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Abstract

Background: Non-invasive gamma-frequency light and sound stimulation at 40Hz

has shown promise as a possible disease modifying therapeutic for the treatment

of Alzheimer’s disease (AD). However, human neural substrates generating a gamma

frequency response to Gamma Entrainment Using Sensory (GENUS) stimulation have

never been shown.Here,we aim to showbrain regions that generate gamma frequency

oscillations in response to GENUS stimulation.

Methods: We conducted an observational trial in cognitively typical subjects (n=16)
undergoing magnetoencephalography (MEG) while receiving 40Hz light and sound

stimulation with the GENUS device. Neurophysiological data recorded with MEG was

mapped on individual T1 structural magnetic resonance (MR) images to deduce source

localization of 40Hz oscillation potentiation in the brain.

Results: Source localization in response to GENUS light and sound stimulation shows

induced40Hzoscillations in the appropriate sensory cortices aswell as in brain regions

important for associative, executive and higher order memory functions, memory

consolidation, spatial orientation, and integration of sensory processes. Induced 40Hz

oscillations are maximal with synchronized 40Hz light and sound stimulation as

compared to light or sound stimulation alone. Interestingly, when40Hz light and sound

are anticorrelated, 40Hz oscillations are significantly reduced in the auditory and

visual cortices as compared to when 40Hz light and sound are synchronized.

Conclusions: For the first time, we provide evidence of target engagement and sources

of gamma wave generation in the brain that are important for sensory processing,

associative and executivememory functions and areas affected byADpathologywhen
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humans are undergoing 40Hz GENUS light and sound stimulation. This data set can

serve as a resource for exploring responses of neural substrates of 40Hz visual and

auditory stimulation.
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