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A brain-wide perivascular
pathway for CSF-ISF exchange
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In vivo 2-photon microcopy
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AQP4 supports perivascular CSF recirculation and
amyloid B clearance

Wild Type CSF recirculation through the brain is impaired in AQP4 knockout mice
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Two recently defined
systems

- Perivascular pathways —
the ‘glymphatic’ system

-- A feature of the
sleeping brain

- Sinus-associated
lymphatic vessels

Proposed Functions

- Interstitial solute
clearance

- CNS immune
surveillance
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The glymphatic system and Alzheimer’s
How does it fit in and where are the gaps?

Association with age
Sequence of events
Regional vulnerability
The human brain
Pathogenic interactions
Biomarkers

Translational potential
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Association with age Hypothetical timecourse of AD biomarkers
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Association with age

Sequence of events

Regional vulnerability
The human brain

Pathogenic interactions
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The glymphatic system and Alzheimer’s
How does it fit in and where are the gaps?
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AQP4 mis-localization is associated with
worsening Alzheimer’s pathology
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Paravascular CSF recirculation is modulated by

sleep state
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Paravascular CSF influx is a feature of the sleeping
brain

Paravascular CSF Tracer Influx
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Amyloid B is cleared more rapidly from the
Sleeping brain Interstitial 2*C-Inulin clearance
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The brain extracellular volume increases during
sleep

Volume Fraction Tortuosity
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Does arousal state regulate
paravascular CSF-ISF exchange?



Cortical noradrenergic blockade activates
paravascular CSF circulation CSE Influx
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