Betulinic acid lowered LDL cholesterol level through PCSK9 downregulation
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 Introduction. Proprotein convertase/kexin type 9 (PCSK9) is a well known regulator to control LDL choletsrol levels in blood via lysosomal degradation of low-density lipoprotein receptor (LDLR). Previous study reported a natural triterpenoid, betulinc acid, downregulated PCSK9 expression and secretion in vitro.
Aims. This study aimed to prove LDL cholesterol lowering-effect in vivo by treatment of betulinic acid using high fat-diet model.
Methods. To discover regulated genes by betulinic acid-treated HepG2 cells, RNA-seq analysis was conducted. Furthermore, oral administration of betulinic acid for three months was carried out to determine whether betulinic acid is able to lower LDL cholesterol.
Results. RNA-seq analysis showed betulinic acid treatment changed lipid and cholesterol related pathways including biosynthesis of unsaturated fatty acids, fat digestion and absorption, and cholesterol metabolism. Differentially expressed genes like PCSK9, APOA1/1, APOC3, and CYP7A1 were observed. In an in vivo study, betulinic acid treatments (high fat diet+100 mg betulinic acid and high fat diet+150 mg betulinic acid) demonstrated to decrease LDL cholesterol level in blood compared with control group (high fat diet only). Oral administration of betulinic acid with 150 mg displayed comparable reduction in LDL cholesterol level compared with atorvastatin (10 mg). Downregulation of PCSK9 in liver tissue was observed by using qPCR and western blotting analyses. 
Discussion. Betulinic acid treatment seemed to reduce elevated LDL cholesterol in high fat diet model and downregulation of PCSK9 may be involved in the reduction of LDL cholesterol.
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