PSY1101 L7  Consciousness Sleep
Consciousness as a state
· Sleep-wake states
· Conscious waking state
· Unconscious sleeping state
Natural sleep: loss of consciousness
· Sleep is not unique
· At least two divisions NERM and REM
· Purpose of sleep
· Sleep is rhythmic
· Do all animal sleep?
Circadian Rhythms
· Circadian: every 24h
· Ultradian: within 24h
· In human, sleep is a circadian rhythm
· The onset and offset of sleep is largely biological controlled by the detection of light-dark
Suprachiasmatic nucleus
· Has light sensitive neurons
· Located immediately superior to optic chiasm
Pineal gland
· In the middle of the brain
Pineal gland, melatonin 
· Light inhibits the release of melatonin
· Administration of melatonin
Decrease motor activity
Inducing fatigue
Effects of constant light/darkness
· We normally sleep and awaken one every 24h
· Is this because of the light-dark cycle?
· Experimental manipulation: Remove cues to time
· Human would sleep about hour later every day
· E.g. We would have a 25h day
· How would wake/sleep cycle be affected if
The optic nerve is severed prior to chiasm (Blind)
The optic track after chiasm
Recording sleep in human
· Electroencephalogram (EEG)
· Electromyogram EMG
· Eletrooculogram EOG
· Other activity: respiration, heartbeat, temperature
Definition of sleep
· State of unconsciousness
· In order to sleep, one cannot be conscious of external environment
· Processing of stimulus input to cortex must be inhibited
Sleep onset, measure
· Overt behavior
Subject’s signaled awareness
· Physiology
EEG
Brain’s respiration
General procedure
EEG and arousal
· Beta (awake and alert) high frequency 15Hz+, low amplitude EEG
· Alpha (relaxed) 8-12Hz, rhythmic EEG
· Theta (light sleep-drowsiness)
· Delta (deep sleep, coma)
Stages of sleep
· Awake
· Stage N1
· Stage N2
· Stage N3 (formerly 3+4)
· REM (theta EEG)
How does sleep develop over night?
Waking state
Stage N1
· Brief period during the transition from a waking to sleeping state
· EEG slows (less than 50% alpha)
· Loss of muscle tonus
Stage N3 slow wave sleep (delta EEG)

REM sleep
· Aroused EEG, like stage N1 or waking
· 90min cycle
· Most of the stage REM at the end of the night
· Muscle inhibition
· Rapid eye movements
· Dreaming 
· Absence of frontal lobe functions
· Dreaming in color rather than black and white
· Period of profound unconsciousness?
· However, lucid dreamers can signal they are dreaming. Moreover, an experimenter can influence the content of the dream
· Inhibition of autonomic nervous system, dangerous: heart, tem.
REM – Dreamer
· Purpose of dreams?
· Freud: release of repressed desires/drives/drives from the unconscious.
· The actual content of the dream (its manifest” content) is symbolic of our true but repressed desires (the latent content)
· Inhibition of the frontal lobe during sleep
· Recall function of frontal lobe
Activation-synthesis theory 
· The dream is random
Dream and nightmares
· Strong emotional REM dream, fear, but also sadness, despair
· Occur most often in teens and about 2/3 adults
REM Sleep – paradoxical sleep
· The cortex is active, but muscle is inactive
· Unconscious but conscious
The purpose of NREM/REM sleep
· When does NREM and REM occur during the night
Most in second half

· Changes within the human species
· Varies in ages.
· Infants have more REM sleep
· In young adult, 50% of sleep is spent in stage N2, 25% in N3, 25% in REM
· REM accounts for 50% newborn’s sleep
· Even more in premature infant
· REM sleep is dangerous
· Across species
· Sleep deprivation 
· Learning/memory during sleep, short term to long term
Recapitulation theory
· Also called biogenic law. Ontogeny recapitulates phylogeny
· How is sleep defined?
· Problem: both REM and NREM are multifaceted
· Changes in motor activity
· Difficult rely on date across species
· Some aspects of sleep maybe shown, but not all in different species
Purpose of NREM and REM sleep
	Sleep for energy conservation?
· Smallest animals have the highest metabolic rate
· Animals with high metabolic have longest total sleep
· Recovery from day’s activities
Predators/preys
· Arousal to awaken threshold are high during REM
· Predators have luxury of being able to enjoy long hours of sleep, REM sleep
· Large animals will have little NREM SLEEP
Mammals
· Need to maintain a near-constant temperature
· Mammals need to breathe
· Muscle atonia during REM
· Sea mammals must constantly be in motion
· May sink?
· How can sea mammals sleep?
· Some cone to land to sleep
· SWS: one hemisphere awakes, other hemisphere SWS
· Muscle atonia over half the body; then the other half
· Making cycles

Manipulate amount of sleep
Total sleep deprivation
· Humans can tolerate days without sleep: more than 2 weeks
· Major effect, sleepiness, irritability (lose emotional control)
· Lose control of frontal lobe
· But fatigue is not uniform throughout the day
· Problem: both NREM and REM are lost
· The first area that falls asleep is the frontal lobe
· Animals kept awake will develop sores on their body and matting of fur
· After a few weeks, they will die
· Role of the immune system. It appears that immune system is active in NREM sleep
· When permitted to sleep, how much does the sleep-deprived sunject actual sleep?
· Rebound: when permitted to sleep
Rapid onset of sleep(NREM)
More N3 than normal
The theories of NREM sleep
· Evolution 
· Recovery 
· First half of the sleep is spent in NREM sleep
· NREM sleep deprivation animals become very sick
· Immune system is especially functional during 
· Growing hormones release
· Brain cells in the mouse shrink during sleep allowing gaps to open between neurons and allow fluid wash the brain clean
· Cleaning toxins of the brain
Restorative function of NREM sleep
· Regeneration/repair of cells

NREM - effects of fatigue, need for recovery
Memory/learning and sleep
· A task is learned during the day and then performance is measured just before sleep
· A tasks learned just prior to sleep and the performance is measured after sleep
· Performance id better after sleep
· But certain tasks depend on NREM, other on REM sleep
Learning and NREM
· Learning of many novel tasks, storage during NREM
· Brain areas that were active during the initial learning are reactivated during NREM
Theories of REM sleep
· Infants and young children have more REM sleep
· Occurs mostly in second half of the night
· Information storage (memory). Transfer of short-term memory to permanent memory
· Cleanup of irrelevant material
REM deprivation
· It is not possible to selectively deprive the sleeper of only NREM sleep
· REM rebound
· More REM, earlier entry into REM at the beginning of the night
· Many CNS depressants will cause moderate to severe loss of REM. Upon withdrawal from the medication, REM rebound often with nightmares
· Alcohol
· Deterioration of performance on tasks learned the previous day (especially if the task requires)
Sleep disorder
· Insomnia
· Narcolepsy
· Apnea 
Insomnia 
· Hard to fall asleep, once fall to sleep, hard to stay asleep
Narcolepsy
· Too much sleep
· NREM/REM
· Fall asleep during the day
Cataplexy 
Hypothalamus and orexin
Orexin: role in arousal, locomotion, expenditure of energy
Apnea (mainly in older, obese adults sleeping in prone position)
· [bookmark: _GoBack]Perhaps Sudden Infant Death (SID) syndrome
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