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Exploring the mechanism of Sea Buckthorn against hyperlipidemia based on

network pharmacology and in vivo experiments

MI Li', CHEN Jianjun', WANG Luquan', JIANG Xiaoyue', LI Jingchao?, HUA Guanchun'(1. Shanghai Corps Hospital of Chinese
People’s Armed Police, Shanghai 201103, China; 2. Hainan Corps Hospital of the Chinese People's Armed Police Force, Haikou
202763, China)

[Abstract] Objective To predict the active components, potential targets, and molecular mechanisms of sea buckthorn in
the treatment of hyperlipidemia through network pharmacology, and to verify the findings via animal experiments. Methods Active
ingredients of sea buckthorn were screened from the TCMSP database, and their corresponding targets were predicted using
SwissTargetPrediction. Hyperlipidemia-related targets were retrieved from OMIM, GeneCards, and DisGeNET databases. Common
targets between sea buckthorn and hyperlipidemia were identified. A protein-protein interaction (PPI) network was constructed,
followed by GO functional enrichment and KEGG pathway enrichment analyses. Molecular docking was performed using
AutoDock Vina. A high-fat diet-induced hyperlipidemic mouse model was established, and mice were treated with sea buckthorn
extract (1.2 g/kg) or atorvastatin (10 mg/kg) by gavage for 8 weeks. Serum levels of total cholesterol (TC), triglycerides (TG),
low-density lipoprotein cholesterol (LDL-C ), and high-density lipoprotein cholesterol (HDL-C), as well as inflammatory cytokines
tumor necrosis factor-o. (TNF-a), interleukin-6 (IL-6), and interleukin-2 (IL-2), and hepatic phosphorylated protein kinase B(p-
AKT) and phosphorylated mitogen-activated protein kinase 14(p-p38) protein expression levels were measured. Results A total
of 28 active components were identified, corresponding to 271 potential targets, of these, 83 were common targets shared by sea

buckthorn and hyperlipidemia. Network analysis revealed that the key active ingredients of sea buckthorn against hyperlipidemia
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included quercetin, 14,15-dimethyl-a-phytosterol, kaempferol, canthaxanthin, and isorhamnetin. Key targets comprised AKT1,
MAPK14, IL-1B, and TNF. GO and KEGG enrichment analyses indicated that sea buckthorn may regulate lipid metabolism and
inflammatory responses through pathways such as lipid and atherosclerosis and the AGE-RAGE signaling pathway in diabetic
complications. Molecular docking showed that binding energies for all key component-target pairs were below -5 kcal/mol. In
animal experiments, compared with the model group, the sea buckthorn group showed significant reductions in TC, TG, and LDL-C
(P<0.001), an increase in HDL-C (P<0.001), and decreased levels of TNF-a, IL-6, and IL-2 (P<0.05, P<0.01, or P<0.001).
Hepatic p-AKT and p-p38 phosphorylation levels were also significantly downregulated (P<0.01 or P<0.001). Conclusion Sea
buckthorn exerts anti-hyperlipidemic effects through synergistic actions of multiple components such as quercetin and kaempferol

on targets including AKT1 and MAPK14, inhibiting p38 and AKT phosphorylation, alleviating inflammatory responses, and

improving lipid metabolism.

[Key words] Sea buckthorn; hyperlipidemia; network pharmacology; mechanism of action
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