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Stem cell transplantation is a promising tool in neurodegenerative diseases
treatment. Due to limitations to utilize human embryonic stem cells (ESCs) and neural
stem cells (NSCs), the mesenchymal stem cells (MSCs), especially from adipose
tissue can serve as a potential alternative. They are easily accessible, abundantly
available throughout the body and can be cultured for several months in vitro.
Furthermore, they are also able to differentiate toward cells in neuroectodermal
lineage under appropriate conditions. Therefore, finding the most efficient way to
differentiate these cells would be beneficial for medical research and will be used in
clinical applications.

The aim of this study was to find the effect of 8 Bromo-cyclic GMP (8Br-
cGMP) on neural differentiation of human adipose stem cells (hnASCs). The results
found that after hASCs were isolated from the adipose tissue, they were expanded and
characterized by immunophenotypical and multipotency to be several cell types. The
isolated hASCs were positive for CD73, CD90, CD105 and Vimentin and were

negative for CD34 and CD45. Additionally, hASCs could differentiate toward
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osteocytes, chondrocytes and adipocytes implying that hASCs isolated from adipose
tissue displayed the mesenchymal stem cell properties. To optimize 8Br-cGMP
concentration, hASCs under different 8Br-cGMP concentration (OpM, 10uM,
100uM) were investigated using phenotypical and gene expression analyses. The
results showed that after one-week induction, the majority of neural induced hASCs
(NI-hASCs) under 10uM 8Br-cGMP condition appears as smaller, elongated bi- or
multipolar cells with primary and secondary processes similar to axon. The proportion
of positive cells for Nestin, Sox2, TUJ1 and NF-L was significantly (p<0.001) higher
than other conditions. Gene expression analysis revealed that NI-hASCs under 10uM
8Br-cGMP condition had significant higher level of genes which is specific to cells
differentiated to be neuron cells (MASHI, GAP43, TUJI, NF-L, MAP2). NI-hASCs
under 10yM 8Br-cGMP condition displayed significant highest of TUJ1 protein
population with neurite (73.10%+7.40%, p<0.001) and significant higher expression
level of GAP43 gene, which is involved in neurite outgrowth and synaptic formation.
Upon further differentiation into mature neuron and glial cells, NI-hASCs from 10uM
8Br-cGMP condition could differentiate toward neuronal and glia cells as confirmed
by RT-gPCR and immunocytochemistry results - This study concluded that hASCs
after induction with 10uM 8Br-cGMP could be differentiated to be neuronal
progenitor cells and also differentiated to be neuronal and glial cells under suitable

conditions.
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