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Objective—Bone marrow-derived progenitor cells play a role in vascular regeneration. However, their homing to areas of
vascular injury is poorly understood. One of the earliest responses to an injury is the activation of coagulation and
platelets. In this study we assessed the role of hemostatic components in the recruitment of CD34� cells to sites of injury.

Methods and Results—Using an ex vivo injury model, representing endothelial cell (EC) injury or vessel denudation, we
studied homing of CD34� under flow. Platelet aggregates facilitated initial tethering and rolling of CD34� cells through
interaction of P-selectin expressed by platelets and P-selectin glycoprotein ligand-1 (PSGL-1), expressed by CD34�

cells. Ligation of PSGL-1 activated adhesion molecules on CD34� cells, ultimately leading to firm adhesion of CD34�

cells to tissue factor-expressing ECs or to fibrin-containing thrombi formed on subendothelium. We also demonstrate
that fibrin-containing thrombi can support migration of CD34� cells to the site of injury and subsequent differentiation
toward a mature EC phenotype. Additionally, intravenously injected CD34� cells homed in vivo to denuded arteries in
the presence of endogenous leukocytes.

Conclusions—We provide evidence that hemostatic factors, associated with vascular injury, provide a regulatory
microenvironment for re-endothelialization mediated by circulating progenitor cells. (Arterioscler Thromb Vasc Biol.
2006;26:1653-1659.)
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The structural and functional integrity of the endothelium
is determined by the balance between endothelial injury

and repair. Prolonged exposure to cardiovascular risk factors
leads to oxidative stress, elevated endothelial cell (EC)
turnover and ultimately EC death. Increasing evidence indi-
cates that circulating endothelial progenitor cells (EPC)
contribute to re-endothelialization.1–4

Consequently, EPC function may play a critical role in the
maintenance of the integrity of endothelium5 and the protec-
tion against atherosclerosis. EPCs include different popula-
tions of CD34� cells, either CD133 or vascular endothelial
growth factor receptor-2 (VEGFR-2) positive, or CD14�/
CD34low cells.6 Whereas the importance of EPCs for vascular
maintenance and repair is only recently appreciated, the exact
molecular mechanisms that lead to the actual arrest of EPCs
at the site of injury are not clear.

Injury of the endothelium coincides with the activation of
the coagulation system and of platelets.7,8 Because platelets
and fibrin are known to be potent adhesive substrates for
leukocytes,9 we hypothesized that these hemostatic factors

might also facilitate homing of EPCs to the injury. Moreover,
activated platelets release cytokines such as vascular endo-
thelial growth factor (VEGF) and fibroblast growth factor and
lipid mediators such as sphingosin-1-phosphate, known to
enhance angiogenesis and neovascularization.10 Therefore,
we also studied the contribution of hemostatic factors in EPC
migration and differentiation toward an EC phenotype. Our
data delineate the concept that the hemostatic clot may
provide local cues for initial tethering, firm adhesion, migra-
tion, and differentiation of EPCs, ultimately leading to repair
of vascular injury.

Methods
All materials and methods are detailed in the Methods section in the
online data supplement available at http://atvb.ahajournals.org

Results
In a Model of Activated EC, CD34� Use Thrombi
to Escape From Flow
First, we studied mild EC injury, such as hypoxia, in which
ECs are activated but not apoptotic. Ischemia induces release
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