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Abstract:

Neural activity in the brain is accompanied by the continual tuning of
local blood flow. These blood flow changes provide the signals
measured in functional magnetic resonance imaging (fMRI), yet their
purpose, and the cellular mechanisms of neurovascular coupling
remain poorly understood. Using a range of in-vivo optical imaging and
microscopy techniques, we recently demonstrated that the vascular
endothelium plays an overlooked role in blood flow regulation in the
brain, providing a potential link between systemic cardiovascular
disease and neural deficits. We have also explored neurovascular
coupling in the newborn brain, finding that coupling develops over time,
alongside neural development. Combined our work provides a new
roadmap for understanding the mechanisms of neurovascular coupling,
the potential interplay between neural activity and energy availability in
the brain, the trajectory of normal neurovascular development and the
importance of considering these factors in interpreting fMRI data in
health and disease.
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