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Background
❑  Inflammatory bowel disease (IBD) is a major challenge to global health, characterized by 

intestinal inflammation, impaired barrier function, and dysbiosis, with limited treatment options 
currently available. In animal production, damage to the intestinal barrier directly affects 
intestinal health and production efficiency.

❑ Probiotics have shown great potential in maintaining intestinal homeostasis and treating 
intestinal diseases. However, the function and underlying mechanisms of a novel strain of 
Bacillus subtilis (B. subtilis) in alleviating acute intestinal inflammatory injury remain unclear.

(Gut, 2024)
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Results

❑ Bacillus subtilis alleviates LPS-induced acute intestinal inflammation and epithelial barrier 

damage.
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Results

❑ Bacillus subtilis alleviates LPS-induced acute intestinal inflammation and epithelial barrier 

damage.
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❑ The culture supernatant of Bacillus subtilis can mimic the effects of live bacteria when 

administered orally to mice, maintaining the integrity of the intestinal barrier.

Results
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❑  The protective effect of Bacillus subtilis against LPS-induced acute intestinal injury is 

mainly related to its metabolites.
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❑ Eight potential key metabolites that may regulate intestinal barrier function were identified: 

HMP, 2-hydroxy-2-methylbutyric acid (HMBA), polydatin, indole-5-carboxylic acid (ICA), 

isosteviol, L-phenylalanine (L-Phe), Tyr-Asp, and Phe-Ile-His-Arg.

Results
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Results

❑  HMP significantly promotes the expression of tight junction proteins in intestinal epithelial 

cells in vitro.



Results

❑  HMP can restore the expression of tight junction proteins after LPS treatment and alleviate 

intestinal epithelial barrier damage.
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❑  GADD45A is a novel regulatory factor in maintaining the function of the intestinal epithelial 

barrier.

❑  The regulation of intestinal epithelial barrier function by HMP is associated with the 

expression of GADD45A.

Results
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❑  The regulation of intestinal barrier function by HMP is dependent on GADD45A.



Conclusion

❑  B. subtilis can protect the organism from LPS-

induced acute intestinal injury and inflammation；

❑  B. subtilis is capable of ameliorating LPS-

induced intestinal microbiota imbalance and 

increasing the relative abundance of 

Akkermansia；

❑  HMP secreted by B. subtilis can enhance the 

integrity of the intestinal epithelial barrier；

❑  GADD45A is a novel regulatory factor of the 

intestinal epithelial barrier;

❑  HMP regulates the integrity of the intestinal 

epithelial barrier through the GADD45A-Wnt/β-

catenin pathway.
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