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Background and objectives: Inflammation in atherosclerotic plaques causes plaque vulnerability and rupture, leading to thromboembolic complications. Cathepsin-B (CatB) proteases secreted by macrophages play a major role in plaque inflammation. We used a CatB-activatable near-infrared fluorescent (NIRF) imaging agent to demonstrate the inflammatory component in mice atheromata and atherosclerosis-modulating effects of glucosamine. 
Methods: Apoprotein E knock-out mice were fed normal chow, western diet, and western diet+glucosamine (0.46%) for 14-weeks. Twenty-four hours after the venous injection of CatB-activatable probe, ex vivo NIRF imaging of the aortas and brains was performed, followed by histology. CatB-related signal, observed in the aortas, correlated very well with protease activity and the presence of macrophages on histology. 
Results: The percentage of oil red O staining in the total aortic surface area was smaller in western diet + glucosamine group (32.25±8.18%) than western diet (48.5±12.8%) and normal diet group (26±5.35%, by one way ANOVA, p=0.02). NIRF CatB imaging reflected anti-atherosclerotic effects of glucosamine, with CatB-related signal reduced compared to untreated animals. Plaque populations were heterogeneous within individuals, with some plaques showing high and others lower CatB-related signal. These differences in signal intensity could not be predicted by visual inspection of the plaques, but did correlate with histological evidence of inflammation in every case, suggesting that vulnerable inflamed plaques could be identified by the molecular optical imaging.
Conclusion: Glucosamine reduce atherosclerotic plaque area and CatB-related signal in apoprotein E knock-out mice.

