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Mechanism of action of Scutellaria baicalensis in treating rheumatoid arthritis:
An analysis based on network pharmacology and molecular docking

SUN Yu—jie, FU Shu—fan, ZHAO Yong—lu, LI Hui, HUANG Li
School of T.C.M , Anhui University of Chinese Medicine, Hefei 230038, China

[Abstract] Objective To analyze the mechanism of action of Scutellaria baicalensis in the treatment of rheu-
matoid arthritis (RA) using network pharmacology and molecular docking. Methods We screened for effective
components of S. baicalensis and the corresponding target proteins through the Traditional Chinese Medicine Sys-
tems Pharmacology Database and Analysis Platform, and screened for the targets of RA through the GeneCards and
Online Mendelian Inheritance in Man databases. Online Venn software was used to determine the common targets of
the drug and the disease. Cytoscape 3.7.2 software was used to visualize the effective component—target—disease net-
work. A protein—protein interaction (PPI) network was plotted using the String database. CytoNCA , a plugin of Cyto-
scape, was used to score the targets of RA to determine the core target proteins of the network. Molecular docking
was conducted for the core target proteins and the potential active components of S. baicalensis screened out. GO

functional enrichment analysis and KEGG pathway enrichment analysis were performed on the effective targets using
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the DAVID database. Results We screened out 36 compounds of S. baicalensis and 96 effective targets. The Venn
diagram showed 44 common targets of the drug and the disease. The PPl network found that IL-6, VEGFA,
PTGS2, FOS, JUN, and MMP9 were the key targets for S. baicalensis treating RA. GO functional analysis found 75
terms, involving growth factor activity, regulation of biosynthesis, enzyme activity, transcription factor activity and
receptor activity, and cytokine activity. KEGG pathway analysis revealed 24 terms, involving apoptosis, the
PI3K-Akt pathway, the MAPK pathway, the HIF-1 pathway, osteoclast differentiation, cell senescence, and che-
mokine pathways. Molecular docking showed that PTGS2, ESR1, and RELA had a good binding affinity with copti-
sine, epiberberine, and acacetin (active components of S. baicalensis) , respectively, suggesting that S. baicalensis
can interfere with RA through PTGS2, ESR1, and RELA. Conclusion Multiple components, targets, and path-
ways are involved in the mechanism of action of S. baicalensis in treating RA. This finding lays a foundation for

in—depth exploration of its material basis and mechanism of action, and provides new ideas for clinical use of medi-

cation.
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MOL002911 2,6,2° 4" —PUke—o6 —FISEHALAR(2,6,2” 4’ —tetrahydroxy—6’ —methoxychaleone ) 69.04  0.22
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MOL008206 7135 2l (moslosooflavone ) 44.09  0.25
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MOL012245 5,7,4 ==&~ 6—H AL E{ (5,7, 4’ —trihydroxy—6—methoxyflavanone) 36.63  0.27
MOL002933 5,7,4" — =8-S JL i (5,7, 4" —trihydroxy—8—methoxyflavone) 3656  0.27
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MOL002714 THZHIC (baicalein) 3352 0.21
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hsa04510 Focal.adht?slon 2.32E-03 © salvigenin 68X 80X 80 —92
hsa04014 Ras signaling pathway 4.96E-03 6 dihydroorox o
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hsa04064 NF—kappa B signaling pathway 7.06E-04 5 5—methoxy—2—phe— 66X80x78 -9.0
hsa04071 Sphingolipid signaling pathway 1.30E-03 5 nylchroman—4-one
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