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Cerebrospinal Fluid Dynamics
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Data from animal and human studies
suggest that CSF movement and
exchange is

...driven by arterial pulsation and
vasomotor oscillations.

...supported by astroglial water
transport.

...reduced with age

...impaired in Alzheimer’s disease



Sleep and circadian

rhythms drive CSF dynamics
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Data from rodents demonstrates that

between sleep/circadian disruption
and neurodegeneration...



Does CSF production play a role?
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A role for sleep and circadian rhythms in CSF production
and choroid plexus function?
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Circadian (not sleep)
dependent regulation
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Circadian-specific
immune and
inflammatory
pathways in the
choroid plexus
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Altered circadian-
dependent gene
expression in the
choroid plexus with age
and amyloidopathy
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dendrite development

axonogenesis

positive regulation of neuron projection development
positive regulation of cell projection organization
regulation of postsynaptic membrane potential
regulation of membrane potential

regulation of ion transmembrane transport
regulation of synapse organization

regulation of synapse structure or activity
synapse organization

synapse assembly

cell juntion assembly

cognition

learning or memory

learning

neurotransmitter transport

regulation of neurotransmitter levels

signal release from synapse

neurotransmitter secretion

synaptic vesicle exocytosis

synaptic vesicle cycle

vesicle-mediated transport in symapse
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The choroid plexus is transcriptionally regulated by
circadian rhythms in young healthy mice

- Strong diurnal expression of classical clock genes
- No significant differences in sleep state
- Functional enrichment for immune and inflammatory pathways

Altered gene expression in aged animals

- Conserved clock gene function with age

- Function shift to transport

- Loss of circadian-dependent gene regulation in the presence of
amyloidopathy

Remaining Questions

- What is the effect of chronic sleep disruption on CP function?

- Do the changes in gene expression translate to CSF composition over
the course of the day?

- Does CP-specific circadian disruption drive glymphatic impairment in
aging?
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