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Non-invasive brain stimulation to impact neural
circuits, sleep and cognitionin Aizhelmer S

disease
Abstract: A mechanistic understanding, of ‘the impact oF‘Alzhelmer s
disease (AD) on cognitive functions 'has/ been_pursued across many
levels of analysis, however, recent work has pr&VIﬂEd‘gTowihg support
for the’ view that it can be considered a  large-scale_synaptic and
network disconnection disorder.) For” ‘example, eoherence’ and/or
amplitude of gamma frequency neural oscillations (~30-100 Hz), which
are implicated with numerous higher-order cognitive functions, are
affected in various brain areas in AD. Moreover, neural. circuit
dysfunction plays a critical role in AD etiology; such disruptions
have effects on several cell types. Thus, our working hypothesis is
that correcting neuronal circuit alterations has the potential to feed
back onto multiple cell populations to improve molecular and cellular
pathologies. We have sought less invasive approaches for modifying
neural activity and gamma oscillations. Our approach has been to
harness patterned sensory and transcranial electrical stimuli, which
are known to entrain network oscillations in human and animal models.
I will briefly share some data which shows that non-invasive brain
stimulations administered at gamma frequency improve episodic memory
and gene expression programs in neurons and glial cells and impact
neural oscillations and sleep.
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