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putative targets were retrieved from the TCMSP database and intersected with KOA-related targets to identify
shared drug-disease targets. These targets were imported into the STRING database and Cytoscape to construct
a protein-protein interaction (PPI) network, and key regulatory targets were identified using topological
analysis. GO enrichment and KEGG pathway analyses were subsequently performed. Furthermore, MR analysis
was conducted using genome-wide association study data, with single nucleotide polymorphisms (SNPs) as
instrumental variables, to evaluate the causal relationship between core targets and KOA. Results A total of
103 active compounds and 233 potential targets of SYD were identified, of which 133 overlapped with KOA-
related targets. Quercetin was identified as the primary active compound, while F7, PTGS2, ESR1, HSP90AA1,
and SCN5A were recognized as core targets. PPI network analysis further highlighted IL-6, TNE AKT1, IL-1p,
and MMP-9 as potential key targets. GO enrichment yielded 2,632 entries, including 2,417 biological processes,
147 molecular functions, and 68 cellular components. The KEGG enrichment results showed that 183 signaling
pathways were involved, including atherosclerosis, TNF signaling pathway, HIF-1 signaling pathway, IL-17
signaling pathway, etc. MR analysis identified 26 SNPs significantly associated with KOA (all P<5x10°), among
which SCN5A, F7, and HSP90AA1 showed positive causal associations with KOA risk. Conclusion This
study, through an integrated analysis of network pharmacology and MR, further reveals that key targets such as
HSP90AAL, F7, and SCN5A exhibited genetic causal associations with the risk of KOA, providing a theoretical

reference for the pharmacological mechanisms of Shaoyao Decoction.

[Keywords ] Shaoyao decoction; Knee osteoarthritis; Network pharmacology; Mendelian randomization;

Protein-protein interaction; Genome-wide association studies; Single nucleotide polymorphisms; Signaling pathway
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Table 1. Important active ingredients, core targets and topological analysis parameters of Shaoyao decoction
for the treatment of KOA

532k ZHR MEohoE BEE degree

[0 Ly Hit iz % ( quercetin ) 0.3826 49 0.5979 64 111
IIZEH ( kaempferol ) 0.0634 76 0.4476 19 45
SEJET [(25)-6-(2,4—dihydroxyphenyl)-2—(2—hydroxypropan—2—yl)—4— 0.0238 60 0.431193 35
methoxy—2,3—dihydrofuro [3,2—g|chromen—7-one|
#AE K (baicalein ) 0.0377 28 0.4296 16 33
iz % (naringenin ) 0.0405 81 0.4249 55 29

R BEMLNF-VIT (F7) 0.0418 06 0.5353 08 106
ISR N e A2 (PTGS2) 0.0643 33 0.5889 72 85
iR Z A1 (ESR1) 0.0493 35 0.5690 07 78
PR 190aA1 ( HSPOOAAT ) 0.0540 81 0.5690 07 78
FHIETE A 150 (SCNSA) 0.0392 71 0.5503 51 71
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id.exposure id.outcome method nsnp pval
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HSP90AA1 ebi—a—GCST005813 Inverse variance weighted 17 0.002
HSP90AA L ebi—a-GCST005814 Inverse variance weighted 17 0.001
HSP90AA1 ebi—a—GCST005812 Inverse variance weighted 17 <0.001
SCN5A ebi—a—GCST005812 Inverse variance weighted 2 0.050
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