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Introduction: Westernized countries face a growing burden of cardiovascular calcification and osteoporosis. Despite its vast clinical significance, the precise nature of this paradoxical relation remains obscure. We recently demonstrated in vivo that inflammation accelerates arterial and aortic valve calcification. Clinical studies have shown that atherosclerosis and chronic renal disease (CRD) associate with osteolysis. We thus hypothesized that early cardiovascular calcification advances with inflammation and inversely correlates with bone mineral density (BMD).
Methods and Results: Arterial, valvular, and bone metabolism were visualized using targeted near-infrared fluorescent molecular imaging agents. We detected arterial and aortic valve calcification in apoE-/- and CRD mice (30 weeks old; n=28) significantly correlating with severity of atherosclerosis. We demonstrated decreases in osteogenic activity in the femurs of apoE-/- mice in comparison to WT mice (p<0.05), which was further reduced with CRD (p<0.05). 3D micro-CT imaging of the cortical and cancellous regions of femurs quantified structural remodeling and reductions in BMD in apoE-/- and CRD apoE-/- mice. We established significant correlations between the presence of arterial and valvular calcification and loss of BMD (R2=0.67 and 0.72, respectively). Finally, inflammation was enhanced in the bones of mice with cardiovascular disease, the magnitude of which inversely correlated with BMD and directly related to the degree of cardiovascular inflammation and calcification. 

Conclusion: This study provides direct evidence that arterial calcification and calcific aortic valve disease advance in parallel and evolve alongside with osteoporosis in vivo. Modulation of inflammatory signaling may be a critical pathway for selective abrogation of divergent calcific phenomena.

