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Background: Activation and transformation of quiescent hepatic stellate cells into myofibroblast 
like cells with the upregulation of osteopontin (OPN) and numerous other connective tissue 
components marks the first step in hepatic fibrosis. Menadione, also known as Vitamin K3, 
generates reactive oxygen species (ROS) and produce oxidative stress leading to apoptosis in 
several types of tumor cells. Here, we evaluated whether low doses of menadione could inhibit 
activation hepatic stellate cells and prevent upregulation of OPN and collagen synthesis in the in-
vitro culture of primary hepatic stellate cells.
Methods: Hepatic stellate cells were isolated from adult albino rat liver, purified, characterized, 
and cultured in DMEM/F12 medium with 10% fetal calf serum. The second passage of cells was 
cultured in 6-well plates and at 24 h the media were replaced with serum free DMEM/F12 
medium containing 10 µM menadione (Sigma-Aldrich) (final concentration). The cultures were 
examined, phase contrast images were captured, and the cell lysate was collected at 2 h, 6 h, and 
24 h after the treatment. Protein, malondialdehyde, and glutathione levels were determined in 
the cell lysate. Western blotting was performed for OPN and collagens type I and type III. Total 
RNA was extracted and the expression of OPN, a-SMA, and collagens were measured using qRT-
PCR.
Results: There was no significant change in any molecule studied at 2 h after the treatment with 
menadione. At 6 h, there was increase in malondialdehyde and decrease in glutathione levels in 
the cell lysate compared to non-treated controls. The other molecules studied were not altered. 
The cultured cells did not show any morphological changes. At 24 h of menadione treatment, 
about 20% cells died due to apoptosis. There was marked decrease of glutathione and increase of 
malondialdehyde levels. Western blotting and qRT-PCR demonstrated that OPN, a-SMA, and 
collagens type I and type III expression were significantly less compared to non-treated control at 
24 h.
Conclusions: The results of the present study indicate that menadione may be used as a 
therapeutic agent to prevent activation of hepatic stellate cells and inhibit hepatic fibrosis. 
However, additional in-vivo studies are required to obtain further information regarding the use of 
menadione to arrest hepatic fibrosis.

 


