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Abstract

The interdependent relationship between vascular endothelial ce
long appreciated. This paper reports a heterotopic implant model us
Tie2eGFP (endothelial marker) and pOBCol3.6GFPcyan or topaz
relationships of cells participating in the process of heterotopic bon
pOBCol3.6GFPcyan and topaz transgenics as BMSC or whole bone

as a carrier of donor cells and implantation was done in lethally irradiated
implants was followed weekly during the 4- to 5-week long post-implan
implantation, a well-formed bone spicule had developed that was invest
donor-derived cells in the formation of endothelial-lined vessels inside th
Host-derived fibroblasts and osteogenic cells were confined to the fibr
endosteal surface of newly formed marrow space carrying a pOBCol3.6
cells and the host. Thus, FGF-2-expanded BMSC appear to be a source
heterotopic bone formation independent of cells from the host. This mode
two cell types that control osteogenic differentiation in vivo.
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Introduction

Endochondral bone formation, whether occurring during
embryogenesis [13] or in bone repair [33], requires
a concerted interaction between blood vessel invasion and
resident, inwardmigrating or circulation progenitor cells. The
extent that endothelial cells are drawn into the region can be

Abbreviations: BMSC, bone marrow stromal cells; TBI, total body
irradiation; WBM, whole bone marrow; pOBCol3.6GFPcyan/tpz and
Tie2eGFP, names given to the two transgenes used in this study; GFP,
green fluorescent protein.
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d osteoblasts during bone formation and fracture healing has been
GF-2-expanded bone marrow stromal cells (BMSC) derived from
y osteoblast marker) transgenic mice to appreciate the host/donor
ation. The study included various combinations of Tie2eGFP and

ow (WBM) donors and also as recipients. Rat tail collagen was used
mice rescued with WBM injection. Development of ossicles in the
tation period. By 4–5 weeks after total body irradiation (TBI) and
ed with bone marrow. Experiments showed absolute dominance of
e implants as well as the marrow stromal-derived osteogenic cells.
ous capsule surrounding the implant. In addition, cells lining the
GFP marker were observed that were contributed by WBM donor
of endothelial and osteogenic progenitor cells capable of eliciting

l should be useful for understanding the interactions between these

moter; Rat tail collagen gel

influenced by cytokines such as FGF2 [6], angiotensin II
[24], VEGF [25,47] produced by resident cells, as well as by
the hypoxia of the local environment [5,28]. The endothelial
extracellular proteins (e.g., matrix gla protein) and secreted
factors (endothelin I and BMPs) influence the cellular events
within the osteoprogenitor pathway that will eventually lead
to osteoblast differentiation and new bone formation
[49,51,55]. The formation of the bone marrow requires
invasion of osteoclasts that is dependent on the local
production of VEGF and RANKL [20]. This continuum of
events is difficult to experimentally manipulate in vivo and is
incompletely modeled in in vitro culture systems [46]. Given
the rich source of murine mutants for growth factors,
receptors and signaling pathways important to this process,
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