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Abstract  Ultra-high performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) was employed to
analyze the chemical composition of Wenyang Tongmai Granules (WTG). Key active components—quercetin, ferulic
acid, epimedin B, cinnamic acid, and jatrorrhizine—were identified. A total of 203 potential targets associated with
atherosclerosis were predicted. PPI network, GO, and KEGG enrichment analyses revealed that WTG likely exerted its
effects by participating in biological processes such as hypoxia response and inflammatory response, as well as through

pathways including the AGE-RAGE signaling pathway and fluid shear stress-related atherosclerosis pathway. Molecular
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docking of key active components with atherosclerosis-related disease targets demonstrated strong binding affinity between

these components and inflammatory factors such as TNF-a, IL-6 and PTGS2, as well as apoptosis-related protein CASP3.

Molecular dynamics simulation results indicated that small molecules—quercetin, cinnamic acid, and jatrorrhizine—

exhibited favorable binding interactions with target proteins TNF-a, PTGS2, and CASP3. Cellular experiments showed that

WTG could enhance the survival rate and SOD activity of vascular endothelial cells injured by high glucose, while

reducing LDH release and mRNA expression of I[CAM-1 and MCP-1. These findings collectively suggest that WTG exerts

its anti-atherosclerotic effects through a multi-component, multi-target, and multi-pathway regulatory mechanism.
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Fig. 1 Total ion chromatogram of WTG mass spectrometry analysis
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Tab. 1  UPLC-MS/MS analysis of chemical components in Wenyang Tongmai Granules
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Fig. 3 Analysis of the activation status of signaling pathways in arterial tissue of patients with atherosclerosis
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Fig. 5 PPI network of WTG therapeutic targets for atherosclerosis
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Fig. 6 GO and KEGG analysis diagram of WTG treatment target for atherosclerosis
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Tab.2  Minimum binding energy of active ingredients and related target molecules docking
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Fig. 7 Protein-ligand complex molecular dynamics simulation
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Tab. 3 Changes in cell viability of each group (x+s,n=5)

2151 IR HLAFIE /%
EH A 2 99.43+0.61
30 mmol- L™ E B4 56.711.12%
25 M4 58.22+1.18
IR o T A 66.061.15"
e 70 I3 2 76.27+2.48"

W 52 HAH A, " P<0.01; SRR L #, 7 P<0.01.
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T4 LB K5 X 4 LDH 1 SOD 7K ¥ (540 (£, n=5)
Tab. 4 Effect of Wenyang Tongmai Formula on the levels of LDH and
SOD in cells (F+s,n=5)

ikl SOD fiif/(U-mg™)  LDH{A/(U-mg™)
1EH A4l 31.08+1.13 128.47+4.62
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R B T 2 20.08+0.86™ 214.94+4.24”
e A I 2 25.34+0.71" 189.13+6.48™

T 525 A IR, P<0.01; SRR LLEE,"P<0.05, 7 P<0.01.
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Fig. 9 Expression of ICAM-land MCP-1 in cells of each group (%+s,n=3)
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