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Statement of the Problem: Neurological diseases and disorders pose a challenge for treatment and rehabilitation due to the
limited capacity of nervous system to repair. Autologous adipose stem cells (ASCs) therapy is considerably safe and effective for
clinical applications to treat nervous system disorders. Low intensity laser irradiation (LILI) acts by altering cellular signaling
cascade, stimulating cellular processes and changing transcriptional modalities causing ASCs to differentiate to other cell-
types. The focus of this study is the differentiation of ASCs to functional neuronal cells using LILI in the presence of cell growth
factors.

Methodology & Theoretical Orientation: The effect of light on living systems and cells, referred to as photobiomodulation
(PBM), is attributed to the generation of reactive oxygen species (ROS). ASCs were isolated from healthy human subjects
undertaking abdominoplasty in clinics, proliferated as neurospheres and induced to differentiate into neurons in the presence
of near infra-red (NIR) irradiation.

Findings: We were able to explore specific energy levels of PBM capable of generating ROS and inducing cellular biophysiological
processes towards neuronal-lineages. Laser-induced differentiated neurons were isolated from the mixed population and
subjected to functional analysis. Evidently, ASCs treated with growth factors and LILI possess better survivability and are
capable of neuronal differentiation, which makes them an ideal choice for replacement therapies in clinics.

Conclusion & Significance: Estimating the mechanistic changes in ASCs during its transformation to other lineages allow
us finding solutions to maladies with patient’s own genetic background. This study gave us indications on how universal
forces such as NIR (light) can manipulate the fate of a living cell in favor of growth, division, and/or differentiation. Further,
it enables us in exploring methodologies for modulating signaling pathways and metabolic circuitry towards multipotency in
mesodermal cells.
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