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Mechanism of Ginsenoside Rb1 in Improving Lipid Metabolism Disorder in Hyperlipidemia Rats
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ABSTRACT Objective To investigate the effect of ginsenoside Rb1 on N-glycosylation of plasma
proteins in hyperlipidemia rats and to explore the mechanism of ginsenoside Rb1 on lipid metabolism disorder at
protein modification level. Methods Totally 24 SPF SD rats were randomly divided into normal control group,
hyperlipidemia group and Rb1 group, with 8 rats in each group. The hyperlipidemia group and Rb1 group were
fed high fat diet for 4 weeks. Rb1 group was given ginsenoside Rb1 200 mg - kg” - d”' in gavage from week 5 to
week 12, and normal control group and hyperlipidemia group were given equal volume of normal saline in gavage
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at the same time. The hyperlipidemia group and Rb1 group continued high fat diet during administration. After 12
weeks, serum lipid levels [total cholesterol (TG ), total triglycerides ( TC ), low density lipoprotein cholesterol
(LDL-C ), high density lipoprotein cholesterol ( HDL-C ) | were detected by automatic biochemical analyzer, liver
histomorphology and lipid deposition were observed by HE and oil red O staining. The mechanism of ginsenoside
Rb1 in improving lipid metabolism disorder in hyperlipidemia rats was investigated by N-glycoproteomic analysis.
Results Compared with normal control group, serum TC, TG and LDL-C level in hyperlipidemia group
increased, while HDL-C level decreased ( P<0.01) . Compared with hyperlipidemia group, serum TC and TG in
Rb1 group decreased ( P<0.01, P<0.05), and HDL-C level increased ( P<0.05) . Morphological results showed
that ginsenoside Rb1 could significantly improve liver tissue structure and lipid deposition in hyperlipidemia rats.
Analyses of N-glycosylation sites distribution found that 98 differential N-glycosylation sites on 53 glycoproteins
between 2 comparison groups ( hyperlipidemia group vs. normal control group, Rb1 group vs. hyperlipidemia
group ) were identified, and albumin ( Alb ) and Serpinc1 were most heavily modified. Gene Ontology enrichment
analysis showed that differential modified glycoproteins were involved in inflammatory response ( Serpinc1 ),
cellular iron ion homeostasis ( ceruloplasmin ) and positive regulation of cholesterol efflux ( paraoxonase 1 and
LDL receptor-related protein 1) etc. biological process. Complement and coagulation cascades was the most
significant enriched in the KEGG pathway enrichment analysis. Conclusion Ginsenoside Rb1 may regulate blood
lipid disorders and improve liver lipid deposition by regulating cholesterol effluence, cell iron homeostasis, inflammatory

response, complement and coagulation cascade and other related protein N-glycosylation modification levels.

KEYWORDS ginsenoside Rb1; N-glycoproteomic; hyperlipidemia; plasma; Chinese herbal extract
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