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The mechanism of grape seed polyphenols in alleviating ulcerative colitis based
on database mining, network pharmacology and experimental validation
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Abstract; The aim of this study was to investigate the mechanisms by which grape seed polyphenols alleviate ulcerative colitis induced by
dextran sulfate sodium. Two datasets from the GEO database were selected and integrated using the sva package. Weighted gene co—expres-
sion network analysis was employed to identify gene modules associated with ulcerative colitis. Gene functions were annotated using gene on-
tology databases and the kyoto encyclopedia of genes and genomes database. Then, the main components of grape seed polyphenols were de-
tected using liquid chromatography—mass spectrometry. The top 10 components were selected, and their target genes were predicted using da-
tabases such as TCMSP, DrugBank, and Swiss Target Prediction. The intersection of the target genes of grape seed polyphenols and the iden-
tified ulcerative colitis—related modules was determined. Protein—protein interaction network analysis was performed to identify key targets of
grape seed polyphenols in alleviating ulcerative colitis. Next, molecular docking was employed to validate the binding activity between the
main components of grape seed polyphenols and key targets. Finally, the effects of grape seed polyphenols on the expression of the key target
genes were validated using fluorescence quantitative PCR in Raw264. 7 cells. The results showed that three modules were highly correlated
with the phenotype of ulcerative colitis, with genes being mainly associated with inflammatory responses, cell cycle and metabolism, and cell

chemotaxis. The main components of grape seed polyphenols included catechin, epicatechin, procyanidin B2, and procyanidin C1, among
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others. Fifteen target genes overlapped between these components and the genes in the ulcerative colitis—related modules. Among these, cy-

clooxygenase—2 (PTGS2) , matrix metalloproteinase 9 (MMP9) , interleukin—6 (IL-6), and tumor necrosis factor—a (TNF—-a) exhibited

the highest connectivity in the network and were considered key targets. The top 10 components of grape seed polyphenols showed good bind-

ing activity with these four targets, as confirmed by fluorescence quantitative PCR, which demonstrated the ability of grape seed polyphenols

to influence the expression of these key target genes. In conclusion, grape seed polyphenols are most likely to alleviate ulcerative colitis by af-

fecting PTGS2, MMP9, IL-6, and TNF-a.

Keywords ; ulcerative colitis; network pharmacology ; molecular docking; weighted gene co—expression network analysis; grape seed poly-

phenols; mechanism
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