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Abstract: Objective To investigate the therapeutic effect of earthworm-derived small molecular peptide (LLAPP) on ulcerative

colitis (UC) and preliminarily elucidate its mechanism of action using network pharmacology. Methods A mouse model of UC was
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established by administering dextran sulfate sodium (DSS) in drinking water. The effects of LLAPP on colon length, disease activity
index (DAI) score, survival rate, and spleen index were evaluated. Pathological changes in colon tissue were observed via hematoxylin
and eosin (HE) staining. Serum levels of interleukin-6 (IL-6), interleukin-13 (IL-1B), and tumor necrosis factor-a (TNF-o) were
measured using enzyme-linked immunosorbent assay (ELISA). Potential targets of LLAPP in UC treatment were identified through
network pharmacology. A cellular inflammation model was established by stimulating RAW 264.7 macrophages with
lipopolysaccharide (LPS), and different doses of LLAPP were administered. The mRNA expression of TNF-a and IL-6 was detected
using real-time quantitative PCR (qQRT-PCR), and the protein expression of P65, and phosphorylated P65 (p-P65) in colon tissues and
RAW 264.7 cells was measured via Western blotting. Results LLAPP treatment ameliorated colon shortening (P < 0.01), reduced
DAI scores, improved survival rates, and alleviated spleen enlargement (P <0.01) in UC mice. HE staining showed that LLAPP reduced
inflammatory cell infiltration and crypt structural damage in the colonic mucosa. ELISA results indicated that LLAPP decreased serum
levels of IL-1p, IL-6, and TNF-a (P <0.01). Network pharmacology suggested that the therapeutic effect of LLAPP might be associated
with the regulation of the nuclear factor kappa B (NF-xB) signaling pathway. LLAPP concentration-dependently inhibited mRNA
expression of TNF-a and IL-6 in cells (P < 0.01). Western blotting analysis revealed that LLAPP downregulated p-P65 protein
expression in colon tissues and cells (P < 0.01). Conclusion Earthworm-derived small molecular peptide (LLAPP) effectively
alleviates symptoms of ulcerative colitis, potentially by inhibiting the activation of the NF-kB signaling pathway and reducing the
release of pro-inflammatory cytokines such as IL-1p, IL-6, and TNF-a.
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