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The broiler industry is currently facing multiple challenges, including heat stress,
immunological stress, and regulatory restrictions on the use of antibiotic growth
promoters in animal feed. These factors adversely affect the health and productivity
of broiler chickens. Consequently, the inclusion of functional feed additives such as
probiotics has gained increasing interest due to their potential to enhance gut health,
improve nutrient absorption efficiency, and modulate immune function, thereby
promoting broiler productivity. Among Lactobacillus spp., particularly Lactobacillus
salivarius was later reclassified as Ligilactobacillus salivarious (L. salivarious),
and is naturally found in the gastrointestinal tract of various animals, including poultry.
The present study aimed to investigate the effects of L. salivarius 1203 on gut health
in broiler chickens under inflammation-induced conditions using lipopolysaccharide
(LPS) from Escherichia coli as the inflammatory stimulant. A total of 90 one-day-old
broiler chicks were randomly assigned into 9 experimental groups: 1) control group
(injected with phosphate-buffered saline, PBS); 2) negative control group (injected with
LPS); 3) positive control group (supplemented zinc bacitracin and injected with LPS);
groups 4-6) groups administered live L. salivarius 1203 at doses of 1x10’ to 1x10°
CFU/bird/day (injected with LPS); and groups 7-9) groups administered heat-killed
L. salivarius 1203 at the dose levels of 1x10” to 1x10° CFU/bird/day (injected with LPS).
On day 14, birds in groups 2-9 were intraperitoneally challenged with LPS (1 mg/kg
body weight), while group 1 received PBS injection for comparison. After 24 hours,

blood, intestinal tissue, immune-related organs, and cecal digesta were collected for



analysis of cytokine gene expression, relative immune organ weights, intestinal
histomorphology, serum lysozyme activity, and levels of short-chain fatty acids (SCFAs),
lactic acid, and ammonia. The results showed that both live and dead cell forms of
L. salivarius 1203 administration improved body weight at days 7, 14, and 15, decreased
bursa of Fabricius relative, and increased in serum lysozyme activity. In addition, it was
found that L. salivarius 1203 improved morphology of small intestine in broiler chickens
challenged with LPS. L. salivarius 1203 also enhanced the production of SCFAs,
including butyric acid, branched-chain short chain fatty acids, valeric acid, and lactic
acid, while reducing ammonia concentration in the cecum. Gene expression analysis
revealed that L. salivarius 1203 stimulated the expression of gut barrier integrity-related
genes, namely OCLN, CLDN1, and JAMZ2, and genes associated with mucin production
(MUC2). Live cells upregulate the expression of OCLN and MUCZ2 genes, while both live
and dead cell forms increased the expression of JAMs. In addition, both cell forms
decreased the expression of pro-inflammatory cytokine genes (TNF-GL and IL-1f) in the
liver, and the live cell form also enhanced the the expression of pro-inflammatory
cytokine gene (/IL-4). Secondary structure analysis of proteins using Fourier-transform
Infrared Spectroscopy (FTIR) indicated that the dead cell form of L. salivarius 1203
exhibited a higher proportion of B-sheet structure in the S-layer protein (63.5%)
compared to the live-cell form (37.4%), whereas the a-helix structure was reduced.
This structure alteration may play a role in determining the mechanism of action of
probiotics in dead cell form.

This study indicates that the probiotic L. salivarius 1203 has the potential to
promote intestinal health in" broiler chickens under inflammatory conditions.
Its beneficial effects include modulation of the immune system, reduction of

inflammation, and enhancement of intestinal epithelial integrity.
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