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Study on the mechanism of the treatment of chronic obstructive pulmonary disease by Andrographis

paniculata pill based on network pharmacology and molecular docking

Yusheng Wang, Yue Li, Yenuo Chen, Yanlong Zhou, Yong Huang, Ying Pan", Jiangiang Liu"

Dongguan Key Laboratory of Drug Design and Formulation Technology, School of Pharmacy, Guangdong
Medical University, Dongguan, Guangdong
[ Abstract] Objective To explore the mechanism of action of Andrographis paniculata Pill (CP) in treating
chronic obstructive pulmonary disease (COPD) using network pharmacology and molecular docking techniques.
Methods Active components and target sites of Andrographis paniculata were screened from the Traditional Chinese
Medicine Systematic Pharmacology Database (TCMSP). COPD disease targets were collected from databases such
as OMIM and Gene Cards. Corresponding genes were queried through the Uniprot database. Protein-protein
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interaction (PPI) networks were constructed using ClusterProfiler R software and String database, followed by GO
and KEGG enrichment analyses. Cytoscape software was employed to construct herbal medicine-compound-target
networks and target-enriched pathway networks to screen core compounds, targets, and pathways. Finally, molecular
docking of core targets and compounds was performed using Autodock Vina software. Results The active
components of Andrographis paniculata pills (Chuanxinlian Wan) in the treatment of COPD include 23 active
ingredients and 67 targets, with core targets including TP53, AKT1, TNF, IL6, etc. GO functional enrichment
primarily focuses on biological processes, such as lipopolysaccharide response, bacterial origin molecules, and metal
ion response. KEGG pathway analysis identified 148 signaling pathways. After excluding irrelevant pathways, the
core enriched pathways are predominantly inflammation and immunity-related, including the PI3K-Akt signaling
pathway, AGE-RAGE signaling pathway, IL-17 signaling pathway, and p53 signaling pathway. Molecular docking
revealed that Andrographis compounds exhibit favorable binding activity with IL-6 and TNF. Conclusion
Andrographis paniculata pills may exert therapeutic effects on COPD through multiple active components, such as
baicalin, Andrographenin, and quercetin tetramethyl ether, by regulating core targets like AKT1, IL6, TNF, and TP53,
thereby mediating inflammation and immunity-related signaling pathways such as PI3K-Akt, AGE-RAGE, and IL-
17, and exerting anti-inflammatory and oxidative stress-inhibiting effects. This mechanism reflects the characteristics
of traditional Chinese medicine, which involves multiple components, targets, and pathways.

[ Keywords ] Andrographis paniculata pill; Chronic Obstructive Pulmonary Disease (COPD); Network

pharmacology; Molecular docking
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