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Abstract: Objective To explore the potential mechanisms of curcumin against HIV infection and acquired immune deficiency
syndrome by network pharmacology and molecular docking techniques, followed by in vitro experimental validation of its antiviral

activity. Methods Potential targets of curcumin were predicted using databases such as PubChem and TCMSP. Acquired immune
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deficiency syndrome-related targets were identified using DisGeNET databases. Common targets were determined through intersection
analysis, and a PPI network was constructed to screen core targets. GO function enrichment, and KEGG pathway enrichment were
performed using Cytoscape software and the Metascape platform. Autodock Vina software was used to evaluate the binding affinity of
curcumin with key targets. The cytotoxicity of curcumin was assessed using the CCK-8 assay, its antiviral effect was detected by HIV
pseudovirus assay, and changes in major gene expression were analyzed by qRT-PCR and Western blotting. Results A total of 307
overlapping targets were identified between curcumin targets and acquired immune deficiency syndrome-related targets. PPI network
analysis revealed 53 core targets. GO enrichment analysis indicated that the biological processes primarily involved in the anti-acquired
immune deficiency syndrome effect of curcumin included response to hormone and response to peptide. KEGG pathway enrichment
analysis identified key signaling pathways, including the MAPK and the PI3K/Akt signaling pathway. Molecular docking analysis
showed strong binding affinity of curcumin with key targets such as ALB, EGFR, and Akt1. The HIV pseudovirus assay demonstrated
that curcumin significantly reduced viral infection rates. qRT-PCR and Western blotting results showed decreased EGFR expression
following curcumin treatment. Conclusion Curcumin exhibits anti-HIV potential by acting on multiple HIV-related targets, and its
multi-target mechanism offers new possibilities for acquired immune deficiency syndrome treatment.
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Table 3 Docking binding energies of curcumin with key

targets against acquired immune deficiency syndrome
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target molecules
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Fig.7 Cytotoxicity of curcumin on Jurkat T cells (A) and its inhibitory effect on HIV pseudovirus infection (B)
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