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Dissertation Abstract

REM sleep is a fundamental arousal state that has been linked to a wide range of physiological functions including: memory consolidation, brain development, and dreaming.  Recently, injections of the cholinergic agonists carbachol (CAR) into the dorsal subcoeruleus (SubCD) were shown to immediately induce the onset of REM sleep and the generation of REM sleep signs. This project aimed at more specifically determining the effects of CAR on this nucleus and to characterize the intrinsic properties of these neurons.  The in vitro studies carried out in this project have discovered the presence of electrical coupling in a subpopulation of SubCD neurons. Furthermore, these cells exhibited differential excitatory and inhibitory responses to the application of CAR. These data suggest that cholinergic projections to the SubCD may induce a synchronized excitation of GABAergic neurons that could then lead to rhythmic coordinated activity of SubCD projection neurons during REM sleep. Finally, like humans, the rat undergoes a large developmental decrease in REM sleep drive. An investigation of the properties of these putative REM-inducing SubCD neurons revealed several developmental changes in intrinsic properties, making these neurons less excitable over the period of decreasing REM sleep drive.  Understanding the intrinsic properties and differential effects of CAR in the SubCD is an essential step towards determining how the onset and regulation of sleep-wake states are modulated.
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