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Abstract: Objective To systematically elucidate the anti-rheumatic effect and molecular regulatory network of Taxillus chinensis in
rats with wind-cold-dampness arthralgia syndrome by integrating metabolomics and network pharmacology. Methods A rat model
of Wind-Cold-Dampness Arthralgia syndrome was established by collagen induction combined with “Wind-Cold-Dampness”
environmental stimulation. Rats in the treatment group received aqueous extract of aqueous extract from Taxillus chinensis (TCAE,
28.35 g'kg ') by gavage for 27 consecutive days. Paw swelling, arthritis index, and spleen/thymus coefficients were measured; serum
levels of IL-1f and TNF-a were detected by ELISA. Non-targeted metabolomics based on LC-MS/MS was employed to profile serum
metabolites, identify differential metabolites, and enrich metabolic pathways. Network pharmacology was applied to predict the main
active components, potential targets, and signaling pathways of Taxillus chinensis, followed by molecular docking to verify the binding
modes between core ligands and key receptors. Finally, joint pathway analysis of metabolomic and network pharmacological data was
performed. Results Compared with the model group, TCAE exhibited markedly decreased paw swelling, arthritis index, and
spleen/thymus coefficients (P < 0.01), along with significantly reduced serum IL-1f3 and TNF-a levels (P < 0.05, 0.01). Metabolomics
detected a total of five endogenous differential metabolites that were significantly reversed after TCAE (threonine, phenylacetaldehyde,
2-formamidobenzoic acid, thymine, thyroxine), which were primarily mapped to phenylalanine metabolism, pyrimidine metabolism,
and tryptophan metabolism. Network pharmacology screened out four core components (quercetin, sitosterol, guavinoside A, oleanolic
acid) corresponding to 94 RA-related targets including Aktl, TNF, and IL1B, which were significantly enriched in PI3K-Akt, TNF,
and AGE-RAGE signaling pathways. Molecular docking showed that the binding free energies between core components and key
target proteins were all below —20.92 kJ-mol !, indicating favorable binding affinity. Joint pathway analysis revealed that arachidonic
acid metabolism and tryptophan metabolism were the common core metabolic hubs co-associated by both omics datasets. Conclusion
Taxillus chinensis exerts definite anti-inflammatory and immunomodulatory effects in rats with Wind-Cold-Dampness Arthralgia
syndrome. The underlying mechanism may involve active components such as quercetin and sitosterol targeting key nodes including
Aktl, TNF, and IL1B, synergistically regulating arachidonic acid and tryptophan metabolic pathways, thereby blocking the
inflammatory cascade.

Key words: Taxillus chinensis (DC.) Danser; rheumatoid arthritis; wind-cold-dampness arthralgia; metabolomics; network

pharmacology; molecular docking; arachidonic acid metabolism; tryptophan metabolism
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Table 5 Molecular docking of effective components of Taxilli herba with target proteins
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