B AR R
—498— CHINESE JOURNAL OF FOOD HYGIENE 20234F4 35 B4 4

FRRE

20214538 & T — 2 I R AR VD 1] TR 8 ) b 2 0 18 R B JEU R AR 20 A

TRELVAFAE R EE Bk NEF  aF !, 2H R
(1. TERBBREEH PO, ME 2 45370032, A EFR B EHF 8,78 M 450016)

s

i E:BHH 542021 FH ST —RLXERV AR T EY BHRNOBREIL, FTiE SR PEF4R
TARARFZREE S REG LI OHERETRRA B LT x5 5 06y 10D TARITRFZHSA BHRKE S5 H
A 71 By (SPIs) 45 /£ 2L B B B (mogA .sseL.mgtC befA .araB) % M BBk 3 % fx & 5k (PFGE) 5 B 41, &R 10 %
IR FRBRXAA 1,3,19;g,s,t, L XRAEDITE, 10T TTH Kbk FAFEEF RRXEXZ TRF
BHyath R4 100%, A FPAEFEE P LB EG 2 RTEATEIR WRE 2B FE AFL LA W B aH
£ % 100%. PFGE B# R ESH EZ 7,10 %A (2 BhmHI AR, S R R 3R Z M EF L LR, G AR R,
I0MRE T SHENERFEEARABEAE R, Gid ARRYFEFHERAATALIRBRYNH, ZAMHF 5
HFENBBFEAR KB 2RO NHEA S Eatthn, X3RN HERE,

KB AW PE; LEABRRIYNE,; hFA, HHRAL; Rty BEKkak; LR

hESES:RISS XHERARIRED : A X E S 1004-8456(2023)04-0498-06

DOI:10. 13590/j. cjth. 2023. 04. 002

Analysis of the characteristics of Salmonella senftenberg causing a food
poisoning incident in 2021 in Xinxiang
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Abstract: Objective To analyze the pathogenic characteristics of Salmonella senfienberg isolate causing food poisoning
in Xinxiang in 2021. Methods Epidemiological investigation of food poisoning event was performed. Pathogenic bacteria
were separated and identified from 11 samples. Ten Salmonella isolates were subjected to serotyping, drug susceptibility
testing, detection of characteristic gene fragments (mogA, ssel., mgtC, befA, araB) of 5 virulence island (SPIs) and
pulsed field gel electrophoresis (PFGE) typing analysis. Results Serum antigenic formulas of all Salmonella isolates
were 1,3,19;¢,s,t Salmonella senfienberg. All Salmonella isolates were resistant to cefazolin, kanamycin, gentamicin
and amikacin. Among them, two isolates from the patient feces were also resistant to ampicillin, tetracycline, doxycycline,
chloramphenicol, trimethoprim/sulfamethoxazole. PFGE clustering analysis showed that there was no difference in the
bands among the 10 strains (2 cases strains, 5 food strains, and 3 environmental strains) , suggesting that they were highly
homologous. Five Salmonella pathogenicity island characteristic gene fragments were detected among 10 isolates.
Conclusion Salmonella senfienberg caused the food poisoning event. The isolates carried 5 Salmonella pathogenicity
island characteristic gene fragments and 2 isolates exhibited multi-drug resistance. Relevant departments should pay more
attention to this issue.
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B 5T B VO A BT B RAT IN TH) BT % (Matrix
assisted laser desorption ionization time of flight mass
spectrometry, MALDI-TOF-MS, R M % E AUTOF
MS1000) , %< % PCR X (CF96) . Jik i 47 Bk Jic iy Uk X
(CHEF MAPPER) BEJ W4 {L (UNIVERSAL HOOD
I1) (Bio-Rad) , % [ 3 24 4 AL (V3020) . 25 B4
B (VIZION) (Thermo Fisher)

HIRA P (C22010D1, 7 BREL) U T R
(35 97 (Sal30, 35 I RF I 5% ) , £ IRk BUW I 24t

PCR X7 (A5521-25T, bt i A ) Wb 1T IR 8 12
W 1 375 (94820, SST J}22 ) , 4 22 F 9 P T 24 S0 00 A
(CHNENF, Thermo Fisher) fil % 75 & 3% 2 « %0 7% 74 Ak
(Ampicillin, AM) | &R TE MR/EF B3 (Ampicillin/
Sulbactam, AMS) ; 3k 7 1# % 25 . 3k 78 Wk 1k ( Cefazolin,
Cz) . 3k 1 WE Ji5 (Cefotaxime, CTX) . 3k 0 fib B
(Ceftazidime, CAZ) 3P4 T (Cefoxitin, CFX) 3k 7
Mt Ji5 (Cefepime, FEP) ; Bk 5 % i 28 . 0 & K% 5
(Imipenem , IMP) \%gi%ﬁq(l\/leropenem, MEM) ;B-Ij\]
Tk e T 40 0 500 < B B PG AK - 5 B 4E R (Amoxicillin
clavulanic, AMO/C) .3k 0 BE Ji7 - 5@ Fi7 4E FR ( Cefotaxime
clavulanic CTX/C) . 3k i fth BE - 572 $37 4k R ( Ceftazidime
clavulanic, CAZ/C) ; J:Ath B -~ B B 25 . &l B4
(Aztreonam, AZM) ; & £ #F 4% 28 . 8 & &R
(Streptomycin, STR) \Jﬁgﬁﬁ%%(lianamycin, KAN) . JK
K % Z (Gentamicin, GM) . Fi >k £ & (Amikacin,
AMI) ; M i 2 : Z50E IR (Nalidixicacid , NAL) (7 K 70
£ (Gemifloxacin, GMI) | Z£ & 3 ¥ & (Levofloxacin,
LEV) .3 A ¥ & (Ciprofloxacin, CIP) ; £ 5 H % 25 .
£ i B % (E Colistin, CT) . £ % B % (B Polymyxin
B, PB); U 22 . PUFRZE (Tetracycline, TE) K
% (Minocycline, MIN) . £ P4 #f £ (Doxycycline,
DO) ; & % % 25 . & % F (Chloramphenicol, CHL) ; fifi
e 25 < Bk Ji B IEE 8k (Sulfamethoxazole, SUL) & J7 #r
S| (Trimethoprim/Sulfamethoxazole , SXT) ; K#F W
fig 2 - B 47 A% 2% (Azithromycin, AZM) 4t 30 #2549 .
It 1B B (50150, Lonza SaKem Gold) , &5 1 i K
(PL121, K 3K 5 ) , BRI ¥ A V) B Xba 1(1093,
TaKaRa 2 & ) , Dye Plus2xPhanta Max Master Mix
(P515-01, W MEE) , 5 Ff 35 7 3 1 51 9 7 51 (L g
T,
1.2 ik
12,1 WA A A

X5 W e T R DA A I E (Y
PR R A FICR) CREBEIYIEE, 7] 5E
B LA R ] BB N T3 B R AR AR AR
12,2 FEAIE T B 7 5 n] BE A Y i A

G 6 AR i Tt 22 A el A 2 A A R R
(2012 AR )P, X B A BE AT 1 T A B R M B0
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1.2.4 b1 e Il i 5 7Y P47 EM% 308, PFGE E1% 1 BioNumerics {44k

R IR BEAR L XU TR AT 0 8L, Fe IR Vb 1)
T & 12 W I 7 150 B 5 E A7 15 e 4 , R4 Kauffman-
White $/L I 2 6 %€ U0 171 1 B9 1L 375 22 531
1.2.5 UTE G

FH R A 7 s B 12 0 5 0 1) TR R e R R
J¥ (Minimum inhibitory concentration, MIC) . £ & 1k
FO T ) DT 2 B A TR 2 R T A, B
B P2\ B-PN I e 28 UM T 28 D BR 2K 2 e R
EMEZHERE AERE RIFNESE 30 Figy
Yy, ARG 2020 RS 1 i PR 52 56 28 A v AL T3 2% (the
Clinical and Laboratory Standards Institute, CLSI) #R
8 B R X 245 ) 1 SO (S) | A (D) B it
#(R).
1.2.6  Jbkthiz BE K HL VK 23 o0 B

i B PulseNet China £ AR F Wb vb 718 ik v 3%
Bt e A 1k (Pulsed-field gel electrophoresis, PFGE) #1

B, RO AR AL 4 1 (Unweighted pair-group
method with arithmetic means, UPGMA ) X 4% 7 it 47
A MR A LAY Dice £ B0 7t 1 Wk 8] A4
AHALE , AHALEE 100% # Ik 4 J& T 7] — PFGE #4 .
4 TEN-OVER J U, #5 [ #% PFGE 7 8{LH 1~ 3
AN FRAt 25 5, I o oAy BT R T e A G
1.2.7 #7757 1E 5 RS D)

PLVP TR 9 & DNA AR, 5 Al SPI-s/SPI-a F§
HERE N 518 51 W3 1, PCR MK & 50 pL: %
PR N 25 wL, LRSI Y045 2 pL, YT A AR
DNA 2 plL,ddH,0 19 pL. PCR &7 & N 95 C.
10 min, 95 °C .15 s,k 58 °C.30s,72 °C.30 s, H ik
7 35 MEH , feJ5 72 °C .10 min, PCR JZ ¥ 4%
Je  BUS WL BB PR 1. 2% B BE R AT I
VK, HL UK HL R 140 V., HL UK 1] 30 min, &8 B AR X
XA R AT RO AR

R T SASRE T By FRAE LD 3 51 4y e 1))

Table 1 ~ Amplified primer sequences of 5 virulence island characteristic genes of Salmonella

LA STl s -3 3 7 B R K/ bp
SPI-1 -s ATTGGCTTAGTTTCTATCTCCG

mogA 419
SPI-1-a CCTTCCAGCGTTTCTTTGA
SPI-2-s CTATCCTATTGGGCTTAT

ssel, 304
SPI-2-a GTTGGGTACATTGTCTG
SPI-3 -s CGACGATCATTATTCTTTG
3 A . - mgtC 200
SPI-3-a GACCGAACCTAACCCTTGT
SPI-4-s CTTTGGCGGAATGTTGTC

befA 235
SPI-4-a CTGGCTGGTCTGAGTATCG
SPI-5-s AGGTAGACGTGCCGATGACTT

araB 558
SPI-5-a CGAATGCGATGTTTGTGCT

2 BHR
2.1 AT A A B TR I A 4G

FE 0 ) b AR5, R B 14 1 BE Rl 41, oy
ATAE 5 P RBE 14 195 41 249 1 £ TR) — 37 PO 4
4 57 DA 1] i A S [ IR T8] Bt SRR AR o e PR A AR
NI RS R G SR . MWSRAER 11

FEARPEAT LB SR I, 10 BEA & VP T invA
BN M BEBUR B NP T
2.2 VAR AT S RN 4 B 25 R

10 #k 7] & 70 1] 3 22 MALDI-TOF-MS , 4= 1k %
FE ML o RVAS I R BT . W3R 2.

F 2 1A T SR R AR A T 4 2

Table 2 Test results of 11 samples from different sources
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Table 3 Drug sensitivity test of 10 Salmonella strains

ELESS Eiap M2 AR PRS2 EILA R YR FACGRm JIRm O REmE WK/ %
Sk 76 v b R R R R R R R R R R 100
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Bk = A R R R R R R R R R R 100
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ZVARE R R S S S S S S S S 20
AEF R R S S S S S S S S 20
YR R R S S S S S S S S 20
B R 2 A % A 24 W 1 Uk
R4 10RRUD TR (it 24 3%

Table 4  Drug resistance spectrum of 10 Salmonella strains
K R iiif 24 1% AT kS U3 it 24 1%
AL AM-CZ-GM-AMI-KAN-TE-DO-CHL-SXT 1 B 177 CZ-GM-AMI-KAN
B2 AM-CZ-GM-AMI-KAN-TE-DO-CHL-SXT 0 CZ-GM-AMI-KAN
TP PR il 1 CZ-GM-AMI-KAN ES i CZ-GM-AMI-KAN
B il 2 CZ-GM-AMI-KAN VBT CZ-GM-AMI-KAN
RG] CZ-GM-AMI-KAN FE2% 1 CZ-GM-AMI-KAN

2.4 PFGE4rF4r g i

10 Bk th R & £ ¥ '] W PFGE Bl {& , N
BioNumerics B 44t 35 , PFGE vk I &1 (v &
FECH 58 4 AR [, B8Rk (8] AE BLEE 100% , B 8 T
[i]— PFGE #I. Z55WE 1,
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10 Bk VP TTE PCR 9734 7= Wy rh i kG ih 5 4> %¢
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Forb 1 RRTE 5 FhEE ) By R AR R D AL Uk A5 R WL 2.
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Figure 1 PFGE cluster analysis of 10 Salmonella senfienberg
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Figure 2 Agarose gel electrophoresis results of characteristic

genes of five virulence islands of Salmonella senftenberg
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