PAGE  
1

1. Whereas classical physiology seeks understanding by applying a paradigm of 


__________________ this course applies a broader evolutionary 
paradigm of  ___________________. Choose the most correct terms and 
order…….

a) Holism, Homeostasis

b) Homeostasis, Resource allocation

c) Homeostasis, Reductionism

d) Myopia, Byopia

2. Mammals that are deprived of sleep eventually die. The cause of death is most 
often: (choose the most correct answer).

a) infections associated with immunological suppression.

b) starvation

c) thermogenic failure

d) apoptosis of critical brain neurons

e) heart attacks

3. Wright 2002. Time of our lives. According to this author (and a major theme of 
this course), time can be called ……….. (Choose the most correct 
answer).

a) Intrinsic essence

b) Fundamental clockworks
c) Core capacitor

d) Primordial context

e) Primary parsimony 

4. Which of the following is NOT a sleep inducing substance?

a) Growth hormone releasing hormone

b) Muramyl peptides derived from bacterial cell walls

c) Oxidized glutathione

d) Growth hormone

e) Glutamate
5. The whole-body metabolic rate (and many associated processes) scales across species according to a mass exponent (i.e., Mb) of ___________

Choose the most correct value to fill in the blank.

a) 0.55

b) 5.55

c) 0.75
d) 0.85

e) 3.33

6. Because they are lighter, the cost of transporting a gram of body mass a given 
distance is much less for small mammals than for large mammals. This 
statement is: (choose the correct answer).

a) True

b) False 
7. Wagner et al. 2004. Sleep and inspiration. The central message of this article 
was……….. (Choose the most correct answer).
a) Sleep is associated with faster intake of breath (apnea) that allows 
maintenance of relatively high metabolic rate with fewer breaths.

b) Sleep cognitive processes and dreaming are entirely irrational and actually 
bear little relevance to reality.

c) Imaginative solutions to real problems can occur while sleeping.

d) Sleeping cannot substitute for an “all-nighter” when studying for a final 
examination. 

8. Young, 2000. Tick tock……. Although some circuitry and interactions differ, 
the major components of the mammalian and insect clock have largely 
conserved structure.
a) True
b) False

9. As a proportion of total lifetime, the period required for gestation, maturation 
and the reproductive lifetime are roughly similar for most mammals and 
scale with a mass exponent of 0.25. True or false?

a) True
b) False

10. Yamanaka et al. 2003. Orexin neurons and arousal. According to this article 
orexin (hypocretin) neurons are inhibited by ______________ and excited 
by _____________ (Choose the correct answers that would fill in the 
blanks).

a) leptin, ghrelin
b) ghrelin, leptin

c) leptin, glucose

d) ghrelin, glucose

e) glucose, leptin

11. Siegel, 2003. Why we sleep. A key point made in this article was that….. 
(Choose the most correct answer).

a) Time spent in rapid eye movement sleep (REMS) falls gradually with age
b) Some terrestrial mammals lack REMS all together

c) People that lack eyeballs cannot have brainwave states resembling REMS

d) Body size has little relationship to sleep durations.

e) REMS increases with age in most mammalian species. 

12. Deboer et al. 2003. Suprachiasmatic nucleus (SCN) activity and sleep. This 
article emphasizes that……..(Choose the most correct answer).

a) Activity of the SCN is as constant as clockwork since otherwise it could not 
keep proper time.

b) Activity of the SCN varies with states of mental vigilance.

c) The activity of the SCN varies only with light and dark cycles
d) During sleep, activity of the SCN is suppressed and melatonin secretion 
increases.

e) Extended longevity of dietary restricted animals is associated with a significant 
slowing of the SCN clock.

13. Because ecological features such as food supply, competition and predation 
vary strongly among mammalian species, the intrinsic rate of population 
increase for a species does not display allometric scaling to body mass. 
True or false?

a) True

b) False
14. Hastings et al. 2003. Clockwork web. These authors make the point that a 
major factor entraining circadian rhythms besides the light-dark cycle is 
the timing of feeding behaviour. This statement is……… 

a) True

b) False

15. As a proportion of body size, the brains of larger mammalian species are 
relatively larger than smaller species, a feature that is related to the need 
for longer memories in larger, longer lived species. True or false? 

a) True

b) False
16. A highly conserved signal transduction pathway is altered (mutations) in 
numerous models of extended longevity extending from nematodes to flies 
to mammals. The name of this pathway is: (Choose the most correct 
answer).

a) Ras-ERK

b) JAK-STAT

c) PI3K
d) JNK

17. Grewal and Moazed, 2003. Heterochromatin. The fundamental unit of 
chromatin structure is called a……. (Choose the most correct answer).

a) Plasmid

b) Chromatoid

c) Nucleosome
d) Nucleomere

e) Proteosome

18. A critical aspect of gender-specific gene expression mediated by the growth 
hormone axis traces to (Choose the most relevant answer).

a) Gender-specific differences in hypothalamic regulation of somatostatin and 
growth hormone releasing hormone.
b) Mean amounts of secreted growth hormone
c) IGF-1 activation of Ras-ERK

d) Activation of the suprachiasmatic nucleus

e) Different variants of growth hormone in males versus females 

19. von Gall et al. 2002. Pituitary secretory rhythms. Output from the 
suprachiasmatic nucleus to peripheral clocks (to achieve globally 
integrated timing) requires a plasma-borne hormonal signal. This article 
provides evidence that this signal is…………. (Choose the most correct 
answer).

a) Prolactin

b) Ghrelin

c) Growth hormone

d) soamtostatin

e) melatonin 

20. Insulin and IGF-1 can regulate glucose transport via mobilizing the glucose 
transporter, GLUT4. The pathway utilized by both hormones to do so is: 
(Choose the most correct answer).

a) JAK-STAT5a

b) Ras-ERK

c) PI3K
d) JNK

21. Sutcliffe and deLecea, 2002. Hypocretins and arousal. Human narcolepsy 
may most likely trace to…(Choose the most correct answer).

a) Excessive intake of methylating agents

b) Auto-immune destruction of hypocretin (orexin) neurons.
c) Mutations in the leptin receptor.

d) Mutations in the opposum-like necromone receptor.

e) Alterations in mitochondrial complex alpha.

22. The smallest existing mammalian species known is a________________ 
(Choose the best answer to fill in the blank).

a) mouse

b) bat
c) shrew

d) mole

e) sloth

23. Lowrey and Takahashi,2004. Circadian biology. The synchronization of the 
suprachiasmatic nuclear clock to external light-dark cycles 
involves……….(Choose the most correct answer). 

a) Constant minute by minute adjustments to changing light intensities.

b) Responses to stress hormone axis feedback exclusively.

c) Responses to growth hormone axis feedback exclusively.

d) Responses to orexin levels across 24 hour periods.  

e) Responses to light or dark during a particular period each day that is 
determined by the clock itself.

24. Negative feedback to the stress hormone axis is thought to be mediated by: 
(Choose the most correct answer)

a) Corticosterone or cortisol
b) Corticotropin releasing hormone (or factor)

c) Arginine vasopressin

d) Cytokines

e) Norepinephrine

25. Cooney et al. 2002. Methyl supplements. This article documents that 
maternal nutrition can strongly affect chromatin structure and patterns of 
gene expression in offspring. Thus fat yellow mothers may have slim 
brown offspring simply in response to diet (Choose the most correct 
answer). 

a) True
b) False

26. A major hormone not produced by the pituitary gland is: (Choose the most 
correct answer)

a) Growth hormone

b) Thyroid stimulating hormone

c) Adrenocorticotropic hormone (ACTH)

d) Prolactin

e) Melatonin
27. Jaenisch and Bird, 2003. Epigenetic regulation. Changes in gene expression 
that can transcend (remain stable across) mitosis and meiosis involve 
which of the following? (Choose the most correct answer).

a) DNA methylation

b) Alterations in histone protein structure

c) Euchromatin-heterochromatin status

d) all of the above
e) “a” and “c” only 

28. Which of the following tissues is largely responsible for heat generation in 
small mammals? 

a) Gonads (in the breeding season)

b) Brain

c) White adipose tissue

d) Brown adipose tissue 

e) Liver

29. Many functionally important processes are characterized by homeostasis 
(e.g., deficits induce subsequent compensatory increases), and sleep 
shows such homeostatic regulation. This statement is………… (Choose 
the most correct answer).

a) True
b) False

30. Intra-specifically, maximal longevity tends to……… (Select the most 
appropriate answer).

a) Decline with increasing mature body size
b) Increase with increasing mature body size

c) Show little relationship to mature body size 

31. According to Pu et al. (Orexins and luteinizing hormone), impacts of orexins 
(= same as hypocretins) on reproduction may be mediated by their 
(orexins) modulation of neuropeptide Y. This statement is……..(Choose 
the most correct answer).

a) True
b) False

c) True only for mating behaviour

32. Schwartz et al. 2000. Control of food intake. Which two hormones circulate in 
plasma at levels that are highly correlated to body fat levels, and also 
enter the brain in amounts proportional to their plasma concentrations?

a) IGF-I, cortisol

b) Dopamine, Ghrelin

c) Orexin, thyroxine

d) Acetylcholine, gonadotropin

e) leptin, insulin

33. Which of the following most accurately describes gender-specific patterns of 
GH secretion?

a) Patterns are similar in both sexes, but females have lower levels of GH and 
IGF-1 than males.

b) Males produce large amplitude bursts of GH with low inter-burst troughs, 
whereas females have lower-amplitude bursts and higher trough levels 
compared to males.
c) Females produce very low levels of GH and IGF-1 at nearly constant rates, 
whereas males additionally produce a GH burst once every 24 hours.

d) Temporal patterns are similar in both genders but in females, insulin induces 
growth hormone resistance in liver, resulting in much lower IGF-1 
production.  

e) Males and females do not differ in any way with respect to patterns of GH 
secretion. However, sex steroids amplify growth hormone axis signaling in 
males and inhibit signalling in females. 

34. Promislow 1998. Longevity of aristocrats. The central message of this article 
is ………… (Choose the most correct answer).  

a) Males have shorter lives than females because their lifetime biomass 
production of sperm actually exceeds the biomass of babies produced by 
females. 

b) Aristocrats generally outlive the lower classes.

c) Living to 122 years of age may be facilitated by having few children.
d) Unlike insects, human longevity is not strongly affected by reproduction. 

e) Aristocrats need to increase their rates of reproduction to offset the higher 
birth rates of the lower classes.

35. Sapolsky et al. 2000. Glucocorticoids. This article explains that there are two 
receptors that bind glucocorticoids (e.g., Cortisol). These are the 
mineralcorticoid (Type 1) receptors and glucocorticoid (Type 2) receptors. 
Differential affinities may allow for concentration-dependent reversals in 
glucocorticoid impacts. The high-affinity receptor is: (Choose the most 
correct answer).
a) Mineralcorticoid (Type 1)

b) Glucocorticoid (Type 2)
c) This statement is false. Mineralcorticoid receptors do not bind glucocorticoids.  

36. Sapolsky et al. 2000. Glucocorticoids. This article describes a mouse model 
with a glucocorticoid receptor antisense gene (i.e. disrupted corticosterone 
signaling). These mice become massively obese in association with 
………………………… (Choose the most correct answer).
a) Hibernation

b) Eating 15% less food.

c) A mutation of the insulin receptor gene

d) A shift in orexin expression to the adrenal gland

e) A 50% increase in food intake
37. According to Kalra and Kalra, 1996. Nutritional infertility. This article suggests 
that strong signalling by NPY (neuropeptide Y) in the hypothalamus 
probably indicate that a female mammal is……….. (Choose the most 
correct answer). 

a) obese

b) old

c) sleeping at 3:00 am

d) infertile
e) seeking a mate

38. Type II diabetes (Non-insulin dependent diabetes) often occurs in older 
individuals, especially in association with obesity. A crucial primary factor 
leading to diabetes (elevated blood sugar) appears to be……… (Choose 
the most correct answer).

a) Growth hormone deficiency

b) Elevated melatonin

c) Insulin resistance
d) Autoimmunity

e) Altered clock functioning  

39. The key neurotransmitter directly activating brown adipose tissue 
thermogenesis is…… (Choose the most correct answer).

a) Serotonin

b) Norepinephrine
c) Dopamine

d) Somatostatin

e) Acetylcholine 

40. The best clinical indicator of nitrogen balance in the body is 
_________(Choose the most correct answer).

a) Ghrelin

b) Neuropeptide Y

c) IGF-I
d) Leptin

e) Orexin

41. Some factors that can powerfully induce sleep may not be products of the 
body at all but rather materials produced by pathogens. This statement 
is………… (Choose the most correct answer).

a) True
b) False

42. Barja 2002. Oxidative stress and ageing. A crucial contribution of dietary 
restriction to increasing longevity is…… (Choose the most correct 
answer). 

a) Dietary restriction promotes extended longevity by inducing hibernation.

b) The mitochondria of dietary restricted mammals generate fewer free radicals 
than those with unrestricted feeding.
c) Dietary restriction promotes extended longevity by reducing expression of the 
stress hormone axis.

d) Dietary restriction elevates activity of the immune system, promoting better 
health and longer life.

e) Dietary restriction extends longevity by increasing mitochondrial efficiency at 
Complex VII.

43. Corticotropin releasing hormone ______________ brown adipose tissue 
thermogenesis, whereas neuropeptide Y  __________________  brown 
adipose tissue thermogenesis (Choose the correct answer [and order] to f
fill in the blanks).

a) Stimulates, inhibits
b) Inhibits, stimulates

c) inhibits, is without effect

d) stimulates, is without effect

44. Both the growth hormone and leptin receptors primarily utilize which of the 
following signal-transduction pathways?

a) JAK-STAT
b) MAPK-ERK

c) PI3K

d) p38 MAPK

45. Early studies postulated that feeding was controlled by a satiety center and a 
hunger-generating center located in the hypothalamus. The center 
associated with satiety was the……… (Choose the most correct answer).

a) Arcuate nucleus

b) Ventromedial hypothalamus
c) Lateral hypothalamus

d) Suprachiasmatic nucleus

e) Medial preoptic area 

46. Barsh and Schwartz 2002. Energy balance. Hormones that inhibit feeding in 
the arcuate nucleus are _________ and ___________. These act 
antagonistically to _______________ and ______________ that stimulate 
feeding. (Choose the most appropriate combination).

a) POMC (proopiomelanocortin), CART (cocaine and amphetamine-regulated 
transcript) and NPY (neuropeptide Y), AGRP (agouti-related peptide)

b) GH (growth hormone), GRL (ghrelin) and INS (insulin), PRL (prolactin)

c) PRL, AGRP and NPY, LEPT (leptin)

d) NPY, POMC and CART, AGRP

e) ORX (orexin), AGRP and POMC, NPY

47. Butler and LeRoith, 2001. Growth and growth hormone (GH). A major point of 
this article was that……….

a) Mice without GH or GH receptors have normal birth weights.
b) Insulin-like growth factor I (IGF-I) actions are entirely dependent on GH.

c) GH has no impacts independently of IGF-I

d) IGF-I has little effect on fetal growth

e) GH mainly regulates fetal development.

48. Which of the following is a hormone that signals satiety in response to the 
presence of food in the intestines?

a) Ghrelin

b) Urocortin

c) Cholecystokinin
d) Somatostatin

e) Melanocyte stimulating hormone

49. Fasting has which of the following impacts on expression of neuropeptide Y 
in the arcuate nucleus? 

a) Increase
b) Decreases

c) No change

50. Heterochromatin can be described as……………. (Choose the most correct 
answer).

a) Condensed chromatin that is unavailable for transcription of genes
b) Chromatin reflecting high levels of genetic variation

c) Chromatin associated with high rates of gene transcription

d) Chromatin arising from a hybridization of species

e) Chromatin that is found in only one gender

51. For some genes, the regulatory regions (response elements) associated with 
the promoter may be much larger than the regions of the gene that 
actually code for a protein product. This statement is……………. (Choose 
the most correct answer).
a) True
b) False

52. Leptin has an inhibitory impact on neuropeptide Y and feeding. 
Consequently, a strong leptin signal could be expected to ____________ 
brown adipose tissue thermogenesis.  Choose the most correct answer.

a) Increase
b) Decrease

c) Have no effect on   

53. A very low leptin signal to the hypothalamus would have which of the 
following impacts on the reproduction of a mammal? 

a) Increased litter sizes.

b) Pregnancy blockage.
c) Increased searching for mates. 

d) Increased frequency of  pregnancy.

54. The likelihood that a person will develop obesity, insulin resistance and 
possibly type II diabetes in old age can often be traced to their birth 
weight. This statement is ……………

a) True
b) False   

55. The ability of animals to coordinate functions like migration, reproduction and 
hibernation using daylength as a clue (Photoperiodism), depends in large 
part on which of the following?
a) Dopamine 

b) Melatonin

c) Growth hormone

d) Ghrelin

e) Arginine Vasopressin
56. Counter-current heat exchange most accurately refers to which of the 
following?

a) Facing or walking into the wind

b) Rubbing appendages together to generate heat

c) Huddling together to exchange heat

d) Warming of blood flowing from the periphery to the core of the body, by blood 
flowing from the core to the periphery
e) A form of exchange that is a forgery and against the laws of nature

57. Hyperphagia, extreme obesity and insulin resistance are associated with 
mutations that suppress signalling by ___________ (Choose the most 
correct answer).
a) Leptin
b) Prolactin

c) Follicle stimulating hormone

d) Neuropeptide Y

e) Somatostatin

58. The dietary restriction paradigm suggests that aging rates may be modified 
by alterations in investments affecting which of the following ……?

a) Apoptosis

b) Antioxidants

c) Heat shock proteins

d) Metal chelators

e) all of the above
59. The brown adipose deposits of a human infant more closely resemble those 
of an adult rodent than an adult human. This statement is……. (Choose 
the most correct answer).

a) True 

b) False

60. Nasal “turbinates” of mammals mainly function in…. (Choose the most 
correct answer).

a) Water balance
b) Excretion

c) Heat generation

d) Circadian clocks

e) Fat storage

61. Which of the following is not an advantage obtained in larger mammals with respect to maintaining warm body temperatures? 

a) Relatively (proportional to body mass) more white adipose tissue

b) Thicker fur
c) Lower surface area proportional to volume

d) Increased size of inter-scapular brown adipose tissue pads (relative to body 
size)

62. Lowell and Spiegelman 2000. Thermoregulation. The body temperature of mammals can be elevated by alterations in mitochondrial function associated with __________(Choose the most correct answer). 

a) Permeability transition pores.

b) Complex I free radical generation.

c) Increased efficiency of ATP generation.

d) Uncoupling proteins
e) Mitochondrial apoptosis in the musculature.

63. Rollo 2002. Growth and life span. According to this analysis, the longevity of 
a Yorkshire terrier (tiny dog) will (on average) greatly exceed the longevity 
of a St. Bernard (big dog).

a) True
b) False

64. Finkel and Holbrook 2000. Oxidative stress and aging. These authors 
suggest that birds and primates live longer than predicted for their known 
metabolic rates because……………(Choose the most correct answer).
a) Their mitochondria produce lower than expected levels of free radicals for their 
expressed metabolic rates.  

b) These animals eat large amounts of fruit or seeds and this improves oxidative 
metabolism.

c) Living in trees reduces predation and associated high levels of exercise 
promote oxidative health.

d) Birds and primates actually do not live longer than expected if longevity is 
examined with respect to body size rather than metabolic rate.

65. No fish have evolved that are capable of heating themselves because of 
several major constraints. These include the relatively low oxygen content 
of water compared to air (limiting possible metabolic rate), the rapid 
conduction of heat from the body by contact with water, and the lack of fat 
or other insulation in fish. This statement is …………. (Choose the most 
correct answer).

a) True

b) False
Thanks for being a great class. Hope you all do well, and enjoy the summer.

