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THIS EXAMINATION INCLUDES  PAGES AND      QUESTIONS.  YOU ARE RESPONSIBLE FOR ENSURING THAT YOUR COPY OF THE PAPER IS COMPLETE.  BRING ANY DISCREPANCY TO THE ATTENTION OF YOUR INVIGILATOR. 




Special Instructions:


· Please sign your examination copy and hand it in with your scanning sheet. No examinations may leave the examination room. This examination is worth 60% of your final grade.

· Answer all questions on the computer scan sheet provided, use both sides of one scan sheet only, beginning on side 1.   See additional instructions below.

· Please mark the one fully correct answer for each question using a soft dark pencil (HB).  There is no penalty for guessing.

· NO CALCULATORS are permitted

OMR EXAMINATION INSTRUCTIONS:
It is your responsibility to ensure that the answer sheet is properly completed: Your examination result depends upon proper attention to these instructions. 
The scanner, which reads the sheets, senses the shaded areas by their non-reflection of light.  A heavy mark must be made, completely filling the circular bubble, with an HB pencil.  Marks made with a pen or felt-tip marketer will NOT be sensed.  Erasures must be thorough or the scanner may still sense a mark.  Do NOT use correction fluid on the sheets.  Do NOT put any unnecessary marks or writing on the sheet.

1. 
Print your name, student number, course name, and the date in the space provided at the top of Side 1 (red side) of the form.  Then the sheet MUST be signed in the space marked SIGNATURE.

2.
Mark your student number in the space provided on the sheet on Side 1 and fill in the corresponding bubbles underneath.

3.
Mark only ONE choice from the alternatives (a,b,c,d,e) provided for each question.  The question number is to the left of the bubbles.  Make sure that the number of the question on the scan sheet is the same as the question number on the test paper.

4.
Pay particular attention to the Marking Directions on the form.

5.
Begin answering questions, using the first set of bubbles, marked “1”.
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Butler and Le Roith (Control of Growth). These authors confirm that IGF-1 secretion from liver (induced by growth hormone) is required for normal post-natal growth. True or false?

a) True

b) False 
Kalra and Kalra (Nutritional infertility). These authors particularly highlight ________ as a critical factor linking feeding, energy balance and reproduction. Choose the most correct answer to fill in the blank.

a) Neuropeptide Y
b) Growth hormone

c) Epinephrine

d) Ghrelin

e) Interleukin 5

Pu et al. (Orexins and luteinizing hormone). Orexin impacts on reproduction (luteinizing hormone secretion may either be direct or may be mediated via ________________. Choose the most correct answer to fill in the blank.

a) Growth hormone
b) Neuropeptide Y
c) Cortisol

d) Somatostatin

e) Glutamate

Sapolsky et al. (Glucocorticoids and Stress Responses). These authors hold that glucocorticoids like cortisol may cause reproduction to be deferred to another time. 

True or False?

a) True
b) False

Sapolsky et al. (Glucocorticoids and Stress Responses). These authors suggest that there is only one receptor for cortisol or corticosterone so complex stress responses must involve interactions with other hormones. True or false?

a) True

b) False
Finkel and Holbrook (Oxidative stress and aging). These authors point out that uncoupling proteins may function to increase free radical production by mitochondria.

True or False? 

a) True

b) False
Finkel and Holbrook (Oxidative stress and aging). These authors note that there is no  relationship between oxidative stress response systems and aging rates in animals like fruit flies. True or false?

a) True

b) False
Rollo (Growth and lifespan). Because free radical signalling is critically involved in regulating growth, radiation will dramatically increase the growth of animals. True or false?

a) True
b) False  
Barja (Endogenous oxidative stress). Barja holds that mitochondrial DNA damage may be the central cause of aging. He suggests that the main source of mitochondrial free radical generation may trace to mitochondrial complex ________. Choose the most correct answer to fill in the blank.

a) I

b) II

c) III

d) IV

e) V

Barja (Endogenous oxidative stress) suggests that animals that are dietary restricted have less free radical generation from their mitochondria. True or false?

a) True
b) False

Promislow (Barren Aristocrat Longevity). As also mentioned in class and illustrated in a graph, Kirkwood’s “disposable soma theory” holds that ___________________. Choose the most correct answer to fill in the blank.

a) Any investment in reproduction diverts resources from longevity assurance 
investments and aging occurs as a tradeoff with early reproductive investments.  

b) Aging occurs because older individuals accumulate large virus loads that may reduce 
the fitness of offspring and other relatives. Death eliminates the viral reservoir.

c) Aging results from expression of a death program that functions to remove older 
individuals so there will be room for new individuals. Disposal of the old speeds 
up evolution.

d) Aging results from unavoidable DNA damage and mutations due to background 
radiation, and disposal ensures that accumulating mutations do not continue in the 
germ line.

e) All of the above.

If the “surface area to volume rule” accurately applied to animals, then the whole body mass exponent (b in the allometric equation) would be about _________ and the gram-specific mass exponent would be about ____________. Choose the most correct answer to fill in the blanks.

a) 0.75, 0.25
b) 1.00, 0.50

c) 0.80, 0.40

d) 0.67, 0.33

e) 1.00, 1.00  

Which of the following has the highest body temperature and metabolic rate? 
a) Birds
b) Primates

c) Eutherian mammals generally

d) Marsupials

e) Monotremes

Sleep is entirely regulated by the circadian clock. True or false?
a) True

b) False
Which of the following is generally not associated with human sleep?

a) Immunological activity

b) Growth hormone 

c) Cortisol 

d) Anabolic processes
e) Melatonin

Destruction of neurons producing the orexins (or hypocretins) causes a pathological condition known as _________________ Choose the most correct answer to fill in the blank.

a) narcolepsy

b) metabolic syndrome

c) fatal insomnia

d) attention deficit hyperactivity disorder

e) lupus

The hormone that strongly inhibits growth hormone secretion is called ______________

Choose the most correct answer to fill in the blank.

a) Ghrelin

b) Melatonin

c) Somatostatin

d) Growth hormone restricting hormone

e) Somatotroph suppressing peptide 

Which of the following is one of the strongest stimulators of feeding? 

Choose the most correct answer.
a) Leptin

b) Corticotropin releasing hormone

c) Cholecystokinin

d) Neuropeptide Y 
e) Glucose
Which of the following pathways is most involved with insulin signalling, glucose transporter activity, and aging rates? Choose the most correct answer to fill in the blank.

a) Jak-Stat

b) JNK
c) p38

d) PI3K

e) Fas
The heating organs of many mammals consist of deposits of _______________ located in the upper scapular region. Choose the most correct answer to fill in the blank.

a) White fat

b) Bioenergetic lumen

c) Brown adipose tissue

d) Red Fiber Deposits

e) Voltage-gated endothelium

In many animals such as tuna, birds and mammals, heat flowing from the interior to the periphery is recaptured and returned to the core via a process called ____________. Choose the most correct answer to fill in the blank.

a) Counter-current heat exchange

b) Entropy reduction

c) Thermal recycling

d) Centigrade sinking

e) Inverse dissipation

Complex structures in the noses of mammals that reclaim water from respired air are called __________________. Choose the most correct answer to fill in the blanks.

a) Nasal hydrometers

b) Nasal turbinates 

c) Sinal sponges

d) Hydrosinal exchangers

e) Gunk absorbers 

Mammalian mitochondria have a relatively large proton leak across the inner mitochondrial membrane that shows negative allometry to body size (i.e., larger in smaller animals). Is this statement true or false?

a) True

b) False  
Across species, longevity generally increases with body size. Within species longevity 

___________________ with increasing body size. Choose the most correct answer to fill in the blank.

a) increases 

b) declines

Hypothalamic stimulation of thermogenesis largely traces to  _____________.  Choose the most correct answer to fill in the blank.

a) Neuropeptide Y in the arcuate nucleus

b) Growth hormone releasing hormone 

c) Corticotropin releasing hormone in the paraventricular nucleus

d) Melatonin

e) Oxidized glutathione  

A tight coupling of proton pumping to ATP synthesis increases the efficiency of mitochondria with respect to producing metabolic fuel. Uncoupling protein 1 

_____________________. Choose the correct answer to fill in the blank.

a) allows protons to bypass ATP synthase, thus producing heat 

b) maintains efficient production of ATP while protecting mitochondria from overheating

c) produces heat to maintain high metabolic rates and even greater fuel efficiency

d) allows mitochondria to uncouple from the endoplasmic reticulum and enter the 
nucleus

e) functions to remove mitochondria that have become dysfunctional or that overproduce 
free radicals

The rate of living theory holds that the longevity of animals is inversely related to their gram-specific metabolic rate. However, some phylogenetic groups have exceptionally longer lives and can burn more energy during their lifetime than shorter lived species. Which of the groups below generally has the greatest longevity and lifetime energy consumption. 
a) Felines (lions, tigers and cats) 

b) Rabbits

c) Seals

d) Rats and mice

e) Birds

Many animals that have exceptional longevity for their body size have _______________ compared to shorter-lived animals of comparable size. Choose the most correct answer to fill in the blank.

a) greater reproductive output

b) mitochondria that generate fewer free radicals 

c) earlier maturation

d) much higher levels of ATP

e) high protein diets
The primary free radical generated by mitochondria is _______________. Choose the most correct answer to fill in the blank.

a) Superoxide radical

b) Hydroxyl radical

c) Carbon monoxide

d) Nitric oxide

e) Cytochrome c 
Which of the following antioxidant enzymes produces a product that itself is potentially damaging?

a) Catalase

b) Glutathione

c) Superoxide dismutase

d) Thioredoxin
e) Ubiquitin

Which of the following conditions are associated with elevated free radical processes? 
a) Alzheimer’s disease

b) Diabetes

c) Atherosclerosis

d) Parkinson’s disease

e) All of the above

Do longer-lived species show lower levels of auto-oxidative processes in tissues like brain?

a) Yes

b) No     

Are humans more resistant to cancer than mice?

a) Yes

b) No

Systems that appear to be involved in “Longevity Assurance” and determination of aging rates are the same systems that are involved in ___________________ Choose the correct answer to fill in the blank.

a) Digestion
b) Cognition

c) Circulation and water balance

d) Stress responses

e) Cell differentiation

Across species the largest body sizes at maturation are also associated with relatively slow and prolonged growth rates. Within species the fastest growing animals tend to also mature at larger sizes. Is this statement true or false?

a) True

b) False

The heating organs of many mammals consist of deposits of _______________ located in the upper scapular region. Choose the correct answer to fill in the blank.

a) White fat

b) Bioenergetic lumen

c) Brown adipose tissue

d) Red Fiber Deposits

e) Voltage-gated endothelium
