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Epimedium and Its Bioactive Compound Icar iin Promote Hyper trophy of C2C12 Cells  
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Abstract 

Introduction: Epimedium and its major component flavonoids had been intensively investigated for therapeutic 

potential on neurogenesis and osteogenesis, but the effect on myogenesis was still lacking. The purpose of this study 

was to investigate effects of Epimedium and icariin induced muscular hypertrophy and the association with 

PI3K/Akt/mTOR pathway activation. 

Methods: The mouse myoblast cell line C2C12 was applied in this study. After a 4-day differentiation, cells were 

exposed to Epimedium extracts (EE) and icariin treatments in short (1-2 hours) and long (24-48 hours) term periods. 

The effect on muscular hypertrophy was assessed by calculating the myotube diameter after imaging from light 

microscope and immunofluorescence staining of myosin heavy chain (MyHC). The activation of PI3K/Akt/mTOR 

pathway (the phosphorylation of Akt, mTOR, p70S6K, and ERK1/2) and the protein levels of MyHC isoforms, 

androgen receptor (AR) and myostatin were detected by the immunoblot assay. 

Results: EE and icariin treatments significantly increased myotube diameter and the area of MyHC-positive myotubes. 

Short-term exposure of EE and icariin significantly phosphorylated Akt, mTOR, p70S6K, and ERK1/2 as IGF-1 did. 

A 24-h treatment with EE and icariin increased the expression of MyHC isoforms and AR, but attenuated myostatin 

expression. 

Conclusions: Our study suggested that Epimedium and icariin stimulated C2C12 hypertrophy by the activation of 

PI3K/Akt/mTOR pathway to enhance MyHC and AR expression, in concomitant with myostatin inhibition. 
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