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Key Points: Bone Marrow Concentrate and Cell Therapy Promote Bone 
Regenerative strategies for inferior bone repair are established and successful in medical practice 
for human spine fusion and in equine bone. Pharmaceuticals (bisphosphonates such as Tildren) 
and bioactive proteins (such as PRP) are recognized advancements in retaining or promoting 
bone formation, respectively. Pharmaceuticals are not yet readily available and the effect on 
equine bone is not yet reported. PRP and bone marrow concentrates (bone graft substitute) has 
been documented in many small animal models, in vitro, and in humans to promote bone genesis 
or fusion. The use of living cells (pluripotent cells) or engineered cells (dermal fibroblasts 
expressing bone morphogenetic proteins) can function to accelerated bone repair. Molecular 
engineering to release paracrine and autocrine bioactive factors, such as BMP2, has been shown 
to effectively accelerate bone regeneration in both trabecular and cortical bone in horses. Live 
cell transplantation of cells into fractures, bone cysts, and other bone voids is at least in 
experimental use and some limited clinical use in horses. Use of cells for therapy, blood 
products, bone marrow concentrates is an active part of current equine practice and is likely to 
grow to include more bone applications. Stem cells can be used alone or engineered for induction 
of cell differentiation toward bone with TGFs and BMPs. The use of cells to deliver genes or 
proteins of interest also reduces the risk of direct gene therapy. Various types of carrier cells can 
serve as a source of progenitor cells, including embryonic allogeneic cells, dermal fibroblasts, 
bone marrow stromal cells, and adipose cells. Pluripotent stem cells, isolated from various 
tissues, have shown promising results; however, several types of non-stem cells have also been 
used to promote tissue healing. Bone formation and regeneration have been demonstrated by 
gene augmented BMD-MSC and BM stromal cells in various models. A large number of studies 
have reported that osteogenic potential of MSC is greatly enhanced by genetic engineering using 
osteoinductive growth factors such as BMP2, BMP4, BMP9, and combination of BMP4 and 
VEGF. Compared with BMD-MSC, adipose-derived stem cells (ADSC) or AD stromal cells are 
easier to isolate, have a relatively lower risk of donor site morbidity, and are available in large 
volumes. These fat tissue-derived cells can exhibit stable growth and sufficient cell proliferation 
and have been successfully differentiated in vitro toward osteogenic, adipogenic, myogenic, and 
chondrogenic pathways using established factors. Several recent studies have applied ADSC or 
AD stromal cells in rodent models to induce ectopic bone formation and bone repair in animal 
models by adenoviral gene transfers of BMP2, BMP7, and Runt-related transcription factor 2 
(Runx2). The relative osteoinductive ability between the stem cells sourced from fat and bone 
marrow tissues is being evaluated in horses. Skin is one of the most readily available and easily 
accessible tissues in the body, can be harvested by minimally invasive and less painful 
procedures, require less fastidious culture technique, and have rapid cell expansion. Genetically 
modified DFb can accelerate bone regeneration in horses. Ongoing clinical trials on the use of molecularly engineered equine dermal fibroblasts in equine patients are ongoing at The Ohio State University.  Clinical safety and selected cases will be reviewed.  
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