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Ginsenoside Rh2 promotes nonamyloidgenic 
cleavage of amyloid precursor protein via a 
cholesterol-dependent pathway
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ABSTRACT. Ginsenoside Rh2 (Rh2) is a ginseng derivative used in 
Chinese traditional medicine. We investigated whether Rh2 can help 
prevent Alzheimer’s disease symptoms and examined underlying 
mechanisms. We injected Rh2 into tg2576 Alzheimer’s disease model 
mice and looked for behavioral improvement and senile plaque 
reduction in brain slices. We measured amyloid precursor protein 
(APP) metabolism species changes, amyloid beta40 and 42 levels 
and β, γ secretase activity in primary hippocampal neurons. By living 
cell staining, we detected surface and endocytosed APP. We also 
measured cholesterol and lipid rafts in primary neurons. Rh2 treatment 
significantly improved learning and memory performance at 14 months 
of age; it also reduced brain senile plaques at this age. Based on in vitro 
experiments, we found that Rh2 treatment increased soluble APPα 
(sAPPα) levels, increased CTFα/β ratios, and reduced amyloid beta 40 
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and 42 concentrations. Surface APP levels dramatically increased. Based 
on living cell staining, we found that Rh2 inhibited APP endocytosis. 
Based on lipid removal and reload experiments, we found that Rh2 can 
modulate APP by reducing cholesterol and lipid raft levels. We concluded 
that Rh2 improves learning and memory function in Alzheimer’s disease 
model mice, and that this improvement is accomplished by reducing 
amyloid beta secretion and APP endocytosis, which in turn is achieved 
by reducing cholesterol and lipid raft concentrations.
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