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Material basis and mechanism of Clerodendranthus spicatus against gouty arthritis
based on network pharmacology, molecular docking, and in vitro experiments
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Abstract: Objective To screen the potential active ingredients and targets of Clerodendranthus spicatus against gouty arthritis based
on network pharmacology and molecular docking technology, and to further validate the findings through in vitro experiments.

Methods The active ingredients of C. spicatus and their corresponding targets were obtained from the Traditional Chinese Medicine
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Systems Pharmacology Database and Analysis Platform (TCMSP) and the HERB database. Disease targets of gouty arthritis were
retrieved from the GeneCards database and the Online Mendelian Inheritance in Man (OMIM) database. Intersection targets between
C. spicatus and gouty arthritis were identified using the Venny 2.1.0 package in R software. The “C. spicatus-active component-disease
target” network was constructed using Cytoscape 3.9.1. A protein-protein interaction (PPI) network of core targets was built via the
STRING database. Gene Ontology (GO) functional enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway enrichment analysis were performed using the Bioinformatics Platform. Molecular docking was employed to simulate and
visualize the binding of core active components to core targets. An in vitro inflammatory model was established using
lipopolysaccharide (LPS)-induced RAW264.7 macrophages. Treatment groups were administered baicalein (5, 10, 20 pmol/L),
sinensetin (6.25, 12.5, 25 umol/L), and salvigenin (12.5, 25, 50 umol/L). The mRNA expression levels of interleukin-6 (IL-6), IL-1p,
and tumor necrosis factor-a (TNF-a) were measured by RT-qPCR. The phosphorylation levels of extracellular signal-regulated kinase
(ERK) and nuclear factor-kB (NF-kB) p65 were detected by Western blotting. Results Network pharmacology ultimately screened 7
active components of C. spicatus, corresponding to 481 targets, and 47 intersection targets with gouty arthritis. Three core components
(baicalein, sinensetin, and salvigenin) were identified from the “C. spicatus-active component-disease target” network. PPI network
analysis yielded 10 core targets: NOD-like receptor thermal protein domain associated protein 3 (NLRP3), sarcoma virus oncogene
homolog (SRC), colony-stimulating factor 1 receptor (CSF1R), matrix metalloproteinase 9 (MMP9), tumor necrosis factor receptor
superfamily member 1A (TNFRSF1A), interleukin-18 (IL18), interleukin-10 (IL10), interferon-y (IFNG), Toll-like receptor 4 (TLR4),
and mitogen-activated protein kinase 14 (MAPK14). GO and KEGG pathway analyses indicated that C. spicatus exerts its effects
through signaling pathways such as the MAPK and NF-«xB pathways. Molecular docking results showed that the three core components
each have varying binding affinities to gouty arthritis therapeutic targets, with relatively strong binding to MAPK14. RT-qPCR results
demonstrated that compared with the model group, the treatment groups significantly reduced the mRNA expression levels of IL-6,
IL-1pB, and TNF-o. Western blotting results showed that compared with the model group, treatment inhibited the activation of the
MAPK and NF-kB pathways in cells and significantly reduced the phosphorylation levels of ERK and NF-kB p65. Conclusion The
main active ingredients of C. spicatus against gouty arthritis are baicalein, sinensetin, and salvigenin, and the therapeutic effect is
primarily mediated through the MAPK/ERK and NF-«kB p65 signaling pathways.
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Table 2 Main active ingredient in C. spicatus
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Fig.1 Venn diagram of intersecting targets between C.

spicatus and gouty arthritis
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Table 3 Molecular docking binding energy results
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A
B
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B7 BEZR-MAPKI4 (A), REEZR-MAPK14 (B), EHEHEII-MAPK14 (C) 7 FxiiE&ERERL.
Fig.7 Visualization of baicalein-MAPK14 (A), salvigenin-MAPK14 (B), sinensetin-MAPK14 (C) molecular docking results
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