3047


IMAGING MECHANISMS OF CARDIOVASCULAR CALCIFICATION IN 
ATHEROSCLEROSIS AND CHRONIC KIDNEY DISEASE  
E. Aikawa
Center for Molecular Imaging Research Massachusetts General Hospital Harvard Medical School, Charlestown, MA, USA
Background: Accelerated calcification contributes importantly to mortality in patients with advanced atherosclerosis and chronic renal disease (CRD).  Matrix-degrading enzymes promote atherosclerotic plaque progression, extracellular matrix breakdown and calcification.  However, mechanisms underlying accelerated calcification in CRD remain obscure. 

Methods and Results: We hypothesized that cathepsin-S, a matrix-degrading enzyme, associated with elastin breakdown, contributes to calcification in atherosclerosis mouse model with CRD.  High-cholesterol fed apoE-/-/catS+/+ (n=12) and apoE-/-/catS-/- (n=12) mice were assigned to CRD and control groups. At 12 weeks after 5/6 nephrectomy, we administered two spectrally-distinct imaging agents to visualize osteogenic and elastolytic activity. Molecular imaging revealed colocalization and increase osteogenic and elastolytic signal intensity in CRD apoE-/-/catS+/+ mice vs. lower osteogenic signal and negligible elastolytic activity in CRD apoE-/-/catS-/-.  Histological evaluation demonstrated increase calcification in CRD apoE-/-/catS+/+ mouse aorta compared to CRD apoE-/-/catS-/- mice detected by von Kossa (p<0.01) while plaque size did not change.  More elastin fiber disruption was found in CRD apoE-/-/catS+/+ mice compared to CRD apoE-/-/catS-/- mice (p<0.05).  CRD apoE-/-/catS+/+ but not CRD apoE-/-/catS-/- aortic valves showed high expression levels of cathepsin-S associated with elastin degradation and increased osteogenic transcription factor Runx2/Cbfa1.  Notably, cathepsin-S deletion did not cause compensatory increase in mRNA levels of other cathepsins.  Furthermore, smooth muscle cells, treated with elastin peptide and recombinant cathepsin-S in the Pi-enriched media, displayed 15-fold-increase in calcification.

Conclusion: Collectively, our results provide in vivo and in vitro evidence that cathepsin-S-associated elastin degradation promotes arterial calcification in the hyperphosphatemic milieu in CRD.
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