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Abstract:

Mesenchymal stem cells (MSCs) have a unique capability to multiply and differentiate into
specialized cell types especially the mesodermal lineage. However, information on differentiation of
the MSCs into neurons has been limited. This study aimed at examining the capability of
mesenchymal stem cells isolated either from bone marrow or from adipose tissue on neuronal
differentiation. The bone marrow contents and adipose tissues were collected from 4 dogs. The
putative MSCs were cultured and passaged. On passage 3, they were disaggregated and
examined for cell surface proteins CD 34, CD 44 and CD 90 using flow cytometry. They were also
chemically induced to differentiate into osteogenic and adipogenic lineages. Two-step neuronal
differentiation protocol was used in this study. The MSCs were cultured in preneuronal
differentiation medium containing basic fibroblast growth factor (bFGF) and epidermal growth factor
(EGF) for 7 day in order to allow the neurons to aggregate as a neurosphere. The neurospheres
were typsinized and the single cells were further cultured in neuronal medium without the two

growth factors for additional 5 days.

In this study, we found that cells isolated from bone marrow and adipose tissue highly
expressed mesenchymal stem cell markers (CD 44 and CD 90), while the expression of the
hemopoietic stem cells were found to be rare (CD 34, less than 5 %). These MSCs irrespective the
origin of cells were able to differentiate into osteogenic and adipogenic lineages. In addition, they
also demonstrated to transdifferentiate into neuronal lineage but the efficacy appeared to differ
when compared between the bone and adipose tissue derived MSCs. By using the specific
neuronal differentiation, the MSCs tended to differentiate into astrocyte rather than other neuronal

lineages.
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