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Objective.

 

Our laboratory and others recently provided evidence indicating that endothelial
progenitor cells (EPCs) participate in postnatal neovascularization. However, the extent to which
EPCs contribute to adult neovascularization remains unclear. To address this issue, we investi-
gated the quantitative contribution of EPCs to newly formed vascular structures in an in vivo
Matrigel plug assay and corneal micropocket assay.

 

Materials and Methods.

 

Lethally irradiated FVB mice were transplanted with bone marrow
(BM) mononuclear cells from transgenic mice constitutively expressing 

 

�

 

-galactosidase (

 

�

 

-gal)
encoded by the 

 

lacZ

 

 gene regulated by an endothelial-specific 

 

tie-2

 

 promoter. Reconstitution of
the transplanted BM leads to the expression of lacZ in mice, which is restricted to BM cells ex-
pressing 

 

tie-2.

Results.

 

Four weeks after BM transplantation (BMT), 

 

tie-2/lacZ

 

/BMT mice were implanted
with either Matrigel containing fibroblast growth factor-2 subcutaneously or with a vascular
endothelial growth factor pellet into the cornea. After 7 days, the Matrigel plug or the cornea
was removed and analyzed by X-gal staining or immunostaining for 

 

�

 

-gal. X-gal staining of
the Matrigel plug identified 5.7% 

 

�

 

 1.2% of endothelial cells (ECs) as cells originated from
BM-derived EPCs, whereas the more sensitive technique of immunofluorescence identified
26.5% 

 

�

 

 0.9% of ECs. Similarly, EPC-derived cells comprised 5.0% 

 

�

 

 2.4% and 17.7% 

 

�

 

3.6% of the ECs in corneal neovascularization identified by X-gal staining and immunohis-
tochemistry, respectively. Ki67 staining of the corneal tissue documented that the majority of
EPC-derived cells were actively proliferating in situ.

 

Conclusion.

 

These findings suggest that BM-derived EPCs make a significant contribution to
angiogenic growth factor–induced neovascularization that may account for up to 26% of all
ECs. © 2002 International Society for Experimental Hematology. Published by Elsevier

 

Science Inc.

 

The mission to better understand blood vessel formation has
become an important, yet challenging task. Angiogenesis is
the most widely studied, but not the only, mechanism of
blood vessel formation. Angiogenesis is characterized by
endothelial sprouting from preexisting blood vessels. It re-
lies on the proliferation, migration, and remodeling of fully
differentiated endothelial cells (ECs). A number of reports
from our laboratory and others recently documented the pres-

ence of endothelial progenitor cells (EPCs) that circulate in
the peripheral blood of adult mammals, including humans
[1–4]. Furthermore, the discovery of EPCs has led to the no-
tion of adult 

 

vasculogenesis

 

, in which bone marrow (BM)-
derived EPCs are recruited to target organs, where they con-
tribute to neovascularization in situ [5,6]. Interestingly, EPCs
and hematopoietic cells are thought to share a common pre-
cursor (i.e., CD34

 

�

 

 cells), a relationship that is analogous to
that of angioblasts and hematopoietic stem cells during em-
bryonic vasculogenesis [1,7]. Similar to the restoration of
hematopoiesis that can be achieved by peripheral blood stem
cell transplantation, the concept of “therapeutic vasculogen-
esis” has emerged from studies showing that administration
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