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Introduction. Atherosclerosis is the pathological consequence of chronic inflammation of blood 
vessels. Macrophages and cholesterol are the two main constituents driving the inflammatory 
response that characterizes atherosclerosis. In order to halt atherosclerosis progression, 
emphasis has been put on increasing the levels of high-density lipoprotein (HDL), the main 
molecule responsible for the exit of cholesterol out of plaque macrophages. Unfortunately, the 
clinical outcomes revealed disappointing negative results, and led the scientific community to re-
evaluate their approach regarding the development of new therapies aiming to promote the 
movement of cholesterol out of the artery wall. In a recent study, the lymphatic system has been 
identified as a novel prerequisite player in the removal of cholesterol out of the atherosclerotic 
lesion (Martel et al., JCI 2013). It has been shown that without a functional lymphatic network, 
cholesterol gets trapped in the artery wall and potentially aggravates the disease. As lymphatic 
dysfunction has been associated with hypercholesterolemia, it is suggested that the lymphatic 
system cleans up arteries by promoting cholesterol transport out of atherosclerotic lesions. The 
lymphatic vessels are composed of two main components, namely the absorptive capillaries, 
responsible for the uptake of the cells, molecules and fluid, and the collecting vessels, 
characterized by pumping units (lymphangions) that are propelling the lymphatic content toward 
the blood circulation in a unidirectional manner. The relative roles of the lymphatic capillaries 
and collectors in the onset of the atherosclerotic disease are still unclear. 
 
Methods. Lymphatic function has been evaluated in pre-atherosclerotic LDLR-/-;hApoB100 
(ATX), non-hypercholesterolemic LDLR-/-, atherosclerosis-protected (PCSK9-/- mice) and wild-
type (WT) mice. Cellular lymphatic transport has been determined based on a contact 
sensitization assay in which dendritic cell migration through the lymphatic is tracked by flow 
cytometry. Molecular lymphatic transport has been studied by measuring the capacity of the 
lymphatic capillaries to absorb a fluorescent molecular tracer (Cy5 dextran). The presence and 
morphology of the lymphatic capillaries and collecting vessels have been characterized by the 
qualitative and quantitative assessment of their relative specific markers. 
 
Results. Our preliminary data show that, like hypercholesterolemic LDLR-/- mice, pre-
atherosclerotic ATX and non-hypercholesterolemic LDLR-/- mice exhibit impaired cellular 
lymphatic transport evidenced by molecular and/or cellular transport. Immunohistochemistry and 
immunofluorescence imaging portrays a relatively normal number of sprouting and diameter of 
lymphatic vessel capillaries (LYVE-1+ vessels) in the adventitial layer of the aortic sinus and in 
the skin dermis of ATX mice compared to WT or PCSK9-/- animals. 
 
Discussion. Our results suggest that i) the LDLR is associated with lymphatic vessel function, 
and that ii) the collecting lymphatic vessels are responsible for the impairment in lymphatic 
dysfunction in LDLR-/- and ATX mice. These preliminary results suggest that characterizing the 
functional pumping capacity of the collecting vessels would be a prerequisite in understanding 
the interplay between atherosclerosis progression and lymphatic transport. We are hopeful that 
in the long run we will be able to identify new therapeutic targets to enhance lymphatic transport 
and ultimately limit atherosclerosis progression. 
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