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HMG-COA REDUCTASE INHIBITORS IMPAIR SURVIVAL OF HUMAN MESENCHYMAL STEM CELLS VIA NF-κB SIGNALING
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Objective: To evaluate the effect of hydrophilic and lipophilic HMG-CoA reductase inhibitors (statin) on bone marrow-derived mesenchymal stem cell (MSC) viability, NF-κB and mevalonate signaling.

Background: Circulating progenitor cells of bone marrow origin have been implicated in transplant cardiac allograft vasculopathy (CAV) and cardiac fibrosis. Statins have been shown to impair the progression of CAV and improve patient survival. We examined the in vitro effects of two lipophilic statins (atorvastatin and simvastatin) and one hydrophilic statin (pravastatin) on the viability of MSCs and expression of NF-κB. 

Methods: MSCs were isolated from the sternum of patients undergoing open heart surgery and cultured in standard DMEM/F12 with 20% FBS.  MSCs were treated with atorvastatin, simvastatin, and prevastatin at 0.1, 1.0 or 10 μM ± mevalonate. Cell viability was assessed using an MTT assay. NF-κB p65 expression was assessed by western blot. Activation of the NF- κB pathway was achieved through adenoviral overexpression of Ikk-β.

Results: MSC treatment with 1 and 10 μM simvastatin or atorvastatin resulted in progressively reduced cell viability to about 50%, corresponding with a NF-κB p65 decline to 70 and 50% respectively. Viability was rescued by co-incubation with mevalonate or by pretreatment with Ikk-β. Pravastatin did not affect MSC viability or NF-κB expression. 

Conclusions: Mevalonate depletion through HMG-CoA reductase inhibition impairs the viability of primary human MSC through down-regulating NF-κB. This represents another plieotropic effect of statins and may explain a lipid-independent beneficial effect of this therapy. The differential effect of lipophilic versus hydrophilic compounds requires further investigation.

