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Near-infrared light at 808 nm reduces B-amyloid-stimulated microglial toxicity
and enhances survival of neurons In Alzheimer's disease In vitro model
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ABSTRACT

Photobiomodulation (PBM) with 808 nm laser light
was applied to microglia cells treated with -amyloids
(AB). The light irradiation resulted in a metabolic shift
from glycolysis to mitochondrial activity iIn pro-
iInflammatory microglia affected by AP, leading to an
iIncrease In anti-inflammatory microglia. This process
was shown to be accompanied by a decrease in pro-

iInflammatory cytokines and an activation of phagocytosis.

PBM also caused a decrease in the AB-induced activity

of glucose-6-phosphate dehydrogenase, an enzyme Fig. 5 NIR light effect on the total ROS amount anc
regulating the rate of the pentose phosphate pathway, . mitochondrial ROS generation inside Ap-treatec
which activates nicotinamide adenine dinucleotide microglia cells and ROS concentration in the cel
phosphate oxidases to further produce ROS. During co- medium. Scale bar 50 pm.
cultivation of neurons and microglia, irradiation with 808 :
nm light was found to prevent the death of neurons, 2
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which was caused by ROS produced by Ap-altered
microglia. The obtained data clarify mechanisms of PBM
protection against neurodegeneration and support the
use of NIR light in the treatment of Alzheimer's disease.
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Fig. 1 Schematic diagram of NIR light protection against
neurodegeneration in the in vitro model.

METHODS

The studies were carried out using the microglial cell
suspension obtained from the hippocampus of healthy
mice. AB was prepared and used to treat microglia cells.
Light irradiation of cells was performed using diode
lasers emitting at 808 nm with 30 mW/cm-2. Mitochondrial
membrane potential, ROS level, cell viability, apoptosis
and necrosis were assessed using corresponding
fluorescent probes and epifluorescence microscopy.
Phagocytosis, nitric oxide and H,O, production, arginase
and glucose 6-phosphate dehydrogenase activities were
measured using standard assays. Cytokines, glucose,
lactate, and ATP were measurements with ELISA. As our
data were normally distributed, Student's t-test or
ANOVA test was used.
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Fig. 2 Schematic illustration of a Boyden chamber with
cultured neurons and microglia in two cell medium-filled
compartments separated by a microporous membrane.
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Fig. 4 Mitochondrial membrane potential activation In
microglia cells after AB treatment and NIR light
irradiation. Scale bar 50 pm.
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Fig. 6 NIR light induced increased viablility of neurons
co-cultured with A3 treated microglia. Scale bar 50 um.
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Fig. 7. The schematic diagram of the proposed mechanisms of NIR light and A actions on the metabolic regulators of

microglia cells phenotype and functions.

CONCLUSIONS

AB-treated microglia reveal metabolic changes and shift to the inflammatory phenotype. NIR light can reverse such
AB-induced changes and protect neurons from the associated damage. The NIR light induced regulation of activated
microglia may provide a therapeutic strategy for controlling the progression of neuroinflammatory conditions in
Alzheimer's disease. This study provides new insights into the role of NIR light in modulating oxidative stress and

microglia metabolism.
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