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Background: Macrophage-rich atheromata is associated with the evolution and destabilization of plaques. The objective of this study was to image inflammatory macrophages in atherosclerotic plaques with a novel, mannose receptor (MR) targeting near-infrared fluorescence (NIRF) probe mice using an intravital fluorescence microscopy.
Methods and Results: A novel NIRF probe was fabricated by chemically conjugating glycol chitosan with mannose-PEG, cholesterol and NIRF dyes such as Cy5.5 (ext/emi 675/694 nm). In vitro, MR-Cy5.5 was strongly uptaken by RAW264.7 cells in time- and concentration dependent manner. In vivo plaque imaging was performed in apoE(-/-) mice using a high-speed multi-channel laser scanning microscope 48 hours after i.v. injection of MR-Cy5.5. NIRF signals were much more strongly enhanced in carotid plaques of MR-Cy5.5 injected apoE(-/-) mice compared to non-targeting Cy5.5 injected apoE(-/-) mice or MR-Cy5.5 injected CL57BL/6 control mice (p<0.05). Fluorescence microscopy and immunostaining corroborated the NIRF signals in vivo, which co-localized well with plaque macrophages. MR-Cy5.5 did not show any particular toxicity.
Conclusions:  Optical molecular imaging with a MR-NIRF safely allows in vivo detection of the macrophages in murine atheromata. This translatable novel imaging technology may provide an additional avenue for high-risk plaque imaging.
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