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Bonus =

BIO 350 FINAL EXAM Summer 

50 Points (questions of material since last exam)

1. Which part of the tubule (i.e., the nephron) reabsorbs the majority of glucose and water from the glomerular filtrate?

A.  proximal tubule

B.  distal tubule

C.  thick descending limb of the loop of Henle

D.  thick ascending limb of the loop of Henle

E.  thin limb of the loop of Henle

2. Which of the following forms a countercurrent exchange system in the kidney medulla region?

A.  The main renal artery

B.  The renal vein leaving the kidney

C.  vasa recta

D.  peritubular capillary network around the distal tubule

3.  Which of the following is very low in permeability to water yet permeable to salt?

A.  proximal convoluted tubule

B.  distal convoluted tubule

C.  descending limb of the loop of Henle

D.  thick ascending limb of the loop of Henle

E.  collecting tubules

4.  Antidiuretic  hormone (ADH) 

A.  directly alters the rate of filtration in Bowman’s capsule

B.  increases secretion in the distal convoluted tubule

C.  stimulates formation of water channels in the collecting ducts for water to pass 



into the interstium.

D.  increases water reabsorption in the descending loop of Henle

E.  decreases salt reabsorption in the ascending loop of Henle

5.  Which is the direct function of the renin?

A.  conversion of angiotensinogen to angiotension I

B.  conversion of angiotension I to angiotension II

C.  release of aldosterone

D.  stimulation of ADH synthesis

E.  vasoconstriction of arterioles

6. Which of the following enter the duodenum ?

(A) Pancreatic secretions

(B) Bile

(C) Gastric (stomach) contents

(D) both (A) and (B) above are correct

(E) all three (A), (B) and (C) above are correct.

7. The primary site of absorption in the digestive system is the

(A) stomach

(B) small intestine

(C) colon

(D) esophagus

(E) mouth

8. The brush border (microvilli) of the small intestine epithelial cells is responsible for digestion and absorption of food substances by which of the following mechanisms ?

          
(A) These microvilli are impermeable to end products of digestion.

(B) By supplying digestive enzymes and specific carriers for membrane                                      

transport.

(C) These microvilli only secrete substances and have no role in absorption.

(D) By breaking food particles into smaller sizes by “brushing” action.

9. Which of the following breakfasts would result in the most bile to be released into the intestine ?

(A) Toast, orange juice, and coffee

(B) Black coffee

(C) Fried eggs, bacon from a fatty pig, hash browns (fried potatoes in oil).

(D) A bowl of cereal with skim milk

(E) Boiled egg, toast, and juice

10. Which part of the digestive system has the lowest pH ?

(A) esophagus

(B) stomach

(C) pancreas

(D) small intestine

(E) large intestine

11. The sympathetic system normally increases motility of the gastrointestinal tract.

(A) True 

(B) False

12. Urine produced by the Malpighian tubules flows into which of the following structure?

A. Bladder 

B. gastrointestinal tract

C. Ureter

D. Interstitial space

E. Vasa Recta

13. How is it that some sea birds, like a sea gull, can drink sea water and still regulate salt balance?

A. by use of the  Malpighian tubules

B. by using the very long proximal tubules to concentrate urine

C. by the use of a salt gland that can secrete salt

D. by making uric acid

E. by high evaporation during flight

14. Which of the three following nitrogenous waste products eliminates the most

 nitrogen molecules ?

A. Ammonia

B. Uric acid

C. Urea

15. Which aquatic animals would have normally a higher sodium concentration in their extracellular fluid ?

A. fresh water animals 

B. salt water animals

16. If the thermal set point of a mammal, held in a cold room, is raised, which of the following statement(s) is  (are) likely to be true ?


(i) The blood vessels in the skin would tend to vasodilate 


(ii) Metabolism would likely increase


(iii) oxygen consumption would tend to increase


(iv) ATP production within cells would tend to decrease


(v) Shivering would not likely occur

A.  only (i) is correct

B. only (iv) is correct

C.  both (ii) and (iii) would occur

D. both (ii) and (v) are likely true

E. none of the choices are likely to occur

Short answer:

1. (2 points) Describe how bacteria in the GI system of a mammal can be beneficial as well as a cost to the whole animal.

2. (2 points) Describe a cellular process that some insects use to avoid freezing when their external environment is below freezing.

3. (2 points) Describe how triglycerides are absorbed by your intestine and get into the blood stream from the chyme in the lumen.

4. (2 points) What hormone stimulates the Parietal cells to secrete the main compound they are know for  (1 point) and what is the compound that they secrete (1 point) ?

ESSAY QUESTIONS (5 points each- use the back of the page if need be) 

1. It has been estimated that about 10 liters of CO2 is produced per day in the intestine of humans by bacterial processes and that only about 800 milliliters of this gas is expelled as flatulence (or gas out of the anus). The remaining 9.2 liters of gas crosses the intestine into the interstitial space. 

Describe the likely ways this gas volume is regulated and the effects on the pH if this gas production is increased. Describe some specific mechanisms how the level of CO2 is monitored in the blood and regulated. 

2. Draw a nephron and label the main regions (include: distal tubule, proximal tubule, descending and ascending loops of Henle, as well as the collecting duct). Then list the major action that occurs in each one of these regions in relation to salt and water balance and production of urine.

Cumulative questions (50 Points, all multiple choice, 2 points each)

17.  During the follicular phase of the ovarian (menstrual) cycle:


A. estrogen levels predominate


B. progesterone levels predominate


C. estrogen and progesterone levels are elevated


D. estrogen and progesterone levels are low


E.  none of the above apply

18.  Which of the following hormones is involved in growth, water/electrolyte balance and reproductive functions across a diversity of vertebrates?


A.  growth hormone GH


B.  prolactin PRL


C.  mineralcorticoids


D.  antidiuretic hormone ADH


E.  follicle-stimulating hormone FSH

19.  The force driving fluids to leak from capillaries into the interstitial tissue is:


A.  osmotic pressure of the blood


B.  osmotic pressure of the interstitial tissues


C.  hydrostatic pressure of the blood


D.  hydrostatic pressure of the lymph


E.  colloid pressure of the blood

20. Compared to adult hemoglobin, fetal hemoglobin has:

A.  beta and gamma chains


B.  higher oxygen affinity

C.  higher oxygen capacity

D.  more heme groups

E.  both C and D are correct

21.  What is the main role of the T-tubule ?

A. To store calcium for muscle contraction

B. To store the acetylcholinesterase for inactivation of acetylcholine

C. To re-uptake the calcium after contraction.

D. To conduct the depolarization wave along it length into deep layers of the 

muscle.

E. To hold the postsynaptic receptors in place so that they will stay in the

       synaptic cleft.

22. What mechanism best describers the effect of enhancing visual contrast.

A. Divergence in neural paths

B. Disinhibition

C. Facilitation

D. Accommodation

E. Lateral inhibition

23. What kind of receptor classification do the receptors at the vertebrate neuromuscular junction come under? 

A. nicotinic 

B. muscarinic 

C. norepinephrinic

D. glutaminergic

E. GABA-nergic

24. Which of the following is the correct sequence of events in photo-transduction in a vertebrate rod cell in the retina.

A. Light directly activates the sodium channels to open allowing the rod to become                                 


depolarized.

B. Light activates rhodopsin by photo-isomerization, which results in activation of                      

phosphodiesterase that hydrolyzes cyclic GMP to plain GMP. This results in 

opening of the sodium channel and depolarization of the rod cell.

C. Light activates rhodopsin by photo-isomerization, which results in activation of phosphodiesterase that hydrolyzes cyclic GMP to plain GMP. This results in closing of the sodium channel and hyperpolarization of the rod cell.

D. Light will activate the dark current by closing sodium channels causing the cell to 

hyperpolarize

E. Light stimulates the sodium/potassium pump to pump sodium out of the cell causing the cell to hyperpolarize.

25. In general, slow oxidative (Type I) muscle fibers have _____________  numbers of mitochondria than fast glycolytic (Type IIb).

(A) greater
(B) fewer

26. Which of the following statements best describes aspects muscle contraction?

A. That calcium ions have no role in the development of muscle tension.

B. That ATP is needed for muscle relaxation.

C.  Calcium around the Troponin C is needed for the muscle to relax after a contraction.

D. That ATP is needed for initiation of muscle contraction from a resting state.

27. A quantum of response measured in a postsynaptic cell refers to a .....................

A) summated electrical response due to many vesicles being released from the presynaptic neuron.

B) a measure of current needed to elicit an action potential.

C) The amount of electrical response to hyperpolorize a cell below its resting membrane potential

            D) The response measured in a postsynaptic cell due to the release of a single vesicle from a presynaptic cell.

E) none of the above

28. The basic process to transduce a mechanical stimulation into an electrical event in a tactile sensory neuron is by ..........

A) a chemical binding to a receptor in the sensory ending and stimulating channels to open via second messenger cascades.

B) the surrounding heat generated by the stimulus rubbing on the tactile neuron will cause the cell to then respond by opening it ionic channels.


C) the opening of stretch-activated ionic channels within the sensory ending.

D) an unknown process.

E) causing the sensory endings to break off and that depolarizes the cell. Afterwards the cell can quickly repair the membrane damage in time for the next stimulus.

29. Which of the following definitions would best describe the concept of homeostasis in relation to animal function

A) Regulation of biological events by positive feedback

B) The ability of animals to control their immediate external environment

C) The ability of animals not to regulate any internal functions

D) Process involved in the maintenance of constancy of the internal milieu (or 

environment) of the body

30.  True or False


Decreasing the degree of saturation of the lipid tails (i.e., the hydrophobic region) for lipids in a membrane, will result in the membrane having an increase in its fluidity.

A) True              B) False

31. Which of the following ions would you expect to find in higher concentrations than others inside most cells?

A) Na +

B) K+

C) Ca 2+

D) Cl-

E) I-

32. In most cells, the resting membrane potential is negative (i.e. inside is negative in relation to the outside).

A) true         B) false

33.  The potassium channels that are primarily responsible for repolarization of the plasma membrane after the initiation of an action potential are activated by

A) cold temperature

B) epinephrine

C) cAMP

D) membrane depolarization

E) membrane hyperpolarization

34. With respect to cellular metabolism (mark the correct answer)

A) Citric-acid cycle (or sometimes called the TCA or Krebs cycle) takes place in the 

cytosol. 

B) Glycolysis requires oxygen for the reactions to take place.

C) The Citric-acid cycle and the electron transport chain reactions only take place under 
anaerobic conditions.

D) the reactions of the electron transport chain take place in the mitochondria 

E) The reactions for the Citric-acid cycle take place in the nucleus.

35. In the complete metabolism of one glucose molecule, in the presence of oxygen, most ATP molecules are produced in which one of the following series of reactions or cycles listed 

A) Citric-acid cycle & ETC (electron transport chain)

B) Glycolysis

C) The steps of ‘A’ and ‘B’ above both produce the same amount of ATP therefore they are equal

36. (3 points) In humans a demylenating disease can cause many problems with regulation of muscle coordination. Why is it that the early onset of the disease there is not so many problems but as the disease progresses muscle controls worse and sensory input is lost in some cases. (Please explain the detail of the problem at the cell level or surrounding cell environment and why the problems come about)

37. (2 points) How does calcium reuptake regulate the speed of muscle contraction in skeletal muscle (think of the extreme examples like in a shaker muscle)? DETAILS of WHY.

38. (3 points) List at least 1 hormone from the posterior pituitary and 1 from the anterior pituitary and 1 from the hypothalamus and their role.

39. (2 points) Describe a vascular or respiratory anatomical process that can be used to aid a mammal to withstand being exposed to cold or hot external temperatures.

40. (2 points) Describe at least 2 factors that limit the amplitude of the action potential as we covered in class. (Hint: Why is it that the AP does not reach the ENa ?).
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