Chapter 9: Rhythms of Wakefulness & Sleep

PART I: Rhythms of Waking & Sleeping

Endogenous Circannual Rhythm
Jet Lag

Endogenous Circadian Rhythm
Suprachiasmatic Nucleus (SCN)

Biological Clock
Melatonin

Free running Rhythm
Pineal Gland

Zeitgeber
Phase advance & delay

1. How did sleep research challenge the pervasive behavioral viewpoint in the mid 1900's regarding the motivation of animal behavior. 

2. Differentiate between endogenous circannual and endogenous circadian rhythms.  Name a few of these endogenous cycles in humans or animals.  Why do scientists suggest that a "single master biological clock" must exist?

3. What are the importance of Zeitgebers in maintain biological cycles.  Give a few examples.

4. What did the Mammoth cave study tell us about the adaptability of our biological clocks?

5. Name and describe common conditions that lead to a disturbance in our biological clocks. What is the most common disturbance?

6. Why does travel east lead to more jet lag than travel west?  Explain.

7. Explain in some detail the importance of bright light for the safety/health of shift workers.

8. Name the only way to severely disturb our biological clock.  Discuss to the power of the SCN to generate biorhythms.

9. What is the role of melatonin in sleeping and wakefulness?  How might a melatonin supplement be helpful in dealing with jet lag?

PART II: Stages of Sleep and Brain Mechanims

EEG
Reticular Formation

Alpha waves (8-12hz)
Locus Coeruleus

Stage 1 sleep
Basal Forebrain

Stage 2 sleep
PGO waves


spindles
Insomnia (Onset, Maintenance, Termination)


K-complex
Sleep Apnea

Stages 3 & 4: Slow Wave Sleep
Narcolepsy

REM/Paradoxical Sleep
Cataplexy


Periodic Limb movement disorders


REM behavior disorder


Night Terrors

1. Name the stages of sleep and characteristics of each.

2. How do scientists know that neurons are firing in synchrony during SWS as opposed to stage 1 or a waking state?

3. Why is REM sleep sometimes called paradoxical sleep? What are characteristics of this sleep?  Is it the deepest or lightest sleep level?

4. Describe a typical uninterrupted pattern of sleep by the stages.  What is the result of interruptions during sleep

5. What are the effects of REM/Paradoxical sleep deprivation?

6. Characterize the structure and function of the reticular formation, locus coeruleus, and basal forebrain.  How is each of these structures important in the "arousal" process? 

7. How is caffeine related to sleep and wakefulness.  Be specific!

8. During sleep how does activity in the pons, amygdala and lateral geniculate nucleus explain characteristics of our dreams?

9. Name and differentiate 3 types of insomnia.  How may changes in body temperature be related to certain types of insomnia.

10. What are the symptoms of narcolepsy?

11. List and describe the characteristics PLMD, REM behavior disorder,  & night terrors.

Part III: Why Sleep? Why REM? Why Dreams
Activation-Synthesis Hypothesis
Evolutionary Theory of Sleep

Reparation/Restoration Theory
Clinico-Anatomical hypothesis

1. What evidence is supportive (and not) of the "repair and restoration theory of sleep"?  What is the evolutionary theory of sleep?  Name some support for this theory from the human/animal research.

2. What may be the evolutionary function of REM sleep?

3. Why are are some of the explanations for why we dream.  In particular explain and cite examples supportive of the activation synthesis hypothesis

