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Molecular typing and drug resistance of Salmonella
in Ningxia from 2014 to 2020

GUO Bang-cheng,LI Na,ZHANG Yan-fei, WEI Qiong,LIU Xiang, HAO Qiong

(Ningxia Hui Autonomous Region Centre for Disease Control and Prevention ,Yinchuan 750004 .China)

Abstract: This study aimed to analyze the drug resistance, prevalent serotypes and pulsed field gel electrophoresis (PFGE)
types of Salmonella from food and case sources in Ningxia from 2014 to 2020. Serum typing, PFGE typing and broth dilution
drug sensitivity tests were performed on 188 strains of Salmonella isolated from various foods and clinical cases from 2014 to
2020. Salmonella enteritidis was the predominant serotype in foods and clinical cases. A total of 76 strains (49.35%) and 18
strains (52.94%) were isolated from food. accounting for 50% (94/188). Among 188 Salmonella strains from various
sources, 182 strains showed different levels of drug resistance, and 176 strains were multi-drug resistant. Among them, 101
strains (55.49%) were resistant to two to four antibiotics, 52 strains (28.57% ) were resistant to five to eight antibiotics, and
23 strains (6.59%) were resistant to 9— 12 antibiotics. After Xbal restriction enzyme digestion, 93 PFGE bands were obtained,
and the similarity was 46.3% —97.0%. The dominant bands were NXSM0065, NXSM0074 and NXSM0069, representing 41
strains accounting for 21.81% of all isolates. The predominant serotype of Salmonella in Ningxia was Salmonella enteritis,
and the drug resistance of clinical cases and food-derived isolates was generally severe. The same serotype of PFGE from differ-
ent sources showed high homology and did not show an obvious correlation with the drug resistance spectrum.
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2000 47 3l Ji o7 T S L A BR VD 1T B M R A
T RPN TR 45 O D 2011 AR I A A K 4
JRURSE Wi 50 4 ThT WA 000 A b DX B I IR U0 1T
(o AT S5 G5 Ko BT 25 W0 Tl 25 /2 . AR
WFFEX; 2014 — 2020 4F- 43 85 [ & &b U 41 9 188
BRVD TR R AT I3 7Y L it 25 M & PFGE 4y F 4r &,
RN T 7 2 M X [ S U5 v 1 B 1 T 24 0 22 4%
T3 AR R TR I IR G B 28 A i G A e
(1 B 4 B2 LR 2 AR 4T

1 MBER=E

L1 BMORIR W T E 2014 —2020 48 5 T
10 A UG W R 15 57 £ VR P 0 T A IR B
188 KRV T T, AR AL % L IV BE S R % 5, AT
PEGE 73773 #1125 W) U E S 56
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1.2.1 BR) pEHErEF AR (G RRYL.XLD) %0l i 35
LAY A BHEFEEERFEEA®E
CHROM Agar 24 7 20T B [ 1 05 5 A B 45 1
WA RAF W ITIREZKE W B P SST 2 A
FR il 4 N VT8 Xba 1 W B NEB /2 F] ; Seakem Glod
e B 25 E LONZA /A ; Tris-Hel .SDS.ED-
TA 280 H Souarbio Life scienses 23 7l ;

1.2.2 &% ©ATEUEUW H Bruker AW, BE
JAGAX B Tk v 37 B Je FL VK & G2 W A 26 [ Bio-Rad 2
Al A [ SO AL AR AU 1 R AR AR
A RAH,

1.3 BRI OB RN Bk T BE VT A3 B R
WL AR MAC XLD KR 5% B A 1557 4 36 C 1
72 18 h, PRHU AT B 0 % 22 AT BT 4 . T IR
[ IRG R Ei

1.4 258085 SRR W7 MR E I 2 bk R
B /N I B He - (minimum inhibitory concentra-
tion, MIC) , H A& ¥ I8 | ifg B AR FH B A9 A IR A
PEHE AR A 2D BRIEAT

1.5 Bkl e f vk o B e IR 5 B0 TR R
W43 B S EAT 0 U 2 a1 A
Weika s X Xba 1Y) 2.5 h,f#i F§ Chel Mapper
bk w7 458 Jie L K 43 B LK B TE] DRy 18 b H KO JEE
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WITH N . 55 B TR 49.35% , Hk b B0 %€
WIRH . 22.08% s & MR TR 34 #2087 A Il
R R YD TR IR A F RG], 5 52,94 %, Kk A Tb
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Tab.1 Serotype results of Salmonella from various sources

- wa’%fﬁﬂﬂév{% "Aél%ﬂé‘/)/\? SR
TEEIRAR wbk ki EbE BRI
e % # %

EH R T 1 0.65 — — 0.53
i 1 0.65 — — 0.53
A FIPHD T 1 0.65 — — 0.53
B3NN 76 49.35 18 52.94  50.00
AR T T 1 0.65 — — 0.53
HRUITHE 1 0.65 — — 0.53
W WOREY T 1 0.65 — — 0.53
FHEC AT T 1 0.65 — — 0.53
BRI 8 5.19 - - 4.26
HYITE 1 0.65 — — 0.53
ST ] T — — 1 2.94 0.53
WITE I 18 11.69 9 26.47  14.36
PRl | — — 1 2.94 0.53
ERESUAL| 34 22.08 3 8.82  19.68
U NPT 3 1.95 — — 1.60
RIS T 1 0.65 1 2.94 1.06
P RV 1T R — — 1 2.94 0.53
PRV T 1 0.65 — — 0.53
5y U 1T 1 0.65 - - 0.53
B0 5 v 1T B 1 0.65 — — 0.53
BN b B 2 1.30 — — 1.06
BILVITH 1 0.65 — — 0.53
&3t 154 34 100
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Tab.2 Resistance of Salmonella from various sources to 14 antibiotics

BRI (n=152) 9 1) 2k 5 (n = 30)
s iy 25 %% 8 TR HL Lh iy 25 %% AP R L
% %
TG AMP) 109 3 40 71.71 22 1 7 73.33
LA A IE (CAZ) 15 — 137 9.87 3 — 27 10.00
WV 1w (IMP) 0 7 145 0.00 0 3 27 0.00
P43 % (TET) 114 — 38 75.00 22 — 8 73.33
ZEIE R (NAL) 99 — 53 65.13 20 — 10 66.67
ZREZE E(CD 19 17 116 12.50 4 4 22 13.33
K AYG T (CFX) 10 2 140 6.58 2 — 28 6.67
AR 2 (CHL) 58 28 66 38.16 11 7 12 36.67
KAABEN (CTXO 53 — 99 34.87 10 — 20 33.33
3 J e M (CFZ) 119 10 23 78.29 23 6 1 76.67
KRR % (GEN) 48 4 100 31.58 9 2 19 30.00
B I W (SXT) 34 — 118 22.37 7 — 23 23.33
] 25 35 2 (AZMD 24 — 128 15.79 5 — 25 16.67
WV R (CIP) 15 — 137 9.87 3 — 27 10.00
x3 HmOKBEDTEMAILLHEERL(n=30) %= 4(%)

Tab.3 Distribution of the durg resistance spectrum of -
8 P L LY

Salmonella from case source i 24 1%

# %

B o 2h 3%

i 24 13 'ﬂ;& m:;z/ NAL-TET-AMP 12 7.89
0

NAL-AMP-CFZ 16 10.53

NAL 2 6.67
TET-AMP-CFZ-CT 11 7.24

NAL-TET-AMP 5 16.67
NAL-GEN-AMP-CFZ 6 3.95
NAL-AMP-CFZ 6 20.00 7
. NAL-TET-AMP-CFZ 20 13.16

NAL-TET-AMP-CFZ 13 43.33
CHL-TET-AMP-CFZ-SXT 6 3.95
CHL-GEN-TET-CTX-AMP-CFZ-SXT 2 6.67 ’
CHL-NAL-GEN-TET-CTX-AMP-CFE- ) ; NALAETCIXAMPCEZ 0 59
AZM-SXT 6.6 CHL-TET-CTX-AMP-CFZ-SXT 6 3.95
CHL-TET-AMP-CFZ-SXT-CT 6 3.95
R4 ERFBELNEMAESHFHER(n=152) CHL-GEN-TET-CTX-AMP-CFZ-SXT 20 13.16
Tab.4 Distribution of the durg resistance spectrum of CIP-GEN-CTX-AMP-CAZ-CFZ-AZM 6 3.95

Salmonella from food source
CHL-NAL-GEN-TET-CTX-AMP-CFE- 0 5 09
" L R AZM-SXT '
ﬂﬁ‘f?‘jla ﬁ& V
0 . .

CIP-NAL-GEN-TET-CTX-CFX-AMP- ] 505
NAL 4 2.63 CAZ-CFZ-AZM-SXT Y
CHL-NAL 6 3.95 CIP-CHL-NAL-GEN-TET-CTX-CFX- o s
.JO

CHL-TET-CFZ 6 3.95 AMP-CAZ-CFZ-AZM-CT
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PFGE cluster analysis of 188 Salmonella strains
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