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Abstract

Objective: To investigate the mechanism of action of theacrine in treating atopic dermatitis (AD)
using network pharmacology. Method: Explore potential targets for theacrine using the Swiss Tar-
get Predictions database. Search for targets associated with atopic dermatitis using the GeneCards
and OMIM databases. After merging and deduping AD disease target data, the theobromine targets
were imported into JVenn to generate a Venn diagram, thereby identifying the intersection targets.
Import the intersecting targets into STRING to construct a protein-protein interaction (PPI) net-
work diagram between theobromine and AD. Using Cytoscape 3.7.2 software, build the PPI network.
Perform gene ontology (GO) analysis and pathway enrichment analysis based on the KEGG database.
Results: A total of 68 potential targets for theacrine and 2158 targets for atopic dermatitis were
identified. The intersection yielded 23 common targets, among which CTSS, SYK, BACE1, HDAC1, and
ADORAZA were selected as core targets for theobromine treatment of atopic dermatitis based on
the protein interaction network analysis. With a P-value < 0.01, GO enrichment analysis identified
738 biological processes, 70 cellular components, and 70 molecular functions; KEGG enrichment
analysis identified 23 signaling pathways. Conclusion: theacrine may exert its therapeutic effects
on atopic dermatitis by targeting key genes such as CTSS, SYK, BACE1, HDAC1, ADORAZ2A, acting
through pathways including the Notch signaling pathway, neuroactive ligand-signaling pathway,
steroid hormone biosynthesis pathway, and FceRI signaling pathway.
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Figure 1. Target Venn diagram of theacrine-atopic dermatitis
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Figure 2. PPI network of theacrine treatment atopic dermatitis
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Figure 3. Key gene targets of theacrine treatment atopic dermatitis
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Figure 4. GO enrichment analysis results for theacrine treatment targets in atopic dermatitis
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Figure 5. KEGG enrichment analysis results for theacrine treatment targets in atopic dermatitis
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