T T 43 B AR 25 R0
Table 4  Antimicrobial resistance of Salmonella isolates

recovered from different provinces

SR T [N R/ S A ) i i ANG R )

(%)  BRE(%) REHKE(%)

IRA 76 55(72.4) 24(31.6) 3(3.9)
K 66 54(81.8) 36(54.5) 16(24.2)
WA 65 52(80.0) 20(30.8) 6(9.2)
IR H 53 27(50.9) 20(37.7) 6(11.3)
PR IR X 47 25(53.2)  16(34.0) 0(0.0)
uplES 42 35(83.3) 17(40.5) 2(4.8)
LA 41 36(87.8) 28(68.3) 2(4.9)
“HE 40 27(67.5) 20(50.0) 4(10.0)
BT 39 30(76.9)  22(56.4) 0(0.0)
R 35 31(88.6) 18(51.4) 4(11.4)
LG4 28 14(50.0)  6(21.4) 4(14.3)
wHE 27 20(74.1)  13(48.1) 4(14.8)
K 27 23(85.2) 15(55.6) 7(25.9)
i) 25 19(76.0)  14(56.0) 7(28.0)
M|y 23 17(73.9) 11(47.8) 0(0.0)
LTs 21 18(85.7) 13(61.9) 2(9.5)
B 20 17(85.0)  13(65.0) 3(15.0)
WS IR X 18 15(83.3)  13(72.2) 3(16.7)
) 16 8(50.0)  2(12.5) 1(6.3)
TS 15 11(13.3)  5(33.3) 2(13.3)
Lk 13 5(38.5)  3(23.1) 0(0.0)
HoAth 18 — — —

&it 755 549(72.7) 335(44.4) 78(10.3)
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AP, G5 RGEHAE AL i 25 2 i 25 0L E R\ S i 25 HY
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4,12.i:1,2,

5 mer-1 BEP D 17T 8 20 1 K 1 2 il 25 2R
Table 5  Antimicrobial susceptibility testing results for

mer-1 gene positive Salmonella isolates
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