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Abstract

The present study deal with the isolation and culture of the neural
stem cells (NSCs) from the brain of 17-days-old mice (Mus musculus)
embryos. In this study, neural stem cells were isolated from the brain of
mice with an age of (17) days and investigated their growth and outer
appearance morphology. These cells were cultured in DMEM/Ham’s
F12 medium containing both recombinant human epidermal growth
factor (rHuUEGF) and fibroblast growth factor-basic (FGF-2) as
growth factors and they were incubated at a temperature of 37 °C with the
presence of 5% of carbon dioxide (CO,). After 24 hours the neural stem
spherical-shaped cells demonstrated, and it has the high ratio of the
nucleus to the cytoplasm. Also, the cells showed high activity of
multiplication. In addition, cells aggregated to form the primary
neurosphere as a small group were gathered, which consists of two, three
and four cells. This reveals the formation of the neurosphere. Then the
effect of dbcAMP and theophylline on the NSCs differentiation were
studied. The cytotoxicity of these compounds was first measured on the
survival and the viability of the neural stem cells by conducting MTT
test. The results indicated that dbcAMP and theophylline had no
cytotoxicity at the concentrations used in this study. After that, the effect
of these compounds on the differentiation of the neural stem cells was
investigated by exposing the cultures to different concentrations (2, 4, 6
and 8) mM. The neural stem cells differentiation was observed within 24
hours of treatment and unipolar cells appeared with the presence of
undifferentiated neural stem cells, and with continued growth bipolar in
addition to unipolar and undifferentiated cells were noticed. After 72
hours, multi-polar cells and other type of cells were observed and the
undifferentiated neural stem cells disappeared. However, to identify the
effect of cCAMP and theophylline on the gene expression of the (Sox2,
Kl1f4, Oct4, c-Myc) genes, RT-PCR based technique were employed. The



results showed a decrease in the gene expression of these genes
corresponding with the morphological change and the change in gene
expression. Also, the effect of the theophylline on the neural stem cells
differentiation potential was also studied and the results showed that
theophylline had no significant effects on the differentiation of the neural
stem cell. The results of the RT-PCR were consistent with the
morphological change as the results showed that cells maintained their
high gene expression matching no differentiation had taken place.
Moreover, the synergetic effect of both dbcAMP and theophylline on the
neural stem cells differentiation was investigated. The results showed that
treatment of the neural stem cells with a mixture of dbcAMP and
theophylline led to cell differentiation within 12 hours confirming the
occurrence of the synergetic effect of both compounds on the neural stem
cells differentiation. It could be concluded that is possible to isolate the
neural stem cells from the brains of mice and there is no cytotoxic effect
of dbcAMP and theophylline on the neural stem cells at the
concentrations used in study. Finally, our results put a key role step in
comprehensive knewledge of the differentiation of the neural stem cells

and the task of the cAMP in the biology of these cells.
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