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In partial fulfilment of the requirements for the degree of

Master of Science in Health & Exercise Science

Tyler Vermeulen

will defend the thesis entitled

The effect of acute intermittent hypercapnic hypoxia on ventilatory plasticity and cerebral
neurovascular coupling in humans.

Abstract

In obstructive sleep apnea (OSA) brief breathing cessations occur and intermittent exposures to low
oxygen and high carbon dioxide in circulating blood result in an increased risk for cardiovascular
disease. Healthy individuals exposed to similar cycles in oxygen and carbon dioxide develop
comparable changes in cardiorespiratory function including elevated respiratory sensitivity and
decreased cerebrovascular reactivity to low oxygen and high carbon dioxide. This study exposed
healthy individuals to repeated bouts of low oxygen and high carbon dioxide stimuli to characterize
functional changes in breathing and brain blood flow control. As evidence of plasticity in respiratory
control we found elevated resting breathing during 50-minutes of recovery that was partially inhibited
with hyperoxia exposure. Additionally, we observed an increase in the cerebrovascular response to a
standardized stimulus indicating improved brain blood flow coupling. This data advances the
knowledge of how cardiorespiratory control is altered following stimuli that mimic OSA.
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