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Abstract: [Objective] Our study investigated the inhibitory effect and pathogenicity of
Lactobacillus plantarum culture supernatant (LPC) on Salmonella cholerae (SC), Salmonella
enteritidis (SC) and Salmonella pullorum (SP). [Methods] Three serotypes of Salmonella
enterica were co-cultured with 2% LPC. Salmonella growth and antibacterial compounds were
identified using turbidimetry and the Oxford cup antimicrobial zone. Quantitative real-time
polymerase chain reaction (qRT-PCR) was used to detect the expression levels of
pathogenicity-related genes in Sal/monella, and crystal violet staining was used to identify the
biofilm of Salmonella. [Results] 2% LPC reduced the development of three Salmonella strains
considerably, with an efficacy comparable to gentamicin (GM) and even better than SE.
Additionally, the main antibacterial substance was organic acids. 2% LPC markedly suppressed
the expressions of the main virulence genes encoded by SPI-1 (Inv4, InvF, SopE, SopB, SipB,
HilA and SipA), SPI-2 (SopD?2), pili related genes (FIiF, LpfA, SefA and FimF) and flagellum
related genes (FIhD, FIIC and FliD) and the inhibitory effect was similar to GM. 2% LPC had
significant inhibitory effect on biofilm formation of the three Salmonella strains, the inhibition
rate was 40%-50% at 12 h and 60%—-80% at 24 h. Compared with SC and SP, 2% LPC was
superior to inhibit SE. [Conclusion] 2% LPC has significant inhibitory effects on the growth
and pathogenicity of Salmonella serotypes, particlarly SE.
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Wk R — £ lig (diethyl pyrocarbonate, DEPC)/K | 45
ARER YUY . PR K% & (gentamicin, GM), NaCl,
JREE IR . BERRR Y . 75%BE,

121 EHE

LB WA 25 10 g NaCl, 10 g JRE
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FHEWA R WG

SERF 2% Y6 7 PCR (quantitative real-time
polymerase chain reaction, qRT-PCR): K TB
Green I 44}k, #4288 TB Premix EX TagTM I 3
YEULBI 7 CFX96 »¢JtE it PCR {¥(Bio-Rad)
AT ERE T AR FRN: 5 uL TB Green
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Table 1 Primer sequences used in real-time quantitative PCR

Gene names Forward primer (5'—3") Reverse primer (5'—3')

InvA4 GCTTGGCTATGTGTTGCGGAAC CGTGGCATGTCTGAGCACTTCT
InvF TTTGCTGAGTCCTGAGTTTCGC TCATCGTGTTGCCGCTGGTT
SopE GCCAGACCCGTGAAGCTATACT TCGCTGCTTCGCCAATTTCCT
SopB GATGCCCGTTATGCGTGAGTGT TCAGCAGCAGGATGGCTTACCT
SipB GCTGATTGGCAAGGCGATTACC CGACAACTGCGACCACCACAAT
HilA AATCGTCCGGTCGTAGTGGTGT TGCGGCAGTTCTTCGTAATGGT
SipA CAACGCCACCAGTGATTCTCCT GCTTCGCTTCCGCTTTCTTTGT
SopD?2 AGCCCGTTTGATGAGTCCTG ACCTCCAGCACCTCTTGTTT
FLiF GAAGCCATTCTGTCGCCTAT TGTAGTGCTCTTCCGTCTGC
LpfA TTTGCTCTGTCTGCTCTCGC CTGACCCAGCACAACTTCCT
Sefd CTGTCCCGTTCGTTGATGGA CTGCTGGCAGGGTCGATTTA
FimF CCATTGCCGTATCAGCAAGC ACAAAACAGCTTCACGTCGC
FlhD CGCCTCGGTATCAACGAAGA GCGCGAATCCTGAGTCAAAC
FliC TCTGTCCTCTGGTCTGCGTA TCATTCAGCGCACCTTCAGT
FliD GCCAATTACCAAACAGCAGAG GACGCCACGGTAGACTTAAATA
16S rRNA CGATGTCTACTTGGAGGTTGTG CTCTGGAAAGTTCTGTGGATGTC
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Effect of 2% LPC on the growth of three serotypes of Salmonella. **: P<0.05; ***: P<(0.001.



FIRESE | MAEYE, 2023, 63(1)

225

HZHAR I, LPC 7E 0—12 h fEf% B 241 SC.SE.
SP AR, HHMEIRIR S GM #:ik . HEl 1B
A%, 5 MRS 44, LPC 41f% SC. SE. SP
AT R AR g RGO, Horh LPC X SE (94l
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HAY MRS 4L %22 5(P>0.05), 5 LPC4]
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QP E 2 N FRE R an &l 3 s . 5XF
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EERIEHFE

2% LPC XTI TA B B AH G (FilF
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(P<0.01), HIMHIZAR S GM Ji22 5 (P>0.05); LPC
X} SP [ FilF. SefA. LpfA. FimF IR 53
(P<0.01), HPBE Sefd SMIHIRCRS GM Ti2:5
(P>0.05).,

2% LPC XJ V0[] G IR Bl B AR OCIE R (FIRD
FliC. FIiD)RIMNE AR 4B Fion . 4551 %KW,
ST HRAIAR LG, LPC %t SC #9 FIRD \FliC } FliD
BRI R R R .35 (P<0.01), HLER FIiD AR
5 GM JC2 5:(P>0.05); LPC %} SE () FIhD .FliC
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LPC % GM 4b¥FJ5, 3 APy mvb | A
VIR i tn &l 5 fros, R LPC & GM X}
3 FIIE VDT QTR AE e s i %6 . X IR
FHEL, LPC Xt 3 i BV 1) EG i A= 9k B A T
AR 2 A 2 (P<0.001); 5 GM 4 AL, LPC
XF 3 AL DY PG A Pk BRI B TG
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Fo, LPC ZH il Aemg I fH Jg i 3% 25 5 (P>0.05);;
24 h i} LPC X} SC. SP AYA=#l il R nl 1k
60%—75%, W& GM {HIGE & 22 5(P>0.05),
XF SE A=W FEEAI ] 22 5 15 80%—90% , BRI
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RERZ 0 i 3 Fh g RV G A e i T
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Figure 2  Effects of the antibacterial components of 2% LPC on the growth of Salmonella. *: 0.01<P<0.05; **:
P<0.01; ***: P<0.001.
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Figure 3 Effects of 2% LPC on the gene expression of virulence factors of three Salmonella serotypes. A:
SopE. B: SipB. C: InvA. D: SopB. E: InvF. F: HilA. G: SipA. H: SopD2. *: 0.01<P<0.05; **: P<0.01; ***:
P<0.001.
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Table 2 Inhibition rates of 2% LPC on the biofilms of Salmonella serotypes

Groups GM+SC LPC+SC GM+SE LPC+SE GM+SP LPC+SP
12 h inhibition rate (%) 55.68 48.38 46.00 40.35 63.31 59.23

24 h inhibition rate (%) 62.18 64.62 89.05 83.63 73.74 76.68
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