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Arterial calcification is a regulated, cell-mediated process similar to bone formation. Vascular smooth muscle cells (VSMCs) in the normal artery wall constitutively express potent inhibitors of calcification, such as matrix Gla protein (MGP). In calcification expression of endogeneous inhibitors such as MGP is reduced and VSMCs express markers of both osteoblast and chondrocyte differentiation1.  In culture, human VSMCs spontaneously convert to an osteo/chondrocytic phenotype and calcification is initiated by the release of apoptotic bodies (AB) and matrix vesicle (MV)-like structures from VSMCs that act as a nidus for hydroxyapatite (HA) nucleation.  Patients with end-stage renal disease (ESRD) develop accelerated vascular calcification and this is likely due to ‘damage inducing’ agents such as a high Ca x P product that affect VSMC vesicle release and modify their normal phenotype.  In vitro, raised extracellular calcium and phosphate act synergistically to increase VSMC calcification. Vesicles released under these conditions contained preformed HA, shown by EDX analysis, and calcified extensively in vitro. However, these ‘mineralization competent’ MV were only formed when VSMCs were cultured in the absence of serum. The human serum protein 2-HS-glycoprotein, otherwise known as fetuin-A, was found to be a potent inhibitor of VSMC calcification that acted by inhibiting apoptosis and enhancing phagocytosis of extracellular vesicles.  More importantly, fetuin-A was taken up by VSMCs and incorporated into MV where its presence completely abrogated their ability to nucleate HA.  The VSMC-derived protein, MGP was also found to be incorporated into vesicles, and inhibition of MGP -carboxylation by pre-treatment of VSMCs with warfarin increased vesicle calcification2,3. These studies elucidate an important role for VSMC-derived vesicles in VSMC calcification and highlight the utility of this in vitro model system for dissecting further the molecular mechanisms of VSMC calcification. 
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