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Sleep and sleep regulation - understanding cortical slow waves

Missing sleep for even a few hours is unpleasant and normal mental tasks, such as driving, become more and more difficult.
Luckily, sleep, especially deep, slow wave sleep will restore the brain's ability to function. During slow wave sleep neurons in the
cortex alternate between silent OFF states and active ON states in a highly synchronous manner - giving rise to characteristic
waves in the electro-encephalogram (EEG) from which the state “slow wave sleep” derives its name. The firing rate during the ON
states resembles waking, but we are now finding important differences between the pattern of wake activity and slow wave sleep
activity. Using quantitative analysis of the organization of the firing we find that sleep is characterized by more disorganized activity
between identified neurons that cannot be easily resolved with respect to sleeps role in improved memory. We are currently further
characterizing the organization of the activity of neuronal firing with respect to sleep-related learning and of neuronal calcium
transients to better understand the function of sleep and in particular of sleep-related neuronal activity.
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