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The work highlights the novel application of recently developed emerging noninvasive molecular imaging approaches using ultra high field (17.6 T) MR systems and surface-enhanced coherent anti-Stokes Raman scattering (SECARS) microscopy (1,2) in investigating the mechanism of leukocytes recruitment and activation in atherosclerosis. The main goal of this study is to image the inflammatory peak of atherosclerosis using iron oxide particles USPIO linked with antibody against VCAM-1adhesion molecule P3011. The experiments are performed on ApoE knockout mice, intravenously injected with 600 &#956;mol iron/kg body weight of P3011 (USPIO from Guerbet Research, France), and C57BL/6 control mice model. In vivo MR measurements on P3011 contrast treated ApoE knockout mice have shown marked increase in susceptibility contrast in specific pathological regions known to be infiltrated by monocytes/macrophages within atherosclerotic lesions. The results are compared with in vitro SECARS measurements performed on P3011 treated and control aortic sections. The observed strong signal enhancement indicated high intracellular iron particles uptake correlated with the high lipid accumulation within the atherosclerotic plaque, which could be demonstrated as well by a significant local T2*-weighted signal attenuation. In contrast, no iron deposition was seen in aortas of the C57BL/6 control mice. Using SECARS and MRI imaging modalities, we could assign the associated signal loss with  precise localization of the contrast agent within immune lipid-rich cells.
