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Low ionizing radiation improved proliferation of stem cells
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Stem cell therapy used in many branch of medicine, drug industry and regenerative medicine. X-ray and high level
of radiation induces apoptosis, reactive oxygen species (ROS) production, and genotoxic stress like double-strand
breaks (DSBs) in deoxyribonucleic (DNA). Although, low ionizing radiation (IR; about less than 1 Gray) increased
the differentiation of stem cells repair DSBs in DNA. In addition, low level radiation to adipose mesenchymal stem
cells (ADSCs) increased Stat3 expression and decreased g-H2AX and Rad51 at 24 hours after radiation. Due to tissue
sensitivity against radiation, even low dose in patients, especially the blood system and hematopoietic stem cells, it
has become a European Research Network priority. Furthermore, low dose radiation especially in gut and brain
increased ROS, superoxide dismutase 2 (SOD2), and activation of nuclear factor kappa-light chain- enhancer of
activated B cells (NFkB). Stem cell have multipotent capacity to differentiation cells and migrated into host cells. The
long term therapy of stem cell could effective in mild brain injury. Injection of stem cells into the cerebrospinal fluid
(CSF) significantly decrease the number of hippocampus dark neurons, enhanced synaptic plasticity, improved the
spatial memory, and decreased apoptosis in the CA1 region hippocampus. Evidence shows that enhancing stem cell
differentiation with radiation is a powerful tool for stem cell engineering. Direct radiation has too many side effects.
Determining the appropriate dose of radiation stimulates the maximum differentiation of stem cells and greatly reduces
the genotoxic effects. lonizing radiation has been used as a powerful tool in cancer treatment for years. Irradiation to
stem cells, against direct radiation, can reduce its adverse effects.
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