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Background: Despite the common occurrence of calcific aortic stenosis, the cellular causes of the disorder are virtually unknown, in part because of the absence of experimental models. Recently, it has been shown that high cholesterol is a risk factor for calcific aortic valve disease.  We hypothesized that the mechanism of calcification is secondary to an osteoblast-like transformation in aortic valve and that treatment with an HMG-CoA reductase inhibitor atorvastatin would reduce valve proliferation and matrix production. Methods: To test this hypothesis we examined the effects of experimental hypercholesterolemia on osteoblastic bone markers and cell proliferation markers with and without atorvastatin in the rabbit aortic valve. We have also measure osteoblast markers in human valves removed at the time of surgical valve replacement. New Zealand White rabbits (N=26) were studied Group I (n=6) normal diet, Group II (n=10) 1% cholesterol diet, and Group III (n=10) 1% chol diet +atorvastatin. The animals were sacrificed, and immunohistochemical staining and DIA (digital image analysis) quantification for proliferating nuclear cell antigen (PCNA) (% Area). Lipid levels were obtained by standard assays (mg/dl). N=23 calcified aortic valves from surgical valve replacement were also studied. Semi-quant RT-PCR was performed for osteoblast bone markers osteopontin (OP) Cbfa1, and alkaline phosphatase (alk phos). The values are shown below. (*p<0.001). Results: There is an increase in the chol levels, PCNA levels, macrophages and bone matrix gene expression in the aortic valve in the setting of high chol diet.).  There was a qualitative increase in the macro infiltration in Group II as compared to Group III. We also found an increase in osteoblast markers in the human calcified valves removed at the time of surgical valve replacement. Conclusion: These findings support the concept that aortic stenosis is an atherosclerotic process associated with transformation of the aortic valve into an osteoblast phenotype. The inhibition of this process by atorvastatin indicates that clinical trials of HMG CoA reductase agents are warranted for early aortic stenosis in patients. 
