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Background: Autologous adult mesenchymal stem cells (MSCs) can provide new and innovative tools in bone tissue engineering. When seeded on synthetic or natural (bioresorbable) scaffolds, these cells may be used to restore or replace tissues and organs. Recently, adipose tissue (AT) has been described as an alternative source for the commonly used bone marrow (BM)-derived MSCs, since the latter cells are available only in limited amounts. 

Objective: To evaluate the potential use of osteogenically stimulated AT-MSCs for application in a goat spinal fusion model. 

Methods: Characterization of human and goat AT-MSCs was performed using histotyping and FACS analysis for the lineage-specific markers ASO-2, vimentin, CD166 and CD105. Osteogenic differentiation of MSCs was induced using osteogenic medium containing ascorbic acid, beta-glycerophosphate, and 10 nM 1,25-dihydroxyvitamin D3. Afterwards, alkaline phosphatase acivity and cbfa-1/runx-2 mRNA expression were determined.

Results: Relatively homogenous populations of human and goat AT-MSCs were obtained. Osteogenic stimulation resulted in upregulation of the (pre)osteoblastic marker cbfa-1/runx-2 (human 1.5 fold; goat 3 fold) at day 7. Untreated cultures also showed slightly increased (about 0.1 fold) cbfa-1/runx-2 mRNA expression, possibly due to reaching confluency at day 3-4. In addition osteogenically-stimulated cultures demonstrated increased alkaline phosphatase activity. 

Conclusion: Adipose Tissue contains a population of mesenchymal stem cells based on histotyping and FACS analysis. These AT-MSCs from human as well as from goat can be pushed into osteogenic differentiation by the osteogenic factor 1,25-dihydroxyvitamin D3, as shown by cbfa-1/runx-2 upregulation and increased alkaline phosphatase activity. Therefore, AT-MSCs are a promising new tool in bone tissue engineering.
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