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The Glymphatic System

The glymphatic system is a brain-wide clearance
pathway that facilitates the exchange of cerebro-
spinal fluid and interstitial fluid to remove metabolic
waste. Glymphatic transport is driven by vascular
pulsatility and is strongly regulated by brain state.
During sleep, infraslow norepinephrine oscillations
coordinate vasomotion, expanding interstitial space
and enhancing fluid exchange. Disruption of these
oscillations impairs clearance and links sleep
disturbance to neuroinflammation and neurodegen-
eration. Recent work reveals that glymphatic
function is highly sensitive to neuromodulatory tone,
aging, and disease states such as chronic pain and
Alzheimer’'s disease. Advances in imaging and
quantitative clearance assays now allow direct
measurement of glymphatic efflux across brain
states. These findings position the glymphatic
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ing how glymphatic clearance fails offers new

Virtual on Zoom: therapeutic ~ opportunities.  Targeting  sleep-

dependent neuromodulation may restore brain
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