Chapter 9 – Sleep and Biological Rhythms

Topics

pp. 275-287 Physiological and behavioral description of sleep. Stages of sleep. Mental activity during sleep. Disorders of Sleep. Why do we sleep.

pp. 299-301 circadian rhythms & zeitgebers; the suprachiasmatic nucleus and its role in circadian rhythms 

pp. 305-306 pineal gland, melatonin & jet lag

Figures: 3, 5, 6, 7, 8, 9

Table 9.1

Keywords: REM sleep, Slow-wave sleep, Sleep apnea, Narcolepsy, Sleep attack, Cataplexy, Sleep paralysis, Hypocretin, Rebound phenomenon, PGO wave, Circadian rhythm, Suprachiasmatic nucleus, Pineal gland, Melatonin

1. Distinguish between REM and non-REM sleep in terms of eye movements, muscle tone, and type of mental activity (dream)
2. Explain the role of environmental cues in influencing circadian rhythms.
3. Explain the concept of ‘free running activity’ and illustrate it in a diagram of a hamster’s activity record (see fig. 14.1)

4. Explain the role of the suprachiasmatic nucleus for the circadian rhythms and provide evidence in support of your claim. 
5. Whether blind patients would have a ‘free running’ cycle or an entrained 24hs cycle will depend on which part of the visual pathway is lesioned. Explain

6. Describe the developmental changes in sleep patterns.  
7. During which stage of sleep will a sleeping person who is awakened insist that he or she had not yet fallen asleep? 

8. What does the acronym REM stand for?

9. Describe the typical pattern of sleep states that occurs during a night’s sleep which is shown in fig 9.3 of your text.

a. Normal sleep alternates between what two kinds of sleep?

b. Approximately how long is each cycle?

c. How many periods of REM sleep occur each night?

d. When does most slow-wave sleep occur?

e. Which sleep stage normally precedes a bout of REM sleep?

10. Explain how a response of male subjects that occurs during REM sleep has been used to asses the causes of impotence. 

11. During which stage of sleep do the most terrifying nightmares occur?

12. To review: Some of the most important characteristics of the stages of sleep are outlined in the interim summary.  Read the interim summary on page 283 of your text to re-acquaint yourself with the material in this section.

13. Describe insomnia, including its incidence, problems of definition, and most important cause. 

14. Explain how the use of sleeping medication often leads to a) drug tolerance and a withdrawal effect b) drug dependency insomnia

15. Briefly explain why self-reports of insomnia must be regarded skeptically. 

16. Describe sleep apnea.  Explain the change in blood levels of carbon dioxide and its effect.

17. Describe the four symptoms of narcolepsy: sleep attack, cataplexy, sleep paralysis, and hypnogogic hallucination.

18. To see videos of narcoleptic dogs, mice, and people, watch animation 9.1

19. What happens when people suffering from REM-sleep behavior disorder dream?

20. Describe three maladaptive behaviors that may occur during slow-wave sleep, noting any association with sleep stages, who is most susceptible, and what the best treatments are.

21. Study fig. 9.6 and describe the sleep patterns of the cerebral hemispheres of the bottlenose dolphin.

22. Fatal familial insomnia, an inherited neurological disorder, results from damage to which part of the brain?

23. Describe the apparatus, shown in fig 9.7, and the procedure developed to keep rats awake and exercising.  Be sure to use the term yoked control in your answer.  

24. What is the effect of tasks that demand mental activity and alertness of the brain?  In what part of the brain is the effect most significant?

25. Briefly state the hypothesis concerning the function of REM sleep that falls into each of the categories. A) brain development  and B) learning 

26. Where are neurons that secrete hypocretin (orexin) located?

27. Describe PGO waves and explain the name (see fig 9.17)

28. Define circadian rhythms in your own words.

29. Study the record of wheel-running activity of a rat under various conditions of illumination presented in fig 9.24.  Use this example to continue you explanation of daily rhythms. 

a. During which portion of a normal day/night cycle is the rat active?

b. When the “day” was artificially advanced 6 hours, what happened to the rat’s activity cycle?

c. What effects did constant dim light have on the rat’s activity?

d. Because there were no stimuli in the rat’s environment that varied through the day, what must have been the source of rhythmicity? 

30. a. What term describes the effect of light on daily activity cycles?

b. How do pulses of light affect the activity cycles of animals kept in constant darkness?

31. Describe the circadian rhythms of a modern human and how it changes under constant illumination.

32. Circadian rhythms are controlled by biological clocks.  Name the structure that contains the primary biological clock of the rat. 

33. How do lesions of the SCN affect a) running, drinking, and hormonal secretions? b) the timing of sleep cycles? c) total amount of sleep?

34. What changes, if any, occurred in the circadian rhythms of mice whose eyes had been removed?

35. To which parts of the brain do neurons of the SCN connect in order to control drinking, eating, sleeping, and hormone secretion?

36. After destroying the SCN of hamsters to abolish their circadian rhythms, Silver and her colleagues transplanted SCN tissue in semipermeable capsules in to the subjects.  Why did they encapsulate the transplants? What changes, if an, accurred in the subjects’ circadian rhythms?

37. Review the physiological control of seasonal rhythms.  A) what is the relationship between the male hamster’s testosterone cycle and te length of day? B) what effect do lesions of the SCN have on the cycle? What is a possible explanation for this effect? C) Identify the gland and the hormone it secretes that control seasonal rhythms. 

38. a. Shift-work or travel across several time zones produce a desynchrony between the internal ______ and the external _____.
