Writing Assignment 3: Psychology 380 Sleep and Rhythms

1. When an EEG is recorded what layer of the cortex are you recording from? What are the neurons in this layer called? What is the property of these neurons in this layer that allow us to record an EEG signal from them?

-Reading from layer 5 of the neocortex
-The neurons are called pyramidal cell: 
- Large pyramidal cells in layer 5 of the neocortex are aligned in parallel and it is the electrical activity of the neuron that being measured with electrodes on the scalp. If aligned randomly no output. 
2.Name and describe the 3 electrophysiological measures that can be used to assess the sleep-wake state.

EEG: electroencephalogram- non-invasive measure of the collective electrical activity of neurons

EOG: electro-oculogram- measures eye movement

EMG: electro- myogram- measures muscle tone
3. What are the 5 sleep stages?
	Stage 1
	Stage 2
	Stage 3
	Stage 4
	REM sleep

	-2-5%

-NREM
-Low Voltage

-Mixed f

- theta waves

-slow, rolling EM

- decr. HR

-dec. neural activity


	-45-55%

-NREM
-K-Complex: high A with slow waved

-Sleep Spindle:

A burst of low A in electrical activity in neurons

	-15-20% (3&4)

-NREM
-Delta Sleep

- high voltage
- sleep walking
	-REM 

-low voltage

-deep sleep

-Difficult to get up

-fixed f

-Slow Wave Sleep

	-high f

- low A

- increased eye movement

-   respiratory rate

-incr. brain activity

-dreaming




4. Describe what an EEG, EOG and EMG looks like during the waking state and during each of the sleep stages.

	
	EEG: cortical activity
	EOG: eye movement
	EMG: muscle tone

	NREM
	Low f + high Amplitude
	Slow rolling, none
	Low tone

	REM
	High f + Low Amplitude
	Rapid, saccadic
	Very low or absent

	Waking
	high f
	saccadic
	High tone


5. Sleep occurs in 90 min cycles. As you progress through a night of sleep these cycles change, describe how these change. In other words, describe how sleep architecture changes across the night.

The Rem/NREM cycle repeats throughout the night…~ every 90mins
· EEG changes from wake through sleep from low A + high f to high A +low f
· SWS episodes occur first ½ of the night

· From SWS, there is a rapid advance into NREM 2 &1 before the period of REMS

· The duration of the cycle depends on age and species. 
6. Compare sensory responsiveness during each of the sleep stages.
Waking: 100%
Stage 1: 60%...would not realize you were “asleep”

Stage 2: 5%...aware we were sleeping
Slow Wave Sleep: 0%...difficult to wake subject…sleep inertia= high
REMS: 0%....hardest stage to wake subject with non-meaningful stimuli… sleep inertia=low
7. Compare physiological variables between REM and NREM sleep.

NREM sleep:





REM sleep:
· Decrease heart beats



-   respiratory rate irregular

· Slower respiratory rate, regular

-   Metabolism increased

· Metabolism
reduced



-   increase summation

· Decrease summation



-   increase cortical activity

· Decrease cortical activity


-   Sympathetic Autonomic: dilates pupil
· Parasympathetic Autonomic


-  Cardiovascular tone increased

·  Contracts bladder/Stimulates flow of saliva -   Dream Mentation (higher % of awakenings)

8. Sleep is regulated by what two factors?
1. Homeostasis: variations in sleep duration with duration of prior waking

2. Circadian Clock: variations in sleep duration with biological time of day
9. Describe 3 properties of recovery sleep (sleep after sleep deprivation), that suggests that sleep is regulated in part by a homeostatic process.

1. Longer: not proportional to sleep loss + only minimally increased in duration
2. Entered more rapidly: shorter sleep latency
3. More Intense: 

- increase arousal threshold (difficult to get up)

- decrease arousal during sleep (more consolidated, efficient)

- SWS increased dramatically, proportional to time awake
Adults: 7-9 hours (best)…most get between 4to 10 hours
