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Abstract: Objective To investigate the antitussive and expectorant effects of Ophiopogon japonicus extracts using animal models,
and to elucidate the mechanism of action through an integrated approach combining network pharmacology and molecular docking.
Methods Total extracts and bioactive fractions (flavonoids, polysaccharides, saponins) were isolated from O. japonicus. Antitussive
activity was evaluated via ammonia-induced cough model (quantifying cough frequency and latency), while expectorant efficacy was
assessed through tracheal phenol red excretion. Network pharmacology analysis was performed by: 1) Identifying O. japonicus
chemical constituents through public databases (BATMAN-TCM) and Swiss-ADME pharmacokinetic screening; 2) Predicting
potential targets using SwissTargetPrediction; 3) Collecting disease targets (cough/expectoration) from databases GeneCards and
OMIM. Key pathways were identified through GO/KEGG enrichment analysis, with critical targets validated by AutoDock Vina
molecular docking. Results The extracts of all parts of O. japonicus significantly reduced the number of coughs, prolonged the
latency period, and increased phenol red excretion. Network pharmacological screening identified 122 active ingredients and 384
targets. Of note, 80 targets were identified as being associated with cough and expectorant properties. Pathway enrichment analysis
identified the PI3K/Akt/mTOR signaling pathway as a potentially key regulator, with HSP9OAB1 and BRAF as significant targets for

regulation. Conclusion The animal experiments were integrated with network pharmacology and molecular docking techniques to
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elucidate the multicomponent synergistic effects of O. japonicus in alleviating cough and promoting expectoration. The underlying

mechanism may involve regulating the PI3K/Akt/mTOR pathway.

Key words: Ophiopogon japonicas (L.f) Ker-Gawl.; antitussive and expectorant effect; active substance; molecular docking; molecular

mechanism; PI3K/Akt/mTOR pathway
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Fig. 1 Evaluation of cough-relieving and phlegm-reducing effects of O. japonicus (X £S, n=8)
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Fig.3 Target modulation network of O. japonicus components
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Fig. 4

Construction of PPI network and screening of key targets for cough-relieving and phlegm-reducing action of O. japonicus
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Fig. 5 GO enrichment analysis of key targets for cough-relieving and phlegm-reducing action of O. japonicus
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