Bonine and Oh, Vertebrate Physiology, ECOL 437, spring 2008


EXAM FORMAT AND SAMPLE QUESTIONS FOR REVIEW (EXAM 2)
07 March 2008, Exam 2 will be in lecture on Friday 14 March
This list of questions is not exhaustive, but should give you an idea as to the range of material and types of questions we are likely to present on the exam. Please refer to your syllabus, text, readings, and lecture and discussion notes for information relevant to the second exam. Exam will cover text chapters 14-15, 17-19, 20-22 (endocrine lectures through respiration/gas transport – our guest speaker on Wed 12 March is also fair game). Don’t forget to review the material covered in lab as well.
Likely Exam Format:

True or false and matching (~10 points), Really Short Answer (one word or sentence) (~30 pts)

Short Answer (a couple of sentences) (~45 pts), Longer Answer (a paragraph or more) (~15 pts)

Lab/Discussion

1. What is the main point of each relevant article we have read in lab? Review the questions that Kevin Oh emailed you about each week’s readings.
2. Review the relevant exercises, labs, and write-ups that you did in lab. What questions might you expect us to ask from that material?

3. Other lab-related questions are interspersed below…

Endocrine:

4. How might abuse of exogenous testosterone influence sperm production? Why?

5. Distinguish between the terms autocrine and exocrine. How is a pheromone different? 

6. How are release of hormones and neurotransmitters functionally similar? 

7. What is one reason that hormones have been historically difficult to study?  

8. Is testosterone an amine hormone or a steroid hormone? How are peptide hormones typically different?

9. What is a neurohormone?  A prohormone?
10. What is the functional relationship between the hypothalamus and the pituitary? 

11. Give an example of a hormone released from the anterior pituitary. From the posterior pituitary? 

12. Describe the steps involved in the typical “stress” response.

13. How can ADH be considered an example of a group of highly conserved proteins? 

14. Discuss the differences in mechanism of activity between lipid soluble and lipid insoluble hormones. 

15. Is a goiter typically because of hypo- or hyper-thryroidism? Is this always the case?

16. Give an example of a negative feedback pathway acting in the endocrine system.

17. Discuss melatonin and related physiology.

18. What is a prohormone? Why do vertebrates have them?

19. Can you identify some common 2nd messengers? Can you describe two hormones for which cAMP serves as an intermediate molecule? How are 2nd messengers involved in signal amplification?
20. What is a “tropic” hormone?

21. How is the adrenal gland actually two glands?  What are some of the hormones it releases? 

22. Give examples of 1) a catecholamine, 2) a catecholamine receptor, and 3) a response to a catecholamine.

23. Briefly describe how insulin activity is altered in Type I and Type II Diabetes. 

24. What is the role of glucagon? Melatonin?
25. Explain how the physiology of Andre the Giant differs from that of other, shorter humans?

26. What is the precursor of steroid hormones?

27. What do Leydig cells and Sertoli cells do?

28. What are the two phases of mammalian female reproductive cycle? 

29. What roles do FSH and LH play in ovulation? 

30. What is an “emergency life-history stage”? How is this concept related to bird endocrine physiology?

31. What are potential damaging effects of human-made chemicals that mimic hormones? Can you cite data to support your assertion?

32. How do steroids affect protein synthesis in cells? How does this differ from the activity of most peptide hormones?

33. What is the mechanism for the activity of RU486 in humans? Is it an agonist? Why or why not?

34. Late in the luteal phase of most mammals, what helps maintain the corpus luteum in the event of egg fertilization? 

35. What are the important steps and hormones in the luteal phase?

36. Explain the origin and role of chorionic gonadotropin. How do pregnancy tests work? What was a rabbit’s role historically in this process?

37. How do birth control pills work? 

38. T or F?: Oxytocin and parturition are a fairly rare example of a positive feedback loop.

Muscle/Movement:

39. Why are striated and smooth muscle so named?

40. Is vertebrate skeletal muscle generally uninucleate? What are the implications of your answer?

41. Draw and label the components of the functional unit of muscle. 

42. Why does the I band shorten but the A band does not when a sarcomere contracts?

43. How are Calcium and Troponin related in skeletal muscle?

44. Explain the sliding filament theory of muscle function.

45. Draw and explain a typical length-tension curve for vertebrate muscle in the body.

46. Describe cross-bridge cycling, with special emphasis on the roles played by myosin heads and ATP. Why does the speed of cross-bridge cycling vary in different types of muscle fibers?

47. Explain why rigor mortis occurs after death.

48. Describe excitation-contraction coupling.

49. What is meant by LD50? Explain a few of the many mechanisms by which venoms and poisons can interfere with vertebrate homeostasis.

50. If you were to draw curves of 1) change in membrane potential, 2) change in intracellular free-calcium concentration, and 3) change in force production, all over time, what is the order in which those curves would appear? What are the implications of these differences?

51. What is calsequestrin?

52. How do vertebrates increase the force production of a given muscle?

53. How does an eccentric contraction differ from a concentric contraction?

54. What explains the trade-off in muscle composition across lizard species?

55. Why do muscle fiber-types vary across vertebrate muscles?

56. Why account for phylogeny when doing a comparative physiology study?

57. Is Lance Armstrong physiologically aberrant? Justify your response.

58. How and why did Lance Armstrong’s physiology change over time? 

59. Draw and explain the force-velocity curve for skeletal muscle.

60. Using 3 or 4 characteristics, describe the difference between slow-oxidative (SO or type I) muscle and fast-glycolytic (FG or type IIx/IIb) muscle.

61. Why did we talk about electric eels during a lecture on muscle?

62. What is a motor unit? How many different fiber types tend to be found in one motor unit?

63. How does motor unit size relate to dexterity?

64. Explain twitch summation and tetanus in mechanistic terms.

65. What is recruitment? How is this different than increasing the force produced by one motor unit?

66. Contrast isotonic and isometric contractions.

67. Which kinds of fibers are typically recruited last?

68. Explain the difference between isometric and isotonic muscle contractions.

69. Where does the energy for muscle contractions come from?

70. How and why do skeletal muscles fatigue?

71. Why might muscle pain during exercise be considered adaptive? Is this the same as the activity of the golgi tendon body?

72. Compare the biopsy technique with the magnetic resonance spectroscopy technique.

73. How does weight-lifting increase muscle mass?

74. What is the “default” fiber type? What does mild damage to the sarcolemma trigger? How do satellite cells play a role?

75. Contrast hypertrophy with hyperplasia. Which seems more common in adult humans?

76. What is “wrong” with a double-muscled cow?

77. Compare and contrast smooth muscle, cardiac muscle, and skeletal muscle.

78. How is calcium regulation of contraction different in smooth vs. striated muscle?

79. Describe the utility of the latch state of smooth muscle.

80. Describe the patellar tendon reflex, including discussion of afferent and efferent innervation, antagonistic muscles, gamma neurons, and muscle spindles, etc.

81. What is a reflex arc?

82. How is a muscle spindle, comprising intrafusal fibers, related to reflex arcs? 

83. What is a gamma neuron responsible for?

84. Explain energy recovery in the context of flying insects, hummingbirds, or bats.

85. What is a work loop? Can you draw and explain one?

86. How can the musculoskeletal system store energy during locomotion? Why is this important in an evolutionary context?

87. Why is an integrative view important when studying locomotion?

88. How are atrophy and hypertrophy related?

89. Explain sarcopenia and the issues it may cause in elderly humans.

90. Which two ATPases differ to help drive functional differences in fiber types?

91. Explain two mechanisms that may lead to muscular dystrophy.

92. What are the roles of MGF and VEGF? When are they stimulated?

93. What is the meaning of the “Law of Specific Nerve Energy”?

94. What is a fixed action pattern? Can you provide an example?

95. What is a central pattern generator?  How does a CPG model of coordinated muscle activity still rely on peripheral information?

Ventilation, Respiration, Gas Transport:

96. How do diffusion and convection differ as a way to move a substance like oxygen from one place to another? Can you give examples of diffusion in vertebrates? 

97. Why did circulatory systems evolve?

98. What is dead space?

99. Why do small mammals have higher respiration rates than large mammals? What is the role of metabolism in this relationship? The role of body mass?

100. What is inspiratory reserve volume?

101. Explain the functional role of the pleural space in mammalian ventilation. Why does a pneumothorax lead to a collapsed lung?

102. Is human expiration always passive?

103. Compare the lungs of birds and mammals.

104. How does a frog breathe? What are the roles of negative and positive pressure?

105. What is the role of pulmonary surfactant?

106. Explain why panting dogs don’t hyperventilate.

107. What general relationship exists between fish gill surface area and daily movement distance?

108. How does a fish gill become supplied with oxygen-rich water? What is the effect of temperature?

109. Is oxygen more soluble in air than in water? 

110. Why is flow through fish gills unidirectional?

111. Compare three vertebrate groups with respect to amount of gas exchange across the skin. 

112. How are water balance and gas exchange related?

113. How do area of gas exchange membrane, diffusion distance, and daily movement distance relate to each other?

114. How does phrenic nerve activity interact with the Hering-Breuer reflex to maintain homeostasis? Homeostasis of what? What part of the brain is involved?
115. How is oxygen partial pressure calculated?

116. Compare the efficiency of countercurrent exchange with that of concurrent exchange.

117. What is the role of respiratory pigments? How much oxygen is carried in solution in the blood in most vertebrates? Are there exceptions?

118. What can we learn by studying fetal hemoglobin in humans or the binding efficacy of CO to hemoglobin?

119. Be able to draw and explain the oxygen dissociation curve for myoglobin and for hemoglobin. Why are the curves shaped the way they are? What is the Bohr effect and how is it useful in a vertebrate? How is P50 a useful number?
120. What factors alter affinity of hemoglobin for oxygen?

121. How is most carbon dioxide transported in the blood? What is the Haldane effect? How are the chloride shift and carbonic anhydrase related?

122. What were the main points of our guest speaker’s research and presentation?
Suerte!
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