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Proliferation of endothelial cells (ECs) and vas-
cular smooth muscle cells (SMCs) is essential 
for cardiovascular development (1), but also 
contributes to the repair and remodeling of the 
injured vessel wall (2). The major trigger of 
vascular injury is atherosclerosis, which is to-
day the most important cause of morbidity in 
the Western world. Spontaneous rupture of the 

atherosclerotic plaque and vascular interven-
tions for atherothrombotic disease (e.g., balloon 
angioplasty) induce EC damage. Disruption of 
the endothelial integrity initiates proliferation 
of ECs, which promotes reendothelialization 
of the vascular lesion (3, 4), but also triggers 
local accumulation of SMCs, leading to inti-
mal hyperplasia and occlusion of the diseased  
vessel (2).

At fi rst, neointimal ECs and SMCs were be-
lieved to originate exclusively from adjacent cells 
within the vessel wall that migrate to the site 
of injury and start to proliferate (3).  However, 
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The accumulation of smooth muscle and endothelial cells is essential for remodeling 

and repair of injured blood vessel walls. Bone marrow–derived progenitor cells have been 

implicated in vascular repair and remodeling; however, the mechanisms underlying their 

recruitment to the site of injury remain elusive. Here, using real-time in vivo fl uorescence 

microscopy, we show that platelets provide the critical signal that recruits CD34+ bone 

marrow cells and c-Kit+ Sca-1+ Lin− bone marrow–derived progenitor cells to sites of 

vascular injury. Correspondingly, specifi c inhibition of platelet adhesion virtually abrogated 

the accumulation of both CD34+ and c-Kit+ Sca-1+ Lin− bone marrow–derived progenitor 

cells at sites of endothelial disruption. Binding of bone marrow cells to platelets involves 

both P-selectin and GPIIb integrin on platelets. Unexpectedly, we found that activated 

platelets secrete the chemokine SDF-1𝛂, thereby supporting further primary adhesion and 

migration of progenitor cells. These fi ndings establish the platelet as a major player in the 

initiation of vascular remodeling, a process of fundamental importance for vascular repair 

and pathological remodeling after vascular injury. 
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