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Abstract

Objective: To investigate the core components, key targets, and potential mechanisms of Capsi-
cum annuum L. (Capsicum) in the treatment of diabetic cardiomyopathy (DCM), and to validate the

bioactive components through cell experiments. Methods: Traditional Chinese Medicine System Phar-
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macology (TCMSP) was used to obtain the active ingredients and targets of Capsicum. Also, Gene-
Cards database was used to retrieve relevant targets of DCM. Venn diagram was used to obtain inter-
section targets. Cytoscape software was used to construct “herb-ingredient-target” networks and iden-
tify core targets. The DAVID database and Metascape online platform were applied for Gene Ontolo-
gy (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis to fur-
ther investigate the mechanisms by which Capsicum ameliorates DCM. The active Capsicum compo-
nent dihydrocapsaicin (DHC) was selected for cellular experimental validation. HIC2 cells were stimu-
lated with 5.5 mmolsL."" D-glucose as a normal-glucose control group, and 60 mmol-L."" D-glucose
as a high-glucose group, and treated with 10 pmols.”' DHC. The mRFP-GFP-1LC3 dual fluores-
cence system was used to detect autophagic flux, RT-qPCR was used to detect the mRNA expression
levels of Beclinl, P62, AMPK, and LKB1, and Western blot was used to detect the protein expres-
sion levels of Beclinl, P62, LC3 I and LC3 I , p-AMPK, AMPK, and LKB1, respectively. Re-
sults: The results showed that TP53, AKT1, and MAPKI1 were the key candidate targets, which
were significantly associated with various pathways including estrogen signaling pathway and LKB1
pathway. This suggests that the potential mechanism of Capsicum against DCM may be mainly relat-
ed to apoptosis and autophagy. The results of in vitro experiments showed that DHC treatment signif-
icantly reduced the apoptosis rate of HIC2 cells induced by high glucose and enhanced cellular autoph-
agy. Conclusion: The significant contribution of DHC in ameliorating DCM by modulating apoptosis
and autophagy pathways lays the foundation and provides innovative ideas for future research.
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