ILLUMINATING BRAIN REALTH

aging to Study Vascular Health and Reactivity

Using Diffusive Opti

Aerabic fitness has been related to the evel of cognitive decline that occurs with normal aging. Some of this relationship may be explained by vascular health in the brain, including arterial elasticity. We have been
studying a novel method to measure arterial elasticity non-invasively in the brain by quantitying the length and shape of the pulse wave, which can be measured using optical methods. Furthermore, we have been
relating this measure to the shape and timing of the hemodynamic response to breath-holding, a measure of vascular reactivity. Here we show the relationship between this measure of elasticity and vascular reactivity,
and discuss mechanisms by which vascular health may impact cognitive fitness.
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Methods

Participants: oo older adults aged aa to d7.

Breath holding task: Participants performed b end-expiratory breath
holds for [8s in order to induce hypercapnia within @ magnetic resonance
Scanner.
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Uuantitying Brain Elasticity

Elasticity measurement: The latency of the pulse return is calculated.
Shorter pulse return times correspond to greater arterial stitfness. Latency
ditferences due to blood pressure are controlled by dividing the resulting
latency measure by the pulse pressure.
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Vascular Reactivity and Elasticity

Hemoglobin measurement: Absolute concentrations of oxy- and
deoxy-hemoglobin are calculated by a frequency-domain Uxiplex]d
tissue oxymeter. Near infra-red light is emitted by fibers on the
forehead at two wavelengths modulated at a radio frequency. The light
is collected by a detector from four known distances. Absolute
absorption and scattering coefficients are determined and used to
derive hemoglobin concentrations.
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**n<.01, reaction defined as first reaching 30% of peak. **p<.01, recovery defined as returning to 20% of the peak.

Average change in tissue oxy-hemoglobin during the breath holding task for participants with lower
and higher arterial elasticity as determined by median split. Higher elasticity predicts a faster
reaction and a faster recovery.

Discussion

Dittusive optical methods can be used to derive measurements of
arterial elasticity in the brain.

e Participants with more elastic arteries produce quicker changes in
oxy-hemoglobin concentration during hypercapnia. This vascular
reactivity may help cognitive processing.

e future investigation will seek to determine it these measurements
are predictive of longitudinal declines in cognition, and specitically
whether or not regional measures will ditter in their predicative
DOWE.
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