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Abstract: Objective To explore the mechanism of Perilla frutescens against lung adenocarcinoma based on network pharmacology,
molecular docking, and in vitro experiments. Methods The active components of P, fiutescens and their corresponding targets were
collected through the traditional Chinese medicine systems pharmacology database and analysis platform. Lung adenocarcinoma-
related targets were predicted using the OMIM and GeneCards databases. The intersection targets of P. fiutescens and lung
adenocarcinoma were obtained using the Venny 2.1.0 tool. A drug-target-disease network was constructed using Cytoscape 3.9.0
software to screen the core active components. The protein-protein interaction (PPI) network of the intersection targets was constructed
using the STRING tool and Cytoscape software to screen the core targets. Gene ontology (GO) and Kyoto encyclopedia of genes and

genomes (KEGG) enrichment analyses of the intersection targets were performed using the Metascape tool. Molecular docking between
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the active components and core targets was carried out using AutoDockTools 1.5.7 software. Human non-small cell lung cancer A549
cells were treated with the active component B-sitosterol and the positive control drug cisplatin. Cell viability was detected using the
cell counting Kit-8 (CCK-8) assay, and the half-maximal inhibitory concentration (ICso) was calculated. Apoptosis was detected by
flow cytometry. The expression levels of signaling pathway-related proteins were detected by Western blotting. Results Fourteen
active components were screened from P. frutescens, and 48 intersecting targets between P frutescens drug targets and lung
adenocarcinoma were identified. Three core components (luteolin, B-carotene, and B-sitosterol) and five core targets tumor protein p53
(TP53), epidermal growth factor receptor (EGFR), interleukin-6 (IL-6), protein kinase B1 (Aktl), and Caspase-3 (CASP3) were
determined. Enrichment analysis showed that the intersection targets were enriched in biological processes such as cellular response
to chemical stress, cellular components such as membrane rafts, molecular functions such as DNA-binding transcription factor binding,
and signaling pathways such as the phosphatidylinositol 3-kinase (PI3K)/Akt pathway. Molecular docking results indicated that
[3-sitosterol and other components had good binding affinity with core targets such as EGFR. The CCK-8 assay showed that -sitosterol
inhibited the viability of A549 cells in a concentration-dependent manner, with an ICso value of 42 umol/L. Flow cytometry results
demonstrated that the apoptotic rate of A549 cells increased with increasing concentrations of B-sitosterol (P < 0.05). Western blotting
results showed that the ratios of p-PI3K/PI3K, p-Akt/Akt, and p-mTOR/mTOR were significantly decreased in the 84 pumol/L
B-sitosterol group (P < 0.05, 0.01, 0.001). Conclusion [-Sitosterol and other components are the core active components of P,
frutescens, which exert anti-lung adenocarcinoma effects by regulating signaling pathways such as the PI3K/Akt pathway through
targeting key targets including EGFR and IL-6.
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Fig. 6 3D schematic diagram of molecular docking
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Fig. 9 Expression levels of proteins related to the PI3K/Akt/mTOR pathway in each group ( xts,n=3)
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