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A study of cell proliferation and neurogenesis by 532 nm low-power laser irradiation
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It has been reported that the low-power laser irradiation (LLI) can promote cell proliferation and
survival. We designed two experiments in order to improve the mechanism and usability of 532 nm LLI.
First, the y-secretase inhibitor (GSI) has been shown to inhibit expression of amyloid beta (AB), but GSI
also has a side effect of reducing cell survival. Thus we examined whether 532 nm LLI can rescue the
GSI side effect or not. In the results, GSI application depressed cell proliferation as well as cell survival
compared to control. GSI down-regulated AB but up-regulated p-PTEN and suppressed p-Akt.
Application of 532 nm LLI in the presence of GSI significantly recovered the GSI-mediated effects, i.e.,
LLI could decrease elevated p-PTEN, while increased p-Akt expression with keeping AB suppression.
The LLI effects had a dose-dependency. Second, since 532 nm LLI promoted activity of Akt, we examined
effect of 532 nm LLI via Akt on neural stem/progenitor cells(NSPCs) in culture cells and adult mouse
brain. In the result, LLI promoted proliferation of excitatory NSPCs and promoted differentiation of
inhibitory NSPCs. In the adult mouse brain, LLI facilitated migration of inhibitory NSPCs from layer 1

to deep layer in the cortex.
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