
  
Topic: Acid-base 
Physiology 1996, Exam 2, Question 17 
Author: Annu Maratukulam 

1. (True/False)In the acute stage (first 30 minutes) of a metabolic acidosis, the pH of the cerebrospinal fluid 
becomes more alkaline than normal. 

Answer: True  

Reason:  

Remember only dissolved CO2 can pass the blood-brain barrier, not the metabolic acidic compounds. 
When one experiences metabolic acidosis, it triggers immediate hyperventilation and you blow off CO2. 
This drop in CO2 mean less CO2 to cross to the brain and since this CO2 usually makes the cerebrospinal 
fluid acidic by combining with H2O to give HCO3- and H+, with less CO2 around the CSF with become 
alkaline. Acid-Base lec. 4, 4/17/98.  

Topic: Acid-base 
Physiology 1997, Exam 2, Question 24 
Author: Matthew Stilson 

2. (1 point) The ratio of plasma bicarbonate (in mM) to plasma CO2 (dissolved CO2 in mM) changes from the 
normal ratio of 20/1 to a ratio of 18/1. (Circle the one ocrrect answer) 

a. The plasma pH becomes more acidic  
b. The plasma pH become more alkaline  
c. The plasma pH does not change  

Answer: A  

Reason:  

A is the answer because this shift in ratios means there is less HCO3 in the blood to buffer H+ ions. As a 
result the H+ ion concentration in the plasma increases making it more acidic.  

Topic: Acid-base 
Physiology 1997, Exam 2, Question 25 
Author: Matthew Stilson 

3. (1 point) Plasma bicarbonate concentration increases from 24 mM to 36 mM. At the same time, the partial 
pressure of CO2 in the plasma increases from 40 mm Hg to 60 mm Hg. (Circle the one correct answer) 

a. The plasma pH becomes more acidic  
b. The plasma pH becomes more alkaline  
c. The pH does not change  

Answer: C  

Reason:  

Just use the David Hasselhoff equation (Henderson-Hasselbach) in its common form: 

ph= 6.1 + log ([HCO3]/(0.03 x pCO2))  

 



Making the assigned substitutions from the question yields no change in pH.  

Topic: Acid-base 
Physiology 1997, Exam 2, Question 26 
Author: Matthew Stilson 

4. (1 point) The compensation for a metabolic alkalosis is (circle the one correct answer) 

a. Hyperventilation  
b. Hypoventilation  
c. Increased renal excretion of hydrogen ion  

Answer: B  

Reason:  

Strait from page 3 of acid base disorders core notes: 

The intitial compenstation for metabolic alkalosis is hypoventilation in order to increase PCO2. But this 
compensation is limited by the C.S.A. of the brain which senses the rise in PCO2 and also by the carotid 
body which responds to hypoxia (low P02).  

Topic: Acid-base 
Physiology 1997, Exam 2, Question 27 
Author: Valerie Sugiyama 

5. (1 point) The compensation for respiratory acidosis is (Circle the one correct answer) 

a. Increased renal excretion of hydrogen ion  
b. Decreased renal excretion of hydrogen ion  

Answer: A  

Reason:  

In chronic respiratory acidosis, the kidneys secrete H+ into the lumen of the tubules to get rid of the 
excess H+ (there is also a increase in bicarbonate ion diffusion into the extracellular fluid) to adust the 
pH back to normal.  

Topic: Acid-base 
Physiology 1997, Exam 2, Question 28 
Author: Valerie Sugiyama 

6. (1 point) The anion gap (circle the one correct answer) 

a. Increases in a lactic acid acidosis  
b. Decreases in a lactic acid acidosis  
c. Does not change in a lactic acid acidosis  

Answer: A  

Reason:  

Anion gap: Na+ - (Cl- + HCO3-) 

There is an increase in the anion gap when HCO3- is replaced by an unmeasured anion. In this case, 



during lactic acidosis, the H+ that are formed are buffered by HCO3- which are then lost as CO2. The 
bicarbonate anions which are lost are made up by an increase in lactate.  

Topic: Acid-base 
Physiology 1997, Exam 2, Question 29 
Author: Valerie Sugiyama 

7. (2 points) If a sample of plasma has a bicarbonate concentration of 20 millimoles per liter (20 mM) and 
hydrogen ion concentration equals 20 nanomoles per liter (20 nM), what is the concentration of dissolved CO2 in 
millimoles per liter (mM)? 

Answer: ?  

Reason:  

Refer to the equation given on page 5 of the first acid base CN section. 

800x10-9 M= [H+] [HCO3-] / [CO2]  

Rearrange and solve: [CO2] = [H+] [HCO3-]/ 800 x 10-9 M = [20x10-9 M] [20x10-3M]/ 800x10-9 M = 
0.5x10-3 M = 0.5mM  

Topic: Acid-base 
Physiology 1997, Exam 2, Question 30 
Author: Valerie Sugiyama 

8. (7 points) Match the values of arterial CO2 partial pressure, plasma bicarbonate, and plasma pH with the 
corresponding acid-base disorder. Assume an extracellular fluid buffer value (ECF) of 11 mM bicarbonate per pH 
unit. Use the one letter designations (A through I) from the list below. 

 
 

a. Acute respiratory acidosis (no renal compensation)  
b. Acute respiratory alkalosis (no renal compensation)  
c. Chronic respiratory acidosis (with renal compensation)  
d. Chronic respiratory alkalosis (with renal compensation)  
e. Metabolic acidosis with respiratory compensation  
f. Metabolic alkalosis with respiratory compensation  
g. Metabolic acidosis without respiratory compensation  
h. Metabolic alkalosis without respiratory compensation  
i. No acid-base disorder  

Answer: ?  

Reason:  

Hi all, here we go... 

Normal values: PaCO2= 36-44 mmHg HCO3-= 22-26mM pH= 7.37-7.43  

#1 F (Metabolic alkalosis with respiratory compensation) -> High HCO3- and high pH... since there is a 
high HCO3- concentration, this condition is considered metabolic alkalosis. There is respiratory 
compensation because there is a high PaCO2 level. The body wants to get the pH back down to normal, 
so the body will hypoventilate causing an increase in PaCO2.  

#2 E (Metabolic acidosis with respiratory compensation) -> Low HCO3- and low pH...this must be 
metabolic acidosis. There is respiratory compensation because of the below normal PaCO2 (they body 
will hyperventilate to lower the PaCO2)  

#3 B (Acute respiratory alkalosis with no renal compensation) -> low PaCO2 and high pH...this must be 



respiratory alkalosis. There is no renal compensation because if renal compensation had occurred, you 
would not secrete as many H+ and you would excrete more HCO3-. This would cause the pH to go down 
and the HCO3- level to be lower. This is not seen here.  

#4 I (no acid base disorder) -> All of the values given here are within the normal range.  

#5 A (Acute respiratory acidosis with no renal compensation) ->high PaCO2 so this must be respiratory 
acidosis. There is no renal compensation because the pH is still low. In renal compensation, the kidneys 
secrete H+ and keep HCO3- to raise the pH back to normal.  

#6 H (Metabolic alkalosis without respiratory compensation) -> high HCO3-...must be metabolic 
alkalosis. There is no respiratory compensation (see #1) because they body would try to compensate by 
increasing the PaCO2 (hypoventilate) and a normal PaCO2 is seen here.  

#7 C (Chronic respiratory acidosis with renal compensation) -> high PaCO2 with slightly low pH...must 
be respiratory acidosis. There is renal compensation because the pH is not that much lower than normal. 
This renal compensation causes the kidney to secrete H+ into the lumen of the tubule and keeps more 
HCO3- (notice high HCO3-). HURRAY!  

Topic: Acid-base 
Physiology 1998, Exam 2, Question 18 
Author: Claudia Santucci 

9. (1 point) A person has chronic (many days) respiratory acidosis with metabolic compensation. The effect of the 
metabolic compensation is to: 

a. Change arterial blood pH to a value between normal pH (of 7.4) and what it would be in the absence of 
metabolic compensation  

b. Change arterial blood pH to the normal value (pH 7.4)  
c. Change arterial blood pH to a value more alkaline than the normal value of pH 7.4  

Answer: A  

Reason:  

Respiratory acidosis is caused by an increase in PCO2 which reduces the HCO3-/PCO2 ratio and 
depresses pH. During chronic respiratory acidosis, the kidneys compensate by increasing H+ excretion 
and reabsorbing more bicarbonate. This compensated respiratory acidosis is rarely complete and the pH 
does not fully return to normal. Thus A is correct. B and C are incorrect.  

Topic: Acid-base 
Physiology 1998, Exam 2, Question 19 
Author: Claudia Santucci 

10. (1 point) A person has metabolic alkalosis. The appropriate respiratory compensation is: 

a. to maintain a PaCO2
 of 40 mm Hg 

 

b. hypoventilation  
c. hyperventilation  

Answer: B  

Reason:  

Metabolic alkalosis is characterized by an increase in bicarbonate which raises the HCO3/PCO2 ratio and 
thus the pH. Respiratory compensation involves hypoventilation to increase PCO2. Thus B is correct and 
C is incorrect. A is incorrect because the PCO2 would not be maintained at 40mmHg, but increased 
during compensation.  



Topic: Acid-base 
Physiology 1998, Exam 2, Question 20 
Author: Claudia Santucci 

11. (2 points) Buffering of hydrogen ion by cells of the body (other than the red blood cells, which is a special case) 

a. Has a time course of 2-4 hours  
b. Can cause clinically significant changes in serum potassium levels  
c. Can occur by the exchange (across the cell membrane) of Na+ ion for H+ ion  
d. Is an important buffer system for both respiratory and metabolic acidosis.  

Answer: A  

Reason:  

[Keyed answers are A,B,C and D.] All answers are found in core notes section on acid-base disorders.  
a. True. CN state that within 10-30 minutes, plasma and interstitial proteins and RBC buffering occurs. 

Intracellular buffering takes several hours, while H+ excretion via kidneys takes several days.  
b. True. During high extracellular H+ concentrations, there is a transcellular exchange of H+ for K+, which 

can result in serious elevation of plasma K+.  
c. True. H+ can enter cells and Na+ or K+ leave to maintain electrical neutrality.  
d. True. In metabolic acidosis, 50% of buffering of H+ ion occurs via bicarbonate buffering with an increase 

in ventilation to blow off excess CO2 production. The other 50% occurs via intracellular buffering. In 
respiratory acidosis, there is no bicarbonate buffering. Instead, buffering occurs mainly via the RBC and 
intracellular proteins in other cells.  

Topic: Acid-base 
Physiology 1998, Exam 2, Question 21 
Author: Jun Sasaki 

12. (2 points) An arterial blood sample has a dissolved CO2 concentration of 2.0 mM and a bicarbonate 

concentration of 20 mM. What is the hydrogen ion concentration (either in nmol/L (nM) or pH)? 

Answer: ?  

Reason:  

Given: [CO2] = 2.0 mM ; [HCO3-] = 20mM 

Know that Ka'=[H+][HCO3-]/[CO2] = 800nM  

Solve for [H+]=(800Xe-9M)[CO2]/[HCO3-]  

Plug [H+]=(800Xe-9M)[2Xe-3M]/[20Xe-3M] [H+]= 80nM/L  

pH= -log [H+] = -log 80Xe-9 = 7.0969  

You can check you values by... [80Xe-9][20Xe-3]/[2Xe-3] = 800 nM  

Topic: Acid-base 
Physiology 1998, Exam 2, Question 22 
Author: Jun Sasaki 

13. (1 points) Two different liquids, A and B, contain several different buffer systems including CO2-bicarbonate. 

Each liquid is equilibrated with carbon dioxide gas with a partial pressure of 40 mm Hg. At the end, liquid A is 
found to have 20 mM bicarbonate, and liquid B is found to have 40 mM bicarbonate. 
 



Which liquid has the more acidic pH? 

i. Liquid A 
ii. Liquid B 
iii. The pH is the same in both liquids 
iv. The pH cannot be determined unless we know what the other buffer systems are.  

Answer: ?  

Reason:  

[Keyed answer is: i.] 

In a CO2-bicarbonate buffer system,  

[H+][HCO3-]/[CO2] = 800 nM (constant)  

note: [CO2]= (0.0301 mmol/L X mmHg) x PCO2  

Therefore if PCO2 is held constant and the [HCO3-] decreases, there must be a compensatory increase 
in [H+] if the overall equation is to remain constant.  

Liquid A was found to have a lower [HCO3-] than liquid B. This allows us to infer that liquid A has a 
higher [H+], and a subsequent lower pH  

Topic: Acid-base 
Physiology 1998, Exam 2, Question 23 
Author: Jun Sasaki 

14. (1 point) In acid-base physiology, the term "buffer value" refers to 

a. The ability of the CO2-bicarbonate buffer system to buffer hydrogen ion produced by an increase of non-

carbonic acid  
b. The ability of the CO2-bicarbonat buffer system to buffer hydrogen ion produced by an increase in 

dissolved CO2  

c. The ability of the body buffer systems other than CO2-bicarbonate to buffer hydrogen ion produced by an 

increase in dissolved CO2  

Answer: C  

Reason:  

See core notes for complete definition. 

The buffer value describes the ability of a body compartment to resist changes in hydrogen ion 
concentration when challanged with carbon dioxide. (Dr. Longmuir cn Body Buffer Systems other than 
Bicarbonate pp5)  

Topic: Acid-base 
Physiology 1998, Exam 2, Question 24 
Author: Rebecca Shpall 

15. (1 point) Two samples of blood, A and B, both have a pH of 7.40 when the partial pressure of CO2 = 40 mm Hg 

and the bicarbonate concentration = 24 mM. Then, the CO2 partial pressure is raised in each sample. The new 

pH and bicarbonate levels are 
 
  



  
 
Which sample of blood has the higher buffer value? 

i. Sample A 
ii. Sample B 
iii. Cannot be determined unless we are given the new partial pressures of CO2 

iv. Buffer value cannot be calculated when the pH is changed by a change in the partial pressure of CO2.  

Answer: I  

Reason:  

(that is the keyed answer just to let you know)Buffer value is the ability of the body to soak up H+ and it 
is defined as:change [HCO3-]/ change in pHBy plugging in the numbers for samples A and B, you see 
that sample A has a higher buffer value and thus the right answer is "i".  

Topic: Acid-base 
Physiology 1998, Exam 2, Question 25 
Author: Rebecca Shpall 

16. Match the values of arterial CO2 partial pressure, plasma bicarbonate, and plasma pH with the corresponding 

acid-base disorder. Assume and extracellular fluid buffer value (ECF) of 11 slykes. Use the one letter 
designations (A through I) as follows: 
(7 points total. The last line is worth 2 points.) 
 
1._____ PaCO2

 = 69 mm Hg, HCO3
- = 26.2 mM ,pH=7.2 

2._____ PaCO2

 = 40 mm Hg, HCO3
- = 38.1 mM ,pH=7.6 

3._____ PaCO2

 = 69 mm Hg, HCO3
- = 32.9 mM ,pH=7.3 

4._____ PaCO2

 = 23 mm Hg, HCO3
- = 21.8 mM ,pH=7.6 

5._____ PaCO2

 = 50 mm Hg, HCO3
- = 37.8 mM ,pH=7.5 

6._____ PaCO2

 = 30 mm Hg, HCO3
- = 14.3 mM, pH not given 

A: Acute respiratory acidosis (no renal compensation) 
B: Acute respiratory alkalosis (no renal compensation) 
C: Chronic respiratory acidosis (with renal compensation) 
D: Chronic respiratory alkalosis (with renal compensation) 
E: Metabolic acidosis with respiratory compensation 
F: Metabolic alkalosis with respiratory compensation 
G: Metabolic acidosis without respiratory compensation 
H: Metabolic alkalosis without respiratory compensation 
I: No acid-base disorder  

Answer: ?  

Reason:  

[Keyed answers are: 1-A, 2-H, 3-C, 4-B, 5-F, 6-E.]Luckily the answers are keyed as we have not learned 
this yet. Basically to solve each section, look first at the pH to determine whether it is acidosis or 
alkalosis and then look at the PaCO2 to see if it has changed. If it has not, it is a dead give away that 
you are looking at a metabolic problem without respiratory compensation. If it has changed, you have to 
look at the bicarbonate and the ways in which PCO2 and bicarbonate change "normally" in each condition 
to figure out which one is the right one.I am not sure what the deal is with the last one. I will check with 
Dr. Longuir tomorrow and try to send out an email before the weekend is over.  



Topic: Blood as an organ 
Physiology 1997, Exam 1, Question 1 
Author: Elizabeth Hyman 

17. A 50 year-old Caucasian male was admitted from the clinic because of disorientation, weakness and eqipgastric 
discomfort. Physical examination revealed a middle aged man who was disoriented in time and place. 
Conjunctiva: pale. Pulse: 105. Tongue: beefy red and poorly papillated. Chest and abdomen: normal. Neuro: 
hyperactive knee jerks, hypoactive ankle jerks, decreased vibratory sensation in the feet, signs of ataxia. 

Laboratory data: Hb: 6.0 g%, Hct: 17%; MCV: 110 fl; peripheral blood smear: large hypersegmented 
leukocytes and macroovalocytes; barium meal X-ray analysis of stomach revealed a lack of normal rugae.  

This disease is due to a deficiency of: (1 point)  

a. cobalamin  
b. iron  
c. folic acid  
d. erythropoietin  

Answer: A  

Reason:  

a. This patient has megaloblastic anemia, as indicated by hypersegmented leukocytes, and macrovalocytes
(large egg-shaped RBC's), the two key diagnostic features of this anemia. Other symptoms consistent 
with this diagnosis include an increased mean corpuscular volume, and decreased hematocrit. The 
condition results most commonly from a Vitamin B-12 (cobalamin) or folic acid deficiency. In this case, 
the presenting symptoms of a beefy, red tongue, ataxia, and lack of normal rugae in the stomach 
indicate that the patient is duffering from Pernicious anemia, a disease characterized by megaloblastic 
anemia. Pernicious anemia results from a deficiency in Intrinsic Factor which allows for absorption of B12 
in the gut.  

b. Fe deficiency leads to Microcytic hypochromic anemia, resulting in small pale RBC's  

c. While Folic acid deficiency leads to megaloblastic anemia, it is not associated with the symptoms of 
epithelial atrophy seen in this patient (beefy red tongue, and lack of normal rugae in stomach).  

d. Erythropoietin defiency would completely prevent differentiation of erythrocytes from stem cells, and 
would not lead to megaloblastic anemia.  

Topic: Blood as an organ 
Physiology 1997, Exam 1, Question 2 
Author: Elizabeth Hyman 

18. A 50 year-old Caucasian male was admitted from the clinic because of disorientation, weakness and eqipgastric 
discomfort. Physical examination revealed a middle aged man who was disoriented in time and place. 
Conjunctiva: pale. Pulse: 105. Tongue: beefy red and poorly papillated. Chest and abdomen: normal. Neuro: 
hyperactive knee jerks, hypoactive ankle jerks, decreased vibratory sensation in the feet, signs of ataxia. 

Laboratory data: Hb: 6.0 g%, Hct: 17%; MCV: 110 fl; peripheral blood smear: large hypersegmented 
leukocytes and macroovalocytes; barium meal X-ray analysis of stomach revealed a lack of normal rugae.  

The marrow shows the following picture: (1 point)  

a. hypoplastic or dysplastic  
b. hyperplastic, megaloblastic, abnormalities of myeloid elements  
c. malignant cells in the marrow  

Answer: B  

Reason:  



a. Hypoplastic or dysplastic bone marrow cells are seen associated with aplastic anemias.  

b. Correct, hyperplastic, and megaloblastic bone marrow cells are seen in conjunction with megaloblastic 
anemia. These characteristics result from the inability of these cells to replicate DNA, and undergo 
terminal cleavage leading to enlarged cells. See table 3 in Chandy's core notes, Lecturen 1.  

c. Megaloblastic anemia does not result from any malignancy in the bone marrow, but aplastic anemia can.  

Topic: Blood as an organ 
Physiology 1997, Exam 1, Question 3 
Author: Elizabeth Hyman 

19. A 50 year-old Caucasian male was admitted from the clinic because of disorientation, weakness and eqipgastric 
discomfort. Physical examination revealed a middle aged man who was disoriented in time and place. 
Conjunctiva: pale. Pulse: 105. Tongue: beefy red and poorly papillated. Chest and abdomen: normal. Neuro: 
hyperactive knee jerks, hypoactive ankle jerks, decreased vibratory sensation in the feet, signs of ataxia. 

Laboratory data: Hb: 6.0 g%, Hct: 17%; MCV: 110 fl; peripheral blood smear: large hypersegmented 
leukocytes and macroovalocytes; barium meal X-ray analysis of stomach revealed a lack of normal rugae.  

Treatment is as follows: (1 point)  

a. Oral folic acid  
b. Parenteral administration of cobalamin  
c. Oral iron  
d. Injection of erythropoietin  

Answer: B  

Reason:  

As discussed in question #1, this patient's symptoms are consistant with a diagnosis of pernicious 
anemia, resulting from an inability of the gastric mucosa to absorb cobalamin (B-12). This condition 
cannot be corrected by administration of Folic Acid, iron or erythropoietin by any method. Treatment is 
by replacement of cobalamin, but it cannot be administered orally since the defect lies in the patient's 
inability to absorb B-12 in the gut. Therefore, cobalamin must be administered parenterally.  

Topic: Blood as an organ 
Physiology 1997, Exam 1, Question 4 
Author: Elizabeth Hyman 

20. (TRUE/FALSE) Haptoglobin binds free heme following intravascular hemolysis and prevents the daily urinary loss 
of iron. 

Answer: False  

Reason:  

Haptoglobin binds Hb while hemopexin binds free heme. Both of these plasma proteins prevent the daily 
loss of ~2mg of Fe/day that would otherwise occur by kidney filtration.  

Topic: Blood as an organ 
Physiology 1997, Exam 1, Question 5 
Author: Donald Janes 

21. (TRUE/FALSE) Red blood cells from patients with sickle cell trait (genotype = Hb SS) contain both HbA and HbS 
in proportions averaging 60%:40%. (1 point) 



Answer: False  

Reason:  

Answer: FALSE Although patients with sickle cell trait do have HbA and HbS in proportions of 60%:40%, 
the genotype HbSS is that of a patient with sickle cell DISEASE. Sickle cell TRAIT is genotype HbAS, so 
this question tests your ability to either remember the genotypes or to figure out the 
inconsistency/impossibility of genotype Hb SS having 60% HbA. (See Chandy Core Notes, Lecture 2, p. 
14.)  

Topic: Blood as an organ 
Physiology 1997, Exam 1, Question 6 
Author: Donald Janes 

22. (TRUE/FALSE) Prostacyclin and substance P are two factors that cause dolor during an inflammatory response. 
(1 point) 

Answer: True  

Reason:  

Answer: TRUE Not much to explain here, at least we haven’t learned much more than that both 
prostacyclins and substance P contribute to pain mediation in inflammation. (See Chandy Core Notes, 
Lecture 3, p. 10.)  

Topic: Blood as an organ 
Physiology 1997, Exam 1, Question 7 
Author: Donald Janes 

23. (TRUE/FALSE) C 3b, C5a and N-formyl-methionyl-oligopeptide are essential chemotactic factors that draw 
neutrophils to sites of inflammation. (1 point) 

Answer: False  

Reason:  

Answer: FALSE The chemotactic factors that Dr. Chandy mentioned include C3a, C5a and N-formyl-
methionyl-oligopeptide - NOT C3b. This question tests your memorization of complement component 
C3b as an opsonizing agent - NOT a chemotactic agent. Remember folks - the excellence of the medicine 
you practice depends on your ability to memorize vital, clinically relevant things like this. (See Chandy 
Core Notes, Lecture 3, p. 2.)  

Topic: Blood as an organ 
Physiology 1997, Exam 1, Question 8 
Author: Donald Janes 

24. (TRUE/FALSE) In the Porphyrias, an enzyme deficiency in the heme synthesis pathway that results in an 
accumulation of porphobilinogens causes neurological abnormalities. (1 point) 

Answer: False  

Reason:  

Answer: FALSE Acute Intermittent Porphyria DOES involve an enzyme defect and accumulation of ALA 
and porphobilinogen (PBG) which results in neurological abnormalities. However, the other porphyria we 
talked about was Congenital Erythropoietic Porphyria, which involves normal levels of ALA and PBG 
levels, excretion of excess uroporphyrin and coproporphyrin and results in cutaneous lesions, but not 
(apparently) neurological abnormalities. (See Chandy Core Notes, Lecture 2, p. 15.)  



Topic: Blood as an organ 
Physiology 1997, Exam 1, Question 9 
Author: Jerry Jew 

25. A 47 year-old Israeli woman was referred for hematology evaluation because of failure of her anemia to respond 
to iron therapy (both oral and parenteral) . Her mother has been treated for iron deficiency in the past but with 
little success. Physical examination revealed a well-nourished woman. Slightly pale. Splenic tip palpable on deep 
inspiration. Liver not palpable. Stool occult blood: negative. 

Laboratory tests: Hb: 11 g%. MCV: 65 fl. RBC number: 5 million/cu mm. Reticulocyte count: 3.5% Peripheral 
blood smear: microcytic, hypochromic cells. Hb electrophoresis: HbA2: 6% (slightly increased), HbF: 10% 
(increased). Serum iron: normal. Platelets: normal.  

This patient has the following diagnosis: (1 point)  

a. Erythropoietin deficiency  
b. Hb-H disease  
c. Beta thalassemia minor  
d. Aplastic anemia  

Answer: C  

Reason:  

Beta thal minor gives the classic signs of microcytic and hypochromic cells. Blood is also found in the 
stool to give it a dark color and the splen is enlarged as the microcytic RBCs are recognized as "foreign" 
and broken down in an overworked splen. Hb-H disease shows high Oxygen affinity and is susceptible to 
oxidative denature. Erythropoietin is a protein released by the kidney ( and a little by the liver) in order 
to increase the number of RBC. Hence Erythropoietin deficiency will not result in a relatively normal RBC 
count of 5 million per mm. Aplastic anemia causes the destruction of stem cells and hence RBC count 
should be low.  

Topic: Blood as an organ 
Physiology 1997, Exam 1, Question 10 
Author: Jerry Jew 

26. A 47 year-old Israeli woman was referred for hematology evaluation because of failure of her anemia to respond 
to iron therapy (both oral and parenteral) . Her mother has been treated for iron deficiency in the past but with 
little success. Physical examination revealed a well-nourished woman. Slightly pale. Splenic tip palpable on deep 
inspiration. Liver not palpable. Stool occult blood: negative. 

Laboratory tests: Hb: 11 g%. MCV: 65 fl. RBC number: 5 million/cu mm. Reticulocyte count: 3.5% Peripheral 
blood smear: microcytic, hypochromic cells. Hb electrophoresis: HbA2: 6% (slightly increased), HbF: 10% 
(increased). Serum iron: normal. Platelets: normal.  

The defect in this disease is: (1 point)  

a. Reduction of CD34+Ig cells in the bone marrow 

 

b. Homozygous deletion of the alpha globin gene on chromosome 16  
c. Loss of erythropoientin producing cells in the kidney  
d. Hemizygous deletion of beta blobin gene on chromosome 11  

Answer: D  

Reason:  

The defect of Beta Thal minor is a hemizygous deletion of the beta globin gene. A homozygous deletion 
of the globin genes will result in the Beta thal Major and result in severe anemia.  



Topic: Blood as an organ 
Physiology 1997, Exam 1, Question 11 
Author: Jerry Jew 

27. (TRUE/FALSE) Embryonic hemoglobin contains two epsilon and two zeta blobin chains (1 point) 

Answer: ?  

Reason:  

embryonic HB = (zeta)2 (epsilon)2 

fetal HB = (alpha)2 (gamma)2  

adult HB = (alpha)2 (beta)2  

Topic: Blood as an organ 
Physiology 1997, Exam 1, Question 12 
Author: Jerry Jew 

28. (TRUE/FALSE) Endothelial leukocyte adhesion molecule mediate adherence of neutrophils to the blood vessel 
wall during margination. (1 point) 

Answer: True  

Reason:  

Endothelial leukocyte adhesion molecule (ELAM) mediates the adherence of neutrophils to blood vessel. 
( Note that the neutrophils only express ELAM receptors on their cell surface when they are mature and 
ready to leave the bone marrow.)  

Topic: Blood as an organ 
Physiology 1997, Exam 1, Question 13 
Author: Cherlin Johnson 

29. (TRUE/FALSE) Individuals with the ZZ phenotype for the alpha1-antitrypsin gene are prone to develop 
emphysema. (1 point) 

Answer: True  

Reason:  

TRUE. OK, this one was kinda hard to find since it was not talked about in class but thanks to Lizzy � 
the answer was discovered in Dr. Chandy’s lecture III on page five. Apparently, alpha1-antitrypsin plays 
a major role in neutralizing the proteolytic enzymes collagenase and elastase released from primary and 
secondary granules to destroy bacteria once it has been engulfed. The two genes encoding for alpha1-
antitrypsin are M and Z. If a person is MM phenotype then they have normal amounts of alpha1-
antitrypsin, MZ are asymptomatic and ZZ phenotypes are prone to develop emphysema. This is because 
they have low levels of this neutralizing enzyme so the proteolytic enzymes destroy surrounding tissue.  

Topic: Blood as an organ 
Physiology 1998, Exam 1, Question 15 
Author: Jordan Graff 

30. A 47 year old Caucasian woman was referred for hematology evaluation because of failure of her anemia to 
respond to iron therapy. Anemia was first noticed at age 19 during her first pregnancy. She had been treated 
with oral and intramuscular iron on several occasions since then, but the current physician was unaware of her 



response to prior therapy. She had been under his care for the past three years and was on ferrous sulfate TID 
for 2.5 years without any change in her Hb concentration. Finally, he had given her intramuscular iron, 5 cc 
(250 mg Fe3+) weekly for 3 months. The Hb remained stable (no improvement), and he wondered whether 
intravenous iron therapy was indiciated. She was two years past menopause. Her brother and mother had been 
treated for iron deficiency anemia in the past. She worked as a marriage and family counselor. 
 
Physical Examination revealed a well-nourished woman of Italian descent. She was slightly pale and had a 
grayish-tinged skin color. The spleen tip was just palpable on deep inspiration. The liver was not palpable. The 
stool occult blood test was negative. 
 
Laboratory Data: Hb: 11.0 g% (normal 12-15 g%); RBC count: 5.6 x 106/micro liter (normal: 4-5 x 106/micro 
liter); WBC count: 5500/micro liter (normal: 4.3 - 10.8 x 103/micro liter); packed cell Volume: 35%; MCV: 75 fl 
(normal: 83-99 fl); Hb A2: 5% (normal: 1.5-3.5 %); HbF: 5% (normal: < 2%); serum iron: 237 micro gram % 

(normal: 50-150 micro gram %); Total Iron Binding capacity: 314 micro gram % (normal: 250-410 micro gram 
%); reticulocyte count: 2.6 % (normal: 0.5-2.2 %); peripheral blood smear showed microcytic hypochromic 
cells; osmotic fragility was decreased; platelets 240,000/micro liter (normal 150,000 - 300,000/micro liter). 
 
What is the cause of anemia in this patient?(2 points) 

a. Iron deficiency  
b. Hereditary spherocytosis  
c. Beta thalassemia minor  
d. Sickle cell trait  
e. Alpha-thalassemia major  
f. Porphyria  

Answer: C  

Reason:  

The first tip-off here is the Italian heritage. A second clue is the lack of response to iron treatment. A 
third clue that confirms your hunch is the description of high concentrations of abnormal Hb in an adult 
(high levels of HbA and HbH, HbB conspicuously absent). Beta thalassemia minor (C) is the only 
reasonable choice.  

Topic: Blood as an organ 
Physiology 1998, Exam 1, Question 16 
Author: Jordan Graff 

31. A 47 year old Caucasian woman was referred for hematology evaluation because of failure of her anemia to 
respond to iron therapy. Anemia was first noticed at age 19 during her first pregnancy. She had been treated 
with oral and intramuscular iron on several occasions since then, but the current physician was unaware of her 
response to prior therapy. She had been under his care for the past three years and was on ferrous sulfate TID 
for 2.5 years without any change in her Hb concentration. Finally, he had given her intramuscular iron, 5 cc 
(250 mg Fe3+) weekly for 3 months. The Hb remained stable (no improvement), and he wondered whether 
intravenous iron therapy was indiciated. She was two years past menopause. Her brother and mother had been 
treated for iron deficiency anemia in the past. She worked as a marriage and family counselor. 
 
Physical Examination revealed a well-nourished woman of Italian descent. She was slightly pale and had a 
grayish-tinged skin color. The spleen tip was just palpable on deep inspiration. The liver was not palpable. The 
stool occult blood test was negative. 
 
Laboratory Data: Hb: 11.0 g% (normal 12-15 g%); RBC count: 5.6 x 106/micro liter (normal: 4-5 x 106/micro 
liter); WBC count: 5500/micro liter (normal: 4.3 - 10.8 x 103/micro liter); packed cell Volume: 35%; MCV: 75 fl 
(normal: 83-99 fl); Hb A2: 5% (normal: 1.5-3.5 %); HbF: 5% (normal: < 2%); serum iron: 237 micro gram % 

(normal: 50-150 micro gram %); Total Iron Binding capacity: 314 micro gram % (normal: 250-410 micro gram 
%); reticulocyte count: 2.6 % (normal: 0.5-2.2 %); peripheral blood smear showed microcytic hypochromic 
cells; osmotic fragility was decreased; platelets 240,000/micro liter (normal 150,000 - 300,000/micro liter). 
 
How would you treat this patient? (2.0 points). 

a. No treatment is necessary since anemia is mild. Provide genetic counselling.  
b. Bone marrow transplant  
c. Repeated IV iron  
d. Splenectomy  
e. Repeated blood transfusions  



Answer: A  

Reason:  

The key here is to distinguish in your mind between B-thal. major and minor. The less severe phenotype 
that this pt. expressed already made it easy to rule out the B-thal major variety of the illness [almost 
always young children, chipmunk facies, bowed legs from soft long bones, hepatosplenomegaly (our pt 
had only splenic symptoms), MCV <50-60fl, etc]. Having correctly arrived at the answer of B-thal. 
minor, you can cross off the treatment for the major variety which is BM txplant (c). Fe obviously doesn't 
work (pt. has been on Fe Rx s results) (a). So even if you forgot that the minor version of the illness 
requires 0 Rx, you'd come to that conclusion via deduction. Indeed, that's the correct choice. . . no 
treatment and gen. counseling.  

Topic: Blood as an organ 
Physiology 1998, Exam 1, Question 17 
Author: Jordan Graff 

32. A 47 year old Caucasian woman was referred for hematology evaluation because of failure of her anemia to 
respond to iron therapy. Anemia was first noticed at age 19 during her first pregnancy. She had been treated 
with oral and intramuscular iron on several occasions since then, but the current physician was unaware of her 
response to prior therapy. She had been under his care for the past three years and was on ferrous sulfate TID 
for 2.5 years without any change in her Hb concentration. Finally, he had given her intramuscular iron, 5 cc 
(250 mg Fe3+) weekly for 3 months. The Hb remained stable (no improvement), and he wondered whether 
intravenous iron therapy was indiciated. She was two years past menopause. Her brother and mother had been 
treated for iron deficiency anemia in the past. She worked as a marriage and family counselor. 
 
Physical Examination revealed a well-nourished woman of Italian descent. She was slightly pale and had a 
grayish-tinged skin color. The spleen tip was just palpable on deep inspiration. The liver was not palpable. The 
stool occult blood test was negative. 
 
Laboratory Data: Hb: 11.0 g% (normal 12-15 g%); RBC count: 5.6 x 106/micro liter (normal: 4-5 x 106/micro 
liter); WBC count: 5500/micro liter (normal: 4.3 - 10.8 x 103/micro liter); packed cell Volume: 35%; MCV: 75 fl 
(normal: 83-99 fl); Hb A2: 5% (normal: 1.5-3.5 %); HbF: 5% (normal: < 2%); serum iron: 237 micro gram % 

(normal: 50-150 micro gram %); Total Iron Binding capacity: 314 micro gram % (normal: 250-410 micro gram 
%); reticulocyte count: 2.6 % (normal: 0.5-2.2 %); peripheral blood smear showed microcytic hypochromic 
cells; osmotic fragility was decreased; platelets 240,000/micro liter (normal 150,000 - 300,000/micro liter). 
 
What is the molecular defect in this patient? (2 points). 

a. beta 6 ---> val mutation in Hb causes polymerization of Hb.  
b. a-/-- genotype  
c. Abnormality in aminolevulinic acid production  
d. beta/betaM (M = mutant) genotype of Hb  
e. imbalance in DNA:RNA ratio during hematopoiesis  

Answer: D  

Reason:  

Don't be confused by the way he wrote it here on the exam....in class he wrote B-thal minor as -/B. In 
fact, that's the case. The minor version of the disease is a heterozygous condition while the major 
variety results in the homozygous mutant.  

Topic: Blood as an organ 
Physiology 1998, Exam 1, Question 18 

33. (TRUE OR FALSE)A 27 year old smoker has a history of chronic bronchitis and early onset emphysema 
(distension of air spaces distal to terminal bronchiole). The differential diagnosis includes a deficiency of alpha 
1- antrypsin with a ZZ genotype. (1 point). 

Answer: True  



Topic: Blood as an organ 
Physiology 1998, Exam 1, Question 19 

34. (TRUE OR FALSE)Embryonic hemoglobin contains two epsilon and two zeta globin chains. (1 point). 

Answer: True  

Topic: Blood as an organ 
Physiology 1998, Exam 1, Question 20 

35. (TRUE OR FALSE) Jack Spratt is a 6 year old boy with repeated infections with catalase+ bacteria. He is likely to 
have a defect in neutrophil killing, his neutrophils being unable to launch a respiratory burst in response to 
bacterial stimulation. (1 point.) 

Answer: True  

Topic: Blood as an organ 
Physiology 1998, Exam 1, Question 21 

36. (TRUE OR FALSE) Patients receiving methotrexate, an extremely powerful inhibitor of dihydrofolate reductase, 
would have decreased mean corpuscular volume. (1 point). 

Answer: False  

Topic: Blood as an organ 
Physiology 1998, Exam 1, Question 22 

37. (TRUE OR FALSE) Bacterial endotoxins reduce margination. (1 point). 

Answer: False  

Topic: Blood as an organ 
Physiology 1998, Exam 1, Question 23 

38. (TRUE OR FALSE) C3b, C5a and N-formyl-methionyl-oligopeptide are essential chemotactic factors that draw 
neutrophils to sites of inflammation. (1 point). 

Answer: False  

Topic: Blood as an organ 
Physiology 1998, Exam 1, Question 24 
Author: Giang Ho 

39. (TRUE OR FALSE) Hemopexin binds free heme following intravascular hemolysis and prevents the daily urinary 
loss of iron. (1 point). 

Answer: True  

Reason:  



This is a K.I.S.S question. Hemopexin, a plasma protein, binds free heme. The result is Hb-Hemopexin 
complex that gets catabolized by liver cells and thus is a means that prevents daily urinary loss of iron 
that would otherwise occur by kidney filtration.  

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 5 

40. Stem cells are self-renewing, CD34+, and their destruction can result in aplastic anemia and a "dry" bone 
marrow tap. 
 
TRUE/FALSE 

Answer: True  

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 6 

41. Iron travels in the circulation complexed with a protein called ferritin, and the "Total Iron Binding Capacity" is a 
measure of iron binding to this protein. 
 
T/F 

Answer: False  

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 7 

42. Reticulocytes are immature erythrocytes that are present at low levels in the blood and increase as a 
consequence of compensatory hematopoiesis. 
 
T/F 

Answer: True  

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 8 

43. RBC are forced into the periphery of the blood stream through a stacking mechanism called Rouleaux. 
 
T/F 

Answer: False  

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 9 

44. Sickle cell disease is a result of a point mutation in the beta-chain which replaces aspartic acid at position 6 with 
the hydrophobic residue valine.  
 
T/F 

Answer: False  



Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 10 

45. CASE: A clinical examination of a young boy reveals anemia, splenomegaly and mild jaundice. 51Cr-RBC T1/2 = 
12 days. Peripheral blood smear shows spherical shaped RBC and many reticulocytes. The serum bilirubin level 
is increased (indirect bilirubinemia). Other members of his immediate family have similar problems.  
 
This child¡¦s disease is due to a defect in the protein _____________. 

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 11 

46. CASE: A clinical examination of a young boy reveals anemia, splenomegaly and mild jaundice. 51Cr-RBC T1/2 = 
12 days. Peripheral blood smear shows spherical shaped RBC and many reticulocytes. The serum bilirubin level 
is increased (indirect bilirubinemia). Other members of his immediate family have similar problems.  
 
Exposure of the child's red blood cells to hypertonic saline results in the cells bursting. 
 
T/F 

Answer: False  

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 12 

47. CASE: A clinical examination of a young boy reveals anemia, splenomegaly and mild jaundice. 51Cr-RBC T1/2 = 
12 days. Peripheral blood smear shows spherical shaped RBC and many reticulocytes. The serum bilirubin level 
is increased (indirect bilirubinemia). Other members of his immediate family have similar problems.  
 
Which of the following factors do NOT enhance erythropoietin production. 

a. increased atmospheric O2 

 

b. lower blood volume  
c. poor cardio-pulmonary function  
d. Hb concentration of 10 g%  

Answer: A  

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 13 

48. CASE: A clinical examination of a young boy reveals anemia, splenomegaly and mild jaundice. 51Cr-RBC T1/2 = 
12 days. Peripheral blood smear shows spherical shaped RBC and many reticulocytes. The serum bilirubin level 
is increased (indirect bilirubinemia). Other members of his immediate family have similar problems.  
 
Myeloperoxidase deficiency does NOT normally cause clinical problems unless accompanied by another disease 
like diabetes. 
 
T/F 

Answer: True  

Topic: Blood as an organ 



Physiology 1999, Exam 1, Question 14 

49. CASE: a 45 year old woman is undergoing chemotherapy for cancer. One of the drugs she is getting, 
methotrexate, is an extremely powerful inhibitor of dihydrofolate reductase. She has no history of excessive 
bleeding. Her diet is normal. She however complains of tiredness. She has a sore mouth due to stomatitis. She 
is being treated with citrovorum factor (N5-formltetrahydrofolate). 
 
Which of the following would NOT be true in this individual. 

a. Mean Corpuscular Volume (MCV) is markedly enhanced.  
b. Peripheral blood smear shows hypersegmented neutrophils.  
c. Peripheral blood smear shows macro-ovalocytes.  
d. Red blood cells are markedly hypochromic and microcytic.  
e. Hyperplastic megaloblastic bone marrow morphology.  

Answer: D  

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 15 

50. CASE: a 45 year old woman is undergoing chemotherapy for cancer. One of the drugs she is getting, 
methotrexate, is an extremely powerful inhibitor of dihydrofolate reductase. She has no history of excessive 
bleeding. Her diet is normal. He however complains of tiredness. She has a sore mouth due to stomatitis. She is 
being treated with citrovorum factor (N5-formltetrahydrofolate). 
 
Following intravenous administration of solumedrol (steroid) a patient's leukocyte count would acutely decrease 
due to increased Margination. 
 
T/F 

Answer: False  

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 16 

51. CASE: A 24 year old medical student complains of tiredness and fatigue. Se has recently returned from a 
hospital volunteer trip to Southern India. Her diet is reasonable. On examination she has pale conjunctiva, nails 
and buccal mucosa. She has a mild systolic ejection murmur. Her hemoglobin is 10.5 g%. CBC count is normal. 
Hookworm ova are found in the stool. 
 
Which o the following will you find in this patient? 

a. Low Total Iron binding capacity  
b. Decreased serum folate.  
c. Hypochromic microcytic anemia  
d. Increased reticulocytes  

Answer: C  

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 17 

52. CASE: A 24 year old medical student complains of tiredness and fatigue. Se has recently returned from a 
hospital volunteer trip to Southern India. Her diet is reasonable. On examination she has pale conjunctiva, nails 
and buccal mucosa. She has a mild systolic ejection murmur. Her hemoglobin is 10.5 g%. CBC count is normal. 
Hookworm ova are found in the stool. 
 
How would you treat the symptoms of this patient? 



a. Administer cobalamin by injection  
b. Administer folate along with an anti-parasite medication  
c. Administer iron along with an anti-parasite medication  
d. Immediate blood transfusion followed by anti-parasite medication  

Answer: C  

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 18 

53. CASE: An Asian child with severe anemia and congestive heart failure has liver and splenic enlargement. The 
blood smear shows small, misshapen red cells and reticulocytosis. The marrow shows hyperplaisa of the red cell 
series. The patient has a "chipmunk" facies and bowed legs. Hb (beta 4) is found in the blood smear by staining 
with cresyl violet, a dye that stains this form of hemoglobin. Hemoglobin electrophoresis reveals that 30% of the 
Hb is beta 4. 
 
Which of the following is NOT true of this patient? 

a. The child's defect lies on chromosome 16.  
b. The child has a deletion of three Hb alpha-chains  
c. The child has a deletion of both Hb beta-chains  
d. The MCV is significantly reduced.  

Answer: C  

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 19 

54. CASE: An Asian child with severe anemia and congestive heart failure has liver and splenic enlargement. The 
blood smear shows small, misshapen red cells and reticulocytosis. The marrow shows hyperplaisa of the red cell 
series. The patient has a ¡§chipmunk¡¨ facies and bowed legs. Hb (beta 4) is found in the blood smear by 
staining with cresyl violet, a dye that stains this form of hemoglobin. Hemoglobin electrophoresis reveals that 
30% of the Hb is beta 4. 
 
what is the correct diagnosis for this patient? 

a. Hb H disease  
b. beta-thalassemia major  
c. Hydrops fetalis  
d. Hereditary spherocytosis  

Answer: A  

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 42 

55. Describe the next step that occurs at a wound site after formation of a soft fibrin a lot and the enzyme that 
catalyzes this step. 

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 43 

56. Which specialized amino acid contained within coagulation enzymes mediates the binding of the enzyme to 
platelet membrane phospholipids? 



Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 44 

57. Which vitamin is essential for formation of this amino acid? 

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 45 

58. Name two distinct functions that fibrinogen plays in the formation of a blood clot at the wound site. 

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 46 

59. The enzyme thrombin acts at multiple points in both promoting and stopping blood clot formation. Name three 
different targets for thrombin's actions. 

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 47 

60. You are working in the emergency room and a patient with a myocardial infarction is brought in. You overslept, 
left your calculator at home, and instead of giving the patient 100 mg of TPA, you administer 500 mg of TPA. 
Besides being expensive, what is the most dangerous biochemical consequence you would create from such an 
overdose? 

Topic: Blood as an organ 
Physiology 1999, Exam 1, Question 48 

61. If the patient began bleeding what drug would you administer and by what mechanism does this drug work to 
stop bleeding? 

Topic: Cardiovascular regulation 
Physiology 1996, Exam 1, Question 4 
Author: Sepi Khonsari 

62. Select the most appropriate answer from the list provided for the physiological condition described. 1 point 
each. 

a. brain angiotensin II receptors  

b. cardiac beta 1 receptors  

c. arteriole beta 2 receptors  

d. venous alpha 1 receptors  

e. arteriole alpha 1 receptors  

f. cardiac Dopamine receptors  

g. skeletal chemo-mechanical receptors  



h. carotid chemoreceptors  

i. brain osmoreceptors  

j. right atrial stretch receptors  

k. carotid artery baroreceptors  

------------stimulation of these receptors will cause a direct vasodilation in the affected arterioles  

------------stimulation of these receptors will reflexly inhibit the release of antidiuretic hormone  

-------------blocking these receptors will cause a direct decrease in total peripheral resistance  

-------------these receptors play a critical role in initiating the diving reflex  

-------------activating these receptors will reflexly enhance vasomotor activity and decrease vagal center 
activity  

--------------stimulating these receptors will directly decrease splanchnic capacitance  

Answer: ?  

Reason:  

This is from Dr. Baldwin's section of the exam. 

The answers to each statement, in order, are:  

C) Arteriole beta-2 receptors: An example of this would be epinephrine acting on the smooth muscle 
of a vessel where it causes less myosin to become phosphorylated and interact with actin. This decreases 
tension in the muscle leading to dilation. (lecture 4)  

J) Right atrial stretch receptors: ADH (vasopressin) is released by the posterior pituitary and has 
three major effects: 1) to regulate the fraction of water recycled in the body (from urine in the kidney) 
affecting the rate of fluid loss from the plasma 2) affecting the sensation of thirst, 3) Vasoconstriction. 
Increased ADH tends to increase total peripheral resistance. So, increased pressure is sensed by right 
atrial stretch receptors, and we stop secretion of ADH (and release atrial natriuretic hormone-ANH, 
lecture 7) to promote water loss in the kidneys, make you less thirsty, and decrease total peripheral 
resistance.  

E) Arteriole alpha-1 receptors: These are exemplified by norepinephrine which works in a way 
different from skeletal muscle activation (not to be emphazised according to Dr. Baldwin, but it uses a 
second messenger system to increase calcium concentration in the smooth muscle of the vessels) which 
leads to more myosin phosphorylation and therefore more myosin-actin binding and therefore more 
contraction of the smooth muscle and voila: vasoconstriction. So, block the alpha-1 receptors and stop 
this whole cascade, causing a decrease in peripheral resistance.(lecture 4)  

H) Carotid chemoreceptors: The diving reflex is initiated when one holds one's breath underwater (or 
some fluid, and even just one's face!). The heart rate goes down (bradycardia) and the peripheral 
resistance increases due to vasoconstriction. When you hold your breath, the chemoreceptors of the 
carotid sinus and the aorta sense a drop in blood oxygen and a drop in blood pH which is a result of the 
increase in carbon dioxide dissolved in the blood forming carbonic acid (which becomes bicarbonate and 
hydrogen ions). This reinforces vasomotor center activity (sympathetic outflow), which always wants to 
increase HR, increase TPR and increase venous tone. But (there is always a but!), the vagus wins as far 
as heart rate and drops it with its parasympathetic input to the heart.  

G) Skeletal chemo-mechanical receptors: When you begin to contract your muscles (start to use 
them) you want to bring more flow to them (feed them), so you upregulate the activity of the vasomotor 
center (more sympathetic outflow) to increase heart rate and increase total periphral resistance. This is 
facilitated via afferent c fibers (see chart, lecture 7). Also, the chemo part of the receptors senses the 
increased acid conditions, lower oxygen levels, and increased adenosine (broken down ATP) due to the 
work you are doing, signaling that you need more flow to get rid of bad stuff and bring in the good stuff!  

The vagal center would want to oppose all of these changes, and is normally active before you become 



active, meaning we want to downregulate its "rest and digest" parasympathetic influences.  

D) Venous alpha-1 receptors: Alpha-1 receptors, when activated by agonists such as norepinephrine 
(as described above), will cause vasoconstriction because of smooth muscle contraction in vein walls. 
This leads to decreased capacitance because vein diameter decreases and veins are not as compliant as 
they were before. So, one resevoir of central volume (splanchnic veins) is kept less full and more blood 
returns to the heart.  

Topic: Cardiovascular regulation 
Physiology 1996, Exam 1, Question 5 
Author: Sepi Khonsari 

63. True/False-If the statement is false correct it to make it a true statement. 1 point each. 

a. ------ the mean circulatory filling pressure is defined as the basal pressure in the circulatory system in 
the absence of any flow through the circuit.  

b. -------the central venous pressure varies directly with the mean circulatory filling pressure.  

c. -------when the total preripheral resistance is increased, for cardiac output to remain constant, the 
arterial pressure must increase.  

d. -------drugs that inhibit the angiotensin-II converting enzyme, effectively lower arterial pressure.  

e. --------during total body heat stress, both total peripheral resistance and stroke volume decrease.  

f. ---------the Cushing reflex causes a marked fall in total peripheral resistance.  

g. ----------angiotensin-II increases plasma volume by inhibiting the release of atrial natriuretic peptide.  

h. ---------increased alpha-1 adrenergic activity in the venous circulation causes a decrease in total 
vascular conductance.  

i. --------the cerebral circulation has a low capacity for autoregulation and this leads to fainting episodes 
due to over-perfusion of the brain.  

j. -------the bulk of the coronary blood flow to the left ventricular musculature occurs during systole due to 
the high ejection pressure generated in the left ventricle chamber.  

Answer: ?  

Reason:  

This is from Dr. Baldwin's section of the exam.  
Remember: You have to mark T or F and correct the statement to make it true if need be. 

The ALL CAPITAL WORDS are those which correct a statement to make it true.  

a)True  

b)True  

c)True: In order for the heart to pump against increased resistance, it must pump harder (increase 
pressure).  

d)True: Angiotensin-converting enzyme (ACE) blockers are especially effective against high-renin 
hypertension. Renin initates the cascade by converting angiotensiongen to angiotensin I. The 
hypertensive effects of renin depend on conversion of angiotensin I to angiotensin II by ACE; angiotensin 
II both constricts systemic arterioles and is converted to angiotensin III which stimulates aldosterone 
release by the adrenal cortex. ACE Blockers inhibit the conversion of angiotensin I to angiotensin II 
preventing both the vascular and renal effects of the cascade. (Human Physiology, 2nd Ed., Moffett, 



Moffett, & Schauf)  

e)True: The increase in blood temperature causes the hypothalamus to curail sympathetic flow from the 
Vasomotor center to cause skin vasodilation (dumping heat to the environment) and promotes the VMC's 
sympathetic flow to other organs to shunt additonal blood to the skin. This great vasodilation of the skin 
(second highest capacity, behind skeletal muscle) leads to an overall drop in total peripheral resistance 
(TPR). The fall in TPR causes stroke volume to fall because much of the blood stays in the high 
capacitance skin circulation and doesn't make it back to the heart as readily. We want to maintain a 
constant perfusion pressure for all areas of the body so we need to increase the heart rate to increase 
cardiac output. (See also lecture 6, figure 19 in Baldwin Core Notes.)  

f)False: The Cushing reflex causes a marked INCREASE in total peripheral resistance  

The Cushing reflex causes a hypertensive state when CSF pressure elevates. When CSF pressure 
increases, the transmural pressure closes off cerebral vessels and flow goes down. Well, we want to 
always have constant flow to the brain, so we have a hypertensive state to cause flow against increased 
CSF pressure (increased pressure keeps the vessels open).  

g)False: angiotensin-II increases plasma volume by INCREASING Na AND WATER REABSORPTION IN 
THE KIDNEY  

Angiotensin-II is a potent vasoconstrictor, very potent stimuator of thirst, promotes the release of 
aldosterone from the adrenal cortex (via angiotensin-III), and also promotes the secretion of Anti 
Diuretic Hormone (ADH). These all work to cause an increase in blood volume.  

(In case you didn't catch it: angio= blood or lymph vessel & tensin= tensin', like dancin')  

Atrial natriuretic peptide is released from the right atrium in response to right atrial pressure and in 
response to blood sodium levels. This hormone works to put the brakes on the renin-angiotensin system 
and reduces blood volume. It is a potent vasodilator. Its release is not inhibited directly by angiotensin-
II. Instead angiotensin-II works to greatly increase thirst and increase Na and water reabsorption in the 
kidney.  

h)False: increased alpha-1 adrenergic activity in the venous circulation causes a decrease in total 
vascular CAPACITANCE.  

Alpha-1 receptors, when activated by agonists such as norepinephrine, will cause vasoconstriction 
because of the smooth muscle contraction caused in the vein walls. This leads to decreased capacitance 
because veins are not as compliant as they were and therefore will not hold as much blood as before.  

i)False: the cerebral circulation has a low capacity for autoregulation and this leads to fainting episodes 
due to UNDER-PERFUSION of the brain.  

Autoregulation is the idea that a constant flow is maintained in an area regardless of the perfusion 
pressure there. The brain pretty much always has the same flow no matter what you are up to, but if 
perfusion pressure drops too much for some reason, then flow becomes proportional to pressure and 
flow would decrease. You faint due to under-perfusion.  

j)False: the bulk of the coronary blood flow to the left ventricular musculature occurs during DIASTOLE 
due to the high ejection pressure generated in the left ventricle chamber DURING SYSTOLE WHICH 
OCCLUDES CORONARY FLOW.  

Less flow goes to the left ventricle musculature during systole because of the increased wall tension of 
the left ventricle (increased transmural pressure). Flow through left ventricle vasculature occurs 
primarily during diastole when transmural pressures are low. The transmural pressure is the pressure of 
the vessel versus that of the surrounding tissue. During systole, left ventricle tissue is under great stress 
and pressure. This occludes blood flow in the vessels. Blood flows during diastole (75%, 25% systole) 
when arterial pressure can overcome surrounding tissue pressure.  

Topic: Cardiovascular regulation 
Physiology 1996, Exam 1, Question 6 
Author: Christian Koch 

64. From the choices provided-select the best answer to account for the changes occurring. 1 point each. 



A) Increase  

B) Decrease  

C) No change  

-------The change in central blood volume due to total body heat stress. 

-------The change in splanchnic blood flow during moderate intensity exercise.  

--------The change in total peripheral resistance during hemorrhage.  

--------The change in one's maximal heart rate capacity due to endurance training.  

--------The change in mean circulatory filling pressure during congestive heart failure.  

---------The amount of lymphatic fluid generated during physical exercise.  

Answer: ?  

Reason:  

---B----The change in central blood volume due to total body heat stress. 

Blood is shunted to periphery to dissipate heat.  

---B----The change in splanchnic blood flow during moderate intensity exercise.  

Blood is shunted to periphery to dissipate heat (caused by exercise).  

----A---The change in total peripheral resistance during hemorrhage.  

During hemorrhage, losing blood=> lose pressure. Must inc. tot. periph. resistance to try to elevate 
diastolic pressure.  

----C----The change in one's maximal heart rate capacity due to endurance training.  

No change in max.H.R. Might even decrease. Max HR can never exceed 220-age.  

----A----The change in mean circulatory filling pressure during congestive heart failure.  

In CHF, hrt contractility is depressed. Hrt utilizes F-S mechanism to improve cardiac perfomance, so 
must increase amount of blood volume (in heart). Stimulate renin-angiotensin->inc. blood vol. (which 
will inc. end diastolic vol.).  

----A----The amount of lymphatic fluid generated during physical exercise.  

Exercise facilitates flow through vessels; with inc. flow, inc. filtration of fluid/prot. through capillaries 
which is picked up by lymphatics.  

Topic: Cardiovascular regulation 
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65. During relatively mild exercise in a very hot environment compared to that performed in a cool environment: 

a. cardiac output is higher  

b. stroke volume is higher  



c. oxygen consumption is higher  

d. all the above  

e. none of the above  

Answer: A  

Reason:  

Just like sitting in a hot tub, a very hot envoronment is a heat stress. Heat stress=> Inc. Cardiac Output. 
Stroke volume is lower (blood in periphery). O2 consumption - no change  

Topic: Cardiovascular regulation 
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66. the diving reflex is characterized by: 

a. an increase in total peripheral resistance  
b. a decrease in hearat rate  
c. a fall in coronary vascular resistance  
d. all the above  
e. none of the above  

Answer: D  

Reason:  

The diving reflex coordinates reduced blood flow to all organs but the heart and brain. Laryngeal 
receptors shut down respiration, and the resultant hypoxia activates vaga response to reduce heart rate 
and sympathetic response to increase total peripheral resistance, but not coronary resistance.  

Topic: Cardiovascular regulation 
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67. When performing a bout of heavy resistance exercise: 

a. diastolic blood pressure transiently falls during each contractile effort  
b. heart rate transiently falls during each contractile effort  
c. total peripheral conductance transiently increases during each contractile effort  
d. all the above  
e. none of the above  

Answer: E  

Reason:  

a. All forms of exercise increased diastolic and mean blood pressure due to enhanced venous return and 
and increase in mean systemic filing pressure.  

b. Hallmark of exercise is sympathetic stimulation of heart rate. There woudl also be a simple mechanical 
atrial reflex that increases heart rate upon increased atrial stretching/venous return.  

c. The squeezing of the muscles occludes blood flow during the contractile effort. It is upon the relxation of 
the muscles that the blood will best flow.  

Topic: Cardiovascular regulation 



Physiology 1996, Exam 1, Question 11 
Author: Don Kohan 

68. During standing in an upright position relative to lying down: 

a. central blood volume is greater  
b. heart rate is greater  
c. stroke volume is greater  
d. all the above  
e. none of the above  

Answer: B  

Reason:  

a. Venous return is reduced in standing position, due to gravity pressures. CBV is down.  
b. Given that SV is lowered in standing postion (see (a) and (c)), for the same metabolic state and Co, hear 

rae will have to pick up the pace. CO = HR x SV  
c. SV is reduced due to reduced venous return (pooling of blood in lower extremity veins.)  

Topic: Cardiovascular regulation 
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69. If the baroreceptors lose their sensitivity to stretch: 

a. heart rate should be higher  
b. total peripheral resistance should be higher  
c. venous capacitance should decrease  
d. all the above  
e. none of the above  

Answer: D  

Reason:  

Baroreceptors monitor the degree of stretch in the carotid and aortic sinuses, and the wall of the right 
atrium. Stretching of the receptors due to increased blood pressure leads to parasympthetic stimulation 
and sympathetic inhibition, as well as widespread peripheral vasodilation due to inhibition of the baseline 
vasoconstrictory effects of the vasomotor center.  

a. loss of baroreceptors will resut in some inability to reduce heart rate  
b. you will lose vasodilation capabilities, therefore total peripheral resistance will be higher  
c. same as above, constricted venous system will have less pooling capacity  

Topic: Cardiovascular regulation 
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70. During exercise list 3 factors contributing to enhance venous return. 

Answer: ?  

Reason:  

1. Muscle Pump. Increased muscle activity will squeeze more blood past the unidirectional valves.  
2. Respiratory Pump. Negative thoracic pressure upon inspiration will draw blood from abdomen into 

thoracic vena cava, increased pressure upon expiration will dump blood into atrium. This mechanism is 
more effective during faster and deeper breathing of exercise. However since the vena cava does not 
have valves, I am not sure why upon expiration some of the blood would not be pushed back down into 
abdomen. Possibly upon expiration, the rising diaphragm partially closes vena caval foramen.  

3. Sympathetic venoconstriction. Sympathetic activity during exercise will lead to venoconstriction and loss 



of venous capacitance (less pooling of blood), esp in splanchnic bed.  

Topic: Cardiovascular regulation 
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71. Why do pure beta-1 and beta-2 agonists such as isoproterenol cause a supply to demand imbalance in the 
heart? 

Answer: ?  

Reason:  

Beta adrenergic agonists upregulate heart rate and contractility and increase left ventricular pressure 
which increases demand for oxygen. 

At the same time, the agonists cause a fall in blood pressure through vasodilation facilitated by beta-2 
receptors, decreasing perfusion pressure. This reduces coronary blood flow.  

Therefore, oxygen supply goes down (less flow) while increased contractility and heart rate demand 
increased oxygen lvels for cardiac muscle. Voila: 
dec supply / inc demand 
an imbalance! 
(Baldwin, Lecture 5, Question 2)  

Topic: Cardiovascular regulation 
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72. (1 point) Whenever skeletal muscle blood flow increases, blood flow to other organs must decrease. True or 
false? Explain your reasoning  

Answer: ?  

Reason:  

This answer is right from the practice exam. Here it goes: Blood flow to other organs can remain 
constant or even increase while skeletal muscle flow increase--eg. blood flow to skin remains constant 
and coronary flow can increase during situations where muscle blood flow increases. Therefore, the 
answer is false. This can happen because heart rate can increase and lead to increased flow through the 
muscle and other capillary beds.  

Topic: Cardiovascular regulation 
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73. (4 points) Refer to the diagram below and answer the following questions. 

 

 
 
Data: (from rest to strenuous exercise) 

Cardiac output: 6 l/min 18 l/min Heart rate 70 beats/min 150 beats/min Arterial Pressure: 120/80 150/80 
Central Venous pressure: 2 2  



a. How is the decrease in skeletal muscle vascular resistance evident?  
b. Is a decrease in total peripheral resistance implied?  
c. What in the figure implies increased sympathetic activity? Try to come up with at least two reasons.  

Answer: ?  

Reason:  

In this problem, the diagram compares blood flow in a resting state and in a strenuous exercise state. 
Basically, the data are as follows (from rest to exercise in times of blood flow); skeletal Muscle 10x; 
heart 3x; brain =; kidney 1/2x; skin 4x; splanchnic organs 1/2x. 

a. The decrease in skeletal muscle vascular resistance can be seen through Ohm's law: pressure=flow x 
resistance; If you increase the flow by 10x and the pressure only increases slightly, then resistance must 
have dropped.  

b. yes, total peripheral resistance has decreased. Again, by Ohm's law, the C.O. has gone up 3x, so the 
resistance must have come down.  

c. These three aspects are regulated by sympathetic activity: increased heart rate, increased injection 
fraction, and decreased splanchnic and renal flow.  
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74. (2 points) Examine the diagrams below and write in your diagnosis. 

 

 
 

Answer: ?  

Reason:  

This questions shows two Wigger's diagrams. 

a. The first diagram shows an elevated left ventricular pressure (165 mmHg) and a decreased slope and 
pressure on the aortic trace. The left atrial pressure and ECG traces appear normal. This would lead us to 
conclude that the patient is suffering from aortic valve stenosis because the blood is having difficulty 
leaving the left ventricle into the aorta.  

b. The second diagram shows an elevated left atrial pressure, normal aortic pressure, normal left 
ventricular pressure, and normal ECG. This would indicate that the patient has mitral valve stenosis 
because the blood is having difficulty in getting into the left ventricle from the left atrium--leading to 
increased left atrial pressure.  

Topic: Cardiovascular regulation 
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75. Refer to the figure and story below. Choose the ONE BEST answer for each. 

Your patient's normal fluid status is indicated by the solid lines in state A. ICF is his intracellular volume, ECF is 
his extracellular volume. One day something happens that pushes him into state B, shown with dashed lines.  

 
 



(1 pt) He has:  

a. lost body sodium  
b. lost body potassium  
c. taken in excess water  
d. taken in excess sodium  

Answer: C  

Reason:  

According to the graph, volume has increased while osmolarity has decreased, so the patient took in 
excess water. If A or B occurred, volume should decrease since water is lost along with cations. For D, 
osmolarity should increase. So, C is the best answer.  

Topic: Cardiovascular regulation 
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76. Refer to the figure and story below. Choose the ONE BEST answer for each. 

Your patient's normal fluid status is indicated by the solid lines in state A. ICF is his intracellular volume, ECF is 
his extracellular volume. One day something happens that pushes him into state B, shown with dashed lines. 

 
 

(1 pt) This might have happened because  

a. He ate a jumbo bag of salted potato chips  
b. He ran a marathon race on a 95 degree day with only water to drink  
c. He was in a motorcycle accident, sustaining head trauma and initiating SIADH  
d. He had vomiting and diarrhea  

Answer: C  

Reason:  

C is the keyed answer. If A occurred, ECF volume and osmolarity would increase since you're taking in 
excess salt(water will flow out into ECF). B is incorrect because this decreases ECF volume(through 
sweating) and decreases osmolarity(drinking only water). D would cause decreased volume. So, C is the 
answer, since ADH(anti-diuretic hormone) causes fluid retention by the kidney. I don't know what "SI" in 
SIADH stands for. Sorry.  

Topic: Cardiovascular regulation 
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77. Refer to the figure and story below. Choose the ONE BEST answer for each. 

Your patient's normal fluid status is indicated by the solid lines in state A. ICF is his intracellular volume, ECF is 
his extracellular volume. One day something happens that pushes him into state B, shown with dashed lines.  

 

 
 

(1 pt) What happened to his body weight  

a. It increased  



b. It stayed the same  
c. It cannot be calculated from the data  
d. It decreased  

Answer: A  

Reason:  

A is the answer since volume has increased, weight would increase as well.  

Topic: Cardiovascular regulation 
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78. (1 pt) Physiological sensors cause the body to respond to the effects of hypoalbuminemia as if the plasma 
volume were 

a. higher  
b. lower  
c. unchanged  
d. cannot be predicted  

Answer: B  

Reason:  

Hypoalbuminemia: "Albumin is the principal protein responsible for the colloid osmotic pressure of 
plasma" (Best & Taylor p. 335) So if the plasma content of albumin drops, plasma volume will drop due 
to decreased plasma osmotic pressure. This could lead to underperfusion of the kidneys which will 
activate the renin-angiotensin system which will then stimulate aldosterone secretion.  

Topic: Cardiovascular regulation 
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79. (1 pt) In responding, the body changes the rate of release of a proteolytic enzyme that cuts a peptide which 
contains 

a. atrial naturetic factor  
b. ACTH  
c. Vasopressin  
d. Angiotensin II  

Answer: D  

Reason:  

When mean body pressure or pulse pressure is low, as in this case, renin release increases. Renin is a 
proteolytic enzyme that cuts angiotensinogen to Angio I which then travels to the lungs. In the lungs, 
Angio I is converted to Angio II by ACE(Angiotensin converting enzyme). See CN pg. 69. Thus, A-C are 
incorrect. A is wrong because ANF increases renal blood flow, leading to decreased water reabsorption & 
decreased plasma volume. B stands for adrenocorticotropic hormone, released by the anterior pituitary 
gland. It controls glucocorticoid secretion as well as increase cortisol & aldosterone release. 
Glucocorticoid & cortisol increase gluconeogenesis by the liver. Aldosterone has many effects, including 
stimulating the kidney to excrete K+.(ACTH isn't covered yet.) For C, vasopressin is released by the 
posterior pituitary gland. It is the same as ADH. ADH, like Angio II, increases water reabsorption and 
plasma volume.  
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80. (1 pt) This peptide ultimately acts on the adrenal and causes the release of a steroid hormone 

a. aldosterone  
b. androgen  
c. corisol  
d. ADH  

Answer: A  

Reason:  

See CN pg. 69. "Angio II is a powerful vasopressor agent & serves as a stimulus for the adrenal cortex to 
produce aldosterone." Release of B-D are not the result of Angio II. Androgen & cortisol are released by 
the adrenal cortex though. ACTH stimulates cortisol release. ADH is released by the posterior pituitary.  

Topic: Cardiovascular regulation 
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81. (1 pt) This steroid acts on the principle cells of the collecting duct, altering the channel composition of the apical 
membrane. It 

a. increases insertion of Na channels, and increases insertion of K channels  
b. decreases insertion of Na channels, and decreases insertion of K channels  
c. decreases insertion of Na channels, and increases insertion of K channels  
d. increases insertion of Na channels, and decreases insertion of K channels  

Answer: A  

Reason:  

See CN pg. 69. Aldosterone works primarily on the kidney, causing increased sodium and water 
reabsorption. It also stimulates K+ excretion when K+ levels are elevated. Core & lecture didn't cover 
how this is done, but I guess one way would be to increase the number of Na channels to reabsorb Na. 
To balance this, you would also increase the number of K channels to shunt K out.  

Topic: Cardiovascular regulation 
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82. (1 pt) This causes the urine 

a. Na to increase and K to decrease  
b. Na to increase and K to increase  
c. Na to decrease and K to decrease  
d. Na to decrease and K to increase  

Answer: D  

Reason:  

Since you are increasing Na reabsorption, there would be less Na excreted; hence decreased Na in the 
urine. If Na reabsorption is balanced with K excretion(see previous question), then K levels in urine will 
increase.  
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83. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 
submaximal steady state work rate (representing 75% VO2 max in the untrained state and 55% VO2 max in the 
trained state). The comparisons are being made after 30 minutes of exercise have elapsed. Use the untrained 
state as the reference for comparison. Given the choices listed, provide the most appropriate response for the 
variables presented in terms of the response seen in the trained state. 

 
A. increase or higher in trained 
 
B. decrease or lower in trained 
 
C. no change from non-trained 

_____stroke volume during exercise  

Answer: A  

Reason:  

a. Increased or higher in trained  
In trained individuals, the stroke volume during exercise is increased. This occurs as a trade-off with 
decreased heart rate to aid in cardiovascular efficiency.  

Topic: Cardiovascular regulation 
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84. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 
submaximal steady state work rate (representing 75% VO2 max in the untrained state and 55% VO2 max in the 
trained state). The comparisons are being made after 30 minutes of exercise have elapsed. Use the untrained 
state as the reference for comparison. Given the choices listed, provide the most appropriate response for the 
variables presented in terms of the response seen in the trained state. 

 
A. increase or higher in trained 
 
B. decrease or lower in trained 
 
C. no change from non-trained 

_____circulating norepinephrine levels  

Answer: B  

Reason:  

b. Decrease or lower in trained.  

According to Dr. Balwin's core notes on Exercise (pg 13), epinephrine (not related to Sepi-nephrine) has 
a LOWER RISE.  

Topic: Cardiovascular regulation 
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85. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 
submaximal steady state work rate (representing 75% VO2 max in the untrained state and 55% VO2 max in the 



trained state). The comparisons are being made after 30 minutes of exercise have elapsed. Use the untrained 
state as the reference for comparison. Given the choices listed, provide the most appropriate response for the 
variables presented in terms of the response seen in the trained state. 

 
A. increase or higher in trained 
 
B. decrease or lower in trained 
 
C. no change from non-trained 

_____respiratory exchange ratio  

Answer: B  

Reason:  

b. Decrease or lower in trained  

Trained individuals metabolize more free fatty acids. Metabolizing acids means increasing oxygen usage. 
Since the respiratory exchange ratio is CO2 produced/O2 consumed, the 02 consumed would be higher, 
hence a decrease in the overall ratio.  

(see core notes Dr. Baldwin's section on Exercise pages 7 & 17 (section B4) for further details)  
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86. From the list provided, select the most appropriate answer to match the physiological variable: (1 point each) 

a. plasma oncotic pressure  
b. capillary hydrostatic pressure  
c. interstitial oncotic pressure  
d. mean arterial pressure  
e. mean circulatory filling pressure  
f. venous filling pressure  
g. pulse pressure  
h. arterial transmural pressure  

_____this pressure determines the perfusion pressure for each organ system 
_____a negative pressure gradient in this pressure variable in the cerebral circulation will trigger the 
Cushing reflex 
_____this pressure defines the distending pressure on the entire circulatory system 
_____this pressure provides the primary pressure gradient to oppose capillary filtration 
_____this pressure dictates the operational level of the Frank-Starling mechanism  

Answer: ?  

Reason:  

d. .The mean arterial pressures is what determines the perusion pressure for each organ system.  
h. The arterial transmural pressure is the arterial pressure - the extravascular pressure. The Cushing's 

phenomenom describes the fact that an increase in intracranial pressure causes an increase in systemic 
blood pressure. (Cardiovascular Physiology by Berne and Levy 6th edition p. 241). Therefore, a negative 
arterial transmural pressure will causethe Cushing reflex in the cerebral circulation.  

g. The pulse pressure is equal to the stroke volume divided by arterial compliance. Therefore, the pulse 
pressure effects the complicance and thus the distensibility of a system.  

a. . Plasma oncotic pressure provides the primary pressure gradient to oppose capillary filtration. F=k
[Hydrostatic pressure of the capillary +Intersitial oncotic pressure-hydrostatic pressure of interstitial 
fluid-plasma oncotic pressure.] If F is positive, filtration occurs.  



f. Venous filling pressure affects the preload and thus affects the end diastolic volume. Under the Frank-
Starling mechanism, if you increase end diastolic volume, the heart will contract more to increase cardiac 
output.  

Topic: Cardiovascular regulation 
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87. For the options provided, select the most appropriate response to the condition provided. 

a. Increase  
b. Decrease  
c. No major change 

_____ the change in mean circulatory filling pressure in response to total body heat stress 
_____ the change in resting heart rate in response to aerobic exercise physical training 
_____ the response of the diastolic arterial pressure in response to a pure beta2 agonist 
_____ the absolute blood flow into the splanchnic vascular system under a state of hemorrhage 
_____The change in capillary filtration when the plasma oncotic pressure is decreased 
_____ The transient change in mean arterial pressure while an individual is in the act of lifting a very 
heavy object.  

Answer: ?  

Reason:  

1. DECREASE--- Short answer: Increase in venous capacitance in cutaneous veins leads to decreased 
"Mean Ciculatory Filling Pressure (MCFP)". Long answer: The cutaneous system becomes compliant in 
heat stress, therefore this relaxation in the cutaneous veins leads to lower venous pressure which causes 
an overall lowering in MCFP. MCFP is the pressure that exists at rest and depends on (1) total blood 
volume (2) the capacitance of the system. The MCFP's equilibruim value is 7 mmHg when Cardiac 
Output= 0 L/min (zero flow in system).  

2. DECREASE---A person who excercises regularly will have the same cardiac output with fewer beats/min 
and a higher stroke volume. The mechanism leading to a decreased heart rate is unknown.  

3. DECREASE--- Pure beta2 agonists cause a relaxation of arterial smooth muscle, thus diastolic arterial 
blood pressure decrease due to a decrease in total peripheral resistance.  
F= P/R, If Flow is constant & Resistance decreases, then blood Pressure must fall.  

4. DECREASE---During hemorrhage the splanchnic region vasoconstricts and redistributes blood to the 
central circulation. Large changes in splanchnic blood flow can occur without comprimising local oxygen 
consumption.  

5. INCREASE---"Capillary Pressure" depends on arterial and venous resistance and favors movement or 
filtration of fluid out of the lumen of the capillary into the interstitium. "Oncotic Pressure (OP)" is the 
pressure water exerts against a semipermeable membrane as it moves down its concentration gradient. 
OP favors movement of fluid into the capillary. Overall, oncotic pressure neutralizes capillary pressure. 
"Capillary Filtration" tells us how leaky a capillary is. Using the Starling Landis equation we can 
determine the capillary filtration. F= Filtration-Adsorption,  
F= K[(P capillary + Plasma interstitial P) -(Plasma Oncotic P + P interstitial)] Therefore, if Plasma 
Oncotic P decreses, Capillary Filtration increases (Bigger Capillary Filtration =Constant Filtration - smaller 
Adsorption)  

6. INCREASE---When lifting a heavy object you experience (1) a transient hypertensive state (=high Blood 
Pressure) and (2) muscular occlusion of blood flow, these two factors lead to an increase in Mean Arterial 
Pressure. (As the vasomotor center is activated due to feedback coming from muscles, an increased 
sympathetic drive occurs on resistance vessels.)  

Topic: Cardiovascular regulation 
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88. TRUE/FALSE. If the statement is false, correct it to a TRUE statement. (1 point each) 

_____ During exercise total peripheral resistance decreases but the cerebral circulation markedly increases 
_____ For a given cardiac output, increasing the total peripheral resistance will reduce the venous filling 
pressure 
_____ During a state of dehydration, the release of atrial natriuretic peptide is increased 



_____ When arterial perfusion pressure decreases the renin-angiotensin system is activated 
_____ The diving reflex is characterized by tachycardia and a fall in perfusion pressure 
_____ Relative to control conditions the pulse pressure becomes elevated with aortic regurgitation 
_____ Of all the organ systems the cerebral circulation is the least responsive to a fall in arterial CO2 content 
_____ During heat stress cardiac output increases due to an increase in both stroke volume and heart rate 
_____ High doses of isoproterenol, a pure beta 2 agonist, is contraindicated as a cardiac stimulant due to its 
effects on lowering arterial pressure.  

Answer: ?  

Reason:  

1. False---During excercise total peripheral resistance is lowered (large dilation in muscles and cutaneous 
circulation), but the cerebral circulation stays the same because the cerebral flow autoregulates itself.  

2. True---When you increase resistance to flow you have to increase arterial blood pressure by transferring 
blood from the venous side to arterial side. A decrease in venous blood volume leads to a decrease in 
filling pressure. F=P/R, if Flow (Cardiac Output) stays constant and you increase Resistance then you 
must increase Arterial Blood Pressure.  

3. False---When dehydrated there is less stretch in the right atrium of the heart because there is a smaller 
blood volume in circulation. If there is less stretch of the heart, then the natriuretic peptide released.  

4. True---When Perfusion Pressure decreases you also get a decrease in renal blood flow and Blood 
Pressure. The Renin-angiotensin system induces vasoconstriction and plasma expansion.  

5. False---The diving reflex is characterized by bradycardia and high perfusion pressure (sympathetic drive) 
in mammals (Lecture 7).  

6. True---Pulse Pressure (PP)is elevated because there is an increase in systolic stroke volume (more blood 
is pumped out since blood had leaked back into the left atrium) and a decrease in diastolic Stroke 
Volume (the blood in the aorta leaks back into the right atrium during diastole, consequently you have a 
less effective diastolic Stroke Volume). PP= Stroke Volume/compliance. If the difference between the 
systolic and diastolic SV increases so does PP.  

7. False---CO2 is the most potent acute vasodilator for cerebral circulation. Arterial acidosis increases 
cerebral blood flow, while arterial alkalosis decreases cerebral blood flow.  

8. False---There is an increase in Heart Rate, but a decrease in Stroke Volume (SV). Pooling of blood in 
cutaneous veins leads to a decrease in Central Blood Volume, thus a decrease in SV.  

9. True---A pure Beta2 agonist increase Heart Rate and causes vasodilation that leads to a fall in Blood 
Pressure (lower Arterial Pressure), therefore you lose the ability to perfuse the myocardium. A Beta2 
agonist (1) increases heart contractility, therefore there is a higher energy demand by the heart and (2) 
leads to an inadequate perfusion of the heart. The drug is not a cardiac stimulant because it creates a 
supply/demand imbalance, where supply has decreased and demand has increased.  
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89. Circle ALL correct statements: (1 point) 

During moderate aerobic exercise in an upright posture:  

a. stroke volume remains the same as at rest  
b. pulse pressure decreases  
c. resistance increases in the arterioles of the non contracting muscle fibers  
d. venous capacitance decreases in the splanchnic bed  

Answer: ?  

Reason:  

Answer is C & D  
a. Stroke volume increases because you have more blood return to the heart; (1) there is an increase in 

venous tone which leads to (2) a higher venous filling pressure (sympathetic drive).  
b. Pulse Pressure (PP) increases because you vasodilate the system which increases the systolic pressure 

and decreases the diastolic pressure.  
PP=SV/compliance, compliance=change in Volume/(systolic Pressure - diastolic pressure), Therefore if 
you have a larger difference in systolic/diastolic Press., you get a smaller compliance, and then a larger 
Pulse Pressure.  

c. Although total peripheral resistance is lowered (in muscle and cutaneous), resistance in non-contracting 
fibers increases.  



d. Due to the sympathetic drive the splanchnic system vasoconstricts to donate blood to the central 
circulation.  
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90. Stimulation of alpha1 adrenergic receptors with a highly selective drug will: 

a. reflexively decrease heart rate  
b. decrease venous tone  
c. decrease the diastolic arterial pressure  
d. decrease total peripheral resistance  

Answer: A  

Reason:  

a. The following sequence explains how alpha1 agonists reflexively decrease Heart Rate. First the drug 
vasoconstricts -> increase in Arterial Blood Pressure -> stimulation of baroreptors that fire action 
potentials to inhibit the vasomotive center -> a less effective neuronal action potential to the heart -> 
Heart Rate decreases.  
To further clarify the point: alpha1 receptors are present on the postsynaptic membrane of the effector 
organs and mediate constriction of smooth muscle. Stimulation of alpha1 receptros leads to 
vasoconstriction (esp. in skin and abdominal vicera) and leads to an increase in total peripheral 
resistance and blood pressure ---> decreased Heart Rate.  

b. Constriction of smooth muscle leads to an increase in venous tone (less compliance).  
c. You get increase in Diastolic Arterial Pressure (refer to answer A).  
d. Refer to Answer A.  
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91. During a state of hemorrhage-0.5 liters lost per hour: 

a. heart rate will increase  
b. pulse pressure will decrease  
c. central blood volume will increase due to the fall in cardiac output  
d. total peripheral resistance will increase  

Answer: ?  

Reason:  

Correct Answers: A, B, D 

a. True - in order to maintain cardiac output (which is equal to SVxHR) during hemorrhage, heart rate will 
increase. Stroke volume decreases in response to decreased total blood volume and decreased venous 
return.  

b. True - since venous return is reduced, there will be a decrease in systolic pressure and a decrease in 
pulse pressure. There will also be a decrease in diastolic pressure, but not as much as the decrease in 
systolic pressure.  

c. False - central blood volume decreases when there is a decrease (loss) in total blood volume. Cardiac 
output does fall initially, but compensatory mechanisms occur to try to keep cardiac output constant.  

d. True - TPR does increase greatly in response to a loss in blood volume. This has the effect of elevating 
arterial pressure and keeping perfusion pressure elevated.  

For more information about the effects of hemorrhage, take a look at Guyton's Textbook of Medical 
Physiology. Chapter 24 (in the 8th edition...there is a newer 9th edition): Circulatory Shock and 
Physiology of Its Treatment.  
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92. The mean circulatory filling pressure: 

a. will increase when the angiotensin II system is activated  
b. will increase in response to total body heat stress  
c. decrease in response to dehydration  
d. is unaffected by changes in the total peripheral resistance  

Answer: ?  

Reason:  

Correct answers: A, C, D (maybe)  
a. True - the renin-angiotensin system becomes activated to increase the blood volume. When blood 

volume is increased, there is an increase in the mean circulatory filling pressure.  
b. False - the mean circulatory filling pressure falls in response to total body heat stress. There is a large 

vasodilation in the cutaneous circulation. There is a decrease in TPR and blood collects in the skin...the 
collection of blood in the skin results in a decrease in the mean circulatory filling pressure.  

c. True - dehydration causes a decrease in blood volume, which has the effect of decreasing the mean 
circulatory filling pressure.  

d. Keyed answer is True, but I think this one is false. TPR should have an effect on the mean circulatory 
filling pressure, but venous tone has a much greater effect. In class, we drew vascular function curves 
(comparing CO for different venous filling pressures), where the slope of the curve indicated the TPR and 
the x-axis intercept indicated the mean circulatory filling pressure. If we change the slope of the curve 
(TPR), we would change the intercept (mean circ. filling press.) unless we made other changes in the 
vascular system at the same time.  

Topic: Cardiovascular regulation 
Physiology 1997, Exam 1, Question 35 
Author: William Karlon 

93. Atrial natriuretic factor (peptide): 

a. is released from the kidneys in response to high blood pressure  
b. increases renal blood flow and water loss  
c. stimulates the release of antidiuretic horomone  
d. induces the production of aldosterone  

Answer: B  

Reason:  

Correct answer: B only  
a. False - the name seems to indicate where ANF is being produced - in the atria.  
b. True - ANF is released in response to atrial stretch, an indication that there is too much blood volume.  
c. False - in fact just the opposite occurs. We want to prevent the release of antidiruretic hormone (ADH) to 

increase fluid loss (diuresis).  
d. False - for the same reason as in C. We want to decrease blood volume, not increase it. Recall that 

increase in AngII causes an increase in aldosterone release from the adrenal cortex. Aldosterone then 
causes increased Na reabsorption in the kidney and increased H20 reabsorption.  

Topic: Cardiovascular regulation 
Physiology 1997, Exam 1, Question 36 
Author: William Karlon 

94. The left ventricular coronary circulation is characterized by: 



a. having no alpha adrenergic receptors  
b. having a large vasodilator reserve capacity  
c. having little capacity to autoregulate its blood flow  
d. deriving the bulk of its blood flow during systole  

Answer: B  

Reason:  

Correct answer is B. 

a. False - in fact, the coronaries are known to have a high concentration of alpha-adrenergic receptors. But 
remember that just as in skeletal muscle, the local metabolic demands of the tissue can override this 
sympathetic input.  

b. True - we saw in lecture that the coronary circulation is described as being 'flow limited', indicating that 
most of the oxygen delivered to the heart is removed. If we did not have a large vasodilatory reserve, 
the heart would not be able to increase its coronary flow and we wouldn't be able to supply the heart in 
times of increased metabolic demand (like exercise).  

c. False - metabolic demands can override autonomic input...sounds like autoregulation. Look in the core 
notes, pages 48, (under C.1. Coronary Perfusion Pressure): "the coronary blood flow changes little when 
perfusion pressure is varied between 60 and 180 mmHg". This really is the definition of autoregulation - 
no change in flow when there are changes in perfusion pressure.  

d. False - the bulk of the coronary flow occurs during DIASTOLE. During systole, the aortic valve is open 
and the flaps tend to block the coronary artery openings in the aorta. Additionally, ventricular 
contraction tends to compress the coronary arteries, increasing resistance to flow (an effect of increased 
wall stress or tension during contraction).  

Topic: Cardiovascular regulation 
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95. When an individual performs heavy resistance exercise: 

a. arterial pressure transiently rises during each contraction  
b. cardiac output doubles  
c. there is a reflex fall in heart rate  
d. the valsava maneuver is used to facilitate venous return  

Answer: A  

Reason:  

Heavy resistance exercise creates a transient hypersensitive state due to a turning on of sympathetic 
drive and creates episodic increases in blood pressure.Therefore A is a correct choice. B is wrong 
because though there can be a small increase in cardiac output during heavy resistance exercise it does 
not double. C is wrong because if there is a small increase in cardiac output heart will increase slightly 
rather than fall. D is wrong because the valsalva maneuver {holding breath during muscular effort} 
actually decreases venous return  

Topic: Cardiovascular regulation 
Physiology 1997, Exam 1, Question 38 
Author: Shilpa Keny 

96. Fainting that occurs in response to emotional stress is thought be due to: 

a. a reflex dilation ins skeletal muscle by sympathetic cholinergic neurons  
b. a reflex fall in heart rate due to activation of vagal center  
c. the release of atrial natriurotic peptide to augment renal blood flow  
d. marked vasoconstriction in the cerebral circulation  

Answer: A  



Reason:  

In lecture Dr. Baldwin said that the primary pathway in the fainting response due to emotions was the 
transient sympathetic cholinergic response causing vasodilation in skeletal muscle. Therefore A is 
correct. He also talked about vasovagosyncathy which is a vagal response causing a decrease in heart 
rate which is also implicated in the fainting response but he was unclear as to whether it was specific to 
emotional stress. Choice B was marked correct, however, on my big sib's exam. C is wrong because 
atrial naturetic factor is an antagonist to the actions of the angiotensin system and though it does 
augment renal blood flow I found no connection between it and the fainting response. D is wrong 
because though mild vasoconstriction of the cerebral circulation would cause fainting, MARKED 
vasoconstriction implies a more serious fate. In addition, I could not find any correlation of this with 
emotional stress. The correct answers were thus A and B.  

Topic: Cardiovascular regulation 
Physiology 1997, Exam 1, Question 39 
Author: Shilpa Keny 

97. While submerged in a hot bath for at least 20 minutes: 

a. stroke volume decreases  
b. pulse pressure increases  
c. central blood volume decreases  
d. heart rate decreases  

Answer: A  

Reason:  

The correct answers are A and C. When submerged in this type of heat for such a length of time the 
body senses a need to release heat and decreases resistance in the periphery. This causes an increase in 
flow in cutaneous vessels resulting in a decrease in central blood volume and stroke volume. Heart rate 
would thus increase rather than decrease to compensate for the decreased amount of blood to work with 
and the increased demand for blood in the periphery. D is therefore wrong.  

Topic: Cardiovascular regulation 
Physiology 1997, Exam 1, Question 40 
Author: Shilpa Keny 

98. Which of the following conditions will augment the release of antidiuretic hormone: 

a. a lying-down posture for prolonged periods of time  
b. being exposed to microgravity environment on the space shuttle  
c. being subjected to prolonged heat stress  
d. elevation of circulating angiotensin II levels  

Answer: C  

Reason:  

Two causes of increased release of antidiurectic hormone are decreased plasma volume and increased 
levels of angiotensin II. Being subjected to prolonged heat stress would cause a loss of water and thus 
decrease plasma volume. C and D are therefore the correct answers. A is wrong because lying down 
causes an increase in central blood volume and stroke volume causing decreased vasomotor activity and 
would inhibit ADH release. Being under microgravity conditions would once again increase central blood 
volume and similarly to lying down would cause a decrease in ADH release. B is therefore wrong.  

Topic: Cardiovascular regulation 
Physiology 1997, Exam 1, Question 41 
Author: David Kim 



99. 41. Short answers/calculations: Given the following: 
Oxygen consumption rate is 2000 ml 02 per min 
Arterial 02 content is 20 ml per 100 ml of blood 
Mixed venous content is 10 ml per 100 ml of blood 
The heart rate is 200 beats per minute 

a. Calculate the stroke volume  
b. Is this a world class endurance athlete? (yes/no)  

Answer: ?  

Reason:  

a.  
Fick's equation for cardiac output=(ML of Oxygen consumed/minute)/(arterial-venous oxygen 
concentration). However, we want stroke volume so manipulate equations,"Cardiac Output= Stroke 
volumeX Heart rate" to get "stroke volume=cardiac output/ H.R.", thus combine with Fick's eqauatio to 
get, " Stroke Vol. = (oxygen consumption rate/ (arterial-venous oxygen content))(1/Heart rate)" 

Stroke volume= (2000 mL oxygen/min)/((20mL/100mL)-10mL/100mL))(1min/200beats)=100mL  

b.  
A world class athlete has a stroke volume of 160 mL, thus the answer is "no", because this person has a 
stroke volume of 100mL  

Topic: Cardiovascular regulation 
Physiology 1997, Exam 1, Question 42 
Author: David Kim 

100. Given a cardiac output of 10 liters per minute and a mean arterial pressure of 100 mm Hg: 

a. Calculate the total peripheral resistance.  
b. Based on the above information can you calculate the splanchnic resistance? (yes/no) If yes, do so.  

Answer: ?  

Reason:  

a.  
rearrange equation:Flow=Pressure/Resistance resistance=Pressure/Flow 

Resistance= 100 mm Hg/ (10L/min) Resistance= 10 mm Hg x min/liters b. No you cannot calculate the 
splanchnic resistance because you need to know the cardiac output to the splanchnic bed, in particular. 
Knowing the cadiac output to the splanchnic bed (or flow to the splanchnic bed) would then allow you to 
utilize the equation "Splanchnic resistance=( Pressure1-Pressure2)/(flow which is cardiac output to 
splanchnic)."  

Topic: Cardiovascular regulation 
Physiology 1997, Exam 1, Question 43 
Author: David Kim 

101. List two important functions of the lymphatic system. 

a.  
b.  

Answer: ?  

Reason:  



a. Bilge pump-return fluid and macromolecules back into circulation  
b. Only channel for removing protein from interstitial spaces.  

Note: Although Baldwin's handout list these as the 2 primary functions, I also think the immune function 
of the lymphatic system is important.  

Topic: Cardiovascular regulation 
Physiology 1997, Exam 1, Question 44 
Author: David Kim 

102. Provide 3 strategies to treat an individual with high blood pressure. 

a.  
b.  
c.  

Answer: ?  

Reason:  

a. alpha blockers decrease vascular resistance and venous filling pressure.  
b. beta blockers work by decreasing heart rate, decreasing renin release, and decreasing contractility.  
c. Angiotensin converting enzyme Inhibitors- Angiotensin 2 is a hypertensive agent (blood pressure 

increases because of increased water retention in vessels), thereby by inhibiting production of 
angiotensin 2 , you can lower blood pressure.  
Another one just for fun: Diuretics- these decrease blood volume.  

Topic: Cardiovascular regulation 
Physiology 1997, Exam 1, Question 45 
Author: Lisa Young 

103. Why is exercise conditioning beneficial to an individual following a heart attack due to ischemic heart disease? 

Answer: ?  

Reason:  

With ischemic heart disease, the supply/demand balance for energy,and oxygen, is reduced. Not enough 
oxygen is delivered to the myocardial cells due to inadequate coronary flow. A treatment objective is to 
reduce the pressure work load or demand for oxygen by cardiac mucscle. The pressure work per minute 
can be reduced by reducing heart rate. The fewer beats per minute, the less oxygen that is consumed. 
This lowers the energy cost of maintaining cardiac output since more energy is consumed in developing 
the pressure required to eject blood from the left ventricle than is consumed during the process of 
ejection. Aerobic exercise causes the heart rate to be lower during rest and submaximal exercise. The 
same cardiac output is achieved with fewer beats per minute. The pressure work of the heart muscle is 
reduced.  

Topic: Cardiovascular regulation 
Physiology 1997, Exam 1, Question 46 
Author: Lisa Young 

104. List 3 mechanisms to enhance venous return. 

a. respiratory pump  
b. muscular pump  
c. venomotor tone  

Answer: ?  



Reason:  

a. The respiratory pump creates negative pressure in the thoracic cavity relative to the abdominal cavity on 
inspiration, facilitating movement of blood from the abdominal to the thoracic region.  

b. Skeletal muscle activity raises the local tissue pressure by about 85mmHg and propels blood toward the 
heart.  

c. Sympathetic stimulation causes contraction of venous smooth muscle to increase venous tone. This 
decreases compliance of the vessels and increases pressure for a given volume of blood, enhancing refill 
of the heart.  

Topic: Cardiovascular regulation 
Physiology 1998, Exam 1, Question 1 
Author: Peter Kappel 

105. Relative to the control or reference condition, and using the 3 choices given below, provide the appropriate 
response to the following situations. 
 
1._____The change in mean circulatory filling pressure in response increased activity of the renin-angiotensin 
system. 
2._____The output of atrial natriuretic factor in changing from a standing to supine(lying down) position. 
3._____The change in resting heart rate after completing a 12 week aerobic exercise training regimen. 
4._____The size of the stroke volume while exercising at the same absolute intensity in a very hot versus a cool 
environment. 
5._____The metabolic rate of the heart while sitting in a hot rub of water versus the same sitting posture in a 
normal ambient temperature environment. 
6._____The cerebral blood flow rate during exercise as compared to the resting state. 
7._____The change in total peripheral conductance during hemorrhage relative to normal resting conditions. 
8._____The magnitude of the pulse pressure with mitral stenosis compared to the normal condition. 
9._____The change in the supply/demand energy balance status of the heart during moderate intensity exercise 
versus rest in an angina patient. 
10._____The change in vascular resistance in non contracting skeletal muscle while performing locomotion 
versus the resting state. 
11._____When the valsalva maneuver is performed, w 

a. Increase 
b. Decrease 
c. No Change  

Answer: True  

Reason:  

[The keyed answers are: 1-A; 2-A; 3-B; 4-B; 5-A; 6-C; 7-B; 8-B; 9-B; 10-A; 11-B.]1-A From what I 
understand, the release of Renin (beta 2 receptors-kidney) leads to a release of angiotensin which 
causes vasoconstriction of the blood vessels. On the arterial side of things, resistance increases and 
although the same thing occurs on the venous side of things, we say the capacitance decreases (C=1/R). 
The decrease in venous capacitance, in a sense, squeezes that blood back into the heart at a greater 
pressure than previously felt before. 

2-A  

3-B A trained athlete's heart will hypertrophy and, therefore, be about to produce a stronger contraction. 
This increases the stroke volume (assuming a constant BP) and now there are less beats/min necessary 
to maintain basal CO.  

4-B From the hot tub experiment, the heat causes such a massive pooling of blood to the cutaneous 
arteries that both the right atrial and arterial mean pressures drop. Key here is that the venous return 
takes a nosedive (hence the CBV decreases) and results in a decreased SV (realize also that the HR is 
increased and, therefore, less refill time despite the increase in contractility which will compensate 
somewhat). Exercising would only exacerbate this process. However, in a nice cool environment, the 
pulling of the blood to the cutaneous arteries will not be as dramatic and, therefore, I would expect the 
SV to decrease in the hot, relative to cool, environment.  

5-A If you consider the above scenario, the shunting of blood to the skin is due, in part, to the strong 
sympathetic output of the vasomotor ctr that results in an increase in resistance to the other capillary 
beds. This same sympathetic influence is unleashed onto the heart (upon the SA node of course) and, in 



turn, increases the HR as well as contractility, etc. During such a situation, the CO actually skyrockets 
and I probably should have mentioned this when answering the question above.  

6-C. Remember this, BF to the brain stays, over all, constant regardless of the situation…sleeping, 
swimming, dancing or eating…it's always around 75Oml/min. From what I can recall, it is pretty 
insensitive to sympathetic input, however, I would not be so quick to say the sympathetic input doesn't 
play an important role in cerebral blood flow. It comes in handy when the BP is chronically elevated or 
low. See lecture 5 for more insight.  

7-B As the body tries to maintain BP (assuming the hemorrhage was significant to cause a drop in total 
blood volume and, hence, a drop in blood pressure) there will be an increase in vasomotor activity 
throughout the systemic circulation. Increase the resistance via vasoconstriction and conductance 
decreases proportionally.  

8-B With a mitral stenosis, I am assuming that there is a lower systolic pressure do to a decrease EDV in 
the left ventricle (degree of this depending on the severity of the MS). If anything, there would be a 
decrease in the force of contraction given the infamous FSM.  

9-B Generally speaking (and I do mean generally) this energy supply/demand is roughly equal to 1.5 
during resting state and approaches 1 during exercise. The major decrease is basically due to the 
decrease in filling time with increase HR. In addition, with an increased HR, as well as an increase in 
contractility due to the sympathetic input you'd expect while exercising, the overall demand on the heart 
increases). Even though our partner has angina (which is cause by insufficient O2 supply) he is chilling 
on the couch with his feet up and trying to take it easy as possible…hence, there is not much demand 
and he has a full supply.  

10-A While performing locomotion you are, in a sense, "active" and therefore there is an overall higher 
metabolic demand which the heart must match via CO. Hence, sympathetic output from the vasomotor 
ctr, non-discriminatorily, induces vasoconstriction throughout the system. Those muscles that are active 
can "override" this sympathetic influence via metabolic by-products (such as adensosine) where as the 
non-contracting muscle taste the drop in BF (they aren't active and therefore aren't producing any 
metabolites to override the symp. input). Therefore, the muscles of a person at rest would not have the 
sympathetic input and, therefore, would have a lesser degree of resistance on its irrigating vessels.  

11-B You can actually faint because of the Val's salsa maneuver. I have before. The reason you faint is 
because o  

Topic: Cardiovascular regulation 
Physiology 1998, Exam 1, Question 2 
Author: Peter Kappel 

106. From the selection provided below match the most appropriate variable to the defined situation. A given 
selection can be used more than once. There is a single best answer for each statement. 
 
1._____These receptors are located in the arterioles of skeletal muscle but not in systemic veins. 
2._____When these receptors are stimulated antidiuretic hormone release is decreased. 
3._____Activation of these receptors in the kidney will lead to sodium and water retention. 
4._____Simulation of these receptors will directly increase heart rate and contractility. 
5._____When these receptors are activated blood flow to the splanchnic region will be reflexly increased. 
6._____Drugs that exclusively bind to and activate these receptors will decrease the supply/demand energy 
balance of the heart 
7._____the action of this substance will antagonize the effects 

a. alpha adrenergic receptors  
b. beta 1 receptors  
c. beta 2 receptors  
d. osmoreceptors  
e. angiotensin II receptors  
f. aldosterone  
g. atrial natriutic factor  
h. antidiuretic hormone  
i. right atrial stretch receptors  
j. carotid chemoreceptors  
k. arterial baroreceptors  
l. dopamine receptor  

m. Combined beta 1 and beta 2 receptors  



Answer: True  

Reason:  

[The keyed answers are: 1-C; 2-I; 3-C; 4-B; 5-K; 6-M; 7-G.  

Topic: Cardiovascular regulation 
Physiology 1998, Exam 1, Question 3 
Author: Peter Kappel 

107. During submaximal aerobic (low force high frequency) exercise performed in a very hot environment versus that 
performed in a cool environme 

a. Heart rate and stroke volume are  
markedly higher  

b. Splanchnic vascular resistance is  
greater  

c. Central blood volume is reduced  
d. Mean circulatory filling pressure is  

lo  

Answer: True  

Reason:  

In short, when your body is in heat stress, it tries to dissipate this heat by pooling blood to the 
cutaneous vessels. In order to do so, sympathetic input increases, restricting blood flow to the other 
capillary beds (B is true). This sympathetic input also increases the HR and contractility of the heart. 
With an excessive pooling of blood to the cutaneous vessels, there will be a drop in both the atrial and 
venous filling pressure which will result in a decreased CBV (A is false…SV decreases/C is true/D is true). 
[The keyed answers are  

Topic: Cardiovascular regulation 
Physiology 1998, Exam 1, Question 5 
Author: Tandis Kazeminy 

108. When efferent output of the sympathetic nervous system is increased: 

a. cardiac contractility state decreases  
b. vasoconstriction of the splanchnic bed decrease  
c. venous capacitance is increased  
d. the reninin angiotensin system is inhibited  
e. none of the above  

Answer: E  

Reason:  

An increse in sympathetic output causes: -an increase in contractility -an increase in vaso-constriction of 
the splanchnic bed -a decrease in venous capacitance -an activation of the renin-angiotensin system  

Topic: Cardiovascular regulation 
Physiology 1998, Exam 1, Question 6 
Author: Tandis Kazeminy 

109. When an individual is in a severe dehydrated state: 

a. circulating antidiuretic hormone levels are increased  



b. circulating levels of aldosterone are increased  
c. circulating levels of atrial natiuretic factor are increased  
d. circulating levels of catecholamines are increased  

Reason:  

B and D. B is correct because aldosterone increases fluid retention by holding in more Na, and therefore 
water, in the body. D is correct. The increased sympathetic response activates the renin/angiotensin 
system which stimulates the release of aldosterone so that the body can start retaining water.  

Topic: Cardiovascular regulation 
Physiology 1998, Exam 1, Question 7 

110. Which of the following should be effective in treating high blood pressure: 

a. angiotensin II converting enzyme blockers  
b. arteriole muscle calcium channel blockers  
c. drugs that stimulate the production and release of anti diuretic hormone  
d. beta 1 but not beta 2 receptor blocking agents  

Answer: A  

Reason:  

[The keyed answers are A and B.]  

Topic: Cardiovascular regulation 
Physiology 1998, Exam 1, Question 8 

111. If there is a rapid fall in total peripheral resistance: 

a. perfusion pressure will decrease unless there is an increase in cardiac output  
b. the baroreceptors must have become inactivated  
c. all vascular resistance vessels must have vasodilated  
d. heart rate must be decreasing  

Answer: A  

Topic: Cardiovascular regulation 
Physiology 1998, Exam 1, Question 14 
Author: Faye Lee 

112. Short Answer (2 points)  
 
List at least 2 factors likely accounting for the marked transient rise in mean arterial pressure that occurs when 
an individual is performing repeated static (isometric) contractions involving a large muscle mass. 

Answer: ?  

Reason:  

1. Increase in blood pressure while flexing the muscle (proportional to the muscle mass involved)  
2. Small increase in cardiac output  
3. Small increase in metabolic rate  
4. Increase in transmural pressure of muscle vasculature  

These things, I think, lead to an transient increase in arterial pressure (and subsequent stimulation of 
the VMC to compensate).  



Topic: Cardiovascular regulation 
Physiology 1999, Exam 2, Question 19 

113. From the list of terms provided, match the most appropriate factor to the situation Provided. (1 point each , 8 
total). 
 
1._____ the release of this factor is directly inhibited by activation of the right atrial stretch receptors 
2._____ this factor is directly involved with sodium and water reabsorption in the kidney 
3._____ this factor is released by the right atrium in response to increased filling pressure. 
4._____ this factor is used to increased cardiac performance without markedly changing blood pressure. 
5._____ beta-2 blockers will inhibit the release of this factor 
6._____ this substance is the primary factor released by the adrenal medulla 
7._____ this substance is the primary factor to increase venous smooth muscle contraction 
8._____ Blocking the action of this factor is essential in the treatment of uncompensated congestive heart 
disease. 

a. atrial natiuretic peptide  
b. dopamine  
c. antidiuretic hormone  
d. epinephrine  
e. aldosterone  
f. isoproterenol  
g. angiotensin II  
h. norepinephrine  
i. renin  
j. acetylcholine  
k. nitric oxide  

Topic: Cardiovascular regulation 
Physiology 1999, Exam 2, Question 20 

114. True-false: If the statement is false, correct it so that it becomes a true statement. (1 point each, 10 total) 
 
1. During total body heat stress cardiac output can increase two-fold by an increase in heart rate and stroke 
volume. 
 
2. The mean circulatory filling pressure represents the basal pressure in the circulatory system exerted by the 
distending pressure of the blood in the absence of pump function. 
 
3. Increasing the total peripheral conductance will decrease the venous filling pressure for a given physiological 
state. 
 
4. The supply to demand balance of the heart improved by any situation that decreases the diastolic pressure 
and the diastolic time interval. 
 
5. During exercise such running the venous return is enhanced significantly by performing the Valsalva 
maneuver. 
 
6. During hemorrhage, splanchnic blood volume is decreased by sympathetic activity to enhance the central 
blood volume. 
 
7. The diving reflex is characterized by a marked fall in heart rate and an increase in the total peripheral 
conductance to facilitate blood flow to the brain and coronaries.  
 
8. Stimulation of the angiotensin II receptors in the brain increases thirst while simultaneously inhibiting the 
release of antidiuretic hormone. 
 
9. The perfusion pressure gradient across the capillaries in the lower extremities is increased when one shifts 
posture from a recumbent to a standing posture. 
 
10. Beta blocking drugs are prescribed for treating ischemic heart disease but not for treating hypertension. 

Topic: Cardiovascular regulation 



Physiology 1999, Exam 2, Question 21 

115. Short Answers: (2 points each, 12 total). 
 
Given the following: heart rate = 150 beats/min; stroke volume = 100 ml/beat; arterial oxygen content is 20 
ml/ 100 ml blood; mixed venous oxygen content is 10 ml/100ml blood. Calculate the oxygen consumption rate. 
Is this person at rest; performing submaximal exercise; performing maximal exercise? Circle one. 
 
List two treatment strategies to inhibit the production of angiotensin II. 
 
List 4 key circulatory system adjustments that must occur to enable one increase the cardiac output to 25 liters 
of blood per minute during strenuous exercise. 
 
Write an equation to describe the variables regulating perfusion pressure. 
 
Draw a cardiac output --venous return pressure model diagram to show a control physiological state. Relative to 
this response depict what happen to the system in response to a state of hemorrhage ( ~ 25%). 
 
List three factors could contribute to an astronauts inability to regulate blood pressure when rising from a 
recumbent to a standing position after returning from a spaceflight Mission. 
 

Topic: Cardiovascular regulation 
Physiology 1999, Exam 2, Question 22 

116. During submaximal exercise performed in a hot environment relative to that performed in a cool environment:
(circle all true statement) 

a. oxygen consumption is greater  
b. cardiac output is higher but heart rate is lower  
c. total peripheral resistance is lower  
d. central blood volume is lower  

Topic: Cardiovascular regulation 
Physiology 1999, Exam 2, Question 23 

117. An increased production of angiotensin II causes:(circle all true statement) 

a. a decrease in the release of antidiuretic hormone  
b. a decrease in the reabsorption sodium and water in the kidney  
c. an increase in the total peripheral resistance  
d. an inhibition in the release of atrial natiuretic peptide  

Topic: Cardiovascular regulation 
Physiology 1999, Exam 2, Question 24 

118. Which of the following conditions would increase the output of the vasomotor sympathetic system:(circle all true 
statements) 

a. decreased sensitivity of the baroreceptors  
b. increase contractile activity of skeletal muscle  
c. an increase in total body heat stress  
d. a fall in the oxygen content of the arterial blood  

Topic: Cardiovascular regulation 
Physiology 1999, Exam 2, Question 25 

119. During repetitive lifting of an heavy object, e.g. 10 times over a period of 40 seconds:(circle all true statements) 



a. arterial blood pressure decreases each time the object is lifted  
b. the vagal centers is activated to slow heart rate  
c. the valsalva maneuver is used to increase venous return  
d. the cardiac output is doubled  

Topic: Cardiovascular regulation 
Physiology 1999, Exam 2, Question 26 

120. Which of the following, would be effective in the treatment of high blood pressure:(circle all true statments) 

a. administering a drug to cause chemical sympathectomy  
b. administering a drug to block the production of nitric oxide  
c. using an angiotensin converting enzyme inhibitor in combination with an alpha 1 d. blocker  
d. reducing ones body weight and decreasing the intake of dietary sodium  

Topic: Cardiovascular regulation 
Physiology 1999, Exam 2, Question 27 

121. During exposure to a high level of total body heat for ~ 30 minutes:(circle all true statements) 

a. heart rate rises to near maximal  
b. vascular resistance increases in the splanchnic and renal but not in skeletal muscle  
c. mean circulatory filling pressure decreases  
d. the pulse pressure decreases  

Topic: EKG 
Physiology 1998, Exam 1, Question 28 
Author: Emily J. Lim 

122. (2 points) Place the following events of the cardiac cycle in numerical order, beginning with: 

_____ a) Upstroke of the action potential in the S-A node. 
_____ b) Action potential upstroke in the bundle of His. 
_____ c) v wave in the left atrium. 
_____ d) P wave of the EKG.  

Answer: ?  

Reason:  

assuming a normally functioning heart, it all starts with the action potential in the SA node. this is not 
seen in the ekg because the mass of the impulse is really small. 

the AP of the SA node leads to the action potential of the atrium. we can see this in the ekg by the p 
wave.  

we know that the upstroke of the action potential for the bundle of his had to occur b/w the p wave and 
the qrs complex because:  

- the SA node causes stimulation of the atrium (the p wave) as well as stimulation of the bundle of his.  

- this stimulation of the bundle of his then spreads to the ventricles causing contraction (the qrs 
complex).  

if you look at the wiggers diagram, the v wave of the left atrium occurs after the t wave, way after the 
qrs complex, and therefore after the upstroke of the bundle of his.  



[The keyed answers are 1,3,4,2.]  

Topic: EKG 
Physiology 1998, Exam 1, Question 29 
Author: Andrew Little 

123. (2 points) Place the following events of the cardiac cycle in numerical order, beginning with: 

_____ a) Upstroke of the action potential in the S-A node. 
_____ b) Opening of the aortic valve. 
_____ c) Minimum ventricular volume. 
_____ d) Closing of the tricuspid valve.  

Answer: ?  

Reason:  

[The keyed answers are 1,3,4,2.] This question is asking about the order of events in the ventricles. 1)
Upstroke of the action potential in the SA node is usually the first event in the cardiac cycle. 2) The next 
event is the closing of the tricuspid valves, which occurs at the beginning of isovolumic contraction in the 
RV when the pressure in the RV just exceeds the pressure in the RA. 3) Opening of the aortic valve 
occurs next when the pressure in the LV just exceeds the pressure in the aorta during ventricular 
systole. 4) Minimum ventricular volume is achieved at the instant the aortic valve closes just after the 
slow ejection phase of ventricular systole.  

Topic: EKG 
Physiology 1998, Exam 1, Question 30 
Author: Andrew Little 

124. (2 points) Place the following events of the cardiac cycle in numerical order, beginning with: 

_____ a) Upstroke of the action potential in the S-A node. 
_____ b) Closing of the aortic valve. 
_____ c) S4 heart sound. 
_____ d) c wave in right atrium.  

Answer: ?  

Reason:  

[The keyed answers are 1,4,2,3.]1) Upstroke of the action potential in the SA node is usually the first 
event in the cardiac cycle. 2) The next event is the S4 heart sound, which corresponds to atrial 
contraction. 3) Next up is the c wave in the RA. The c wave in the venous pulse corresponds to the 
isovolumic contraction on the ventricle and the subsequent bulging of the tricuspid valve. 4) The final 
event is the closing of the aortic valve. The aortic valve closes just after the slow ejection phase of 
ventricular systole. Closing of the aortic valve (and the pulmonary valve) is the S2 heart sound.  

Topic: EKG 
Physiology 1998, Exam 1, Question 31 
Author: Andrew Little 

125. (2 points) All of the following statements regarding Einthoven's limb lead II are correct except: 

a. lead II, is measured between the left leg and the right arm  
b. lead II gives an upward deflection when the left leg is positive with respect to the right arm  
c. lead II gives an upward deflection to represent the normal wave for atrial depolarization  
d. lead II gives an upward deflection to represent the normal wave for ventricular depolarization  
e. lead II measures the potential difference between the right arm and the left arm.  



Answer: E  

Reason:  

a. True, this is the definition of lead II (LL-RA)  
b. True, if you subtract a small value from a large one, you get a positive number.  
c. True, the P wave.  
d. True, the QRS complex.  
e. FALSE, see A.  

Topic: EKG 
Physiology 1998, Exam 1, Question 35 
Author: Weichuan Liu 

126. (2 points) At a heart rate of 72 beats per minute, and a stroke volume of 70 ml, the longest electrocardiogram 
interval would generally be: 

a. duration of the P wave  
b. duration of the QRS complex  
c. P-R interval  
d. Q-T interval  
e. Duration of the T wave  

Answer: D  

Reason:  

The answer is the Q-T interval, and this includes from the QRS complex all the way to the T wave. 
Taking this definition into account, it becomes obvious that E and B cnnot be the answers. Also, knowing 
that the T wave last .2 sec, which is equivalent to the P-R interval, this then rules out A And C, and 
therefore leaves D as the answer. Page 47 of the core notes help.  

Topic: EKG 
Physiology 1998, Exam 1, Question 38 
Author: Marc Logarta 

127. Define and explain the following. Be clear and concise. Third degree A-V block 

Answer: ?  

Reason:  

First, look for independently beating atria and ventricles. Then look at the shape of the QRS complex to 
learn where the block occurs. If the complete AV block occurs above the junction, then a junctional focus 
will escape overdrive suppression and lead the depolarization of the ventricles. This will let the atria and 
ventricles beat independently, but keep a normal QRS and a ventricular rate of 40-60 bpm(intrinsic 
junctional firing rate). If the block occurs below the AV junction a ventricular focus will pace the 
ventricles. This focus will also let the ventricles and atria beat independently, but the QRS complex is 
wide and PVC-like and the rate is at 20-40 bpm(intrinsic firing rate of a ventricular focus).  

Topic: EKG 
Physiology 1998, Exam 1, Question 41 
Author: Judith Fleming 

128. Define and explain the following. Be clear and concise. 
 
Circus rhythm 



Answer: ?  

Reason:  

This is a cellular mechanism underlying arrhythmia. A circus rhythm is when an impulse travels in a 
circle along the surface of the heart and arrives at the origin after the refractory period (possibly causing 
re-excitation). Per a helpful 2nd year, it can be caused by an ischemic region in the septum which causes 
unidirectional flow of the impulse instead of bidirectional, and may for example lead to PVCs.  

Topic: EKG 
Physiology 1998, Exam 1, Question 42 
Author: Judith Fleming 

129. Define and explain the following. Be clear and concise. 
 
Positive staircase (treppe) 

Answer: ?  

Reason:  

Positive (Bowditch) Staircase describes post-extra systolic potentiation for changes in heart rate. More 
clearly: every action potential brings Ca2+ into the cell, which is pumped into the SR (or exchanged out 
for Na via Na/Ca exchanger). As the heart rate increases, more APs occur closer together and there in an 
increase in the [Ca2+] in the SR, causing an increased tension effect (i.e. more tension in each 
subsequent contraction).  

Topic: EKG 
Physiology 1998, Exam 1, Question 43 
Author: Judith Fleming 

130. (2 points) Two abnormal phonocardiograms are shown below. For each one, indicate at least two abnormalities 
that could be represented.  
 
 

 
 

Answer: ?  

Reason:  

The first "diamond shaped systolic murmur" can be due to aortic stenosis or pulmonic stenosis. 

The second "holosystolic murmur" can be due to mitral regurgitation or tricuspid regurgitation.  

(Sorry - The latter of each set of answers I *think* is correct, so don't take them as gospel. I'm double 
checking for ya'll.)  

Topic: EKG 
Physiology 1998, Exam 1, Question 45 
Author: Candice Mcdaniel 

131. (2 points) Examine the electrocardiogram below: 
a) Place a vector on the hexaxial diagram indicating the QRS vector in the frontal plane 
b) What is your diagnosis? Be as specific as the evidence warrants. 
 
 



 
 

Answer: ?  

Reason:  

a. Lead I and II are both (+) so the arrow must be between the two, but closer to Lead I because it is more 
positive. This corresponds to Lead III which is slightly negative, and the arrow must be closer to 
negative end of the vector.  

b. This is a left-axis deviation with an inverted T wave. Possibly left ventricle hypertrophy.  

Topic: EKG 
Physiology 1998, Exam 1, Question 46 
Author: Candice Mcdaniel 

132. (1 point) what happened at the arrows in the electrocardiogram below 
 
 

 
 

Answer: ?  

Reason:  

These are Premature Ventricular Contractions (PVCs). Is this case they are coupled to normal heartbeats 
in quadrigeminy. This is a parasystole: a dual rhythm caused by two pacemakers, one of which is ectopic 
and usually ventricular in origin. If a PVC falls on a T wave, it occurs during a vulnerable period and 
dangerous arryhtmias may result.  

Topic: EKG 
Physiology 1998, Exam 1, Question 47 
Author: Grainne Mcevoy 

133. (2 points) What abnormality is represented in the electrocardiogram below? Be as specific as is warranted.  
 
 

 
 

Answer: ?  

Reason:  

This EKG shows ventricular fibrillation, recognizable from its chaotic pattern with no recognizable QRS 
wave.  

Topic: EKG 
Physiology 1998, Exam 1, Question 48 
Author: Grainne Mcevoy 

134. (2 points) Examine the electrocardiogram below. 
 
a) What heart rate would be felt in a peripheral artery? ____beats per minute. 
 



b) What abnormality is represented?  
 
 

 
 

Answer: ?  

Reason:  

The heart rate felt in a peripheral artery would correspond to the ventricular rate, so it would be about 
50 beats per minute (300/6 boxes). However, the EKG shows that atrial flutter is occuring at about 300 
beats per minute. (The regularity of it means that it's atrial flutter rather than atrial fibrillation). As I 
recall, Dr. Cahalan noted that this could secondarily be considered a type of A-V node conduction defect, 
since only some of the atrial contractions get through and set off ventricular contractions-- but the 
specific answer would be that this is atrial flutter.  

Topic: EKG 
Physiology 1999, Exam 2, Question 16 

135. (3 points) Examine the 12-lead electrocardiogram on the following page:  
 
a)Place a vector on the hexaxial diagram indicating the QRS vector in the frontal plane 
b) Is the patient in sinus rhythm? What is the heart rate? 
c) what is your diagnosis? Be as specific as the evidence warrants. 
 
 

 
 
 
 
 

 
 

Topic: EKG 
Physiology 1999, Exam 2, Question 17 

136. (2 points) Examine the lectrocardiogram below. 
 
a) What heart rate would be felt in a peripheral artery? ______ beats per minute. 
b) What is your diagnosis? 
 
 

 
 

Topic: EKG 
Physiology 1999, Exam 2, Question 18 

137. (4 points) What abnormality is represented in the electrocardiogram below? 
 
 

 
 
 
 
1) Can you name an ex-president and a Democratic presidential candidate with this abnormality? 



 
2) Aside from the changes in heart rate that can be "annoying,", what permanent disability may result and why? 
Be as specific as is warranted. 
 
3) Briefly describe the treatment options available for this disorder. 

Topic: Electrophysiology 
Physiology 1999, Exam 1, Question 20 

138. You are given the following information for a particular excitable cell (T=37o):

 

 
[Na]o = 115 mM 

[Na]i = 20 mM 

[Cl]o = 120 mM 

[Cl]i = 10 mM 

[K]o = 5 mM 

[K]i = 150 mM 

 
GCl/GK=2.0 

 
Show your work and round all answers to the nearest mV.  
 
Assume the cell is the resting steady state. What is the value of the resting membrane potential? 2pts 

Topic: Electrophysiology 
Physiology 1999, Exam 1, Question 21 

139. You are given the following information for a particular excitable cell (T=37o):

 

 
[Na]o = 115 mM 

[Na]i = 20 mM 

[Cl]o = 120 mM 

[Cl]i = 10 mM 

[K]o = 5 mM 

[K]i = 150 mM 

 
GCl/GK=2.0 

 
Show your work and round all answers to the nearest mV.  
 
What is the value of GNa/GK in the resting state? 2 pts 

Topic: Electrophysiology 
Physiology 1999, Exam 1, Question 22 

140. You are given the following information for a particular excitable cell (T=37o):

 

 
[Na]o = 115 mM 

[Na]i = 20 mM 

[Cl]o = 120 mM 

[Cl]i = 10 mM 

[K]o = 5 mM 

[K]i = 150 mM 

 
GCl/GK=2.0 



 
Show your work and round all answers to the nearest mV.  
 
At the peak of the action potential, GNa/GK = 30. What is the membrane potential at the peak? 2pts 

Topic: Electrophysiology 
Physiology 1999, Exam 1, Question 23 

141. You are given the following information for a particular excitable cell (T=37o):

 

 
[Na]o = 115 mM 

[Na]i = 20 mM 

[Cl]o = 120 mM 

[Cl]i = 10 mM 

[K]o = 5 mM 

[K]i = 150 mM 

 
GCl/GK=2.0 

 
Show your work and round all answers to the nearest mV.  
 
Suppose that [K]o is raised to 10 mM and the cell allowed to come back into a resting steady-state condition. 

What will the new value of resting membrane potential be assuming that GNa/GK is unchanged from question 

21? 2 pts 

Topic: Electrophysiology 
Physiology 1999, Exam 1, Question 24 

142. You are given the following information for a particular excitable cell (T=37o):

 

 
[Na]o = 115 mM 

[Na]i = 20 mM 

[Cl]o = 120 mM 

[Cl]i = 10 mM 

[K]o = 5 mM 

[K]i = 150 mM 

 
GCl/GK=2.0 

 
Show your work and round all answers to the nearest mV.  
 
In the new steady state achieved in question 23, the internal concentration of Cl- will 
INCREASE/DECREASE/BE UNCHANGED. (2pts) 

Topic: Electrophysiology 
Physiology 1999, Exam 1, Question 25 

143. An axon with a space constant of 1.6 mm will have a( LARGER/SMALLER ) conduction velocity than one with a 
space constant of 2.0 mm 

Topic: Electrophysiology 
Physiology 1999, Exam 1, Question 26 



144. The concentration of water must be higher outside a cell than inside under conditions of the Gibbs-Donnan 
equilibrium.  
 
T/F 

Topic: Electrophysiology 
Physiology 1999, Exam 1, Question 27 

145. ENa = +70 mV, EK = -100 mV, and ECl = -81 mV for a certain excitable cell. At a particular instant of time, Em 

= -95 mV for. There will be a net (INWARD/OUTWARD) flux of chloride ions at that instant. 

Topic: Electrophysiology 
Physiology 1999, Exam 1, Question 28 

146. A myelinated nerve with a diameter of 12 micron will have a conduction velocity of ________ m/sec. 

Topic: Electrophysiology 
Physiology 1999, Exam 1, Question 29 

147. Consider the recording of a cardiac action potential with an external electrode. Indicate the direction of 
deflection (+ or -) of the recording voltmeter for each of the following: 
 
Approaching wave of repolarization: __________ 
Approaching wave of depolarization: __________ 

Topic: Electrophysiology 
Physiology 1999, Exam 1, Question 30 

148. Place the following events in the correct order by placing numbers in the blanks provided. Assign a value of 1 to 
the earliest event and a value of 8 to the latest events. If two events occur at about the same time, assign them 
the same number. Think carefully about what you are doing? Each correct answer is worth 1 point, 13 pts total. 
Hint:This is the question that I absolutely guaranteed would be on the exam! 

a. ______ approaching action potential  
b. ______ local circuit currents  
c. ______ loss of K+  
d. ______ repolarization  
e. ______ Hodgkin Cycle  
f. ______ sodium inactivation  
g. ______ delayed increase in GK  

h. ______ increase in GNa  

i. ______ reactivation of GNa  

j. ______ Em moves away from Es toward ENa  

k. ______ decrease in GK  

l. ______ entry of Na+  
m. ______ resting membrane potential again  

Topic: Electrophysiology 
Physiology 1999, Exam 1, Question 31 

149. For each of the following, indicate which of the Hodgkin-Huxley "gate" (i.e. m, n, or h) is the best response. 
2pts 



a. _____ fastest  
b. _____ GK  

c. _____ rising phase of AP  
d. _____ inactivation  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 7 
Author: William Karlon 

150. (5 points) Sue is a 21-year-old college biology major. She tells her physician that she is sexually active but 
wants to avoid pregnancy by using the rhythm method. She is intelligent and highly motivated to follow 
instructions. She had an undergraduate physiology course and knows about the hormones that regulate the 
menstrual cycle. What information would you give her to help her achieve her goal? 

Answer: ?  

Reason:  

Sue is already aware of the changes in hormones during the menstrual cycle, so she knows that 
approximately 24-36 hours prior to ovulation, a rapid release or surge in LH from the pituitary triggers 
ovulation. There is also a rise in FSH at the same time. Therefore, if she could monitor her plasma levels 
of LH and FSH she could determine the end of the follicular phase of her cycle. LH causes production of 
progesterone and formation of the corpus luteum. Measurement of these plasma hormones is probably 
impractical, but LH is excreted into the urine. Dr. Haigler said in class that there is an over-the-counter 
product to measure urine LH. However, the increase in progesterone causes a rise in basal body 
temperature of 0.3 to 0.5 degrees C, which persists during the luteal phase then returns to normal after 
the onset of the subsequent menses. Sue could monitor her body temperature carefully and watch for 
this increase indicating ovulation. Sue will need to buy a special thermometer with an expanded scale 
when she gets the urine LH test at the drugstore in order to measure her temperature that carefully. It's 
probably a good idea to advise Sue that there are other forms of contraception that are more reliable! 
(Check out CN p. 7-8 for info on the menstrual cycle…yes the page numbering is weird in this section. I 
also used Best and Taylor chapter 59, p. 862)  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 8 
Author: William Karlon 

151. (2 points) Breast fed babies realize several physiological advantages and one lasts for he entire life. It 
is:_____________________________________________. 

Answer: ?  

Reason:  

Breast-feeding provides all necessary nutrients for an infant. Breast-fed babies have fewer respiratory 
infections and fewer gastrointestinal problems while nursing. The one benefit that lasts throughout life is 
REDUCED PROBLEMS WITH ALLERGIES (both food and airborne). (CN p. 13)  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 9 
Author: William Karlon 

152. (2 points) What are the similarities and differences between a giant (due to overproduction of growth hormone) 
and a patient with acromegaly? Please be brief. 

Answer: ?  

Reason:  



Giantism and acromegaly are both characterized by excess production of growth hormone (GH). In 
giantism, the excess occurs during adolescence, before the epiphysial plates of the long bones have 
fused. In acromegaly, the excess occurs in adulthood and results in bone thickening via periosteal 
growth. Coarse facial features, enlarged hands and feet and a prominent brow characterize acromegaly. 
(CN p. 27-29, includes some pictures!)  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 10 
Author: Matthew Donnelly 

153. (3 points) Cartilage from experimental animals can be incubated in vitro and its cell division can be determined 
as a measure of growth rate. The following two additions to the incubation did not stimulate cartilage growth: 
(1) serum from a hypophysectomized animal, and (2) pure growth hormone. The following addition did 
stimulate cartilage growth: serum from a hypophysectomized animal that was treated with growth hormone. 
Please give a one sentence explanation of these observations. 

Answer: ?  

Reason:  

OK amigos y amigas, for this one I said the following: 1) The serum of the hypophysectomized animal 
has no growth hormone in it, 2) the pure growth hormone that was added is not in a form that actively 
promotes growth because GH needs to be converted to IGF-1 in the liver to have its growth stimulatory 
effect, hence 3) allows the GH in the serum of the animal to be converted to IGF-1 so that when the cells 
are treated with that serum, they grow. Yippee!  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 11 
Author: Matthew Donnelly 

154. (2 points) Which of the following statements are true about the radioimmunoassay: 

a. There is more danger of cross reactivity between protein hormones than between steroid hormones.  
b. The physiological levels of some, but not all, hormones can be estimated by measuring their amounts in 

urine.  
c. Tumors sometimes make steroid hormones that are immuno-reactive but are not biologically active.  
d. Tumors sometimes make protein hormones that are immuno-reactive but are not biologically active.  

Answer: ?  

Reason:  

I know that A is true. This is straight from core notes pg 15 of Haigler. For B, C, and D, I have no idea, I 
couldn't find a straight answer in the core notes. Sorry about that, I will try to talk to the prof and email 
you the correct answers.  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 12 
Author: Matthew Donnelly 

155. (2 points) In utero, androgens stimulate the external genitalia to develop in a male specific manner. During this 
development testosterone serves as pro-hormone and is converted by the target tissue into ______________ 
by the enzyme ______________. 

Answer: ?  

Reason:  



dihydrotestosterone, 5-alpha-reductase. These answers are from lecture and core notes for June 2.  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 13 
Author: Matthew Donnelly 

156. 13. (4 points) Textbooks state that the growth spurt that occurs in males during puberty is self-limited because 
the androgens which stimulate growth also accelerate epiphysial plate closure. However three human males 
recently have been discovered who either cannot make estrogens or who lack the alpha form of the estrogen 
receptor. All three are over seven feet tall and are still growing because of delayed fusion of their epiphysial 
plates. The mechanism proposed by the authors to explain these observations had conceptual parallels to the 
mechanism of action of androgens on external genitalia (see the previous question). What was this mechanism? 

Answer: ?  

Reason:  

In lecture on June 1, Haigler spoke of how testosterone is also converted into estrogen. I am assuming 
this is the answer that is requested in #13. On page 5 on Haigler's lecture 16 core notes, there is a 
schematic of estrogen formation. P-450 aromatase converts testosterone to estradiol, the most naturally 
potent form of estrogen. I am assuming that somehow, testosterone may encourage epiphysial plate 
closure through an estrogen intermediate. Hence, inability to convert testosterone to estrogen in these 
tissues or the lack of a receptor for estrogen in these tissues would represent an inability of testosterone 
to cause epiphyseal plate closure. Whew! That took a big breath. I will check this answer with one of the 
prof's.  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 14 
Author: Adam Farber 

157. (2 points) The hormone __________ is produced by the pineal glad and is present in higher concentrations 
before puberty. 

Answer: ?  

Reason:  

Melatonin. 

In lecture on 5/20, Dr. Haigler stated that melatonin is produced by the pineal gland. It provides an 
internal clock, is involved in jet lag, can cause sleepiness when exogenous sources are ingested, and is 
present in high levels in pre-pubescents. During puberty, melatonin levels decrease.  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 15 
Author: Adam Farber 

158. (2 points) Women given the hormone oxytocin to induce labor are at risk of _______ because oxytocin at high 
concentration can bind to the receptor for _________ which has structural similarity with oxytocin. 

Answer: ?  

Reason:  

Water toxicity; ADH (anti-diuretic hormone) 

In lecture on 5/20, Dr. Haigler stated that exogenous oxytocin can be used to induce labor. In addition, 
there is some overlap in activity between oxytocin and ADH because each hormone can bind receptors 



for both hormones. This overlap is minimal at physiological levels yet can present clinical problems at 
pharmacological levels, as when oxytocin is used to induce labor. In this situation, oxytocin binds ADH 
receptors causing water reabsorption (i.e. the normal action of ADH) and potentially water toxicity.  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 28 
Author: Fady Kaldas 

159. (1 point) The rate-limiting step for aldosterone biosynthesis is catalyzed by ________. 

Answer: ?  

Reason:  

The rate limiting step in aldosterone biosynthesis is the first reaction in the pathway in which cholesterol 
is converted to pregnenolone by cytochrome p450SCC, also known as cholesterol side chain clevage 
enzyme. This step is also the major site of physiological regulation of aldosterone biosynthesis.  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 29 
Author: Fady Kaldas 

160. (5 points) Fill in the table below. For a patient completely missing the listed enzyme, what would you expect the 
levels of these selected adrenal steroids to be?  

 
 

Answer: ?  

Reason:  

This question is out of page 21 in the endocrinology CN.  
1. A complete enzyme deficiency in P450-17a will lead to a block in the conversion of pregnenolone to 17a-

OH-pregnenolone, and a block in the conversion of 17a-OH-pregnenolone to DHEA. We thus get an 
increase in the substrate pregneonlone leading to:  
Hi Aldosterone; LO Cortisol; LO DHEA; LO DOC. 

2. A comlpete deficiency in P450-21 will block the conversion of progesterone to deoxycorticosterone in the 
aldosterone pathway, and the conversion of 17a-OH-progesterone to Deoxycortisol in the cortisol 
pathway leaving us with more substrate to make DHEA leading to:  
LO Aldo; LO Cortisol; HI DHEA; LO DOC. 

3. IF we are missing 3b-HSD we get a block in the conversion of pregnenolone to progesterone on the aldo 
synthesis pathway, and a block in the conversion of 17a-OH-pregnenolone to 17a-OH-progesterone in 
the cortisol pathway leaving us with increased substrate to make DHEA and we get:  
LO Aldo; LO Cortisol; HI DHEA; LO DOC 

4. Lack of p450-11b will lead to a block in the conversion of DOC to cotisol, but we will still get conversion 
of deoxycortisone to corticosterone using p450-18 which could catalyze the reaction instead of p450-
11b. thus we get elevated levels of steroids other than cortisol with mineralcorticoid activity:  
HI Aldo; LO Cortisol; Normal DHEA; HI DOC levels. 

5. A deficiency in 17b-HSD will have no effect on the synthesis of Aldo, Cortisol, DHEA, or DOC leading to:  
Normal Aldo levels, Normal Cortisol levels, and Normal DHEA and DOC levels as well.  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 30 
Author: Fady Kaldas 



161. (4 points) You run a series of tests on an individual. The results of the tests suggest that the individual has 
normal responsiveness to thyroid hormone in all tissues EXCEPT the pituitary; the pituitary is RESISTANT to 
thyroid hormone. Does this person exhibit the symptoms of being hyperthyroid or hypothyroid, or does he 
appear normal? Why? 

Answer: ?  

Reason:  

If the pituitary is resistant to thyriod hormone then it will not be feedback inhibited by TH. Consequently 
it will continue to secrete thyroid stimulating hormone which will further stimulate the thyroid gland to 
secrete TH. The patient will probably exhibit symptoms of being hyperthyroid. Their thyroid hormone 
levels will be elevated and they could become hypertensive and may devlop a goiter due to 
overstimulation of the thyroid Gland.  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 33 
Author: Ayuna Karapogosyan 

162. Circle the letter corresponding to ALL true statements. 
(1 point) The reaction shown:  

 
 

a. converts a hormone precursor to an active hormone  
b. converts an active hormone to an inactive metabolite  
c. converts one inactive molecule into another  
d. is chemically impossible  

Answer: A  

Reason:  

5' deiodination of T4 produces T3. T4 primarily acts as a precursor for T3. T3 has a higher affinity for the 
thyroid hormone receptor than T4, therefore T3 is the more active form. (Once inside the cell by passive 
diffusion and bound to cytoplasmic binding protein, T4 is deiodinated to T3, which moves to the nucleus 
and binds the thyroid hormone receptor.)  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 34 
Author: Ayuna Karapogosyan 

163. Circle the letter corresponding to ALL true statements. 
(1 point) The reaction shown:  

 
 

a. converts a hormone precursor to an active hormone  
b. converts an active hormone to an inactive metabolite  
c. converts one inactive molecule into another  
d. is chemically impossible  

Answer: B  

Reason:  

Cortisol metabolism mostly occurs in the liver and the metabolic reactions convert the hormonal steroid 
to an inactive form. 11Beta-HSD converts cortisol to the inactive cortisone metabolite. The reaction is 
reversible using the enzyme 11-oxidoreductase.  



Topic: Endocrine 
Physiology 1997, Exam 3, Question 35 
Author: Cherlin Johnson 

164. Circle the letter corresponding to ALL true statements. 

a. Epinephrine and cortisol both stimulate liver glycogen breakdown  
b. Epinephrine and norepinephrine stimulate insulin release  
c. High levels of calcitonin result in hypocalcemia  
d. High levels of parathyroid hormone result in hypocalcemia  
e. High levels of thyroid hormone alter cardiac function  
f. Low levels of thyroid hormone alter cardiac function  
g. Low levels of aldosterone alter cardiac function  
h. Injection of 1alpha, 25-dihydroxy-Vitamin D raises parathyroid hormone levels  

Answer: E  

Reason:  

Question 35 ANWSER: E .a.) Epinephrine does stimulate liver glycogen breakdown but cortisol actually 
promotes glycogenesis .b.) Both epi and norepi DECREASE insulin release .c.) High levels of Calcitonin 
inhibit resorption of bone and osteoclast function as well as inhibiting reabsorption of Calcium and 
phosphate in the kidney. BUT, in class and the core notes pg 110 it explains that Calcitonin does not 
have a very strong physiological role sooo low or high levels don’t effect the calcium balance. .d.) High 
levels of PTH results in HYPERCALCEMIA .e.) YES…High levels of thyroid hormone do alter cardiac 
function from its basal level (i.e. increase cardiac output and respiration) .f.) Low levels of thyroid 
hormone don’t alter cardiac function from its basal level. .g.)1-alpha-dihydroxy-Vit D acts in a negative 
feedback manner and suppresses PTH secretion and therefor DECREASES PTH levels  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 36 
Author: Cherlin Johnson 

165. (8 points) A woman known to have Type I diabetes mellitus arrives in an Emergency Room unconscious. A pre-
med students wanders by, claims to know some endocrinology, and begins listing possible causes (below) of her 
unconscious state. For each one, note YES (i.e. it is possible) or NO (i.e. the condition should not result in 
unconsciousness, or the student is incorrect) and VERY BRIEFLY justify your answer. 

-She is severely hypoglycemic because of an overdose of glucagon 
-She is severely hypoglycemic because of an overdose of insulin. 
-She is severely hypoglycemic because her Beta-cells suddenly resumed insulin production 
-She is severely hyperglycemic because she did not take her insulin 
-She is severely hyperglycemic because the insulin she took was inactive  

How would you differentiate among points above for which you answered YES?  

Answer: ?  

Reason:  

Question 36 

-No, in theory an overdose of glucagon would tell the body that it need glucose and the liver would 
engage in gluconeogenesis and glycogen breakdown. She would therefor become hyperglycemic. -Yes, if 
the patient took to much insulin, her body would think she had a blood glucose level higher than she 
actually did. Sooo, more glucose would be taken up and stored by her cells and this would leave her in a 
hypoglycemic state. -I’m not sure but I would think that if her beta cells did kick in they would have the 
sensitivity to regulate there release appropriately and/or the countercurrent hormones would suppress 
the insulin secretion if it became to high. -Yes, if the patient did not take her insulin her cells would not 
be able to take glucose appropriately and she would become hyperglycemic -Yes, if the patient’s insulin 
was inactive it would have the same effect as not taking it at all (see above)  



You could sample her blood to test for high or low glucose to differentiate between the hyperglycemic 
and hypoglycemic states. With regards to the last two, I suppose you could also check for the synthetic 
insulin concentration and degradation products.  

Topic: Endocrine 
Physiology 1997, Exam 3, Question 37 
Author: Cherlin Johnson 

166. (2 points) One of your patients mentions that she has avoided eating any calcium for several weeks. If you 
measure her serum calcium levels, what would you expect to find? Why? 

Answer: ?  

Reason:  

Question 37 

If your patient avoided eating calcium for several weeks her calcium levels would be normal because the 
body has a large reservoir of calcium in the bones. However, she would also have lost bone density due 
to the resorption of her bones in attempt to maintain homeostasis. PTH would also be high in order to 
stimulate the resorption and her 1-alpha-dihydroxy Vit D would be high in an attempt to stimulate gut 
absorption of Calcium. In general the hormones are able to compensate very well for low serum calcium 
levels  

Topic: Endocrine 
Physiology 1998, Exam 3, Question 8 
Author: Mohammad Nazari 

167. (5 points) 
 
A.) A normal person is given each of the following agents. You measure the change in this person's respiratory 
rate, heart rate, and skelital blood flow in response to the agents and record them in the chart below. What are 
your results? Fill in the chart with either increased, decreased, or no change. 
 
  

 
 
B.) A patient who has just received a heart transplant receives the same set of agonists. Do any of the results 
change? Justify your answer. (Hint: Transplanting a heart cuts its nerve supply)  

Answer: ?  

Reason:  

a.  

Explanation of the table above:  

Epinephrine and 
Norepinephrine in a 
Physiologic Ratio

Epinephrine   
Only  
 

Norepinephrine 
Only

Respiratory 
Rate

* increased
* Increased also B2-
mediated 
bronchodilation?

* increased

Heart Rate *increased
*increased B1-
receptors in the heart

*decreased

Blood Flow to 
Skeletal Muscle

*increased *increased *decreased



The only things that might be a little counter-intuitive are the following:  

At physiologic [ ] of 4Epi : 1 NE, blood flow to skeletal muscle increases because: 1)alpha receptor 
mediated constriction of splanchnic blood flow will decrease blood flow thru the kidneys and skin 
circulation, 2) increased muscle metabolic demand causes increase flow to the muscle, and 3) b2-
receptor mediated action of Epi in the skeletal muscle causes vaso-dilation in skeletal muscle (and also 
liver); Overall there will be a net decrease in peripheral resistance, but the change in blood pressure will 
be minimal (mean BP will be the same, because systolic goes up while diastolic goes down).  

NE alone causes a general vasoconstriction mediated by alpha receptors. This causes an increased blood 
pressure which is sensed by the baro-receptors hence they will signal to reduce activity of the Vaso-
Motor Center; thereby decreasing sympathetic activity which means parasympathetic activity is 
increased resulting in the lowering of the heart rate. Also the atral stretch receptors directly active vagal 
center therefore increasing parasympathetic tone.  

b.  
Yeah, now here's a good idea. Let’s give some EPI, NE, or both to someone with a heart transplant and 
see what happens, just for fun. And while we’re at it, why not have our patient smoke some crack or 
something on top of it. 

Seriously though, I am no heart surgeon, but here is what I think: Response to physiologic [ ] of Epi:NE 
should stay the same. Due to lack of direct neural stimulation of the heart, the adrenal medulla will 
become the primary regulator of cardiac activity via direct stimulation from the vasomotor center. So for 
example, someone with a heart transplant will still have increased heart rate and flow to the skeletal 
muscle when he/she starts jogging. Active muscles will positively feed back to the VMC, causing 
increased sympathetic stimulation of the adrenal medulla and the release of physiological levels of 
Epi:NE.  

Due to the lack of feed back mechanism described in part a of this question, I think that with the 
administration of NE alone, HR does NOT decrease. And everything else should be same as the table 
above. On a side note: The heart is normally under basal parasympathetic tone. The intrinsic rate of the 
SA node is 100 beats/min so a denervated heart will tend to beat faster, so this person will probably 
need to be treated with digoxin (in addition to all the immunosuppressives he needs to avoid to rejection 
of the heart).  

Please let me know if you agree with my answer or not. I may be wrong on some of this, so I apologize. 
My mind is still operating on Histo-time!  

Topic: Endocrine 
Physiology 1998, Exam 3, Question 9 
Author: Mohammad Nazari 

168. (3 points) Mark each statement are true of false. 
 
1. _______Most cholesterol in the body is derived from external food sources. 
2. _______PTH increases phosphate reabsorption in the kidney. 
3. _______Cortisol secretion is maximal in the middle of the afternoon. 

Answer: ?  

Reason:  

1. False, only 10% of cholesterol is from diet. The rest is synthesized in Hepatocytes from acetate.  
2. False. PTH decreases phosphate resorption in the kidney. It increases the EXCRETION of phosphate. This 

makes sense because as you release Calcium phosphate from bone due to increased osteoclast activity, 
you’re going to have to get rid of the phosphate.  

3. False. Cortisol exhibits a diurnal variation with levels highest from midnight to 8 AM according to graph 
in CN page 27. Reason for this is not known. Clinical significance of this is that you must check levels of 
cortisol at the same time each day in order to be able to compare the values and follow the changes.  
Also, steroids should be administered during the day when indicated in order to keep levels high during 
the day.  

Topic: Endocrine 



Physiology 1998, Exam 3, Question 10 
Author: Mohammad Nazari 

169. (3 points) Match the following hormones with the type of receptor that they activate. Fill in the blanks with 
either A, B, C, or D. 
 
  

Receptor Type 
a. Steroid receptor superfamily  
b. G protein-linked  
c. Immunoglobulin receptor superfamily  
d. None of the above  

Answer: ?  

Reason:  

1. _______D____insulin (insulin is via a receptor tyrosine phosphorylation pathway)  
2. _____A__thyroid hormone  
3. _____A______1-a,25-(OH)2-vitamin D  
4. ______B_____epinephrine  
5. ______A_____aldosterone  

6. ______D_____ ACTH (ACTH binds a cell surface receptor coupled to adenlyly cyclase resulting in 
increased levels of cAMP. CN p. 28  

Topic: Endocrine 
Physiology 1998, Exam 3, Question 11 
Author: Joseph Nguyen 

170. (2 points) Explain how one hormone can have different effects on two cells. (Give 4 examples). 

Answer: ?  

Reason:  

Cellular responses to a hormone can vary depending on the following factors:  
1. Presence/absence of receptor for the hormone; ex, a cell without a receptor for a hormone can't respond 

to the hormone.  
2. Transcription factor competition; ex, a cell exposed to a high level of glucocorticoids may not be able to 

respond concurrently to other hormones.  
3. Competition for the HRE; ex, the thyroid hormone receptor acts as an estrogen receptor antagonist, 

preventing the effects of estrogen  
4. Heterodimer formation; ex, different dimer complexes of estrogen receptors have different effects on 

different genes.  
5. Multiple forms of the receptor; ex, by controlling the relative amounts of the different forms of the 

receptor, a cell can vary its response to a given level of thyroid hormone.  
6. Phosphorylation; ex, phosphorylation may activate or inactivate a receptor.  
7. Modification of the hormone; ex, normal mineralocorticoid target tissue specifically inactivates cortisol, 

which allows response to aldosterone.  

Hormones

1.___________ insulin

2.___________ thyroid hormone

3.___________
1-a,25-(OH)2-
vitamin D      

4.___________ epinephrine

5.___________ aldosterone

6.___________ ACTH



Topic: Endocrine 
Physiology 1998, Exam 3, Question 12 
Author: Joseph Nguyen 

171. (2 points) 
 
A.Why is Mark McGuire taking androstenedione? 
 

B. A recent clinical report suggests that taking androstenedione may cause breast enlargement. How might this 
occur?  

Answer: ?  

Reason:  

Androstenedione is converted in peripheral tissues into testosterone. Testosterone causes increased 
muscle mass (also increases libido). 

Androsteinedione can also be converted into estradiol. Estradiol causes breast development.  

Topic: Endocrine 
Physiology 1998, Exam 3, Question 13 
Author: Joseph Nguyen 

172. (5 points) Why is the estriol concentration a good measure of fetal well-being? 

Answer: ?  

Reason:  

Estriol concentration is a good indicator of fetal well being since its synthesis involves the fetal adrenal 
( for synthesis of DHEA(S)), fetal liver ( for conversion of DHEA(S) to 16alpha-hydroxy-DHEA(S)), and 
fetal circulation (for transport of steroids from their site of synthesis to the placenta(produces estriol)).  

Topic: Endocrine 
Physiology 1998, Exam 3, Question 14 
Author: Tu Nguyen 

173. a(2 points) Fill in the blanks with the enzyme that catalyzes the rate-limiting reaction in the synthesis of each of 
the following hormones. 
 
1.______________________aldosterone 
2.______________________angiotensin II 
3.______________________DHEA 
4.______________________epinephrine 

Answer: ?  

Reason:  

1. Aldosterone - enzyme = cytochrome P450scc (Albritton, Lecture #2)  

2. Angiotensin II - enzyme = renin (Albritton, Lecture #3)  

3. DHEA - enzyme = cytochrome P450scc (Albritton, Lecture #2)  

4. Epinephrine - enzyme = Tyrosine Hydroxylase (Albritton, Lecture #4)  



Topic: Endocrine 
Physiology 1998, Exam 3, Question 15 
Author: Tu Nguyen 

174. (4 points) A patient walks in to your office with the following lab results: 
 
1. serum ACTH concentration - extremely high 
2. serum cortisol concentration - extremely high 
3. CRH concentration (measured near its site of release) - extremely low 
 
A. What might be the cause of the patient's syndrome? Justify your logic (and the concentration of each of the 
hormones.) 
 
B. What syndrome does this patient have? 
 
C. What symptoms, physical features, or other abnormal lab values might this patient have? (Give 4 examples.) 

Answer: ?  

Reason:  

a. The cause of the patient's syndrome could be the result of an ACTH secreting tumor in the anterior 
pituitary. This would explain the high conc. of ACTH. Then, a high conc. of ACTH would be continuously 
stimulating the adrenal cortex to produce cortisol leading to the elevated cortisol concentration. Finally, 
high cortisol will exert negative feedback on the hypothalamus leading to low CRH concentrations. But 
since there is an ACTH secreting tumor in the anterior pituitary, it will produce ACTH even though CRH 
concentrations are low.  

b. This patient has Cushing's syndrome  

c. 1 - increase in plasma glucose  
2 - hypertension 

3 - moon face  

4 - poor wound healing, muscle atrophy  

more characteristics see Albritton, end of Lecture #3  

Topic: Endocrine 
Physiology 1998, Exam 3, Question 16 
Author: Tu Nguyen 

175. (2 points) Why is it difficult to rapidly alter the serum free T3 concentration? 

Answer: ?  

Reason:  

It is difficult to rapidly alter the serum free T3 concentration because most of T3 is bound to a carrier 
protein called Thyroxine binding globulin (TBG). It is the major high affinity carrier for T3, T4. Less than 
1% of thyroid hormone is unbound. The bound thyroid hormone acts a reservoir and is protected from 
inactivation. If you infuse exogenous T3, this can be taken up by TBG. Also, if free T3 levels drop, TBG 
can release some of its T3 to compensate. Thus it is difficult to alter the serum free T3 concentration.  

Topic: Endocrine 
Physiology 1998, Exam 3, Question 17 
Author: Vinh Nguyen 

176. (3 points) What is the major effect of an increase in the following hormone on the serum glucose concentration? 
Fill in the blanks with " increase, decrease, or no change" in serum glucose. 



 

1. Parathyroid hormone ____________ 
2. Insulin _______________________ 
3. Cortisol ______________________ 
4. Glucagon____________________ 
5. Aldosterone__________________ 
6. Epinephrine__________________  

1. No change.  
2. Decrease.  
3. Increase.  
4. Increase.  
5. No. change.  
6. Increase.  

Answer: M  

Reason:  

1. Parathyroid hormone increases serum calcium and decreases serum phosphate. It does not have any 
effects on glucose.  

2. Insulin increases glucose uptake into cells, promotes glycogen formation, decreases glycogenolysis, and 
decreases gluconeogenesis. All of these actions would decrease serum glucose.  

3. Cortisol mediates stress response. Cortisol increases protein catabolism in muscle and decreases protein 
synthesis to provide more amino acids to the liver for gluconeogenesis. It decreases glucose utilization 
and insulin sensitivity of adipose tissue. Cortisol also increases lipolysis, which provides more glycerol to 
the liver for gluconeogenesis. All of these actions would increase serum glucose.  

4. Glucagon increases glycogenolysis and gluconeogenesis. These actions would increase serumm glucose.  
5. Aldosterone increases renal sodium reabsorption. This would not change serum glucose levels.  
6. Epinephrine is released in response to fright, exercise, cold, and low levels of blood glucose. It's actions 

are to increase degradation of triacylclyerol and glycogen, as well as increase the output of the heart and 
blood pressure. These effects would increase serum glucose.  

Topic: Endocrine 
Physiology 1998, Exam 3, Question 18 
Author: Vinh Nguyen 

177. (2 points) A person without kidneys will not be able to synthesize which of the following hormones? (select all 
correct answers) 
 

a. 1 a, 25-(OH)2-vitamin D  
b. Epinephrine  
c. Calcitonin  
d. Angiotensin II  

Answer: ?  

Reason:  

a. RIGHT! 25-OH Vitamin D is converted to the active form, 1a, 25(OH)2-Vitamin D in the kidney, by the 
enzyme 1a-hydroxylase.  

b. WRONG. Epinephrine is secreted by the adrenal glands. This person does not have kidneys, but that 
does not necessarily mean that he is missing adrenal glands.  

c. WRONG. Calcitonin is produced by parafollicur cells in the thyroid.  

d. RIGHT...This is kind of tricky. Kidney produces renin. So because you don't have renin, angiotensinogen 
can not get converted to angiotensin I. Because you don't have angiotensin I, there is nothing for ACE 
(produced by lung) to convert to Angiotensin II.  



Topic: Endocrine 
Physiology 1998, Exam 3, Question 23 
Author: Charmi Patel 

178. ( 2 points) If the pituitary gland were removed and successfully implanted in the scrotal sac, the secretion of the 
following hormones would increase. (select all correct answers) 

a. ACTH  
b. FSH  
c. Prolactin  
d. Growth hormone  
e. LH  

Answer: ?  

Reason:  

If I am right, this is a trick question and the answer is none of the above. As a result of its scrotal 
location, the testis has an average temperature 2.2 degrees lower than the central body temperature. 
The reduced temperature and high testosterone concentration (aided by the countercurrent exchange 
system) are required for normal function of the Sertoli cells (see lecture 15, pgs 44-45, in the core 
notes). Anyways, the cells of pituitary function at the same temperature as the central body 
temperature. If you place them in a location with a lower temperature, they won't function as well. So 
none of the hormones would see an increase in secretion. 

If my logic is wrong, then here is the other possible answer. High testosterone levels decrease levels of 
FSH and LH. I don't recall testosterone levels affecting ACTH levels at all. From the discussion of 
prolactin on pg. 49 of lecture 15 in Haigler's core notes, it does not follow that high testosterone would 
cause higher levels of prolactin. Finally I am not sure if testosterone causes an increase in GH (I vaguely 
remember someone saying something about that but I could not find any reference to it anywhere), but 
I know they have similar anabolic effects--increase in the growth rate in somatic tissues like muscle and 
bone.  

I am sorry if this does not seem like a complete answer. If someone has some additional insight, please 
let me know.  

Topic: Endocrine 
Physiology 1998, Exam 3, Question 30 
Author: Krystal Pham 

179. (2 points) Which of the following are NOT true about the interpretation of information obtained by 
radioimmunoassay: (select all INCORRECT answers) 

a. specificity is more reliable with steroid than with protein hormones.  
b. When assaying for some hormones, care must be taken to prevent degradation of the hormone after the 

blood sample has been drawn.  
c. Hormones produced by tumors have constant rates of secretion.  
d. The basal level of hormones is usually the most informative  

Answer: D  

Reason:  

a. True – RIA’s do not tend to confuse one steroid hormone for another. However, more complex protein 
hormones sometimes present problems, so specificity is more reliable with steroid than with protein 
hormone (CN p.15)  

b. True- Pulsatile secretion of anterior pituitary hormones can cause a variation in the plasma hormone 
levels two to three-fold within a period of ~ 20min. Blood samples taken 10 min apart could contain a 
two-fold difference in hormone concentration. Hence, care must be taken to prevent degradation of the 
hormone after the blood sample has been drawn (CN p.15)  

c. True – According to Dr. Haigler’s 2nd lecture, hormones produced by tumors have constant rates of 
secretion.  

d. INCORRECT statement! Basal levels of hormones are not revealing! (CN p.15)  



Topic: Exercise 
Physiology 1997, Exam 3, Question 17 
Author: Adam Farber 

180. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 
submaximal steady state work rate (representing 75% VO2 max in the untrained state and 55% VO2 max in the 
trained state after a thirty minute exercise test). The comparisons being made are either at rest, immediately 
after 30 minutes of exercise have elapsed, or during recovery. Use the untrained state as the reference for 
comparison. Given the choices listed, provide the most appropriate response for the variables presented in 
terms of the response seen in the trained state. 

_____ stroke volume during rest before exercise  

a. increase or higher in trained  
b. decrease or lower in trained  
b. no change from non-trained  

Answer: A  

Reason:  

(See Baldwin CN p.15) 

Stroke volume is INCREASED at any given workload following training.  

Topic: Exercise 
Physiology 1997, Exam 3, Question 18 
Author: Adam Farber 

181. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 
submaximal steady state work rate (representing 75% VO2 max in the untrained state and 55% VO2 max in the 
trained state after a thirty minute exercise test). The comparisons being made are either at rest, immediately 
after 30 minutes of exercise have elapsed, or during recovery. Use the untrained state as the reference for 
comparison. Given the choices listed, provide the most appropriate response for the variables presented in 
terms of the response seen in the trained state. 

_____ circulating insulin levels during exercise  

a. increase or higher in trained  
b. decrease or lower in trained  
b. no change from non-trained  

Answer: A  

Reason:  

(See Baldwin CN p.13) 

During exercise there is a decrease in the level of insulin circulating in the blood as compared to resting 
values. In a trained individual there is a LESSER REDUCTION in insulin levels as compared to a non-
trained individual. Thus there is a relatively INCREASED level of insulin in the trained individual during 
exercise.  

Topic: Exercise 
Physiology 1997, Exam 3, Question 19 
Author: Matthew Stilson 

182. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 



submaximal steady state work rate (representing 75% VO2 max in the untrained state and 55% VO2 max in the 
trained state after a thirty minute exercise test). The comparisons being made are either at rest, immediately 
after 30 minutes of exercise have elapsed, or during recovery. Use the untrained state as the reference for 
comparison. Given the choices listed, provide the most appropriate response for the variables presented in 
terms of the response seen in the trained state. 

_____ respiratory exchange ratio during exercise  

a. increase or higher in trained  
b. decrease or lower in trained  
b. no change from non-trained  

Answer: ?  

Topic: Exercise 
Physiology 1997, Exam 3, Question 20 
Author: Matthew Stilson 

183. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 
submaximal steady state work rate (representing 75% VO2 max in the untrained state and 55% VO2 max in the 
trained state after a thirty minute exercise test). The comparisons being made are either at rest, immediately 
after 30 minutes of exercise have elapsed, or during recovery. Use the untrained state as the reference for 
comparison. Given the choices listed, provide the most appropriate response for the variables presented in 
terms of the response seen in the trained state. 

_____ muscle levels of phosphocreatine during exercise  

a. increase or higher in trained  
b. decrease or lower in trained  
b. no change from non-trained  

Answer: ?  

Topic: Exercise 
Physiology 1997, Exam 3, Question 21 
Author: Matthew Stilson 

184. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 
submaximal steady state work rate (representing 75% VO2 max in the untrained state and 55% VO2 max in the 
trained state after a thirty minute exercise test). The comparisons being made are either at rest, immediately 
after 30 minutes of exercise have elapsed, or during recovery. Use the untrained state as the reference for 
comparison. Given the choices listed, provide the most appropriate response for the variables presented in 
terms of the response seen in the trained state. 

_____ muscle glycogen levels at the end of exercise  

a. increase or higher in trained  
b. decrease or lower in trained  
b. no change from non-trained  

Answer: ?  

Topic: Exercise 
Physiology 1997, Exam 3, Question 22 
Author: Matthew Stilson 

185. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 
submaximal steady state work rate (representing 75% VO2 max in the untrained state and 55% VO2 max in the 



trained state after a thirty minute exercise test). The comparisons being made are either at rest, immediately 
after 30 minutes of exercise have elapsed, or during recovery. Use the untrained state as the reference for 
comparison. Given the choices listed, provide the most appropriate response for the variables presented in 
terms of the response seen in the trained state. 

_____ the magnitude of the oxygen deficit  

a. increase or higher in trained  
b. decrease or lower in trained  
b. no change from non-trained  

Answer: B  

Reason:  

We weren't given the answers to the questions so I gave it my best shot seeing as we didn't even have 
the lectures yet. Trained athletes have bigger muscles with more mitochondria because they have 
greater aerobic capacity than the rest of us. Oxygen deficit refers to the amount of O2 that is not 
consumed by the body after the onset of exercise and before the mitochondria kick in and start using the 
O2. My impression is that well trained athletes have more mitochondria so there is less of a lag phase 
between the onset of exercise and the start of O2 consumption by the mitochondria. see page 5 of 
Baldwin's core notes for more information.  

Topic: Exercise 
Physiology 1997, Exam 3, Question 23 
Author: Matthew Stilson 

186. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 
submaximal steady state work rate (representing 75% VO2 max in the untrained state and 55% VO2 max in the 
trained state after a thirty minute exercise test). The comparisons being made are either at rest, immediately 
after 30 minutes of exercise have elapsed, or during recovery. Use the untrained state as the reference for 
comparison. Given the choices listed, provide the most appropriate response for the variables presented in 
terms of the response seen in the trained state. 

_____ the pre-exercise levels of ATP in the muscles  

a. increase or higher in trained  
b. decrease or lower in trained  
b. no change from non-trained  

Answer: C  

Reason:  

This one is a little tricky, but I think I know why. Well trained athletes have more phosphocreatinine in 
their muscles not just more ATP. The phosphocreatinine is used to convert ADP to ATP in muscle once 
exercise commences. See page 5 of Baldwin's core notes.  

Topic: Exercise 
Physiology 1997, Exam 3, Question 24 
Author: Matthew Stilson 

187. _____ (TRUE/FALSE) Strength training in the elderly is critical in maintaining a higher level of strength relative 
to the size (mass) of the muscle 

Answer: ?  

Topic: Exercise 



Physiology 1997, Exam 3, Question 25 
Author: Matthew Stilson 

188. ____ (TRUE/FALSE) Untrained individuals rely more heavily on muscle glycogen stores than a trained individual 
for providing energy during submaximal exercise at a given intensity 

Answer: ?  

Topic: Exercise 
Physiology 1997, Exam 3, Question 26 
Author: Fady Kaldas 

189. _____(TRUE/FALSE) Chronic exercise increases one's maximal heart rate capacity 

Answer: False  

Reason:  

Chronic exercise increases one's cardiac output and decreases heart rate, such that the maximal heart 
rate capacity remains the same but the heart works less to pump out the same amount of blood.  

Topic: Exercise 
Physiology 1997, Exam 3, Question 27 
Author: Fady Kaldas 

190. _____ (TRUE/FALSE) If an individual consumes less calories than he/she burns through daily activities, he/she 
won't lose weight unless the calories are all from carbohydrate sources. 

Answer: False  

Reason:  

IF one consumes less calories than whats needed for daily activities, they will lose weight regardless of 
the source of their calorie intake.  

Topic: Exercise 
Physiology 1997, Exam 3, Question 31 
Author: Ayuna Karapogosyan 

191. (4 points) Indicate the plasma half-life and receptor type for each hormone. For receptor type: C = cell surface; 
I = intracellular; O = other. For half-life: S = short (0.5 to 20 minutes); M = medium (0.5 to 4 hours); L = long 
(0.5 to 7 days). 

Answer: ?  

Reason:  

Sorry guys, incomplete question.  

Topic: Exercise 
Physiology 1998, Exam 3, Question 31 
Author: Krystal Pham 

192. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 



submaximal steady state work rate (representing 75% V02 max in the untrained state and 55% V02 max in the 
trained state after a thirty minute exercise test). The comparisons being made are either at rest before exercise, 
immediately after 30 minutes of exercise have elapsed, or during recovery. Use the untrained state as the 
reference for comparison. Given the choices listed, provide the most appropriate response for the variables 
presented in terms of the response seen in the trained state. 
 
1._____ stroke volume during rest before exercise 
2._____ circulating catecholamine levels during exercise 
3._____ respiratory exchange ratio during exercise 
4._____ muscle levels of phosphocreatine immediately at the end of exercise 
5._____ muscle lactate levels at the end of exercise 
6._____ the magnitude of the oxygen deficit 
7._____ the pre-exercise levels of ATP in the muscles 

a. increase or higher in trained  
b. decrease or lower in trained  
c. no change from non-trained response  

Answer: ?  

Reason:  

All these answers are from p. 8 of Dr. Baldwin’s Lecture 3 handout.  
1. A – SV during rest before exercise increases or is higher in trained individuals Cardiac Output (Q) = HR x 

SV; HR is lowered in trained individuals compared to NT but Q stays the same, so you would see an 
increase in SV.  

2. B- Trained individuals have less activity of sympathetics, lower catecholamines  
3. B  
4. C – There’s no change in phosphocreatine levels , however, supplements can increase PC within the 

musculature by 10-12%. Training performance may be enhanced in activities such as sprinting but 
effects in most individuals are subtle.  

5. B – There’s more mitochondria to utilize pyruvate, so lactate levels are lower  
6. B - With higher mitochondrial density, the kinetics at getting into O2 steady state are faster and blood is 

brought to necessary muscles more rapidly.  
7. C  

Memorize the rest of the parameters on this page!!!  

Topic: Exercise 
Physiology 1998, Exam 3, Question 32 
Author: Molly Phelps 

193. True-False (1 point each) 
 
1._____ Strength training in the elderly is not recommended since it is impossible to increase either the mass or 
strength of the muscle. 
 
2._____ untrained individuals rely more heavily on muscle glycogen stores than the trained individual for 
providing energy during submaximal exercise at a given intensity. 
 
3._____ Chronic exercise increases one's maximal heart rate capacity. 
 
4._____ If an individual consumes more calories than one burns through daily activities, he/she won't gain 
weight unless the excess calories are all from fat sources 

Reason:  

1. ) FALSE An increase in muscle mass (fiber size) and muscular strength are both direct consequences of 
strength training regimens. Cardiac muscle mass also increases (though overall bodily endurance is 
unaffected).  

2. ) TRUE  

3. ) FALSE- Maximal heart rate capacity is always 220 minus one's age.  



4. ) FALSE- Don't we wish...if we consume more calories than we burn off, we *will* gain weight. Fat is 
more calories-dense than protein (9 cal/gram vs 4 cal/gram), but excess calories are excess calories.  

Topic: Gastrointestinal 
Physiology 1997, Exam 3, Question 1 
Author: Cindy Tom 

194. (6 points) Describe briefly the way neural (myenteric) and hormonal (CCK) factors interact in causing the 
delivery of bile from the gall bladder into the duodenum. 

Answer: ?  

Topic: Gastrointestinal 
Physiology 1997, Exam 3, Question 2 
Author: Cindy Tom 

195. (4 points) The main stimulus for acid secretion is the arrival of food in the stomach. Describe the steps in the 
hormonal pathway by which distention of the stomach wall stimulates the secretion of stomach acid. 

Answer: ?  

Topic: Gastrointestinal 
Physiology 1997, Exam 3, Question 3 
Author: Cindy Tom 

196. (4 points) Why does inadequate digestion of fat often cause diarrhea, painful contractions of the colon and 
flatulence? 

Answer: ?  

Topic: Gastrointestinal 
Physiology 1997, Exam 3, Question 4 
Author: Cindy Tom 

197. (6 points) The urine of a patient is dark but the stools are pale, and the skin has the yellow color of jaundice. 
What is your preliminary diagnosis? 

Answer: ?  

Topic: Gastrointestinal 
Physiology 1997, Exam 3, Question 5 
Author: Cindy Tom 

198. (2 points) What is the biochemical reason for lactose intolerance? 

Answer: ?  

Topic: Gastrointestinal 
Physiology 1997, Exam 3, Question 32 
Author: Ayuna Karapogosyan 



199. (4 points) You are testing a new drug X. You find that it raises plasma glucose levels, decreases amino acid 
uptake in skeletal muscle, and has anti-inflammatory actions. This drug is probably a __________ agonist. 
Predict which hormone levels would change in response to drug X. In each case VERY BRIEFLY justify your 
answer. 

Answer: ?  

Reason:  

This drug is a GLUCOCORTICOID agonist. There will be a compensatory increase in insulin because of the 
increased plasma glucose levels. Corticotropin Releasing Hormone (CRH) stimulates ACTH which 
stimulates cortisol production. If the agonist is sufficiently similar to cortisol structurally, it may down 
regulate ACTH from the pituitary and CRH from the hypothalamus. If so, the cortisol levels will decrease. 
Growth hormone may decrease as well if the agonist acts like cortisol. If the agonist finds its way into 
the adrenal portal circulation (where the adrenal cortex blood into adrenal medulla) then the agonist 
stimulates epinephrine production. (Thanks for your help Alex.)  

Topic: Gastrointestinal 
Physiology 1998, Exam 3, Question 1 
Author: Michael Waters 

200. (4 points) Explain very briefly, why the great enlargement of the abdomen in the third trimester of pregnancy is 
often accompanied by esophageal reflux ("heartburn"). 

Answer: ?  

Reason:  

I apologize if my answer sucks, but here's my attempt. When the patient is in the third trimester, the 
fetus will experience the greatest amount of growth. This will lead to an increase in intra-abdominal 
pressure. This pressure increase will be transferred as an increase in the stomach pressure. This new 
increase in pressure will push against the LES and if the pressure is large enough, it may force it open 
and the gastric contents will reflux into the esophagus and cause heartburn. The patient should not 
experience vomitting because the UES is containing the gastric contents. I hope this is correct, but I am 
a little unsure because I have never been pregnant. Not yet.  

Topic: Gastrointestinal 
Physiology 1998, Exam 3, Question 2 
Author: Michael Waters 

201. (3 points) What kind of stimuli, and where, will send neural signals to the vomiting center in the medulla, and 
thereby cause vomiting? Give three different kinds of examples. 

Answer: ?  

Reason:  

1. tickling the back of the throat-pharynx  
2. vestibular stimulation-ear (motion sickness)  
3. gastric distension-stomach  

BONUS ANSWERS  

4. watching the blair witch project after drinking 11 sierra nevadas  
5. listening to any "back street boys"  

songs  

Topic: Gastrointestinal 



Physiology 1998, Exam 3, Question 3 
Author: Aparche Yang 

202. (3 points) What are the three factors that together stimulate acid output by the oxyntic cells of gastric glands? 

1ST FACTOR/ VAGAL STIMULATION via 2 PATHS: 1. DIRECT PATH -vagus n. innervates/directly 
stimulates oxyntic aka parietal cells to secrete H+ -neurotransmitter = ACH 2. INDIRECT PATH -vagus n. 
innervates/stimulates antrum G cells to secrete gastrin. -neurotransmitter = GRP (gastrin releasing 
peptide). -gastrin then stimulates parietal cells to secrete H+ via endocrine action. 2ND FACTOR/ 
HISTAMINE: 1. released by mast cells in gastric mucosa. 2. diffuses over to and stimulates parietal cells 
to secrete H+. 3RD FACTOR/ GASTRIN: 1. its release is stimulated by: -presence of small peptides in 
stom -stomach distention -vagal stim. (1ST FACTOR) 2. diffuses over to and stimulates parietal cells to 
secrete H+. 

BRS Physio p. 221  

Answer: ?  

Topic: Gastrointestinal 
Physiology 1998, Exam 3, Question 4 
Author: Aparche Yang 

203. (4 points) GI hormones, like other peptides, are rapidly hydrolyzed and thereby inactivated in the blood. Give 
two different kinds of strategies that evolution has taken to overcome this problem. 

PROTECT AGAINST PROTEOLYSIS (and thereby extend peptide hormone 1/2 life) BY:  
1. adding extra amino acids to the ends of the biologically active peptide  

ex 1: big vs. little gastrin ex 2: pepsin stored/secreted as pesinogen; not active till hydrolyzed and in 
environment with pH <5 (stomach).  

2. forming rings b/n aa w/in peptide  
ex: residue 1 (glu) of gastrin.  

3. sulfating aa within peptide  
ex: residue 29 (tyr) of gastrin.  

4. amidating aa within peptide.  
ex: residue 34 (phe) of gastrin.  

Answer: ?  

Topic: Gastrointestinal 
Physiology 1998, Exam 3, Question 5 
Author: Aparche Yang 

204. (3 points) Why should you avoid recommending that your patient take aspirin daily for extended periods? 

Answer: ?  

Reason:  

1. asprin can damage the gastric mucosal barrier protecting the gastric mucous glands and the tight 
epithelial junctions between the gastric lining cells.  

2. a damaged mucosal barrier can not effectively protect the stomach from the digestive properties of the 
acid-pepsin complex.  

3. This often leads to severe, acute or chronic gastritis or peptic ulcer formation.  

Guyton p. 846  

Topic: Gastrointestinal 
Physiology 1998, Exam 3, Question 6 



Author: Sun Young 

205. (3 points) What is the rationale for "conjugation" of bilirubin by the liver? Why is it lethal not to have the 
enzyme that accomplishes this kind of conjugation? 

Answer: ?  

Reason:  

Bilirubin is insoluble, thus it binds to albumin in the blood. When it is bound to albumin it is referred to 
as "free bilirubin"-free bilirubin which is picked up by the liver, its cleared, and in the process it is 
conjugated with glucuronic acid. This is to make it more soluble so it can join with the bile. There is no 
biological function of bilirubin within the bile other than to get rid of it as waste. 

Criggler-Najjar Syndrome-another type of jaundice which is a congenital lack of the enzyme which 
conjugates bilirubin. The result is lethal-the bilirubin cannot be conjugated, thus it can not be released 
with the bile from the liver causing the bilirubin to accumulate and eventually killed the newborn. There's 
no other way to eliminate bilirubin from the blood without this enzyme.  

Topic: Gastrointestinal 
Physiology 1998, Exam 3, Question 7 
Author: Sun Young 

206. (2 points) For a patient with obstructive jaundice what color changes will be observed in the urine and in the 
stools? 

Answer: ?  

Reason:  

Back flow of conjugated bilirubin will be released into circulation. This causes the jaundice appearance 
(yellowing of the whites of the eyes, and yellowing of the skin) Because of this blockage, the bilirubin will 
not be delivered to the intestine (with the bile), which will cause the stools to become "clay-like" - mean 
they are clear and pale. Steatorrhea can also occur. This conjugated form of bilirubin is cleared in the 
kidneys, thus causing dark urine.  

Topic: Heart 
Physiology 1996, Exam 1, Question 20 
Author: Elly La Roque 

207. (3 points) Match the following membrane gadgets with a drug from the list on the right. If no match, put N in 
the space. 

A) Digitalis 
B) Lidocaine 
C) Verapamil 
D) Phentolamine 
E) Atropine 
F) Propranolol 

For these questions, please refer to Dr. Cahalan's drug handout in the core notes. 

_B_ a) Na Channel  

_C_ b) Ca Channel  

_E_ c) Muscarinic receptor  

_A_ d) Na/K pump  



_F_ e) Beta-1 adrenergic receptor  

_N_ f) Na/Ca exchanger  

Answer: ?  

Topic: Heart 
Physiology 1996, Exam 1, Question 27 
Author: Elly La Roque 

208. ) (2 points) Suppose a patient is consuming 300 ml of O2 per minute, and the arterial blood contains 20 ml O2 
per deciliter of blood, while a mixed venous sample contains 12 ml O2 per deciliter of blood. The heart rate is 80 
beats per minute. Calculate the cardiac output and stroke volume for the patient. 

Answer: ?  

Reason:  

The cardiac output would be 3.75 L/min and the stroke volume would be .047L/beat. 

The key is to realize that Cardiac Output = Oxygen Consumption/Arterial-Venous Difference.  

With the numbers given, CO = 300ml/min divided by (20ml/dl-12ml/dl) which equals 37.5 dl/min or 
3.75 L/min.  

Since CO=Stroke Volume*Heart Rate, Stroke Volume equals Cardiac Output/Heart Rate. So, Stroke 
Volume = 3.75L/min divided by 80 beats/min which equals .047 L/beat.  

Topic: Heart 
Physiology 1996, Exam 1, Question 28 
Author: Elly La Roque 

209. (4 points) Put an appropriately labeled arrow on the diagram below to indicate the timing of the following 
events:  

 
 

a. Sodium channel inactivation in the right ventricle  
b. P-R segment  
c. S-T segment  
d. Inward rectifier channels closing in the left ventricle  

Answer: ?  

Reason:  

a. The sodium channel inactivates right after rapid depolarization (phase1), so this inactivation should 
occur during isovolumic contraction (before the plateau phase which is primarily modulated by Ca++). If 
this is confusing, please consult Best and Taylor's textbook p163.  

b. The p-r segment is between atrial depolarization (contraction) and ventricular contraction.  

c. The s-t segment is between ventricular depolarization and repolarization/relaxation.  

d. The inward rectifiers close in the LV during depolarization/during isovolumic contraction.  



Topic: Heart 
Physiology 1996, Exam 1, Question 29 
Author: Elly La Roque 

210. (4 points) Examine the cardiac cycle (Wiggers) diagram below. Place labels corresponding to the timing of the 
following events.  

 
 

a. Upstroke of the action potential in the bundle of His  
b. Repolarization of the action potential in the Purkinje fibers of the left ventricle  
c. c wave for the left atrium  
d. Minimal blood flow in the left coronary vessels  

Answer: ?  

Reason:  

a. The upstroke of the action potential in the bundle of His occurs just before contraction of the LV (which is 
mediated by Ca++ and the plateau). Thus, right before isovolumic contraction.  

b. Repolarization of the action potential in the Purkinge fibers of the LV occurs at the t wave.  

c. The c wave for the LA occurs because the increasing pressure in the LV during isovolumic contraction is 
transfering into the LA. The c wave begins during isovolumic contraction of the LV.  

d. Minimal blood flow in the left coronaries occurs during systole.  

Topic: Heart 
Physiology 1997, Exam 1, Question 14 
Author: Cherlin Johnson 

211. (2 points) Match the following properties of the cardiovascular system with the associated region: 

1. slowest velocity of flow 
2. largest total blood volume 
3. highest energy consumption 
4. lowest average pressure 

a. Arteries  
b. Arterioles  
c. Capillaries  
d. Veins  
e. Heart  

Answer: ?  

Reason:  

..1.) C. The slowest velocity of flow is in the capillaries. The capillaries represent the largest cross 
sectional area of the system. This insures a slow transit time for blood movement because as the overall 
diameter of the capillary beds increase, flow decreases. The flow of blood is 0.33mm/sec in a typical 
artery and 20cm/sec in the aorta. 

..2.) D. The largest total blood volume can be found in the veins. The venous circulation is a low-
pressure high compacitance system, which has a distribution of around 2200ml of blood. This high 
compacitance reflects the elastic properties of the veins, which allows them to hold a large amount of 
blood at one time. For your reference the heart has 250ml, the arteries 600ml and the capillaries 300ml.  

..3.) E. The highest energy consumption is by the heart. ¾ of ATP is used to generate pressure within 
the heart and ¼ is used for the ejection of blood into the circulation. To compound things, myocardium 
requires oxygen for all its hard work, but it takes energy to increase the hearts supply of oxygenated 
blood. So in addition to the energy used to circulate blood through the body, more energy is used to 



properly profuse the pump. On a side note: as the ATP is split, adenosine is released and acts as a 
vasodilator increasing blood supply (hence oxygen supply) to the heart to meet the increased demand.  

..4.) D. The lowest average pressure is in the veins. Recall that pressure = flow x resistance. We 
previously stated that the veins are low compliance or high compacitance so this low compliance will 
reflect a low resistance, which in turn will give a lower pressure. Also the flow has been slowed from its 
speed as it traveled through the capillaries. If you decrease flow and resistance then you decrease 
pressure.  

Topic: Heart 
Physiology 1997, Exam 1, Question 15 
Author: Cherlin Johnson 

212. (4 points) Match the following membrane gadgets with a drug from the list on the right. If no match, put N in 
the space. If multiple matches, please list all correct. 

1. Na+ channel

 

2. Ca2+ channel 

3. Ca2+ release channel 

4. Delayed rectifier K+channel 
5. Na/K pump 
6. Beta-1 adrenergic receptor 
7. Na/Ca exchanger 
8. Pacemaker channel 

a. Digitalis  
b. Lidocaine  
c. Bretylium  
d. Phentolamine  
e. Atropine  
f. Ryanodine  
g. Nifedipine  
h. Verapamil  

Answer: ?  

Reason:  

1. ) B. Lidocaine blocks Na+ channels  
.2.) G or H. Nifedipine and Verapamil block Ca++ channels .3.) F. Ryanodine blocks Ca++ release 
channels .4.) C. Bretylium blocks K+ delayed rectifier channels .5.) A. Digitalis blocks the Na/K 
pump .6.) E. Atropine blocks beta-1 adrenergic receptors .7.) N. .8.) N. none of the drugs listed but for 
your info the most recent small group article mentions adenosine in correlation with the pacemaker 
channel. * All I can say about these drugs are memorize…I’ll get back to you after pharm...er…uh 
something  

Topic: Heart 
Physiology 1997, Exam 1, Question 16 
Author: Cherlin Johnson 

213. (2 points) The phases of a fast action potential in the right ventricle are shown below. Write in the phase 
corresponding to each of the following events: 

 
 

a. Na+ channels are opening in the right ventricle 
 

b. Maximum Ca2+ influx in the left ventricle  

c. Inward rectifier K+ channels are opening in the right ventricle  
d. Plateau phase in the left atrium  

Answer: ?  



Reason:  

a. ) PHASE 0. The Na+ channels are open in the right ventricle during the initial depolarization to support 
the upstroke i.e. Na+ rushes in and brings the cell’s potential to a more positive value or less potential 
(if I may word it correctly�).  
.b.) PHASE 2. Left and right ventricular action potentials fire at the same rate. There is maximum Ca++ 
influx during the plateau phase to maintain the action potential. At this point Na+ channels are closed 
and K+ are beginning to open which allow the cell to return to a more negative value (K is leaving the 
cell and taking its positive charge with it). It is the Ca++ channels who oppose this by allowing Ca++ 
(i.e. positive charge) into the cell. .c.) PHASE 3. The inward rectifying K+ channels open during phase 3 
to cause a depolarization by allowing K+ to flow out of the cell. These channels remain open during the 
resting phase of the action potential (diastole). They are responsible for maintaining the resting 
membrane potential by allowing K+ to continue to flow down its gradient to its reversal or Nerst value E
(K). .d.) PHASE 4. There is a delay of 0.2 sec from atrial contraction to ventricular contraction due to the 
slow action potential in the AV node. This offset helps the atrium to act as a booster pump and force 
blood into the ventricle right before the ejection phase. This offset puts the plateau of the fast action 
potential in the atrium to around phase 4 of the ventricular AP, logically the resting phase.  

Topic: Heart 
Physiology 1997, Exam 1, Question 17 
Author: Antoinette Kabar 

214. (2 points) Which of the following channels are not involved in generating the normal fast action potential in the 
left ventricle of an individual at rest. (Circle all that are not involved). 

a. Voltage-gated Na+ channel 

 

b. Pacemaker channel  
c. Inward rectifier K+ channel  

d. Muscarinically activated K+ channel  

Answer: ?  

Reason:  

b and d 

a. Voltage-gated Na+ channels open rapidly in Phase O of the fast action potential. They depolarize the 
membrane and cause the upstroke of the action potential. They inactivate during ventricular 
depolarization in Phase 1.  

b. The pacemaker channel is involved in generating the slow cardiac action potential in nodal cells such as 
the sino-atrial nodal cells by conducting Na+, K+, Ca++ cations and hence depolarizing the cell 
membrane. However, it does not participate in producing the fast action potential in the left ventricle.  

c. Inward Rectifier K+ channels are involoved in generating the fast action potential. It stabilizes the 
membrane potential, closes rapidly upon depolarization, and reopens during ventricular repolarization 
(Phase 3), bringing the membrane back near the equilibrium potential for K+.  

d. Muscarinically activated K+ channels are not involoved in the production of the fast action potential. Only 
two types of K+ channels participate: the inward rectifier K+ channel and the delayed rectifier K+ 
channel; both of these channels contribute to the repolarization phase (Phase 3) of the action potential.  

Topic: Heart 
Physiology 1997, Exam 1, Question 18 
Author: Antoinette Kabar 

215. (2 points) Place the following events of the cardiac cycle in the numerical order, beginning with: 

a. 1) Upstroke of the action potential in the S-A node  
b. S-T segment  
c. S2 heart sound  



d. Atrial a wave  

Answer: ?  

Reason:  

1> a  

2> d  

3> b  

4> c  

1. a) The normal rhythmical cardiac impulse is generated in the sino-atrial node (SA node). The SA node 
controls the rate of beating of the entire heart. Sinus fibers connect directly with atrial fibers so that any 
action potential that begins in the sinus node spreads immediately into the atria.  

2. d) The atrial a wave in venous pulse corresponds to the increase in atrial pressure (venous pressure) 
caused by atrial systole. During atrial systole, the atrium contract and ejects the last bit of blood into the 
ventricle which is already filled. Filling of the ventricle by atrial systole causes the foruth heart sound 
(S4).  

3. b) The S-T segment represents the period when the entire ventricle is depolarized and contracting. 
The segment runs from the end of the S wave to the beginning of the T wave.  

4. c) The second heart sound (S2) corresponds to the time during isovolumetric ventricular relaxation. 
Repolarization of the ventricle is complete (T wave). In addition, the aortic valve closes and then closing 
of the pulmonic valve follows. Closure of these semilunar valves corresponds to the second heart sound.  

Topic: Heart 
Physiology 1997, Exam 1, Question 19 
Author: Antoinette Kabar 

216. (2 points) Place the following events of the cardiac cycle in numerical order, beginning with: 

a. Upstroke of the action potential in the S-A node  
b. Rapid refill  
c. Na+ channel opening in the right atrium  
d. P-R segment  

Answer: ?  

Reason:  

1> a  

2> c  

3> d  

4> b  

1. a) Please refer back to event #1 in Question 18.  

2. c) Na+ channel opening in the right atrium: during the upstroke of the fast action potential (Phase 0), 
the opening of voltage-gated Na+ channels causes a transient increase in Na+ conductance which 
results in an inward current that depolarizes the cell membrane.  

3. d) The P-R segment corresponds to the interval from the first atrial depolarization of the ventricle (In 



other words, from the beginning of the P wave to the beginning of the Q wave).  

4. b) Rapid ventricular filling (aka Rapid refill): when the ventricular pressure falls below atrial pressure 
after isovolumetric relaxation, the mitral valve opens and the left ventricle begins to fill. The rapid flow of 
blood from the atria into the ventricles causes the third heart sound (S3).  

Topic: Heart 
Physiology 1997, Exam 1, Question 20 
Author: Antoinette Kabar 

217. (2 points) Place the following events of the cardiac cycle in numerical order, beginning with: 

a. Upstroke of the action potential in the S-A node  
b. QRS complex  
c. Opening of the aortic valve  
d. Action potential upstroke in the left bundle branch  

Answer: ?  

Reason:  

1> a)  

2> d)  

3> b)  

4> c)  

1. a) Please refer back to event #1 in Question 18.  

2. d) Action Potential upstroke in the left bundle of His branch precedes ventricular activation and 
functions to synchronize ventricular contraction.  

3. b) The QRS complex corresponds to the depolarization (contraction) of the ventricle. Isovolumetric 
ventricular contraction begins after the onset of the QRS wave. When the ventricular pressure becomes 
greater than the atrial pressure, the atrial-ventricular (AV) valves close. This mechanical event 
corresponds to the first heart sound (S1). Ventricular pressure rises rapidly in the ventricle that is 
contracting with both the AV valve and the aortic valve closed.  

4. c) Opening of the aortic valve: during rapid ventricular ejection, the ventricular pressure reaches its 
maximum value and since it becomes greater than the aortic pressure, the aortic valve opens. This leads 
to a rapid ejection of blood into the aorta due to the pressure gradient between the ventricle and the 
aorta. Ventricular volume decreases dramatically since most of the stroke volume is ejected.  

Topic: Heart 
Physiology 1997, Exam 1, Question 21 
Author: Fady Kaldas 

218. Place the following events of the cardiac cycle in numerical order, beginning with: 

a. Upstroke of the action potential in the S-A node  
b. Minimal left ventricular volume  
c. Atrial c wave  
d. P wave of EKG  

Answer: ?  

Reason:  



A; The earliest event that takes place in the cardiac cycle is the uptroke of the action potential in the 
Sino-Atrial node. 

D;Following the upstroke of the action potential in the SA node it then spreads to depolarize the atria in 
phase one of the cardiac cycle, the event indicated by the p wave of the EKG .  

C;As phase 2 of the cardiac cycle begins and the left ventricle contracts causing the mitral valve to close 
we get a transient increase in pressure in the left atrium which is seen as the atrial C wave in phase 2 of 
the cardiac cycle.  

B; With the end of phase 3 of the cardiac cycle the LT ventricle is contracted but has begun to relax 
causing the aortic valve to close, at this point the volume of blood in the LT ventricle is at its minimum of 
about 40 mls of blood as opposed to about 120 mls of blood at the end of diastole. This volume (40 mls)
remains constant until the LT ventricle has relaxed enough such that the pressure in the LT ventricle falls 
below that of the LT atrium at which point the mitral valve reopens allowing blood to flow into the LT 
ventricle and ending phase 4 of the Cardiac cycle. Thus the order is A-D-C-B. The answer to this Q was 
verified with Dr. Cahalan.  

Topic: Heart 
Physiology 1997, Exam 1, Question 22 
Author: Fady Kaldas 

219. (2 points) Match the following valve defects with the corresponding signs from the list on the right. 

1) mitral valve stenosis 
2) mitral valve regurgitation 
3) pulmonic valve stenosis 
4) aortic valve regurgitation  

a. diamond-shaped ejection murmur  
b. tall v wave  
c. early diastolic murmur  
d. atrio-ventricular pressure gradient  

Answer: ?  

Reason:  

1-D: when the mitral valve is stenosed the flow of blood from the left atrium to the LV becomes hindered 
causing the left atrial pressure to remain elevated throughout ventricular diastole(CN P.80). The 
increased pressure in the atrium causes a pressure gradient between the LA and the LV. This defect is 
characterized by having a decrescendo murmur following the opening of the mitral valve and the S2 
sound. 

2-B: With mitral regurgitation the closure of the mitral valve during ventricular contraction is not 
complete and blood is forced back into the atrium causing turbulence(CN P.80) and an increase in LA 
Pressure during systole charecterized by a tall V wave and a hollow systolic murmor.  

3-A: O.K. with with pulmonic valve stenosis we see some symptoms that are similar to the case of aortic 
valve stenosis except now we are in the right side of the heart. Pressure in the RV rises to higher than 
normal values during systole because it is trying to push the blood through a narrower opning . Now 
back to that diamond shaped murmor ,the reason it is diamond shaped is because the intesity of the 
murmor is related to the strength with which the blood is ejected(CN P.80) thus the murmors are loudest 
during maximal ejection in mid-systole.  

4-C: Immediately after systole the aortic pressure falls rapidly because blood is flowing back thorough 
the leaky aortic valve into the LV causing an increase in pressure in the LV. This diastolic decrescendo 
murmor begins at the S2 sound (begining of diastole)and corresponds to the abnormal regurgitant flow. 
I double checked these answers with Dr. Cahalan.  

Topic: Heart 
Physiology 1997, Exam 1, Question 23 



Author: Fady Kaldas 

220. (12 points) Define and explain the origin and underlying mechanism or meaning of each of the following. Use a 
diagram if you like. 

a. Preload  
b. Contractility  
c. Frank-Starling Mechanism  
d. Afterload  
e. DPTI  
f. Unidirectional block  

Answer: ?  

Reason:  

A: Preload is basically another word for end diastolic volume, or the volume of blood present in the heart 
at the end of diastole. Note that the preload is what sets the sarcomere length so at a low preload the 
Left Ventricle fuctions in the ascending limb, at medium preload the LV is in the plateau, and at very 
high preloads the LV begins to function in the descending limb of the ventricular function diagram. 

B:Contractility is defined as the strength of contraction for A GIVEN SARCOMERE LENGTH (or a given 
End Diastolic Volume). This is achieved by biochemical means through increasing the delivery of Ca++ 
which jases up the entire contractile machinery so we get a stronger contraction and a faster relaxation.  

C: AH; the great Frank-Starling mechanism or the law of the heart says that increased diastolic filling 
augments contractile response. In English this means that increased venous return leads to increased 
end diastolic volume which leads to increased sarcomere length and finally an increase in stroke volume. 
It is important to note that with the Frank-Starling mechanism we see a change in sarcomere length 
which is NOT the case in Contractility where we only get an increased strength of contraction for the 
same sarcomere length. Also note that the Frank-Starling mech. proposes that when the muscle length 
is stretched beyond a critical length, the developed force is reduced. Since the main principle of the 
Frank-Starling mechanism involves changes in the End Diastolic Volume one must know what factors 
cause a change in the end diastolic volume:1;The effective filling pressure of the ventricle, 2;The 
compliance of the ventricle, 3; The filling time of the ventricle. You may also want to check out 
P.65,90,91 in Dr. Cahalan's CN.  

D: Afterload (or blood pressure of the heart)is defined as the resistance against which the heart must 
pump. Increasing the afterload causes the heart to work harder in order to put out the same volume of 
blood. Increases in blood pressure may produce transient decreases in stroke volume, but it is returned 
to normal via Frank-Starling (increasing muscle length) or increasing contractility.  

E: DPTI (Diastolic Pressure Time Integral) represents the energy supply to the myocardium. It is 
calculated by multiplying the diastolic blood pressure by the duration of diastole. Do not confuse DPTI 
with TTI which is the Tension Time Index. The TTI is obtained by multiplying systolic blood pressure by 
the systolic time interval. The ratio of DPTI/TTI provides a qualitative assessment of the supply/demand 
state of the heart.  

F: Unidirectional block is an electrical block caused by tissue damage such that an excitation wave 
traveling down a left bundle and a right bundle encounters a block in one of the bundles that halts 
propagaton of the wave along that bundle. Lets say that the block occured in the left bundle, what could 
happen now is that the wave traveling down the right bundle will loop around and arive at the left bundle 
block in retrograde, loop the block and cause another cycle of depolarization (If this cycle keeps 
repeating you get flutter). Try P.53 in Dr. Cahalan's core notes, there is a small diagram there that may 
just be worth a 1000 words.  

Topic: Heart 
Physiology 1997, Exam 1, Question 24 
Author: Fady Kaldas 

221. (2 points) Write in normal values for the following: Be sure to include the units! 

a. conduction velocity in the bundle of His  
b. [K+] in serum  
c. hematocrit  



d. maximal rate of the AV node (depends upon age)  

Answer: ?  

Reason:  

A: The conduction velocity in the bundle of His is 1-4 m/sec, the fastest conduction velocity in the heart. 
B:[K+] in SERUM is 4mM. C:Hematocrit level:40-50%, recall that hematocrit is the % of blood occupied 
by cells. D:The maximal rate of the the AV node is =220-age of individual, so for a 20 year old person 
maximal AV node rate=220-20=200/min.  

Topic: Heart 
Physiology 1997, Exam 1, Question 25 
Author: Mary Kalpakian 

222. (4 points) A pressure-volume curve for the left ventricle of a patient is shown below. 

 
 

a) What is the stroke volume (include the units)? 
b) What is the ejection fraction? 
c) What is your diagnosis?  

Normal pressure-volume diagrams are illustrated below. Draw a new P-V diagram for each of the following 
situations: 
d) Increased afterload acutely induced  

 

 
 
e) Hemorrhage 

 

 
 

Answer: ?  

Reason:  

a. The stroke volume is the difference between the end diastolic volume and the end systolic volume. 275 
mL -200 mL =75 mL The stroke volume is 75 mL  

b. The ejection fraction is the stroke volume divided by the end diastolic volume. (75/275)  
c. It looks like dialated cardiachypertrophy because the heart has to pump with a larger end diastolic 

volume.  
d. . Increased afterload  

The heart must now pump against a greater aortic pressure. This causes a drecrease in stroke volume. 
This decreased sroke volume is indicated by the fact that the width of the pressure volume curve has 
decreased. A decreased stroke volume will casuse the end systolic volume to increase.  

e. The hemorrhage causes a decrease in blood volume which will translate to a deceased end diastolic 
volume, a fall in arterial blood pressure, and a decrease in end systolic volume.  

Topic: Heart 
Physiology 1997, Exam 1, Question 26 
Author: Mary Kalpakian 

223. Which of the following abnormalities is/are represented in the electrocardiogram below. (Circle all correct) 

 



 

a. torsades de pointes  
b. abnormal QRS duration  
c. ventricular tachycardia  
d. first degree block  

Answer: A  

Reason:  

Torsades de pointes refers to the twisting around the axis of the EKG. Torsades de pointes is a 
polymorphic ventricular tachycardia so both A and C are correct answers. Notice how this EKG appears 
to be twisting. Torsades de pointes can occur in people with congenital Long-QT syndrome. (Case I in 
our Long-QT syndrome handout discusses Torsades de pointes in more detail).  

Topic: Heart 
Physiology 1997, Exam 1, Question 27 
Author: Mary Kalpakian 

224. Examine the electrocardiogram below. Describe any abnormalities that you observe. 

 
 

Examine the electrocardiogram (6 frontal leads) below. Describe any abnormalities that you observe. 

 
 

Answer: ?  

Reason:  

In the upper electrocardiogram, the person is experiencing sinus tachycardia. His or her heart rate is 
about 150 beats/minute. (300/2=150) 

In the lower electocardiogram, for the II,III, and aVF leads,the ST segment is abnormally elevated.  

Topic: Heart 
Physiology 1997, Exam 1, Question 47 
Author: Lisa Young 

225. (TRULE/FALSE)In some forms of long-QT syndrome, mutant SCN5A sodium channels fail to inactivate 
completely resulting in a prolonged cardiac action potential. (1 point) 

Answer: True  

Reason:  

Cardiac sodium channel, SCN5A, on chromosome 3 was linked to long QT syndrome (LQT3). The channel 
is responsible for the fast upstroke of phase 0 of the cardiac action potential. A deletion mutation in the 
region thought to control rapid inactivation causes incomplete inactivation and reopenings of the sodium 
channel. The prolonged inward current lengthens the action potential and the QT interval. (Ackerman et 
al., 1997)  

Topic: Heart 
Physiology 1997, Exam 1, Question 48 
Author: Lisa Young 



226. (TRUE/FALSE) Pharmacological treatment of long-QT syndrome shortens the QT interval. (1 point) 

Answer: False  

Reason:  

Long-QT syndrome is pharmacologically treated with Beta blockers. The action of Beta blockers is to bind 
to the epinepherine or norepinepherine binding site of the Beta adrenergic receptor, thereby reducing 
sympathetic tone. Beta blockers don't influence the action potential, but by toning down the sympathetic 
response, prevent symptoms (eg tachycardia , syncope) from occurring.  

Topic: Heart 
Physiology 1997, Exam 1, Question 49 
Author: Lisa Young 

227. (TRUE/FALSE) The slowly activating potassium current (IKs) involved in phase 3 repolarization of the cardiac 

action potential, is due to two structurally different membrane proteins, KvLQT1 and IsK (also known as minK). 
(1 point) 

Answer: True  

Reason:  

The combination of KvLQT1 and IsK (minK) subunits reconstitutes the cardiac IKs current which is one of 
the delayed-rectifier potassium currents responsible for phase 3 repolarization of the cardiac action 
potential.(Ackerman et al., 1997)  

Topic: Heart 
Physiology 1998, Exam 1, Question 4 
Author: Tandis Kazeminy 

228. The coronary blood flow is characterized by which of the following: 

a. having greater endocardial to epicardial flow during resting states  
b. having greater flows in the left coronary artery during systole versus diastole  
c. having a very low vasodilator capacity in response to metabolic factors  
d. having a high capacity to autoregulate flow in response to high perfusion pressure  

Reason:  

[A and D.] A is correct because the normal operation of wall tension depends on the endocardial blood 
flow being greater than the epicardial blood flow. The endocardial capillary density is greater and 
therefore the wall tension is greater in the endocardial tissue. D is correct because coronary blood flow is 
highy autoregulated metabolically. At high pp, consrticting factors such as thromboxane, endothilin, and 
angiotensin help to keep the rising coronary blood flow low.  

Topic: Heart 
Physiology 1998, Exam 1, Question 9 

229. Repeated bouts of endurance exercise (training) is characterized by: 

a. moderate increases in cardiac enlargement  
b. moderate increases in maximal heart rate capacity  
c. increasing the resting cardiac output  
d. reducing splanchnic blood flow requirements during rest  

Answer: A  



Topic: Heart 
Physiology 1998, Exam 1, Question 10 
Author: Peter Lac 

230. Strategies to improve treatment of individuals with congestive heart failure should include: 

a. treatment with diuretics  
b. treatment with agents to stimulate angiotensin II production  
c. resistance exercise programs  
d. agents that increase venous filling pressure  

Answer: A  

Reason:  

A person suffering from congestive heart failure has an expanded extracellular fluid volume and an 
elevated blood pressure. The buildup of interstitial fluid exceeds the capacity of the lymphatic system to 
remove the capillary filtrate from the interstitial space. The heart weakens as a result of this increase 
fluid buildup. Alleviating this problem requires treatment that involves lowering fluid volume and blood 
pressure. 

a. Yes, Anti-diuretics is the correct answer. Ant-diuretics promote renal excretion of fluid.  
b. No. Angiotensin II promotes NaCl and water reabsorption in the proximal tubule. So treatment with 

agents to stimulate angiotensin II production would cause the opposite effect (increase fluid retention) of 
what is desirable in treatment for a person suffering from congestive heart failure.  

c. No. Resistance exercise programs would increase blood pressure rather than decrease blood pressure.  
d. No. Agents that increase venous filling pressure would increase the hydrostatic pressure in the capillaries 

that leads to increase filtration of blood fluid into the extracellular space.  

Topic: Heart 
Physiology 1998, Exam 1, Question 11 
Author: Peter Lac 

231. Short answer (2 points) 
 

Using the cardiac output-venous filling pressure model and putting appropriate labels on the graph, a) draw the 
normal resting condition and b) depict what happens to the CVS early on during a hemorrhage when there is a 
loss of ~ 1/3 the blood volume.  

Answer: ?  

Reason:  

Changes in blood volume or venous compliance change the venous return curve. 

Decreases in blood volume due to hemorrhage decreases mean systemic pressure and a shift of the 
venous return curve to the left in a parallel fashion. A new equilibrium point is established at which both 
cardiac ouput and right atrial pressure are decreased. (from Physiology Board Review Series pg 89).  

Topic: Heart 
Physiology 1998, Exam 1, Question 12 
Author: Peter Lac 

232. Short Answers (2 points) 
 
An individual quickly arises from a supine to a standing position and experiences a transient reduction in arterial 
pressure sufficient to cause dizziness. List 3 possible factors contributing to this deficit. 



Answer: ?  

Reason:  

The objective is to keep blood pressure high enough in order to have adequate blood flow to the brain, if 
not, fainting occurs. There are three parameters that determines pressure: Pressure = (SV x HR) x 
Resistance. If any of these three parameters is decreased,then fainting can occur. 

1) Decrease in stroke volume. When a person shifts from a supine position to a standing position, the 
blood vessels below the level of the heart will be distended by the gravitional forces that act on the 
columns of blood in the vessels. The distension will be more prominent on the venous than on the 
arterial side of the circuit, because the venous compliance is so much greater than the arterial 
compliance. The hemodynamic effects of distension of the veins (venous pooling) below the heart level 
resemble those caused by the loss of an equivalent volume of blood from the body. As a result of the 
decrease in venous return, both stroke volume and cardiac output decrease. If cerebral blood pressure 
becomes low enough, fainting may occur.  

2 and 3) Heart rate and/ or Total Peripheral Resistance (TPR) decreases due to impaired baroreceptor 
reflex mechanism. Normally, there are compensatory adjustments to the erect position. Venous pooling 
and other gravitional effects tend to lower the pressure in the regions of hte arterial baroreceptors. The 
resulting diminution in baroreceptor excitation reflexly speeds the heart, strengthens the cardiac 
contraction, and increases TPR by constricting the arterioles and veins. Sometimes, such as on hot days 
or when a person is treated with sympatholytic agents, the reflex mechanism is impaired. As a reselt, 
heart rate and TPR remains decreased, and blood pressure is still too low to bring adequate supply of 
blood to the brain.  

Topic: Heart 
Physiology 1998, Exam 1, Question 13 
Author: Faye Lee 

233. Short answer (2 points) 
 
Substance X is only taken up by heart tissue. If the rate of uptake is 1000 mg/min and the arterial content of X 
is 20 mg/ml and the coronary sinus content is 10 mg/ml, what is the coronary flow rate? 

Answer: ?  

Reason:  

okay, here's the formula: X Uptake/(arterial[X]-venous[X]). 

now just plug and chug: (1000 mg/min)/(20-10 mg/mL).  

and you get: 100 mL X/min.  

Topic: Heart 
Physiology 1998, Exam 1, Question 25 
Author: Faye Lee 

234. (2 points) Match the following properties of the cardiovascular system with the associated region. 

  

_____ 1. Capacitance 
vessels  

 A) arteries

_____ 2. Resistance 
vessels 

 B) 
arterioles

_____ 3. Largest surface 
area  

 C) 
capillaries

_____ 4. Thickest walls   D) veins



   

Answer: ?  

Reason:  

[The keyed answers are: 1-D; 2-B; 3-C; 4-A.] 

They just are...you should know this.  

Topic: Heart 
Physiology 1998, Exam 1, Question 26 
Author: Emily J. Lim 

235. (4 points) Match the following membrane gadgets with a drug from the list on the right. If no match, put N in 
the space. If more than one match, put all correct. 

  

   

Answer: ?  

Reason:  

this question is pretty straight forward. see cahalan lecture 2/3 handout section VI for a chart of 
antagonists for these different channels. 

[The keyed answers are: 1-N; 2-B,G; 3-C,H; 4-F; 5-N; 6-D; 7-A; 8-E.]  

Topic: Heart 
Physiology 1998, Exam 1, Question 27 
Author: Emily J. Lim 

236. (2 points) Conduction through the AV node relies most upon which of the following ion channels? 

a. Voltage - gated Na+ channel 

 

b. Voltage - gated Ca2+ channel  
c. Pacemaker channel  
d. Inward rectifier K+ channel  

Answer: B  

Reason:  

b. nodal cells have slow cardiac action potentials that cause a rise in Ca when the cell is depolarized. this 
rise in Ca supports the action potential (see cahalan lecture 2/3 handout section IV). also, see page 31 

_____ 1. Na+/Ca2+ exchanger  A) digitalis

_____ 2. Na+ channel     B) lidocaine

_____ 3. Ca2+ channel    C) verapamil

_____ 4.  Delayed rectifier K+ channel  D) atropine

_____ 5.   Inward rectifier K+ channel   E) propranolol

_____ 6.  Muscarinic receptor    F) bretylium

_____ 7.  Na+/K+ pump   G) tetrodotoxin

_____ 8.  Beta – 1 adrenergic receptor  H) diltiazem



of core notes..."calcium channels underlie the slow action potential in the AV node."  

it's not the other choices because:  

a. voltage gated Na channels support the upstroke of the fast action potential of atria muscle, conduction 
bundle, and ventricle muscle.  

c. the pacemaker channels open slowly during hyperpolarization and lead up to the next spontaneous 
depolarization of the nodal cells (slow action potential).  

d. inward rectifier potassium channels are opened during hyperpolarization and close quickly during 
depolarization. they help to repolarize the membrane. because they open in addition to the delayed 
rectifier potassium channels, they produce the "hodgkin cycle in reverse" for phase 3 repolarization of 
the fast action potential. they don't really have a role in the slow action potential because the resting 
membrane potential is depolarized to greater than -60mV (remember depolarization causes these 
channels to close quickly).  

Topic: Heart 
Physiology 1998, Exam 1, Question 32 
Author: David Liu 

237. (2 points) Stimulating the parasympathetic nerves to the heart results, directly or indirectly, in: 

a. an increased heart rate  
b. a diminished conduction velocity through the atrioventricular node  
c. a decreased permeability of the sinoatrial node  
d. vasoconstriction of the coronary vessels  
e. increased total peripheral resistance  

Answer: B  

Reason:  

Look at Cahalan's lecture handouts--although this question also incorporates some Baldwin concepts 
(choices D and E). The parasympathetic nerves will act on the muscarinic cholinergic receptors. The two 
main effects are: 1) decreased inward calcium current (Ca Channels)and 2) increased potassium 
permeability (GIRK channels activated). Thus, heart rate will decrease (A is wrong). Conduction velocity 
through the AV node decreases (B is correct). C is incorrect since SA permeability is irrelevant; it is the 
various channels on the SA that are relevant. D and E are incorrect since the parasympathetic nerves, 
and Ach, causes vasodilation (Baldwin CN p. 38-39). Thus, D is wrong. E is wrong since vasodilation will 
decrease total peripheral resistance.  

Topic: Heart 
Physiology 1998, Exam 1, Question 33 
Author: David Liu 

238. (2 points) The sinoatrial node is the normal pacemaker because it: 

a. is the most richly supplied with nerve endings  
b. is the first portion of the heart to beat in the embryo  
c. possesses the highest frequency of automatic discharge  
d. is the origin of the conduction system of the heart  
e. contains pacemaker channels  

Answer: C  

Reason:  

C is correct. Refer to Cahalan's lecture handout on the Cardiac Action Potential. The SA node is able to 
automatically discharge due to the pacemaker channels, at an intrinsic rate of 100/min. Pacemaker 
channels (also known as HA-CNG channels) are also found in the AV node. But, the frequency of 



automatic discharge is slower--only 40-50/min.  

Topic: Heart 
Physiology 1998, Exam 1, Question 34 
Author: David Liu 

239. (2 points) In a normal person, cardiac output: 

a. immediately increases when a person is moved from a horizontal to an upright position on a tilt table  
b. is the amount of blood pumped by each ventricle per beat  
c. increases during exercise because of an increased peripheral resistance  
d. increases when the filling pressure increases  
e. increases whenever the aortic blood pressure increases  

Answer: D  

Reason:  

Look at Cahalan's Lecture 8 handout on Regulation of Cardiac Output. Refer to Baldwin's lectures for 
extra information on A. A is wrong since when upright, there is a lower shift causing a decreased Central 
Blood Volume (CBV). B is wrong since stroke volume, is the amount of blood pumped by each ventricle 
per beat. C is wrong since an increase in peripheral resistance (afterload) will affect ESV (end systolic 
volume). D is correct because EDV (end diastolic volume) will increase. E is incorrect because an 
increase in aortic blood pressure is also an increase in the afterload. Please note that cardiac output does 
not necessarily decrease when the afterload increases due to the reserve capacity of the heart. Look at 
page 92 of CN. The heart has the ability to maintain the cardiac output by either the Frank Starling 
mechanism or by increasing contractility.  

Topic: Heart 
Physiology 1998, Exam 1, Question 36 
Author: Weichuan Liu 

240. (2 points) The pulmonary valve normally opens before the aortic valve because the: 

a. diameter of the pulmonary artery is less than that of the aorta  
b. right ventricle contracts before the left ventricle  
c. rate of pressure rise in the right ventricle is greater than that of the left ventricle  
d. diastolic pressure in the pulmonary artery is less than that in the aorta  
e. leaflets of the aortic valve are stiffer and harder to open than those of the pulmonic valve  

Answer: D  

Reason:  

D seems like the most logical answer because according to the Wigger's Diagram, the pulmonic and 
aortic valves open at the moment when ventricular pressure overcomes blood vessel pressure. And since 
pulmonary artery pressure is much lower than aortic pressure, its valves should also open earlier.  

Topic: Heart 
Physiology 1998, Exam 1, Question 37 
Author: Weichuan Liu 

241. Define and explain the following. Be clear and concise. 
 
Class III antiarrhythmic drug 

Answer: ?  



Reason:  

class III antiarrhythmic drugs are those that block the HERG channels, a type of potassium inward 
rectifier channels. they include bretylium and amiodorone. They serve to prolong the refractory period.  

Topic: Heart 
Physiology 1998, Exam 1, Question 39 
Author: Marc Logarta 

242. Define and explain the following. Be clear and concise. 
 
Afterload 

Answer: ?  

Reason:  

Afterload(aortic pressure) is the vascular resistance against which the heart must pump.  

Topic: Heart 
Physiology 1998, Exam 1, Question 40 
Author: Marc Logarta 

243. Define and explain the following. Be clear and concise. Preload 

Preload(End Diastolic Volume) is the volume of blood that occupies the heart just before the the 
ventricles begin to contract and eject. It sets the sarcomere length; which in turn sets the stage for the 
contraction(under the set guidelines of the Law of the Heart).  

Answer: ?  

Topic: Heart 
Physiology 1998, Exam 1, Question 44 
Author: Candice Mcdaniel 

244. (1 points) A normal pressure volume diagram is shown below for the left ventricle. Draw in a new curve 
representing an acutely induced aortic valve regurgitation. 
 
 

 
 

Answer: ?  

Reason:  

In acute aortic valve regurgitation the heart has an inc. in ESV due to blood flowing back into the LV 
during diastole. The rest of the heart does not know that there is an inc. in ESV and therefore refills LV 
with same amount of blood (inc. EDV). The heart must pump harder (inc. isovolumetric contraction) to 
eject the same amount of blood. The ESV remains high due to backflow from aorta to the LV.  

Topic: Heart 
Physiology 1998, Exam 1, Question 49 
Author: Grainne Mcevoy 



245. (3 points) Some common drugs (terfenidine, an antihistamine, and ketoconazole, an antifungal) are known to 
prolong the QT interval and precipitate Torsades de Pointes. What is the mechanism by which this occurs? 
 

a. Blocking the HERG K+ channel so that the repolarization phase of the cardiac action potential is 
prolonged.  

b. Blocking the SCN5A Na+ channel so that the fast upstroke of the cardiac action potential is prolonged.  
c. Blocking the KvLQT K+ channel so that the repolarization phase of the cardiac action potential is 

prolonged.  
d. None of the above.  

Answer: A  

Reason:  

Answer A is correct because the T wave represents repolarization. If the QT interval is longer than usual, 
then the heart's repolarization is delayed. Repolarization is caused by the HERG K+ channels, and 
therefore it makes sense that if these channels were blocked, repolarization would be delayed. Thus both 
parts of answer A are correct. 

The problem here is that the T wave is delayed-- presumably the timing and duration of the P and QRS 
waves are fine. Therefore B, which would not affect the T wave, is incorrect. C is partly correct in that 
the repolarization phase is indeed prolonged, but the wrong channels are implicated, so C is wrong.  

Topic: Heart 
Physiology 1999, Exam 2, Question 1 

246. Match the following properties of the cardiovascular system with the associated region. 
 
___a) Slowest velocity of flow 
___b) Most of the blood is found here 
___c) Largest total surface area 
___d) Converts pulsatile ventricular flow to maintained diastolic pressure 

a. arteries  
b. arterioles  
c. capillaries  
d. veins  

Topic: Heart 
Physiology 1999, Exam 2, Question 2 

247. Match the following membrane gadgets with a drug, that directly blocks or stimulates, from the list on the right. 
If no match, put N in the space. If more than one match, put all correct. 
 
__a) Na+/Ca 2+ exchanger 

__b) Na+ channel  

__c) Ca2+ channel  

__d) Delayed rectifier K+ channel  

__e) Inward rectifier K+ channel 
__f) Muscarinic receptor 
__g) Na+/K+ pump  
__h) Beta-I adrenergic receptor 

a. Propranolol  
b. Quinidine  
c. nifedipine  
d. atropine  
e. isoproterenol  
f. bretylium  
g. ouabain  
h. diltiazem  
i. ryanodine  



Topic: Heart 
Physiology 1999, Exam 2, Question 3 

248. (2 points) Which of the following channels are not involved in generating the normal slow action potential in the 
sinoatrial node of an individual at rest. (Circle all that are not involved). 

a. Voltage-gated Na+ channel 

 

b. Pacemaker channel  
c. Inward rectifier K+ channel  

d. Voltage-gated Ca2+ channel  

Topic: Heart 
Physiology 1999, Exam 2, Question 4 

249. (2 points) Place the following events of the cardiac cycle in numerical order, beginning with: 

a. Upstroke of the action potential in the S-A node.  
b. Opening of the voltage-gated Na+ channels in the right ventricle  

c. Opening of delayed rectifier K+ channels in the left ventricle  
d. P wave.  

Topic: Heart 
Physiology 1999, Exam 2, Question 5 

250. (2 points) Place the following events of the cardiac cycle in numerical order, beginning with: 

a. Upstroke of the action potential in the S-A node.  
b. Repolarization in bundle of His.  
c. c wave in left atrium.  
d. Depolarization in the left atrium.  

Topic: Heart 
Physiology 1999, Exam 2, Question 6 

251. (2 points) Place the following events of the cardiac cycle in numerical order, beginning with: 

a. Upstroke of the action potential in the S-A node.  
b. Opening of the mitral valve.  
c. Maximum ventricular volume.  
d. T wave.  

Topic: Heart 
Physiology 1999, Exam 2, Question 7 

252. (2 points) Place the following events of the cardiac cycle in numerical order, beginning with: 

a. Upstroke of the action potential in the S-A node.  
b. S2 heart sound.  
c. P wave.  
d. v wave in right atrium.  



Topic: Heart 
Physiology 1999, Exam 2, Question 8 

253. (2points) The sinoatrial node is the normal pacemaker because it: (Circle one choice below) 

a. is the most richly supplied with nerve endings  
b. is the first portion of the heart to beat in the embryo  
c. possesses the highest frequency of automatic discharge  
d. is the origin of the conduction system of the heart  
e. contains pacemaker channels  

Topic: Heart 
Physiology 1999, Exam 2, Question 9 

254. (4 points) Therapeutic uses for digitalis. Digitalis, originally discovered in the foxglove plant, has a number of 
therapeutic effects but may also exhibit toxic side effects. At the cellular level, discuss the therapeutic effect of 
digitalis to enhance myocardial contractility - how does digitalis work to mediate this change. You may use a 
combination of diagrams and words to answer the question. 
 
In addition to changing contractility, digitalis is frequently used treat a common cardiac arrhythmia. What is the 
arrhythmia and why does digitalis help in this context? 

Topic: Heart 
Physiology 1999, Exam 2, Question 10 

255. (2 points) The pulmonary valve normally opens before the aortic valve because the:(Circle one choice below) 

a. diameter of the pulmonary artery is less than that of the aorta  
b. right ventricle contracts before the left ventricle  
c. rate of pressure rise in the right ventricle is greater than that of the left ventricle  
d. diastolic pressure in the pulmonary artery is less than that in the aorta  
e. leaflets of the aortic valve are stiffer and harder to open than those of the pulmonic valve  

Topic: Heart 
Physiology 1999, Exam 2, Question 11 

256. (2 points) Match the following valve defects with the corresponding signs from the list on the right. 
 
___a) mitral valve stenosis 
___b) mitral valve regurgitation 
___c) pulmonic valve stenosis 
___d) aortic valve regurgitation 

a. diamond-shaped ejection murmur  
b. tall v wave  
c. early diastolic murmur  
d. atrio-ventricular pressure gradient  

Topic: Heart 
Physiology 1999, Exam 2, Question 12 

257. (8 points) Define and explain each of the following, as they apply to cardiac function. Be clear and concise. 
 
 
a) Class II antiarrhythmic drug 
 
b) First degree A-V block 



 
c) Ejection fraction 
 
d) Preload 
 
e) overload suppression 
 
f) Frank-Starling mechanism 
 
g) Contractility 
 
h) Left axis deviation 

Topic: Heart 
Physiology 1999, Exam 2, Question 13 

258. (3 points) Cardiovascular effects of cocaine. The following statement is condensed from an article by E.J. 
Eichorn and P.A. Graybum on "Substance abuse and the heart" pp 1687-1701, in Cardiovascular Medicine. Read 
it carefully and answer the following questions. 
 
It is estimated that more than 22 million Americans have tried cocaine at least once, and 5 million are current 
users. Cocaine abuse has become a significant socioeconomic burden to our society. Retrospective review of 
hospital records from urban medical centers suggest that 5 to 1 0 percent of emergency room visits may be due 
to cardiac complications related to cocaine abuse. Although the exact incidence of death attributed directly or 
indirectly to cocaine abuse is not known, it is clear that cardiovascular manifestations of cocaine abuse 
constitute an important heal cocaine has at least two effects: (1) it is a local anesthetic with effects on fast Na 
channels similar to lidocaine; and (2) it augments the effects of catecholamines through blockade of their 
reuptake at the synaptic junction and release of epinephrine and dopamine from the adrenal medulla. It has 
been documented in animals and humans that cocaine acutely raises systemic blood pressure and heart rate. In 
addition, cocaine has alpha-1 adrenergic agonist properties, and its ability to cause coronary vasoconstriction 
has been established. Moreover, the inhibition of norepinephrine reuptake by cocaine could potentiate 
ventricular arrhythmias via a catecholamine effect. Therefore, it is not surprising that malignant ventricular 
arrhythmias have been reported with cocaine abuse. Such arrhythmias in the context of cocaine ingestion 
appear to require a substrate, such as MI, myocarditis, or LV dysfunction. Therefore, cocaine-mediated 
ventricular arrhythmias are probably related to a combination of ventricular dysfunction and catecholamine 
stimulation, which lowers the threshold for inducing ventricular tachycardia and fibrillation. 
 
Based on the above, discuss changes in the following that would be expected following acute administration of 
cocaine. In each case define the term and then indicate changes induced by cocaine and what might be the 
consequence. 
 
 

a) Afterload 
 
b) Supply/demand 
 
c) Wall Tension  

Topic: Heart 
Physiology 1999, Exam 2, Question 14 

259. (3 points) Venous Return and Cardiac Output. Since the heart is the organ which pumps blood through the 
circulation, at first it may seem logical to assume that the activity of the heart is the primary factor determining 
cardiac output. However, such is not the case, and a few key observations serve to illustrate this point. In 
experimental animals and humans, it has been demonstrated that greatly increasing cardiac pumping by 
increasing heart rate with no change in the peripheral circulation does not appreciably increase cardiac output. 
Replacing the heart in experimental animals with a powerful artificial pump does not increase the "cardiac" 
output. Reducing peripheral vascular resistance by opening a large A-V shunt increases the rate of return of 
blood to the heart and cardiac output without changing the heart rate or the contractility of the heart. In 
animals with denervated hearts and adrenal demeduilation (to prevent an increase in circulating 
catecholamines), cardiac output still increases when venous return increases during moderate exercise. 
However, at extremely high levels of exercise, the capacity of the heart to pump becomes a limiting factor. 
Consider the normal Pressure - Volume curves for the left ventricle shown below. For each of the situations 
below, draw a new Pressure - Volume diagram to illustrate the effect of each intervention below. 
 
a) Increase heart rate by 3x with no change in cardiac output. 



 

 
 
 
 
b) Open the A-V shunt to double the return of blood to the heart with no change in heart rate or contractility. 
 

 
 
 
 
Two conditions in which the cardiac pumping ability is less than the tendency for venous return are severe 
cardiac failure and extremely strenuous exercise. Under these conditions, the activity of the heart itself becomes 
the limiting factor to and the determinant of cardiac output. Examine the Pressure - Volume diagram for the 
patient with dilated cardiomyopathy 
 
c)What is the ejection fraction in this heart? 
 

 
 

Topic: Heart 
Physiology 1999, Exam 2, Question 15 

260. (1 point) A normal pressure volume diagram is shown below for the left ventricle. Draw in a new curve 
representing a acutely induced mitral valve regurgitation. 
 

 
 

Topic: Heart 
Physiology 1999, Exam 2, Question 28 

261. True/False (4 points) 
 
___1) Heart failure is one form of circulatory failure and is caused by reduced cardiac function. 
 
___2) Abnormal unloading of oxygen in peripheral tissues can lead to heart failure. 
 
___3) Myocardial compliance typically is increased in patients with heart failure. 
 
___4) Coronary artery disease, one of the most common causes of heart failure, reduces cardiac output by 
causing regional abnormalities in cardiac muscle function. 

Topic: Heart 
Physiology 1999, Exam 2, Question 29 

262. (4 points) The following compensatory mechanism help to maintain blood pressure in heart failure:(True/False) 
 
___1) Cardiac muscle hypertrophy to maintain cardiac output. 
 
___2) Cardiac chamber dilation to optimize the Frank-Starling relationship. 
 
___3) Reflex sympathetic vasodilation to reduce cardiac afterload and increase renal blood flow to promote a 
diruesis. 
 
___4) Increased atrial natiuretic peptide and aldosterone production to enhance intravascular plasma volume. 



Topic: Muscle 
Physiology 1999, Exam 1, Question 1 

263. Describe the intrinsic factors that determine the force and shortening velocity that a skeletal muscle fiber can 
produce. 

Topic: Muscle 
Physiology 1999, Exam 1, Question 2 

264. TnC is known as a regulatory contractile protein. What are the different isoforms for this protein and how many 
binding sites does each have for Ca++. Draw a tension-pCa++ relationship and indicate the functional impact 
that TnC isoforms have on this relationship. 

Topic: Muscle 
Physiology 1999, Exam 1, Question 3 

265. Develop a table that contrasts the following properties of skeletal, cardiac and smooth muscle. 

a. Excitation  
b. Coupling  
c. Activation  
d. Contraction  

Topic: Muscle 
Physiology 1999, Exam 1, Question 4 

266. Discuss the three compartment model proposed by Rome. 

Topic: Renal 
Physiology 1996, Exam 2, Question 27 
Author: Bara Mouradi 

267. Refer to this story. In answering the question, show all work, check units. 

You see a patient in clinic and obtain a set of blood chemistries. The next day the patient returns, bringing in a 
timed 24 hour urine collection, and you again obtain a set of blood chemistries. The blood chemistries have not 
changed over this interval. The urine volume is 720 mls. It is sent to the lab. The lab results are:  

   

  

Estimate the patient's GFR. Show work.  

Answer: ?  

Reason:  

GFR ~ Ccr = Ucr * V / Pcr where Ccr = creatinine clearance, Ucr = creatinine concentration in urine, V = 
urine flow rate, Pcr = creatinine concentration in plasma. Core notes p 29 says GFR can be estimated 

Plasma osmolarity = 280 mosm/L Urine osmolarity = 1,120 mosm/L

Plasma sodium = 140 meq/L Urine protein = 0

Plasma glucose = 120 mg/dL Urine glucose = 0

Plasma creatinine = 1.0 mg/dL Urine creatinine = 230 mg/dL



from creatinine—it is "almost as accurate" as using inulin (it has a star next to it, so it must be 
important!). First we have to figure out what V is: V= 720 ml / 24 hr * 60 min / hr = 0.5 ml/min Now we 
are ready to solve this: C cr = 230 mg/dL * 0.5 ml/min / 1.0 mg/dL = 115 ml/min  

Topic: Renal 
Physiology 1996, Exam 2, Question 28 
Author: Bara Mouradi 

268. Refer to this story. In answering the question, show all work, check units. 

You see a patient in clinic and obtain a set of blood chemistries. The next day the patient returns, bringing in a 
timed 24 hour urine collection, and you again obtain a set of blood chemistries. The blood chemistries have not 
changed over this interval. The urine volume is 720 mls. It is sent to the lab. The lab results are:  

   

  

Calculate his free water clearance. Show work  

Answer: ?  

Reason:  

In order to calculate free water clearance, you must first calculate osmolar clearance (CN p 94). Cosm = 
Uosm * V / Posm Cosm = 1120 mosm/L * 0.5 ml/min / 280 mosm/L = 2ml/min. Now, free water 
clearance = V - Cosm = 0.5 - 2 = -1.5 ml/min. Please note that the negative sign is important—it means 
that instead of throwing away free (distilled) water, 1.5ml/min of distilled water is ADDED into his body.  

Topic: Renal 
Physiology 1996, Exam 2, Question 29 
Author: Bara Mouradi 

269. Refer to this story. In answering the question, show all work, check units. 

You see a patient in clinic and obtain a set of blood chemistries. The next day the patient returns, bringing in a 
timed 24 hour urine collection, and you again obtain a set of blood chemistries. The blood chemistries have not 
changed over this interval. The urine volume is 720 mls. It is sent to the lab. The lab results are:  

   

  

1 pt) Pick one:   Will his ADH levels be high, medium, or low____________  

Answer: ?  

Reason:  

The answer is HIGH. CN p. 91: "Final urine ultimately leaves the papilla with an osmolarity in man 

Plasma osmolarity = 280 mosm/L Urine osmolarity = 1,120 mosm/L

Plasma sodium = 140 meq/L Urine protein = 0

Plasma glucose = 120 mg/dL Urine glucose = 0

Plasma creatinine = 1.0 mg/dL Urine creatinine = 230 mg/dL

Plasma osmolarity = 280 mosm/L Urine osmolarity = 1,120 mosm/L

Plasma sodium = 140 meq/L Urine protein = 0

Plasma glucose = 120 mg/dL Urine glucose = 0

Plasma creatinine = 1.0 mg/dL Urine creatinine = 230 mg/dL



between 50 and 1,200 mosm, dictated by total body water balance as effected by ADH." This guy had 
highly concentrated urine (1,120 mosm/L), which requires high ADH. Also, you can see from the last 
problem that the free water clearance is negative (which means that the urine is more concentrated than 
the plasma, and hence high ADH).  

Topic: Renal 
Physiology 1996, Exam 2, Question 30 
Author: Bara Mouradi 

270. Refer to the picture below. In each blank, write the WORDS that name or describe the process requested, AND 
ALSO, next to the words, the NUMBER that BEST DESCRIBES where it occurs.  

 
 

(3 pts) List the THREE KEY STIMULI for Renin secretion. Adjacent to each, place the NUMBER that best 
localizes the SOURCE of that stimulus.  

Answer: ?  

Reason:  

See CN p99 for "control of renin secretion" and p46 for the figure. The answer is...  
1. intrarenal baroreceptor (senses low stretch); MATCH with #2 (granular cells).  
2. beta-adrenergic agonists (norepi or epi); MATCH with #1 (sympathetic nerve terminals; Dr Gargus also 

accepted #2 last year).  
3. tubular sodium receptor stimulation in macula densa; MATCH with #7 (macula densa!).  

Topic: Renal 
Physiology 1996, Exam 2, Question 31 
Author: Bara Mouradi 

271. Refer to FORCES in the Starling equation that govern glomerular filtration, and to the figure below. It might be 
helpful to jot down the equation to help yourself  

 
 

(1 pt) Because no protein crosses the healthy filter, this force that would tend to favor filtration, 
_______, (occurring here in the figure _____) is always essentially zero.  

Answer: ?  

Reason:  

What? Starling on a physio test—no freaking way!! OK, CN p40: KNOW THIS! The Starling Equation: F= 
KF [(PGC - PT) - (PiGC - PiT)] Sorry, it won't accept greek letters, so you might want to glance at your 
CN to understand this. The answer is "ONCOTIC PRESSURE or COLLOID-OSMOTIC PRESSURE IN 
BOWMAN SPACE OR TUBULAR SPACE" = #3 (see p.41 in CN). Also, PLEASE NOTE that Dr. Gargus asked 
for WORDS (in BIG CAPITAL LETTERS); so, if you write down PiT instead of "oncotic pressure," he takes 
half a point off (did somebody say "anatomy"?).  

Topic: Renal 
Physiology 1996, Exam 2, Question 32 
Author: Bara Mouradi 

272. Refer to FORCES in the Starling equation that govern glomerular filtration, and to the figure above. It might be 
helpful to jot down the equation to help yourself  

 



 

(1 pt) These cells, called _______, (found here in the figure ______), can control the filtration coefficient 
(Kf).  

Answer: ?  

Reason:  

CN p.42 (underlined and all): MESANGIAL CELLS = #10. Under the influence of hormones, these cells 
contract, thus modifying Kf.  

Topic: Renal 
Physiology 1996, Exam 2, Question 33 
Author: Bara Mouradi 

273. Refer to FORCES in the Starling equation that govern glomerular filtration, and to the figure above. It might be 
helpful to jot down the equation to help yourself  

 
 

(1 pt) While most of the Starling forces change very little, this force, which tends to (Favor or Retard) 
filtration _________ differs the most between points 8 and 9 in the figure.  

Answer: ?  

Reason:  

Points #8 and #9 refer to the glomerular cappillary at the afferent and efferent ends, respectively. Top 
of p42 in CN (with a star next to it, of course): "In summary: Pt, Pgc (hence delta P) and Kf for a given 
nephron are all relatively constant along the length of the glomerular capillary; only delta Pi (i.e., PiGC) 
changes appreciably as the blood moves along." Also, by looking at the Starling equation, you should be 
able to figure out whether this force retards or favors filtration. So the answer is... "RETARD" and 
"ONCOTIC PRESSURE IN CAPILLARY" (and remember to use WORDS!!!).  

Topic: Renal 
Physiology 1996, Exam 2, Question 42 
Author: Kambiz Zainabadi 

274. Choose the ONE BEST choice from the list below to fill in the blank: 

(4 pts, 1 pt per blank) To determine a patient's intracellular volume, you first need to determine their _____ 
using _____ as a marker, and then from that volume you would need to subtract the patient's _____, calculated 
using _____ as a marker.  

a. insulin  
b. plasma volume  
c. radio-tagged red cells  
d. carbon-14  
e. extracellular volume  
f. interstitial volume  
g. total body water  
h. tritiated water  

Answer: ?  

Reason:  

"To determine a patient's intracellular volume, you first need to determine their[sic] total body water (G) 
using tritiated water (H) as a marker, and then from that volume you would need to subtract the 
patient's Extracellular volume (E), calculated using inulin (A) as a marker." The total fluid volume in the 



human body is equivalant to the total body water. Total body water consists of two major compartments, 
1) extracellular fluid volume and 2) intracellular fluid volume. so TBW = ICF + ECF. The total body water 
content is easily measured using an indicator such as deuterium oxide, or tritiated water (page 5 CN). 
ECF is measured using "substances which are not readily taken up by the cell", e.g. inulin (page 5 
CN).Yet, there are no good markers to measure the ICF. But by manipulating the above equation to give 
us ICF = TBW -ECF, we can easily figure out ICF when given the other two variables.  

Topic: Renal 
Physiology 1996, Exam 2, Question 43 
Author: Kambiz Zainabadi 

275. Refer to the figure below (1 pt): 

 

 
 

Which line from the figure characterizes the kidney's handling of glucose_____  

Answer: C  

Reason:  

The slopes of these graphs represent the level of clearence. Two important data that we can extrapolate 
from the graphs are the level of clearence of a substance as the function of its plasma concentration and 
the level of urinary excretion as a function of plasma concentration. 

Curve B represents the clearence graph for Inulin. The kidney gets rid of inulin only through filteration. 
filteration of a substance is directly proportional to its plasma concentrion and IS NOT SATURABLE. So as 
you increase plasma inulin levels you increase its urinary excretion linearly. The clearence (slope of the 
graph) stays constant because: C = U*V / P. So if you increase U and P proportionaly C stays constant.  

Curve A represents the clearence graph for PAH. PAH is a substance which is both filtered and actively 
secreted in the nephron. In low PAH plasma concentrations (first part of the graph with high a slope), as 
you increase PAH plasma levels you increase the amount of PAH excreted. This is because you have 
more molecules of PAH being filtered and more molecules available for the PAH transporter proteins to 
actively secrete into the tubules. The initial slope of curve A is larger than that of curve B because unlike 
inulin, PAH is both being filtered and secreted. Yet at a certain plasma concentration of PAH you saturate 
the PAH transporters of the nephrons. Now the only increase in urinary excretion of PAH that we see is 
solely due to filteration; now the clearence of PAH resembles that of Inulin. Yet, for a given plasma 
concentration PAH is still being excreted more than inulin because PAH secretion is still taking place but 
at a constant rate. Graph C represents the clearence graph for Glucose. At normal glucose plasma levels 
glucose is very efficiently reabsorbed. Thus we don't see any urinary excretion of glucose. Yet in 
untreated diabetics glucose concentrations become abnormaly elevated and we see curve C. glucose 
transporters have become saturated and are operating at maximal levels. Any increase in plasma 
concentrations now results in a proportaional increase in urinary excretion of glucose via filteration.  

Take home message: Filteration is not saturable. secretion and reabsorbtion are saturable because they 
involve proteins with limited substrate binding capacity.  

CN Pages 31-35  

Topic: Renal 
Physiology 1996, Exam 2, Question 44 
Author: Kambiz Zainabadi 

276. Refer to the figure below (1 pt): 

 

 



 

Which line best represents glomerular filtration plus secretion _____  

Answer: A  

Reason:  

Again, PAH is filtered and secreted efficiently by the kidney.  

Topic: Renal 
Physiology 1996, Exam 2, Question 45 
Author: Kambiz Zainabadi 

277. Refer to the figure below (1 pt): 

 

 
 

Very low concentrations of substances handled like which curve are useful in determining renal blood 
flow_____  

Answer: A  

Reason:  

PAH clearence rate is a good approximation for renal blood flow. (Page 30 of the core note). I am 
basically quoting the core notes. PAH is freely filtered and secreted by the kidney. So if you have 
sufficiently low amounts of PAH, to not saturate active secretion, you know that for every X ml of blood 
that is being pumped into the kidney X ml of PAH is being secreted. Using reverse logic, For every X ml 
of PAH secreted per minute into the urine, there is X ml of blood per minute being pumped into the 
kidney.  

Topic: Renal 
Physiology 1996, Exam 2, Question 46 
Author: Kambiz Zainabadi 

278. (1 pt) Tubuloglomerular feedback is an important safety control that prevents a given nephron from being 
overwhelmed by more solute than it can resorb. The sensor is found 

a. in the mesangial cells  
b. in the granular cells of the juxtaglomerular apparatus  
c. in the macula densa  
d. in the afferent arteriole  

Answer: C  

Reason:  

According to Dr. Gargus macula densa is where the renal tubules kiss the glomerulus. One of the roles of 
Macula Densa is to see if the nephron is doing its job by sensing the composition of the filterate. So it 
makes sense for the sensor to be here. An increase in systemic blood pressure would alter the 
composition of the filterate. This, in turn, would be sensed by the macula densa. Macula densa cells 
would then signal the juxtaglomerular cells to signal the afferent arteriols to contract. This increases 
their resistance and reduces blood flow and GFR. How it works: Increase in BP --> increase in Cap. 
Hydrostatic pressure. Using the formula 

Puf = (Hcap - Htub) - cap conc. gradient  



we see that that Puf will increase. GFR, being a function of puf, would also increase. But via the 
tubuloglomerular feedback loop the constriction of afferent arterioles decreases the increased Hcap 
caused by high BP back to normal. Now you have normal Puf and GFR and everyone is happy.  

Topic: Renal 
Physiology 1996, Exam 2, Question 47 
Author: Kambiz Zainabadi 

279. The feature of an epithelial cell that is most specialized is 

a. the Na/K ATPase  
b. the basolateral membrane  
c. the apical membrane  
d. the actin fibrils  

Answer: C  

Reason:  

Most epithelial cells have a basoleteral Na/K pump (pg 52 core notes). We also see Na/k pumps in 
neurons. So A and B are scratched. Actin fibrils are one of the cystokelton components of majority of 
eukaryotic cells. So D is scratched. The apical membrane of the nephron is very specialized. it has 
transporters such as Na/K/Cl, Na/Cl, HC03/CL which are not only unique to the kidney but also unique to 
different regions of it. So an epithelial cell that is specialized in transport of molecules (e.g. kidney or G.I 
cells) first creates an electrochemical gradient via the basolateral Na/K pump. Then it uses this 
electrochemical gradient to transport substances which it needs through its apical surface.  

Topic: Renal 
Physiology 1996, Exam 2, Question 48 
Author: Giselle Perez de la Garza 

280. Which feature best distinguishes Primary from Secondary active transport. 

a. Only primary active transport can move a substrate up its concentration gradient  
b. Only primary active transport can move a substance up its electrochemical gradient  
c. Only primary active transport can move ions  
d. Only primary active transport moves substrate as a direct result of ATP hydrolysis  

Answer: D  

Reason:  

a. False. Primary active transport moves up its electrochemical gradient.  
b. False. Secondary active transport can also move a substance up its electrochemical gradient, because 

the energy for this process is provided by another substance moving down its electrochemical gradient. 
Movement of the two substances is thus coupled.  

c. False. Other processes such as secondary active transport can also transport ions.  
d. True. The definition of PRIMARY active transport is that "metabolically produced chemical energy is the 

direct source of the energy for the process." The energy comes directly from the splitting of ATP by 
membrane-bound ATPase.  

Refer to Renal Phys. Core Notes pg. 52; Lecture #5 Handout; and Renal Physio by Vander (4th Edition), 
pg. 33-4 re: Classification of Transport Mechanisms  

Topic: Renal 
Physiology 1996, Exam 2, Question 49 
Author: Giselle Perez de la Garza 



281. The short circuit current (Isc) of an epithelium 

a. is equal to the active transepithelial sodium transport  
b. is twice the current that must be applied across an epithelium to produce a condition with 0 trasneithelial 

potential  
c. is produced by water resorption  
d. is set up by the Nernst diffusion potential for potassium  

Answer: A  

Reason:  

a. True. The short circuit current was discussed in conjunction with the Ussing model for transepithelial 
Na+ transport across frog skin. Renal Physio Core Notes pg. 53-54 describe the experiment in detail and 
provide useful diagrams; lecture #5 handout is helpful as well. This question focuses on the definition of 
the short circuit current; it is "the amount of current needed to nullify the potential difference across the 
membrane" and is equal to "the net active transport of charged ion (Na+)."  

b. False. The short circuit current is EQUAL to the current that must be applied across an epithelium to 
produce a condition with 0 transepithelial potential.  

c. False.  
d. False.  

Topic: Renal 
Physiology 1996, Exam 2, Question 50 
Author: Giselle Perez de la Garza 

282. (1 pt) The vast majority of the secreted protons serve to recapture filtered _____ 

a. Bicarbonate  
b. Phosphate  
c. Glucose  
d. Ammonia  
e. Carbon dioxide  

Answer: A  

Reason:  

a. True. "Secreted protons combine with bicarbonate to give carbonic acid which subsequently dissociates 
to water and CO2." Proton secretion is the rate-limiting step for bicarb reabsorption. - Renal Physio Core 
Notes, pg. 110-111.  

b. False.  
c. False.  
d. False.  
e. False.  

Topic: Renal 
Physiology 1996, Exam 2, Question 51 
Author: Giselle Perez de la Garza 

283. (1 pt) In acidosis, the majority of the new bicarbonate created occurs when ____ is secreted 

a. Bicarbonate  
b. Phosphate  
c. Glucose  
d. Ammonia  
e. Carbon dioxide  

Answer: D  



Reason:  

a. False.  
b. False.  
c. False.  
d. True. New bicarbonate is created when glutamine enters the luminal and basolateral membranes of 

proximal tubular cells and is subsequently metabolized into ammonium and bicarbonate. The bicarb 
crosses the basolateral membrane into the peritubular plasma, whereas the ammonium is actively 
secreted into the lumen via the Na/NH4+ countertransporter. The excretion of ammonia is diffusion 
trapped and has a high capacity to promote H+ excretion. - Renal Physio Core Notes, pg. 114  

e. False.  

Topic: Renal 
Physiology 1996, Exam 2, Question 52 
Author: Giselle Perez de la Garza 

284. (1 pt) When the secreted proton associates with filtered ______, the pH of the urine is acidified. 

a. Bicarbonate  
b. Phosphate  
c. Glucose  
d. Ammonia  
e. Carbon dioxide  

Answer: B  

Reason:  

a. False.  
b. True. Na2HPO4 + H+ -> Na+ + NaH2PO4  

"Freely filtered inorganic phosphate that is not reabsorbed (25%) can be titrated to NaH2PO4 and 
excreted to get rid of protons. This process actually acidifies the urine, and these protons produce the 
'titratable acid'." - Renal Physio Core Notes, pg. 113.  

c. False.  
d. False.  
e. False.  

Topic: Renal 
Physiology 1996, Exam 2, Question 53 
Author: Giselle Perez de la Garza 

285. (1 pt) The control of potassium excretion is achieved mainly by regulating 

a. potassium filtration  
b. potassium reabsorption  
c. potassium secretion  
d. potassium concentration in the cells  

Answer: C  

Reason:  

a. False.  
b. False.  
c. True. "ALL of the regulation of K+ excretion can be understood in terms of cortical collecting duct 

Principal Cell function. At high K+ intake activity they actively secrete essentially all the K+ found in the 
urine into the tubule." Renal Physio Core Notes pg. 120.  

d. False.  



Topic: Renal 
Physiology 1996, Exam 2, Question 54 
Author: Giselle Perez de la Garza 

286. (1 pt) A high plasma potassium concentration is a direct stimulus for 

a. afferent arteriolar constriction  
b. renin release  
c. water channel insertion  
d. aldosterone release  

Answer: D  

Reason:  

a. False.  
b. False. There are 4 factors which regulate renin release. Renin is secreted in response to 1) Increased 

renal sympathetic nerve activity 2) Decreased stretch on the intrarenal baroreceptors 3) Decreased 
delivery of NaCl to the macula densa 4) Decreased Angiotensin II. [Remember that Angiotensin II 
inhibits renin secretion]. Refer to Renal Physio Core Notes, pg.99-100.  

c. False. An increase in ADH causes insertion of water channels in the apical membrane of the collecting 
duct.  

d. True. "Aldosterone is secreted in response to high K+. Key regulation (of plasma K+) is via intracellular 
buffering, modulated by aldosterone, insulin and epinephrine." - Renal Physio Core Notes, pg.119.  

Topic: Renal 
Physiology 1996, Exam 2, Question 55 
Author: Giselle Perez de la Garza 

287. (3 pts total, 1/2 pt per choice) forms one story. Choose the correct number of the pair to fill in the blank. 

High plasma osmolarity is sensed by the CNS (osmoreceptors or volume receptors), triggering 
(aldosterone or ADH) release. This hormone then binds to receptors (on the basolateral membrane or in 
the nucleus) of the principle cells of the (collecting duct or thick ascending lim), activating a G protein and 
increasing intracellular cAMP, causing the (insertion or removal) of water channels in the apical membrane 
and (a fall or a rise) in the urine osmolarity.  

Answer: ?  

Reason:  

High plasma osmolarity is sensed by the CNS OSMORECEPTORS triggering ADH release. This hormone 
then binds to receptors ON THE BASOLATERAL MEMBRANE of the principal cells of the COLLECTING 
DUCT, activating a G protein and increasing intracellular cAMP, causing the INSERTION of water channels 
in the apical membrane and a RISE in the urine osmolarity. 

This question was taken almost verbatim from the Renal Physio Core Notes, pg 80. Also refer to Lecture 
Handouts #7 & 9 and Renal Physio by Vander, pg. 133-134. Remember that ADH is secreted by the 
posterior pituitary.  

Topic: Renal 
Physiology 1996, Exam 2, Question 56 
Author: Giselle Perez de la Garza 

288. (1 pt, Board format) The Na-K-Cl cotransporter 

1. only a, b and c are TRUE  
2. only b and d are TRUE  
3. only a and c are TRUE  
4. only d is TRUE  
5. all are TRUE  



a. is the target of the potent loop diuretics  
b. leaves the tubular fluid hypotonic to plasma  
c. carries out the electroneutral transport of 4 ions simultaneously  
d. is the origin of the "single effect" amplified by countercurrent multiplication  

Answer: ?  

Reason:  

The answer is #5. ALL are true. 

a. True. Loop diuretics such as Furosemide and Bumetanide target the Na-K-Cl cotransporter in the apical 
membrane of the thick ascending limb of the loop of Henle.  

b. True. The Thick Ascending Limb of the loop of Henle is also called the Diluting Segment because the 
tubular fluid in this segment is ALWAYS hypotonic to plasma. Refer to Renal Physio Core Notes, pg. 75.  

c. True. The Na-K-Cl transporter is electroneutral; it does not directly contribute to the electrical potential 
across the cell. This cotransporter transports 1 Na, 1 K, and 2 Cl ions simultaneously.  

d. True. The "single effect" refers to the separation of solute (salt) from water which is achieved by the Na-
K-Cl transporter in the Thick Ascending Limb.  

Refer to Renal Physio Core Notes pgs.74-75 & pgs.82-85. Lecture Handouts #7 & 8 and Renal Physio by 
Vander (4th Edition) pg.101 are also helpful.  

Topic: Renal 
Physiology 1996, Exam 2, Question 57 
Author: Giselle Perez de la Garza 

289. (1 pt, Board format) Urea transport is a central participant in the concentrating mechanism of the kidney 

1. only a, b, and c are TRUE 
2. only b and d are TRUE 
3. only a and c are TRUE 
4. only d is TRUE 
5. all are TRUE 

a. urea is actively transported into the thin descending limb of Henle's loop 
b. urea in the medulla serves draw sodium passively out of the early thin ascending limb of Henle's loop 
c. urea passively enters the deep papillary collecting duct when ADH is present 
d. urea comprises about half of the osmoles in the medulla used to passively move water 

Answer: ?  

Reason:  

The answer is #2. 

a. False. Urea is PASSIVELY transported into the thin ASCENDING limb of the loop of Henle which is 
moderately permeable to urea. The thin descending limb is relatively impermeable to urea. Refer to 
Renal Physio Core Notes pg. 75 and Renal Physio by Vander (4th Edition), pg. 59.  

b. True. "Interstitial urea is required for passive NaCl reabsorption from the thin ascending limb" - Renal 
Physio Core Notes pgs. 91-92.  

c. False. Urea passively LEAVES the inner medullary collecting duct when ADH is present.  
d. True. The interstitial urea, together with the interstitial NaCl, provides the osmotic driving force for 

passive water resorption according to pg. 92 of the Core Notes. Approximately half of the medullary 
osmolarity consists of urea according to Renal Physio by Vander (4th Edition), pg. 106.  

Topic: Renal 
Physiology 1997, Exam 2, Question 31 
Author: Valerie Sugiyama 

290. (Questions 31 and 32 are related) (1 point) of the three major body fluid compartments, which one has the 



largest volume____________. 

Answer: ?  

Reason:  

INTRACELLULAR FLUID COMPARTMENT 

Remember: 1/3 extracellular fluid (1/4 intravascular and 3/4 interstitial) 2/3 intracellular fluid  

Best of luck on the exam....just think, it's almost summer!!!!  

Topic: Renal 
Physiology 1997, Exam 2, Question 32 
Author: Anil Tiwari 

291. (1 point) Which ion species dictates the size of this compartment (choose one) 

a. Iron, because of its contribution to hemoglobin  
b. Sodium, because it is excluded by the plasma membrane  
c. Bicarbonate, because it is very actively reabsorbed in the kidney  
d. Potassium, because it predominates in the cytoplasm  

Answer: D  

Reason:  

"What sodium is to the ECF, potassium is to the ICF. It is the major intracellular cation, and it is pumped 
into the cells by the Na-K ATPase." CN p7 

a. maybe, if you're the man of steel and you have lots of unbound Iron in your blood.  

b. sodium determines ECF volume  

c. bicarbonate is involved with regulating the pH of blood.  

d. potassium determines ICF volume  

Topic: Renal 
Physiology 1997, Exam 2, Question 33 
Author: Anil Tiwari 

292.  

 
 

Your patient's fluid status had been stable in state A. One day you are able to determine something has 
happened to push him to state B. What might have done this? (Choose one)  

a. Extremely hot day, the air conditioner broke, patient soaked sheets with sweat  
b. Visitor secretly gave patient bottle of scotch, which he drank  
c. Visitor secretly gave patient jumbo bag of salted potato chips, which he ate  
d. The intern covering for you last night mixed up the IV order, hanging D5W  

(5% solution of glucose in distilled water) instead of the required normal saline  

Answer: C  

Reason:  



Note that in the picture above, the ECF volume and osmolarity both increased. The ICF volume 
decreased while the osmolarity increased. 

a. when you get all sweaty and soak the sheets, you've lost a lot of bodily fluid. thus both the ICF and ECF 
volume would decrease.  

b. alcohol is a diuretic and would also reduce ECF and ICF.  

c. eating salt would increase the osmolarity of the ECF. water from the ICF would flow out into the ECF to 
balance the increased ECF osmolarity. CN p6.  

d. adding D5W would decrease the osmolarity of both the ICF and ECF since it lacks the dissolved ions 
found in saline.  

Topic: Renal 
Physiology 1997, Exam 2, Question 34 
Author: Anil Tiwari 

293.  

 
 
(1 point) What technique is most useful in determining the volume increase of the expanded compartment 
(choose one). 

a. determine the concentration of plasma sodium  
b. determine the change in daily weights  
c. determine the distribution volume of inulin  
d. determine the fractional ratio of plasma to urine creatinine  

Answer: C  

Reason:  

"The volume of a body fluid compartment can be measured by adding a marker to the compartment and 
measuring its concentration once it has reached equilibrium... To qualify as a good marker for a 
particular fluid compartment, a substance must be confined to and be distributed evenly throughout the 
compartment... Various markers have been used to measure the volumes of the total body and ECF. 
[However,] no markers are available for measuring the volume of the intracellular compartment." Total 
body water indicators are deuterium oxide, tritiated water, and antipyrine. ECF indicators are inulin, 
sucrose, mannitol , radiolabeled Cl and sulfate. Plasma volume is measured by radiolabeled RBCs and 
albumin. -- CN p5. 

a. while Na will effect the ECF, it is not confined to the ECF.  

b. daily weights measure the Total Body Water (TBW) volume.  

c. inulin is confined to the ECF and thus would be a good marker for determining volume.  

d. this would be used to determine kidney function.  

Topic: Renal 
Physiology 1997, Exam 2, Question 35 
Author: Anil Tiwari 

294. (1 point) The major functional roles of the two capillary beds in the kidney portal system are best characterized 
by (choose one) 

a. the first bed carries out net filtration driven mainly by the hydrostatic pressure, and the second bed 
carries out net reabsorption driven mainly by oncotic pressure  



b. the first bed carries out net filtration driven mainly by oncotic pressure, and the second bed carries out 
net reabsorption driven mainly by hdrostatic  

c. the first and second beds carry out both filtration and reabsorption, the first bed has active transport into 
the tubule, the second bed active transport out  

d. the first bed carries out net secretion and the second bed carries out net excretion  

Answer: A  

Reason:  

The first capillary bed is in the glomerulus. The second capillary bed is made up of peritubular capillary 
arteries which surround the loop of Henle and the convoluted tubules. "Glomerular dynamics involves the 
balance of forces between the glomerular capillaries and Bowman's capsule, whereas the peritubluar 
forces are between the interstitium and the peritubular capillaries." -- Vander Chap 6. 

"Whereas the net driving pressure across the glomerular membranes always favors filtration out of the 
capillaries into Bowman's capsule, the net driving pressure across the peritubular capillaries always 
favors movement into the capillaries."  

Topic: Renal 
Physiology 1997, Exam 2, Question 36 
Author: Anil Tiwari 

295. (1 point) The "clearance" of a substance is (choose one BEST): 

a. the amount of a substance passing through the kidney in a unit of time  
b. the volume of a substance passing into the urine in a unit of time  
c. the volume of plasma containing the amount of a substance passing into the urine in a unit of time  
d. the hypothetical volume of urine containing the amount of a substance passing through the kidney in a 

unit of time  
e. none of the above  

Answer: C  

Reason:  

Vander defines the clearance of a substance as the "volume of plasma from which that substance is 
completely cleared by the kidneys per unit time." 

Gargus on CN p27 gives a formula for clearance as: clearance (ml/min) = rate of excretion (mmol/min) 
divided by the plasma concentration (mmols/ml)  

Remember: Clearance units must be in volume/time.  

Topic: Renal 
Physiology 1997, Exam 2, Question 37 
Author: Anil Tiwari 

296. A patient presents to the ER, complaining that they are breathing fast.  You obtain the following plasma and 
urine chemistries:  The urine flow rate is 3 ml/min.  
   
  

   

Posm = 300 mosm  Uosm = 1,200 mosm

PNa = 120 meq/L Uglucose = 250 mg/dL

Pcreatinine= 1.0 

mg/dL 

 Ucreatinine = 40 

mg/dL

PK = 4 meq/L UNa = 1 meq/L



   
  

(2 points) Calculate his free water clearance. Show work, starting with the correct equations. Watch units.  

Answer: ?  

Reason:  

Applying the concept of clearance from the last question, the Osmolar Clearance is (Uosm x V) / Posm. 

The free water clearance is the urine flow rate minus the osmolar clearance (V-Cosm) 

Cosm = (Uosm x V) / Posm 

 

Cosm = (1200mosm x 3ml/min) / 300mosm 

 

Cosm = 12ml/min 

 

CH2O = V - Cosm 

 

CH2O = 3ml/min - 12ml/min 

 

CH2O = -9ml/min 

 

The CH2O means that in one minute the kidneys cleared 12ml of plasma of osmoles and excreted this 

amount of osmoles into 3ml of urine. The remaining 9mls of free water was returned into circulation.  

A negative CH2O is indicative of hypertonic urine. 

 

Hope you followed that, if you want to read more about it, check out CN p94-95. CH2O is not in Vander, 

or at least not in my retro version from 1991.  

Topic: Renal 
Physiology 1997, Exam 2, Question 38 
Author: Katayon Setoodeh 

297. A patient presents to the ER, complaining that they are breathing fast.  You obtain the following plasma and 
urine chemistries:  The urine flow rate is 3 ml/min.  
   
  

   
   
  

(2 points) Without relying on memorized normal values, we can immediately see that there is something 
"wrong" (i.e. unusual, unexpected) with the plasma values. State what is "wrong" (minor credit) and write the 
equation that tells you so (major credit).  

Answer: ?  

Posm = 300 mosm  Uosm = 1,200 mosm

PNa = 120 meq/L Uglucose = 250 mg/dL

Pcreatinine= 1.0 

mg/dL 

 Ucreatinine = 40 

mg/dL

PK = 4 meq/L UNa = 1 meq/L



Topic: Renal 
Physiology 1997, Exam 2, Question 39 
Author: Katayon Setoodeh 

298. A patient presents to the ER, complaining that they are breathing fast.  You obtain the following plasma and 
urine chemistries:  The urine flow rate is 3 ml/min.  
   
  

   
   
  

(1 point) Likewise, without relying on memorized normal values, we can immediately see that there is 
something "wrong" with the urine values. State what is wrong and why.  

Answer: ?  

Topic: Renal 
Physiology 1997, Exam 2, Question 40 
Author: Katayon Setoodeh 

299. A patient presents to the ER, complaining that they are breathing fast.  You obtain the following plasma and 
urine chemistries:  The urine flow rate is 3 ml/min.  
   
  

   
   
  

(2 points) Despite the fact that something is wrong with both the urine and plasma, the overall picture 
presented by both are consistent with one another. Why? An equation would be helpful (and it may help you 
remember to know that there is one)  

Answer: ?  

Topic: Renal 
Physiology 1997, Exam 2, Question 41 
Author: Katayon Setoodeh 

300. (2 points) A drug is noted to cause a decrease in GFR. How might the drug be doing this? (again, it would likely 
help to write the equation.) Circle one correct NUMBER 

1. a, b, c correct 

Posm = 300 mosm  Uosm = 1,200 mosm

PNa = 120 meq/L Uglucose = 250 mg/dL

Pcreatinine= 1.0 

mg/dL 

 Ucreatinine = 40 

mg/dL

PK = 4 meq/L UNa = 1 meq/L

Posm = 300 mosm  Uosm = 1,200 mosm

PNa = 120 meq/L Uglucose = 250 mg/dL

Pcreatinine= 1.0 

mg/dL 

 Ucreatinine = 40 

mg/dL

PK = 4 meq/L UNa = 1 meq/L



2. b and d correct 
3. a and c correct 
4. d alone correct 
5. all are correct 

a. constricting the afferent arteriole, hence reducing glomerular hydrostatic pressure  
b. increasing the systemic blood pressure, and therefore the perfusion pressure and blood flow  
c. causing obstruction in the urinary tract, increasing tubular hydrostatic pressure  
d. decreasing plasma albumin, and hence plasma oncotic pressure  

Answer: ?  

Topic: Renal 
Physiology 1997, Exam 2, Question 42 
Author: Katayon Setoodeh 

301. (1 point) The Starling force that changes MOST as the blood proceeds from the start to the end of the 
glomerulus 

a. The tubular short circuit current  
b. The tubular electrochemical potential for potassium  
c. The capillary hydrostatic pressure  
d. The capillary oncotic pressure  

Answer: ?  

Topic: Renal 
Physiology 1997, Exam 2, Question 43 
Author: Lisa Tran 

302. (2 points) Glomerulo-tubular balance (GTB) and tubulo-glomerular feedback (TGF) are very different regulatory 
processes that unfortunately sound similar. After each statement, fill in the blanks with either GTB or TGF to 
indicate to which process it refers.  
Proximal reabsorption is adjusted up or down to match load, such that a fixed percentage of the load is always 
reabsorbed______________________ Prevents a nephron from being overwhelmed by controlling the arterioles 
feeding it ________________Starling and Third-factor forces in the peritubular capillary are central to this 
mechanism_____________Macula densa detecting a high salt load are central to this 
mechanism_____________________________ 

Answer: ?  

Reason:  

GTB; TGF; GTB; TGF 

a. "A change in GFR (glomerular filtration rate) automatically induces a proportional change in the 
reabsorption of sodium by the proximal tubules. This phenomenon is known as glomerulotubular 
balance…For example, if GFR is experimentally decreased by 25 percent by tightening a clamp around 
the renal artery, the rate of proximal sodium reabsorption also decreases by close to 25 
percent." (Vander 122)  

b. "Tubuloglomerular feedback is a … complex process, which primarily regulates GFR, with changes in RBF 
(renal blood flow) as a secondary consequence. Increased flow through the macula densa results in 
generation of a vasoconstrictor chemical in the juxtaglomerular apparatus. This vasoconstrictor 
stimulates the smooth muscle of the adjacent afferent arterioles. The arteriolar constriction dampens the 
increases in GFR and RBF that would have been caused by the elevated renal arterial blood 
pressure." (Vander 35)  

c. The Starling hypothesis holds that the balance between filration and reabsorption of water depends on 
the difference in hydrostatic and oncotic pressures between the blood and the tissues, and on the 
permeability of the vessel. (NMS Physio 169) In GTB, Starling forces in the peritubular capillaries 
determine the speed of fluid removal from the peritubular space into the peritubular capillaries, hence 
also determining the net rate of salt/fluid reaborption by the proximal tubule. (CN Lecture 4, p. 47) 
"Third-factor forces" appears to refer to the Starling forces in the peritubular capillary. (CN Lecture 9, p. 
102)  



d. "The higher the flow rate, the higher the sodium chloride concentrations. These increased concentrations 
in turn cause the macula densa to reabsorb more sodium and chloride, and it is this increase 
reabsorption that somehow causes increased production of the vasoconstrictor that acts on the different 
arterioles." (Vander 35)  
For further clarification re: TGF, please also see CN Lecture 4, p. 45.  

Topic: Renal 
Physiology 1997, Exam 2, Question 44 
Author: Lisa Tran 

303. 1/2 point per blank) The three principle sources of stimuli for the granular cells of the afferent arteriole to 
release MORE renin are (state input as well as the DIRECTION it must change): 

The released renin acts on ______________________ yielding a product which the lung converts to ________ 
and which in turn is the most potent stimulus for the adrenal to release _________ which acts on the principal 
cell, causing the insertion of channels that (increase/decrease) ____________ and (increase/decrease) 
______________ in the urine.  

Answer: ?  

Reason:  

Decreased blood pressure leads to:  
1. Stretch on central baroreceptors -> Increased sympathetic outflow of the renal nerve -> Norepinephrine 

-> Beta receptor  
2. Decreased stretch on intra-renal baroreceptors of the granular cells themselves  
3. Decreased flow at macula densa sensors (tubular sodium receptors)  

The above answer is straight from the key, with additional information from the core notes added in 
parentheses. Possible clinical causes for stimulation of renin secretion include hemorrhage, reduced 
extracellular fluid, suprarenal aortic constriction, and acute renal artery stenosis. Note that angiotensin 
feedback INHIBITS renin secretion. (CN Lecture 9, p. 100) 

angiotensinogen; angiotensin II; aldosterone; decrease; Na+; increase; K+. Renin converts renin 
substrate or angiotensinogen to angiotensin I by cleaving off four amino acids. Angiotensin I is converted 
to angiotensin II by angiotensin I converting enzyme (ACE), found mostly in the lungs but also in the 
kidneys. Angiotensin II is the most powerful vasoconstrictor known. It simulates release of 
norepinephrine and epinephrine in the adrenal cortex, stimulates the thirst center, stimulates 
aldosterone release, and release of anti-diuretic hormone (ADH). In the kidney, aldosterone stimulates 
principal cells of the collecting ducts to REABSORB SODIUM, which also results in the SECRETION of K+ 
and H+. Note: There are two reabsorption pathways for Na+ in the distal tubule, one sensitive to 
aldosterone, one not. Only about 2% of the filtered load of Na+ is subject to aldosterone control. (CN 
Lecture 9, p. 101-104; Vander 3-4, 124)  

Topic: Renal 
Physiology 1997, Exam 2, Question 45 
Author: Lisa Tran 

304. (1/2 pt per blank) Ussing, Curran and Diamond were each pioneers in defining the basic mechanisms by which 
transporting ___________ function to carry out their two major functions of maintaining ion and water 
gradients, and carrying out the net transport of these substances. Fill in the name that is BEST associated with 
each principle below. 
Short circuit current _______________ 
Reflection coefficient, sigma ___________ 
Standing gradient in lateral intercellular spaces ________________ 

Answer: ?  

Reason:  

Epithelia; Ussing; Curran; Diamond. Ussing’s work provided the original model for Na+ transport. The 
potential difference across the frog skin was reduced to zero by passing a current across it, so that only 
actively transported ions would show net movement. The experiments demonstrated that the outer or 
apical membrane is relatively permeable to Na+ and not K+, while the inner or basolateral membrane is 



relatively impermeable to Na+ but highly permeable to K+. Curran’s work provided the model for salt 
and water transport, or solute-solvent coupling. He demonstrated that by producing a series membrane 
model with a middle compartment with a greater osmolarity than the other compartments, it is possible 
to produce a net volume flow. The rate of this flow is dependent on the hydraulic conductivity of the two 
membranes. Diamond applied Curran’s model to an epithelium with a standing gradient flow system, 
where compartment M was represented by the lateral intercellular spaces. (CN Lecture 5, p. 53-56) FYI: 
These scientists’ names are NOT mentioned in Vander, NMS Physio, or BRS Physio.  

Topic: Renal 
Physiology 1997, Exam 2, Question 46 
Author: Lisa Tran 

305. (1 point) The transport of galactose or glucose, neutral sugars, serve to depolarize the apical membrane of the 
proximal tubule cells because 

a. Its transport consumes the cellular ATP stores, decreasing the membrane potential  
b. It activates an additional sodium permeability since it is contrasported with sodium  
c. Its metabolism to CO2 generates an acid which is exchanged for protons inn the lumon  
d. It activates aldosteone secretion  

Answer: B  

Reason:  

a. Incorrect - The transport of galactose or glucose across the APICAL membrane does NOT require ATP; 
however, the transport of the sugars across the BASOLATERAL membrane DOES require ATP.  

b. CORRECT - Glucose transport is coupled to Na+ transport; sodium allows glucose the ability to enter the 
cell and vice versa. Therefore, glucose (an uncharged molecule) can depolarize an epithelial apical 
membrane in the presence of Na+ by triggering an increase in Na+ conductance. (CN Lecture 6, p. 69) 
The low intracellular Na+ concentration permits the net "downhill" entry of sodium across the luminal 
membrane, which in turn provides the energy for simultaneous "uphill" glucose movement across this 
membrane by cotransport with sodium. This transporter-mediated transport is secondary active 
transport, so it does not require ATP. (Vander 68-69)  

c. Incorrect – There was nothing to support this answer in the core notes or Vander. Please also see B.  
d. Incorrect – There was nothing in the glucose transport sections in the core notes or Vander to support 

this answer. Aldosterone secretion is activated by 1) adrenocorticotropic hormone (ACTH), 2) increased 
plasma potassium concentration, and 3) angiotensin II. (Vander 124)  

Topic: Renal 
Physiology 1997, Exam 2, Question 47 
Author: Lisa Tran 

306. (2 points) The proximal tubule resorbs isotonic fluid rapidly. It recovers about ____% of the filtered water. From 
the list of substances in the filtrate below, which TWO does it resorb the largest percentage of ______ _______ 
and which ONE the smallest percentage _________ 
glucose 
sodium 
chloride 
bicarbonate 

Answer: ?  

Reason:  

65%; glucose (nearly all); bicarbonate (vast majority); chloride (HCO3 taken in preference); therefore, 
Cl "left behind", generates lumen + at end fluid ??? isometric Cl r is less than Na r). The above answers 
and explanations are those originally provided by the key. The question marks denote the illegible 
portions of the answer. 

"Approximately 65% of the filtered sodium and water and a somewhat smaller amount of filtered 
chloride are reabsorbed by the time the filtrate has reached the end of the proximal tubule." (CN Lecture 
6, p. 59) However, please also note that in Dr. Gargus’ summary of transport in the proximal tubule, he 
writes, "The proximal tubule reabsorbs 60 to 80% of the glomerular filtrate." (CN Lecture 6, p. 73) 



Secondary active reabsorption of glucose by the proximal tubule is so efficient, that the lumen can be 
virtually cleared of glucose. (Vander 68-69) The reabsorption of bicarbonate is extremely efficient and 
occurs along with sodium reabsorption. (CN Lecture 6, p. 66; CN Lecture 10, p. 109)  

Topic: Renal 
Physiology 1997, Exam 2, Question 48 
Author: Sindy Wei 

307. Refer to the following diagram: 

 

 
 

(1 point) Tubular segment with low unregulated water permeability and with high unregulated passive sodium 
reabsorption down its electrochemical gradient _____________  

Answer: E  

Reason:  

Even though 2/3 of sodium is reabsorbed at proximal tubule, there is high water permeability. A is 
wrong. 

E is correct. Henle's loop (ascending limb reabsorbs high amounts of NaCl, is relatively water 
impermeable, and carries out completely passive transport of NaCl.  

Topic: Renal 
Physiology 1997, Exam 2, Question 49 
Author: Sindy Wei 

308. (1 point) The maximal tubular fluid/plasma (TF/P) insulin ratio CAN BE produced here _________. 

 
 

Answer: J  

Reason:  

I'm not sure if the question is asking about inulin or insulin. I couldn't find anything about insulin ratios 
but assuming that MW < 7000, there should be no hindrance of filtration at the renal corpuscle. As water 
is resorbed, the concentration of insulin could potentially be highest at the end of the collecting duct due 
to its variable water permeability. 

Inulin is a polysaccharide that is freely filtered at the renal corpuscle. It is not reabsorbed, not secreted, 
not synthesized by tuble, and not broken down by tubule. Since it is only filtered, its concentration in the 
tubule should increase as water is reabsorbed at the collecting duct.  

Topic: Renal 
Physiology 1997, Exam 2, Question 50 
Author: Sindy Wei 

309. (1 point) Tubular fluid is ALWAYS hypotonic to plasma here _____________. 

 
 

Answer: B  



Reason:  

b. Early distal tubule, after passing through the macula densa. Macula densa cells reabsorb NaCl but not 
water.  

The ascending limb of Henle's loop reabsorbs NaCl but not water. It is also called the diluting segment. 
Fluid leavng Henle's loop to enter the distal convoluted tubule will be hypo-osmotic to plasma.  

Topic: Renal 
Physiology 1997, Exam 2, Question 51 
Author: Sindy Wei 

310. (1 point) Primary site at which urea secretion occurs ________________. 

 
 

Answer: E  

Reason:  

e. Thin ascending limb of Henle's loop, where urea passively enters the tubule.  

The source of secreted urea is urea reabsorbed from the inner medullary collecting duct. Thus some urea 
simply recycles between the collecting duct and loop but is not excreted.  

Topic: Renal 
Physiology 1997, Exam 2, Question 52 
Author: Sindy Wei 

311. (1 point) Site with the LARGEST lumen POSITIVE trasepithelial potential (it is produced by activity of the 
transporter inhibited by the most potent diuretics) __________. 

 

 
 

Answer: C  

Reason:  

Loop diuretics inhibit Na, K, 2Cl cotransporter int he luminal membrane. The major site affected is the 
thick ascending limb of Henle's loop (C). Diuretic acting on (C) causes loss of 25% of the Na+ load. The 
positive transepithelial potential is caused by sodium transport out of the cell.  

Topic: Renal 
Physiology 1997, Exam 2, Question 53 
Author: David Williams 

312. (1 point) Site of the ADH-responsive urea carrier/channel ___________ 

 
 

J  

Answer: J  



Reason:  

The ADH responsive urea carrier/channel are in the innermedullary collecting ducts. (Vander pg. 109)  

Topic: Renal 
Physiology 1997, Exam 2, Question 54 
Author: David Williams 

313. (1/2 point @) to make it all true Central osmoreceptors detect a rise in plasma osmolarity of 1-2% in response 
they trigger increased release of ______________ which binds to its receptor on the basolateral membrane of 
the principal cells, producing increased cytoplasmic cAMP, which in turn ___________________which brings 
about increased water permeability, causing an (increase / decrease / stay the same) in urine osmolarity and an 
(increase / decrease / stay the same) in plasma osmolarity. 

Answer: ?  

Reason:  

ADH, inserts water channels in apical membrane, increase, decrease  

Topic: Renal 
Physiology 1997, Exam 2, Question 55 
Author: David Williams 

314. The major transport mechanism initiating proton secretion in the kidney is the apical ___________. There are 
three major recipients for these protons during an acid load, the usual physiological state on a Western diet. The 
vast majority only serve to recapture ____________ that has been filtered, and they therefore result in no net 
acid secretion. Of the net secreted protons, those associated with the production of NEW _____________, the 
vast majority associate with _________________ and are trapped in the lumen as a charged, but not 
measurably acid, species. A smaller portion associate with filtered __________ and actually acidify the urine, 
forming the ___________ acids. 

Answer: ?  

Reason:  

Na/H antiporter, bicarbonate, bicarbonate, Ammonia (NH3), phosphate, titratable  

Topic: Renal 
Physiology 1997, Exam 2, Question 56 
Author: David Williams 

315. (1 point) The control of potassium excretion is achieved mainly by regulating which one of the following: 

a. The rate of potassium filtration  
b. The rate of potatssium secretion  
c. The rate of potassium reabsorption  
d. The process of potassium recycling in the medulla  

Answer: B  

Reason:  

a. The rate of filtration is regulated by size  
b. Correct - This process occurs in the collecting duct and is influenced by the hormone aldosterone  
c. The rate of potassium reabsorption occurs earlier in the tubule and has an effect on potassium excretion, 

however, answer (b) is better.  
d. This process does not have an effect on the control of potassium excretion.  



Topic: Renal 
Physiology 1998, Exam 2, Question 26 
Author: Rebecca Shpall 

316. You see a patient in clinic and obtain a set of blood chemistries and a timed 4 hours urine collection. The blood 
chemistries do not change from the start to end of the urine collection. The total urine volume is 120 mls. It is 
sent to the lab. The lab results are: 
 
  

  
 
Base on data provided, estimate the patient's GFR. Show work. Watch units.(2pts) 

Answer: ?  

Reason:  

Use creatinine to approximate GFR and calculate flow rate by dividing volume of urine by time of 
collection.Ccr= (Ucr x V)/Pcr=GFR Ucr=230 mg/dL V=120 ml/4hr Pcr=1.0 mg/dL GFR= (230 mg/dL x 
30ml/hr)/1 mg/dL GFR=6900ml/hr or 115ml/min  

Topic: Renal 
Physiology 1998, Exam 2, Question 27 
Author: Peter Smulowitz 

317. You see a patient in clinic and obtain a set of blood chemistries and a timed 4 hours urine collection. The blood 
chemistries do not change from the start to end of the urine collection. The total urine volume is 120 mls. It is 
sent to the lab. The lab results are: 
 
  

   
 
Calculate his effective renal blood flow. Show work. Watch units.(2pts) 

Answer: ?  

Reason:  

ERBF = ERPF/ 1- Hct 

ERPF approximately equals Cpah, which is = (Upah x urine flow rate)/Ppah  

plugging in the values: ERPF= (1.2 mg/ml x 30 ml/hr)/.001 mg/ml = 36000 ml/hr = 600 ml/min  

Plasma osmolarity = 280 mosm/L Urine osmolarity = 1,120 mosm/L

Plasma sodium = 140 meq/L Urine sodium = 18 meq/L

Plasma glucose = 120 mg/dL Urine glucose = 0

Plasma creatinine = 1.0 mg/dL Urine creatinine = 230 mg/dL

Plasma PAH = 1 micro gram/ml Urine PAH = 1.2 mg/ml

Hematocrit = 40%

Plasma osmolarity = 280 mosm/L Urine osmolarity = 1,120 mosm/L

Plasma sodium = 140 meq/L Urine sodium = 18 meq/L

Plasma glucose = 120 mg/dL Urine glucose = 0

Plasma creatinine = 1.0 mg/dL Urine creatinine = 230 mg/dL

Plasma PAH = 1 micro gram/ml Urine PAH = 1.2 mg/ml

Hematocrit = 40%



then ERBF = 600 ml/min/ 1 - .4 = 600 ml/min/ .6 = 1000 ml/min = 1 L/min  

Topic: Renal 
Physiology 1998, Exam 2, Question 28 
Author: Peter Smulowitz 

318. You see a patient in clinic and obtain a set of blood chemistries and a timed 4 hours urine collection. The blood 
chemistries do not change from the start to end of the urine collection. The total urine volume is 120 mls. It is 
sent to the lab. The lab results are: 
 
  

   
 
1.Are his ADH levels be high or low _______________(1/2 pt) 
2.Key data that proves this _______________(1/2 pt) 

Answer: ?  

Reason:  

Since ADH in the end tends to favor retention of water (hence the name ANTI DIURETIC HORMONE), an 
increase in ADH will lead to a hyperosmotic urine (because the water is reabsorbed and not excreted in 
the urine). Since in this case the urine usmolarity is high, there must be a high level of ADH. 

Thus the answer for part 2 is the high urine osmolarity.  

Topic: Renal 
Physiology 1998, Exam 2, Question 29 
Author: Peter Smulowitz 

319. You see a patient in clinic and obtain a set of blood chemistries and a timed 4 hours urine collection. The blood 
chemistries do not change from the start to end of the urine collection. The total urine volume is 120 mls. It is 
sent to the lab. The lab results are: 
 
  

   
 
1.Are his Aldosterone levels high or low ____________(1/2 pt) 
2.Key data that proves this _______________(1/2 pt) 

Answer: ?  

Reason:  

This one's a bit tricky. It looks on first glance like the urine sodium is too high, which would imply that 

Plasma osmolarity = 280 mosm/L Urine osmolarity = 1,120 mosm/L

Plasma sodium = 140 meq/L Urine sodium = 18 meq/L

Plasma glucose = 120 mg/dL Urine glucose = 0

Plasma creatinine = 1.0 mg/dL Urine creatinine = 230 mg/dL

Plasma PAH = 1 micro gram/ml Urine PAH = 1.2 mg/ml

Hematocrit = 40%

Plasma osmolarity = 280 mosm/L Urine osmolarity = 1,120 mosm/L

Plasma sodium = 140 meq/L Urine sodium = 18 meq/L

Plasma glucose = 120 mg/dL Urine glucose = 0

Plasma creatinine = 1.0 mg/dL Urine creatinine = 230 mg/dL

Plasma PAH = 1 micro gram/ml Urine PAH = 1.2 mg/ml

Hematocrit = 40%



aldosterone levels are low and sodium is thus not being reabsorbed at a high rate by the principal cells of 
the collecting duct. But, you have to perform a calculation here to compare the sodium clearance to the 
creatinine clearance. This value is calculated as: 

(Una/Pna)/(Ucr/Pcr)  

This value tells us whether sodium is excreted in greater or lesser proportion to creatinine, which is a 
substance that is not reabsorbed. In this case the calculation is (18/140)/(230/1) = .0006. Since this 
value is much less than 1, we can see that sodium is being reabsorbed effectively. Thus, aldosterone 
levels must be high.  

Topic: Renal 
Physiology 1998, Exam 2, Question 30 
Author: Matthew Solley 

320. Refer to the figure below. Your patient's normal fluid status is indicated by the solid lines in state A. ICF is his 
intracellular volume, ECF is his extracellular volume. One day you detect that something happened to push him 
into state B. 
 
 

 
 
 
 
(1pt) The change that occurred in going from state A to state B (choose one): 

a. Taken on excess Na  
b. Taken on excess water  
c. Lost body K  
d. Lost body water  

Answer: B  

Reason:  

By just looking at the figure, you can see that both the ECF and ICF have increased in volume and 
decreased their osmolarity. The answer is B because of the following reason: imagine adding distilled 
H2O intravenously. This would initially increase the volume of the ECF. Along with an increase in volume 
you would get a decrease in osmolarity in the ECF (since you added water without solute). Since we 
know that the ECF and ICF will equilibrate with differences in osmolarity, water should move into the ICF 
from the ECF according to rules of osmolarity. Moving water into the ICF from the ECF will both increase 
the volume of the ICF and decrease it's osmolarity. End result: both compartments increase their volume 
and decrease their osmolarity with addition of distilled water. Lecture 9, figure 10 has volume/osmolarity 
changes with conditions of water excess/depletion and salt excess/depletion.  

Topic: Renal 
Physiology 1998, Exam 2, Question 31 
Author: Matthew Solley 

321. Refer to the figure below. Your patient's normal fluid status is indicated by the solid lines in state A. ICF is his 
intracellular volume, ECF is his extracellular volume. One day you detect that something happened to push him 
into state B. 
 
 

 
 
 
 
(1pt) What might have done this. (Choose one): 



a. He had severe diarrhea and vomiting with no intake  
b. He ran a 10 mile race at 95o with only water intake  
c. He had a motorcycle accident with head trauma causing SIADH  
d. He ate a jumbo bag of salted potato chips  

Answer: C  

Reason:  

A is incorrect because severe spewing and the squirts would cause hypovolemia. You wouldn't see the 
volume in ECF and ICF go up, rather volume would go down and osmolarity would go up in both 
compartments. D is incorrect because from the figure you see that the osmolarity goes down. Sure, 
excess salt would cause water retention but you wouldn't see the osmolarity drop with excess salt. Under 
conditions of excess Na, ICF volume would go down, ECF volume would go up, and osmolarity would go 
up in both. B is incorrect because of the following: Garugus says in lecture 9 that generally you would 
not lose a lot of Na with sweat, but at times the loss may be considerable. I would imagine 10 miles in 
95 degree weather would result in a considerable loss of Na. If you just replaced the water that you lost 
throughout the run without salt replacement, volume would more or less stay the same but osmolarity 
would go down (your volume might even go down somewhat). C is the best answer because SIADH 
results in excess ADH release. This would increase overall volume by water retention along with a 
decrease in osmolarity since no extra salt is going into the body.  

Topic: Renal 
Physiology 1998, Exam 2, Question 32 
Author: Matthew Solley 

322. Refer to the figure below. Your patient's normal fluid status is indicated by the solid lines in state A. ICF is his 
intracellular volume, ECF is his extracellular volume. One day you detect that something happened to push him 
into state B. 
 
 

 
 
 
 
(1pt) What technique is used in determining the volume of the body compartment that was changed in volume. 

a. Determine the distribution volume of inulin in the steady state.  
b. Determine the change in his weight  
c. Divide the calculated inulin clearance by GFR  
d. Determine the change in his hepatic and cardiac size  

Answer: B  

Reason:  

Both compartments have changed (ECF and ICF). This means total body water has changed (TBW). Only 
2 ways to measure TBW: 1)use of deuterium (D2O). Problem-get a 1% error in the calculation, which is 
about 1-2 kg depending on body size. 2)Any given scale can generally give a better error than this so 
determination of a change in weight is your best choice here(choice B amigos)  

Topic: Renal 
Physiology 1998, Exam 2, Question 33 
Author: Monica Sood 

323. Refer to the picture below. In each blank, write the WORDS that name or describe the process requested. AND 
ALSO, next to the words, the NUMBER that BEST DESCRIBES where it occurs. 
 
 

 



 
 
 
(1/2 pt per blank) List the THREE KEY STIMULI for Renin secretion. Adjacent to each, place the NUMBER that 
best localizes the SOURCE of that stimulus. 
 
1.___________________________ _______ 
2.___________________________ _______ 
3.___________________________ _______ 
 

Answer: ?  

Reason:  

1. Tubular Sodium receptors in the Macula Densa sense low flow and stimulate Renin release. On the 
figure, the Macula Densa is best represented by the number 7.  

2. "Intrarenal baroreceptor": reduced stretch is sensed by the granular cells themselves, which then release 
Renin. These cells are shown as number 2 on the diagram.  

3. Renal sympathetic nerves send an increased beta adrenergic outflow to granular cells in response to 
reduced mean perfusion pressure, this stimulates increased renin production by granular cells. The 
sympathetic nerve terminals that innervate the afferent arteriole are numbered as 1 on the diagram.  

See c.n lecture #9  

Also see (and memorize, methinks) Fig. 6, lecture #5, c.n. to be able to answer this and related 
questions.  

Topic: Renal 
Physiology 1998, Exam 2, Question 34 
Author: Monica Sood 

324. Refer to FORCES in the Starling equation that govern glomerular filtration, and to the figure below. It might be 
helpful to jot down the equation to help yourself. 
 
 

 
 
 
 
(1pt) Because no protein crosses the healthy filter, this force that would tend to favor filtration, 
____________________ (occurring here _______) is always essentialy 0. 

Answer: ?  

Reason:  

Tubular Colloid Oncotic Pressure, 3 

The colloid oncotic pressure in Bowman's capsule is essentially zero, so it does not participate in 
Glomerular filtration in any significant way. On the diagram, 3 is referring to Bowman's space, which 
then becomes the proximal tubule at the so called vascular pole of Bowman's capsule.  

Topic: Renal 
Physiology 1998, Exam 2, Question 35 
Author: Monica Sood 

325. Refer to FORCES in the Starling equation that govern glomerular filtration, and to the figure above. It might be 
helpful to jot down the equation to help yourself. 
 
 



 
 
 
 
(1pt) While most of the Starling forces change very litter during transit along the glomerulus, this force, which 
tends to (Favor or Retard) filtration, _______________________ differs the most between points 8 and 9. 

Answer: ?  

Reason:  

The answer here is plasma oncotic pressure in the glomerular capillaries. 

8 and 9 on the figure refer to the afferent and efferent arterioles, respectively. Since protein is not 
filtered in the glomerular capillaries, it is left behind. So the concentration of protein in the capillary rises 
along its length. This leads to an increase in plasma oncotic pressure along the length of the capillary. At 
some point in the capillary, plasma oncotic pressure will equal net hydrostatic pressure and filtration will 
stop. See Fig 3, Gargus lecture #5 if you want more.  

Topic: Renal 
Physiology 1998, Exam 2, Question 36 
Author: Eric Stuffmann 

326. Refer to the figure below. A, B and C refer to the lines, D,E and F refers to the one specific point on the line. 
Chose the one LETTER that is BEST associated with the item in the question . 
 
 

 
 
 
 
Tm________ 

Answer: D  

Reason:  

The answer is clearly D because this arrow points closest to a point of inflection on the curves. This point 
of inflection represents a saturation of the transporters involved in, in this case secretion (e.g. PAH). 
There is also a Tm represented for a reabsorbed substance on this graph (e.g. glucose). After this point 
of inflection, the slope of the curves approaches that of a merely filtered substance, because above the 
Tm, any increase in filtered load is merely excreted.  

Topic: Renal 
Physiology 1998, Exam 2, Question 37 
Author: Eric Stuffmann 

327. Refer to the figure below. A, B and C refer to the lines, D,E and F refers to the one specific point on the line. 
Chose the one LETTER that is BEST associated with the item in the question . 
 
 

 
 
 
 
Handled by GFR_____________ 

Answer: B  



Reason:  

The wording of this question seems funny. But still B seems correct (b is keyed answer). There are 
relationships between curves A and C and the GFR (the slope of the lines after Tm is determined by GFR 
[and plasma concentration]). But the whole of line B is determined by GFR. The slope of the line AT ANY 
POINT ALONG THE LINE is equal to GFR (UV/P). The substance represented by this line (inulin or 
creatinine) is handled/regulated by GFR only, eg. cutting GFR in half, would double plasma 
concentration. The same cannot be said of the others.  

Topic: Renal 
Physiology 1998, Exam 2, Question 38 
Author: Eric Stuffmann 

328. Refer to the figure below. A, B and C refer to the lines, D,E and F refers to the one specific point on the line. 
Chose the one LETTER that is BEST associated with the item in the question . 
 
 

 
 
 
 
Secretion_________ 

Answer: A  

Reason:  

We know that 'A' represents a secreted substance because secretion is the only way that you get a 
higher urinary excretion than Inulin. Also, the inflection tells us that this is a transport maximum-limited 
process as we know secretion to be.  

Topic: Renal 
Physiology 1998, Exam 2, Question 39 
Author: Mehran Taban 

329. Refer to the figure below. A, B and C refer to the lines, D,E and F refers to the one specific point on the line. 
Chose the one LETTER that is BEST associated with the item in the question . 
 
 

 
 
 
 
Glucose _______________ 

Answer: C  

Reason:  

Glucose is freely filtered by the glomerulus. All the glucose in the initial filtrate is reabsorbed by the 
proximal tubule Until the apical channels (Na-glucose cotransport) which transport glucose are 
Saturated. After this point, glucose starts to appear in the final urine and the line should follow the GFR 
(Clearance of inulin, Line B) in parallel after the initial splay (splay is the nonlinear portion which reflects 
the heterogeneity in the glucose reabsorptive rates of individual nephrons). Line C depicts this saturating 
mechanism.  

Topic: Renal 



Physiology 1998, Exam 2, Question 40 
Author: Mehran Taban 

330. Refer to the figure below. A, B and C refer to the lines, D,E and F refers to the one specific point on the line. 
Chose the one LETTER that is BEST associated with the item in the question. 
 
 

 
 
 
 
Can be used to estimate renal blood flow _____________________ 

Answer: A  

Reason:  

Renal plasma flow (RPF) is usually estimated by the substance PAH. This substance is freely filtered by 
the glomerulus, but also it is secreted into the lumen by proximal tubule from the pertibular capillaries. 
As a result, in one pass of the kidney, the plasma gets rid of all the PAH. Initially, the excretion rate of 
PAH in urine corresponds to the RPF (higher slope). However, after the channels that secrete PAH are 
saturated due to high plasma concentration, the PAH excretion will follow its filtration rate only (parallel 
to GFR; Line B). This mechanism is depicted by line A. Note: The difference between line A and line B 
after the saturation point is the Tm (transport maximum for PAH).  

Topic: Renal 
Physiology 1998, Exam 2, Question 41 
Author: Mehran Taban 

331. (3pts total, 1/2pt per choice) forms one BEST TRUE story.  
 

Low plasma osmolarity is sensed by CNS (osmoreceptors or volume receptors), altering the (aldosterone or 
ADH) release rate into the plasma. The plasma concentration is (increased or decreased). This hormone binds to 
receptors (on the basolateral membrane or in the nucleus) of the principle cells of the collecting duct, and via a 
G protein, controls intracellular cAMP and water channels in the apical membrane. The result of this stimulus is 
the (insertion or removal) of water channels and (a fall or a rise) in the urine osmolarity.  

Osmoreceptors; ADH; decreased; basolateral membrane; removal; a fall.  

Answer: ?  

Reason:  

Change in plasma osmolarity is done through ADH which changes water volume retention. (Remember, 
Aldosterone is released due to change in plasma volume and it works though Na). Since the plasma 
osmolarity has decreased, you would want to retain less water and therefore produce a more hypotonic 
urine. Because ADH has the opposite effect (it adds water channels to collecting ducts in order to 
increase water retention and produce a more hypertonic urine), ADH release is lowered and plasma conc. 
of ADH is therefore decreased. As a result, water channels are removed from the apical membrane of 
collecting ducts. The final outcome again is a fall in the osmolarity of urine excreted BUT an increase in 
plasma osmolarity.  

Topic: Renal 
Physiology 1998, Exam 2, Question 42 
Author: Mehryar Taban 

332. (1pt) The "reflection coefficient" of a membrane 

a. is 0 if it is freely permeable to urea  
b. is 1 if it is impermeable to water  



c. is 1 if solute exerts ideal van't Hoff osmotic pressure  
d. is roughly 10 dynes/cm2 in mammals  

Answer: C  

Reason:  

A high reflection coefficient (max. of 1) means that no solute (Na) can cross the membrane passively. So 
when Na is actively transported out of the cell to the transcellular spaces, it can only move forward 
toward the blood side where it has a very low reflection coefficient (~0). The Na will effectively drag 
water with itself and then the hydrostatic pressure build up in the transcellular spaces preferentially 
cause flow toward the blood side. This is related to van't Hoff osmotic pressure.  

Topic: Renal 
Physiology 1998, Exam 2, Question 43 
Author: Mehryar Taban 

333. (1pt) The "short circuit current" (Isc of Ussing) is caused by 

a. The active transport of sodium into the cells of the epithelium  
b. The diffusion potential for sodium across the epithelial sheet  
c. The difference in the potassium equilibrium potential on the two sides of the epithelium  
d. The Na/K pump  

Answer: D  

Reason:  

The Ussing model helps explain what sets up the transmembrane potential. By short circuiting, only 
active transport occurs, and that active transport is the Na/K pump.  

Topic: Renal 
Physiology 1998, Exam 2, Question 44 
Author: Mehryar Taban 

334. (1pt) Late in the proximal tubule the transepithelial potential becomes lumen positive. Which facts are important 
in explaining the ORIGIN of this unusual situation. 
1. The tubule fluid/plasma chloride ratio increases as bicarbonate is preferentially reabsorbed along the proximal 
tubule. 
2. The potential arises as a passive chloride diffusion potential. 
3. Over 60% of the filtered water has been reabsorbed in transit through the proximal tubule. 
4. The active transport of chloride sets up the electrochemical gradient 

a. 1, 2 & 3 only are correct  
b. 1 & 3 are correct  
c. 2 & 4 are correct  
d. 4 only is correct  
e. all are correct  

Answer: A  

Reason:  

Early in the proximal tubule, bicarbonate and glucose and amino acids are prefentially absorbed from the 
tubule using the Na concentration gradient set by the Na/K pump. Around 60% of the water is also 
reabsorbed. This leaves Cl behind and so its concentration goes up. Late in the proximal tubule, Cl 
moves down its concentration gradient into the cell and out to the blood. This effectively leaves positive 
charge behind, and therefore the lumen becomes positive relative to blood side. This actually helps 
reabsorb some Na so the Na are getting a free ride in this instance.  



Topic: Renal 
Physiology 1998, Exam 2, Question 45 
Author: Ghasan Tabel 

335. (1pt total) Two different COUNTERCURRENT mechanisms are used in the design of the kidney concentrating 
mechanism. A counter current ____________ between the descending and ascending vasa recta prevents 
wash-out of the papillary osmotic gradient, and a countercurrent ______________ between the descending and 
ascending limb of Henle's loop allows creation of this gradient. 

Answer: ?  

Reason:  

Exchanger; Multiplier  

Topic: Renal 
Physiology 1998, Exam 2, Question 46 
Author: Ghasan Tabel 

336. (1/2 pt per blank) Nearly all of the glucose and amino acids in the glomerular filtrate are reabsorbed UP their 
concentration gradient in the tubular segment, _____________________, by transport mechanisms that use 
____________________ as their direct source of energy. 

Answer: ?  

Reason:  

Proximal tubule; Na gradient  

Topic: Renal 
Physiology 1998, Exam 2, Question 47 
Author: Ghasan Tabel 

337. Refer to the figure below. Choose the ONE BEST LETTER answer. Each letter may be used several times. 
 

 
 
 
Unique location along the tubule where you can be sure the tubular fluid is ALWAYS hypotonic to plasma 
_______________. 

Answer: D  

Reason:  

Fluid has just made it through TAL ("C" on the diagram), and is therefore diluted, since it has been 
through the loop of henle, which removes higher percentage of Na than water. thus fluid is always 
hypotonic at "D".  

Topic: Renal 
Physiology 1998, Exam 2, Question 48 
Author: Maithy Truong 

338. Refer to the figure below. Choose the ONE BEST LETTER answer. Each letter may be used several times. 



 

 
 
 
In a patient who sustained a massive hemorrhage 3 hours ago, where would you find the highest tubular 
fluid/plasma (TF/P) creatinine concentration ratio __________. 

Answer: F  

Reason:  

The highest TF/P RATIO would be where the [creatinine] in the tubular fluid is the highest. Because 
creatinine is freely filtered(not absorbed or secreted) the highest [] would be where the least water is. In 
a hemorrage situation, ADH will be present(ADH acts on collecting duct), and most of the water in the 
tubular fluid will be reabsorbed by the time you get through the collecting duct. So, the [creatinine] will 
be highest in the collecting duct, and the TF/P ratio is highest there too. 

"I'm BLUE, da-da-di-da-do-dow, da-da-di-da-do dow, da-da-di-da-do-dow"  

Topic: Renal 
Physiology 1998, Exam 2, Question 49 
Author: Maithy Truong 

339. Refer to the figure below. Choose the ONE BEST LETTER answer. Each letter may be used several times. 
 

 
 
 
Site of action of the most potent diuretic class (i.e. they can produce the loss of the greatest amount of sodium) 
_______________. 

Answer: C  

Reason:  

Site C is the thick ascending limb, where loop diuretics act by inhibiting the Na/K/2Cl cotransporter and 
increasing the salt load in the distal tubule. The thick ascending limb normally absorbs about 20-25% of 
filtered Na+, while the Distal Tubule absorbs 7%, Collecting Duct 5% and the Proximal Tubule about 
65%. 

Why are the loop diuretics stronger than diuretics that act on the proximal tubule?  

Early Na+ loss in the proximal tubule by carbonic anhydrase diuretics can be rectified by distal parts of 
the nephron by increased Na+ resorption.  

"I'm BLUE,if-I-were-green-I-would-die, if-I-were-green-I-would-die..."  

Topic: Renal 
Physiology 1998, Exam 2, Question 50 
Author: Maithy Truong 

340. Refer to the figure below. Choose the ONE BEST LETTER answer. Each letter may be used several times. 
 

 
 
 
Site where the largest percentage of sodium reabsorption occurs____________. 



Answer: H  

Reason:  

65% of filtered Na+ is reabsorbed in the proximal tubule(see Gargus lecture #6, page 1).  

Topic: Renal 
Physiology 1998, Exam 2, Question 51 
Author: Patrick Truong 

341. Refer to the figure below. Choose the ONE BEST LETTER answer. Each letter may be used several times. 
 

 
 
 
Site where urea secretion occurs ___________. 

Answer: B  

Reason:  

The thin ascending site is where salt is reabsorbed and urea is secreted into the tubule. This urea was 
place there by the magic box, whihc was really a urea carrier at the papillary collecting duct.  

Topic: Renal 
Physiology 1998, Exam 2, Question 52 
Author: Patrick Truong 

342. Refer to the figure below. Choose the ONE BEST LETTER answer. Each letter may be used several times. 
 

 
 
 
Site where regulated potassium secretion occurs ________________. 

Answer: E  

Reason:  

The potassium is secreted by the principle cells of the collecting tubule when stimulated by aldosterone, 
hthus demonstrating control and regulation by an adrenal hormone. The other site of potassium 
secretion is passive, and that is at the thin descending loop of Henle.  

Topic: Renal 
Physiology 1998, Exam 2, Question 53 
Author: Patrick Truong 

343. Tubuloglomerular feedback is an important safety control that prevents a given nephron from being 
overwhelmed by more solute than it can resorb. The sensor is found 

a. in the mesangial cells  
b. is the granular cells of the juxtaglomerular apparatus  
c. in the macula densa  
d. in the afferent arteriole  



Answer: C  

Reason:  

Jeff said this is where the tubule kisses the afferent arteriole and causes it to constrict!  

Topic: Renal 
Physiology 1998, Exam 2, Question 54 
Author: Bertrand Tseng 

344. (1pt) The vast majority of the secreted protons serve to recapture filtered _____ 

a. Bicarbonate  
b. Phosphate  
c. Glucose  
d. Ammonia  
e. Carbon dioxide  

Answer: A  

Reason:  

Bicarbonate combines with a proton to form carbonic acid which is converted to water and carbon 
dioxide by carbonic anhydrase. The CO2 freely diffuses across the apical membrane and once inside the 
tubular cell, CA catalyzes the reverse reaction, recapturing the bicarb. Protons can combine with freely 
filtered inorganic phosphate, HPO4=(neutral salt Na2HPO4), form the "titratable acid" H2PO4-(acid salt 
NaH2PO4), acidify the urine and restore lost bicarbonate(from carbonic acid dissociation). Glucose is 
resorbed via Na cotransporters SGLT2, for glucose, and SGLT1, for glucose-galactose. Ammonia is freely 
diffusable and formed from the breakdown of glutamine (also produces bicarb) within the tubular cell. It 
can combine with a proton in the lumen to form ammonium (NH4+) which is then diffusion trapped 
because the charged species cannot easily diffuse across the plasma membrane. CO2 is freely diffusable 
and involved in the recapturing of bicarb as described above. 

Quadratic eqn(where ax^2+bx+c=0): x=(-b+/-SQRT(b^2-4ac))/2a  

Topic: Renal 
Physiology 1998, Exam 2, Question 55 
Author: Bertrand Tseng 

345. (1pt) In acidosis, the majority of the new bicarbonate created occurs when _____ is secreted. 

a. Bicarbonate  
b. Phosphate  
c. Glucose  
d. Ammonia  
e. Carbon dioxide  

Answer: D  

Reason:  

Bicarbonate combines with a proton to form carbonic acid which is converted to water and carbon 
dioxide by carbonic anhydrase. The CO2 freely diffuses across the apical membrane and once inside the 
tubular cell, CA catalyzes the reverse reaction, recapturing the bicarb. Protons can combine with freely 
filtered inorganic phosphate, HPO4=(neutral salt Na2HPO4), form the "titratable acid" H2PO4-(acid salt 
NaH2PO4), acidify the urine and restore lost bicarbonate(from carbonic acid dissociation). Glucose is 
resorbed via Na cotransporters SGLT2, for glucose, and SGLT1, for glucose-galactose. Ammonia is freely 
diffusable and formed from the breakdown of glutamine (also produces bicarb) within the tubular cell. It 
can combine with a proton in the lumen to form ammonium (NH4+) which is then diffusion trapped 
because the charged species cannot easily diffuse across the plasma membrane. According to JJG's 
lecture #10 CN (techinically our lecture 9), acidemia stimulates proximal tubule glutaminase and 



increases NH3 delivery to the collecting duct. CO2 is freely diffusable and involved in the recapturing of 
bicarb as described above. 

Euler's formula: e^ix=cos x +i sin x  

Topic: Renal 
Physiology 1998, Exam 2, Question 56 
Author: Bertrand Tseng 

346. (1pt) When the secreted proton associates with filtered _____, the pH of the urine is acidified. 

a. Bicarbonate  
b. Phosphate  
c. Glucose  
d. Ammonia  
e. Carbon dioxide  

Answer: B  

Reason:  

Bicarbonate combines with a proton to form carbonic acid which is converted to water and carbon 
dioxide by carbonic anhydrase. The CO2 freely diffuses across the apical membrane and once inside the 
tubular cell, CA catalyzes the reverse reaction, recapturing the bicarb. Protons can combine with freely 
filtered inorganic phosphate, HPO4=(neutral salt Na2HPO4), form the "titratable acid" H2PO4-(acid salt 
NaH2PO4), acidify the urine and restore lost bicarbonate(from carbonic acid dissociation). Glucose is 
resorbed via Na cotransporters SGLT2, for glucose, and SGLT1, for glucose-galactose. Ammonia is freely 
diffusable and formed from the breakdown of glutamine (also produces bicarb) within the tubular cell. It 
can combine with a proton in the lumen to form ammonium (NH4+) which is then diffusion trapped 
because the charged species cannot easily diffuse across the plasma membrane. CO2 is freely diffusable 
and involved in the recapturing of bicarb as described above. 

Force: F =ma =dp/dt =q(E+vXB) =-G(m1*m2)/r^2  

Topic: Renal 
Physiology 1998, Exam 2, Question 57 
Author: Benjamin Wakamatsu 

347. (1pt) A patient in renal failure has lost 75 % of his renal function over the past year, resulting in a proportionate 
decrease in his GFR. Compared to last year, you would expect the amount of creatinine in a 24 hr urine 
collection have: 

a. increased  
b. decreased  
c. stayed about the same  

Answer: C  

Reason:  

Your body continually makes the same level of creatinine because you have the same amount of muscle 
mass. Initially, if the GFR decreases, the creatinine levels in your urine will decrease. This leads to 
increased blood creatinine levels. The blood creatinine levels will rise until the concentration is high 
enough that the amount filtered by the new GFR is equal to the creatinine produced and thus urine 
creatinine levels will return to normal.  

Topic: Renal 
Physiology 1998, Exam 2, Question 58 



Author: Benjamin Wakamatsu 

348. (1pt, Board format) Urea transport, a central participant in the concentrating mechanism of the kidney, is 
characterized by: 
1. Urea is actively transported into the thin descending limb of Henle's loop 
2. Urea osmoles in the medulla cause passive sodium resorption in the early thin ascending limb of Henle's loop 
3. Urea passively enters the deep papillary collecting duct when ADH is present  
4. Urea comprises about half of the osmoles in the medulla used to passively move water 

a. only 1, 2, and 3 are TRUE  
b. only 2 and 4 are TRUE  
c. only 1 and 3 are TRUE  
d. only 4 is TRUE  
e. all are TRUE  

Answer: B  

Reason:  

The tale of the Magic Urea Box, by Ben- age 6. 

Once upon a time, there was a group of people called the Urea that lived in a magic kingdom called 
Human Body. The Ureas were considered dirty, filthy people and none of the others living in Human 
Body wanted them around. So it was decreed that all Ureas must leave Human Body and be deported to 
The Porcelain Bowl by way of the port town Kidney. The Ureas were like drunken college kids or 
lemmings, they never actively went anywhere by themselves, but always pushed from one place to 
another. Anyway, there was always a long line at the deportation nephron, an by the time you got to the 
last check point, the deep papillary collecting duct (DPCD), there usually was a heck of alot of Ureas 
pushing and shoving. The funny thing was that the citizens of Human Body felt bad for urea, and every 
now and then, Lord ADH was sent out to the last check point, DPCD, and was given to power to invite 
some of the Ureas to a last farewell party at the club Interstitium. And once again, because there too 
drunk or stupid, the diffusion bouncers are the one who pushes them into the interstitium. But hey, you 
can't have a party without chicks. So at the "thin loop of Henle" part of the line, the Na's (your average 
party girl with good positive attitude and cute enough to attract alot of those H2O guys- but then again, 
those H2O guys aren't to picky, cause they like the Ureas too) would passively sneak into the 
Interstitium to party with the Ureas. There usually was a good mix; 60% Na and 40% Ureas (it's always 
better to have more girls at parties). But alas, the Ureas have to go and so the diffusion bouncers 
continually push those Ureas out back into the deportation line (at the thin loop of Henle part because 
the DPCD is too crowded) and off they go to their new home.  

Topic: Renal 
Physiology 1998, Exam 2, Question 59 
Author: Benjamin Wakamatsu 

349. (1pt) The control of potassium excretion is achieved mainly by regulating 

a. Potassium filtration  
b. Potassium reabsorption  
c. Potassium secretion  
d. Potassium concentration in the cells  

Answer: C  

Reason:  

Well, let's just quote Gargus for this one. "All of the regulation can be understood in terms of cortical 
collecting duct principal cell function. At high K intake they actively SECRETE essentially all the K found 
in urine...In K deprivation they (the secretions of the PC) shut off."  

Topic: Renal 
Physiology 1998, Exam 2, Question 60 
Author: Michael Waters 



350. (1 pt) A high plasma potassium concentration is a direct stimulus for 

a. afferent arteriolar constriction  
b. renin release  
c. water channel insertion  
d. aldosterone release  

Answer: D  

Reason:  

the answer is D. on the second page of Dr. Gargus' notes for lecture #11 it states this clearly.  

Topic: Renal 
Physiology 1999, Exam 1, Question 32 

351. In the Ussing model of transepithelial transport the short circuit current 

a. is equal to the active transport of sodium ions across the epithelium.  
b. is produced by the basolateral membrane's high potassium permeability.  
c. is produced by the high transepithelial electrical potential.  
d. is measured by using battery to impose a large transepithelial electrical potential, and identifying the 

ions moving in response to the imposed gradient.  
e. Arises form osmotically induced cell swelling.  

Topic: Renal 
Physiology 1999, Exam 1, Question 33 

352. In the Curran model of transepithelial water transport the reflection coefficient sigma 

a. is a measure of the relative permeability of the membrane to potassium Vs sodium.  
b. is the hydrostatic pressure generated by active sodium transport.  
c. is a measure of the relative permeability of the membrane to solute Vs water.  
d. is a term borrowed from classical equilibrium thermodynamics denoting potential energy.  
e. is a measure of the vital force in water structured in living cells.  

Topic: Renal 
Physiology 1999, Exam 1, Question 34 

353. Different specialized epithelia differ MOST in their 

a. Intracellular ionic composition  
b. Basolaeral membrane potassium permeability  
c. Basolateral membrane active transport of sodium and potassium  
d. Apical membrane transporter proteins  
e. Paracellular pathway osmolarity  

Topic: Renal 
Physiology 1999, Exam 1, Question 35 

354. (Choose incorrect answer) In the Diamond model's application of the Ussing and Curran models to real epithelia 
that achieve isotonic transepithelial water transport 

a. Sodium passively enters the apical membrane down its electrochemical potential gradient.  
b. Sodium is actively transported out the basolateral membrane up its electrochemical potential gradient, 



leaving a high intracellular sodium concentration.  
c. A slight excess of sodium osmoles accumulate in the paracellular pathway comprised of the lateral 

intercellular spaces.  
d. Water flow into the lateral intercellular spaces down its osmotic gradient, following the excess osmoles.  
e. Water flow is primarily from the cell, since the semipermeable cell membrane allows the osmoles to 

generate a larger force on the water than the porous capillary membrane.  

Answer: B  

Topic: Renal 
Physiology 1999, Exam 1, Question 36 

355. (Choose Incorrect answer) Tight epithelia 

a. Can generate and sustain large, lumen negative electrical potential differences.  
b. Differ from leaky epithelia in that they lack gap junctions, which electrically couple cells of an epithelium. 
c. Can maintain large chemical gradients because tight junctions between the cells of the epithelium have 

relatively restrictive permeability  
d. Are composed of cells that have cell membranes with low relative salt and water permeability.  
e. have a very high relative electrical resistance.  

Answer: B  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 1 
Author: Cindy Tom 

356. (2 points) In order to avoid alveolar collapse, the surface tension of the lung alveoli (circle all correct answers) 

a. must be less than the surface tension of water  
b. must increase with increasing alveolar surface area (which occurs as the alveoli inflate with air)  
c. must not change with increasing surface area  
d. must decrease with increasing alveolar surface area  

Answer: A  

Reason:  

Keyed answers are A and B.  
a. TRUE. refer fo CN lecture3, p.8. In example 2, there is an actual calculation of what the surface tension 

needs to be to insure alveolar stability (ignoring tissue elastic forces, and assuming surface tension is the 
major cause of collapse) and came to the conclusion that the hypothetical alveolus must be lowered to 
less than 20% that of water.  

b. TRUE. Just remember that from the LaPlace equation, surface tension =  
(1/2) x P x r. Where P is pressure and r is radius of alveoli. Surface tension must increase with 
increasing surface area because you want P constant. (This also means that surface tension must 
decrease with DECREASING surface area. so don't you dare get this wrong if when you see it.)  

c. FALSE. hopefully you guys have eliminated C and D after seeing that B is true. but if not , go through the 
thought exercise presented in class.If you had a constant surface tension, and you had two alveoli - one 
with a small radius (50um) and one with a larger radius (100um), both with a constant surface tension = 
20 dyne/cm, you'd see that with breathing, the small alveoli get smaller and the large alveoli get larger.  

d. FALSE. because it is not true... haven't you been reading my other  
answers above?!  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 2 
Author: Cindy Tom 

357. (2 points) Which of the following are always true (by definition of the lung volumes). (Circle all correct answers) 



a. Vital capacity is always greater than residual volume  
b. Total lung capacity is always greater than vital capacity  
c. Vital capacity is always greater than functional residual capacity  
d. Functional residual capacity equals vital capacity minus residual volume  
e. Residual volume equals total lung capacity minus vital capacity  

Answer: ?  

Reason:  

Keyed answers are B and E.  
a. FALSE. While this it's more conducive to a happy life to have VC > RV, think of the case of the guys with 

really stiff, large, barrel lungs (fibrosis, etc.) they might end up having lotsa air that doesn't get moved  
out with each breath and so end up breathing with a vital capacity that isn't even as large as their 
residual volume.  

b. TRUE. TLC > VC. TLC cannot equal VC because we know that you don't  
totally collapse every single airway every time you breath! There's always that space that remains from 
having patent bronchioles and alveoli. If vital capacity was greater than total lung capacity, than you 
would not be looking at total lung capacity.  

c. FALSE. there is no reason why you cannot have a VC that equals FRC.  
d. FALSE. I don't know what you're imagining here. maybe you're thinking  

about how VC + RV = TLC. or that FRC = TLC - TV - IRV.  
e. TRUE. If VC + RV = TLC, then RV = TLC - VC.  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 3 
Author: Cindy Tom 

358. (3 points) A person in an operating room is connected to a mechanical ventilator. The person's anatomic dead 
space volume is 150ml, and his physiologic and anatomic dead space volumes are equal. The ventilator has a 
dead space volume in the connecting tube of 100 ml (apparatus dead space). What is a reasonable combination 
of tidal volume and respiratory frequency that will give this person an alveolar ventilation of 4.0 L/min? (There 
are many possible correct answers, just give one) 

Answer: ?  

Reason:  

The answer written by the prof is: "A reasonable combination of respiratory frequency and alveolar 
ventilation per breath would be 10 breaths/ min and 400 mL alveolar volume. Tidal volume would need 
to be: 400 mL + 150 mL (patient dead space) + 100 mL (apparatus dead space) ====== 650 mL So 
one possible answer: TV = 650 mL, f = 10 breaths/min." 

Basically, it looks like he wants you to have something substantially more than the combined dead 
space, such that when you subtract the dead spaces (250 mL total) from the proposed tidal volume, you 
could multiply that by a reasonable frequency of breaths/min in order to get 4.0 L/min. Don't make it 
hard on yourself by proposing a TV of 350 mL and then forcing the guy to breath at 40 breaths per 
minute and then blubber about hyperventilating.... it probably won't fly.  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 4 
Author: Cindy Tom 

359. (2 points) Which of the following lung volumes or capacities cannot be measured with a spirometer? (Circle all 
correct answers) 

a. Total lung capacity  
b. Vital capacity  
c. Functional residual capacity  
d. Residual volume  
e. Tidal volume  



Answer: ?  

Reason:  

Keyed answers are A, C, and D. lecture 1, page 12 + 13. Draw yourself a sample spirogram. You can see 
that there are several things that you definitely can measure... VC, IRV, TV, ERV, IC. SO you know that 
you should NOT mark B and E. What you can't measure on a spirometer are any of the measurements 
that include the residual volume in them... this includes TLC, FRC, and RV.  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 5 
Author: Cindy Tom 

360. (5 points) If a person has a CO2 production of 400 mL per minute (STPD) and a partial pressure of CO2 in the 

arterial blood of 40 mm Hg, what is the rate of alveolar ventilation? 

Answer: ?  

Reason:  

Keyed answer is as follows: 

alveolar ventilation = (.VCO2/PaCO2) x 863 = (400 mL/min / 40) x 863 = 8.63 L/min (BTPS).  

No way around it... just memorize the equation and plug and chug.  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 6 
Author: Lavonne Sheng 

361. (2 points) Which of the following are observed in a pure restrictive ventilatory defect (no obstructive ventilatory 
defect present)? (Circle all correct answers) 

a. Forced vital vapacity less than 70% of the predicted value  
b. Total lung capacity less than 70% of the predicted value  
c. Forced expiratory volume after 1 second divided by forced vital capacity (FEV1.0/FVC) is less than 75%  

d. Forced respiratory volume after 1 second divided by forced vital capacity (FEV1.0/FVC) is greater than 

75%  

Answer: ?  

Reason:  

The keyed answers should be A, B, & D (but I couldn't get all three of these to appear in the answer 
box). 

Longmuir lecture #2. There are two categories of abnormal patterns for spirometry: restrictive and 
obstructive ventilatory defects. This question refers to restrictive ventilatory defects. These can be 
caused by conditions such as chest wall deformities, pneumothorax, hemothorax, and fibrosus of the 
lung. The following were characteristics of this category, given by Dr. Longmuir in class:  

1. FVC < 70% predicted  
2. FEV 1.0/FVC > 75%  
3. TLC, FRC reduced  

a. yes. See above  
b. yes. See above  
c. NO! For restrictive ventilatory defects, this should be > than 75%  
d. yes. See above  



Topic: Respiratory 
Physiology 1997, Exam 2, Question 7 
Author: Lavonne Sheng 

362. (2 points) Which of the following are observed in a pure obstructive ventilatory defect (no restrictive ventilatory 
defect present)? (Circle all correct answers) 

a. Forced vital capacity less than 70% of the predicted value  
b. Total lung capacity less than 70% of the predicted value  
c. Forced expiratory volume afer 1 second divided by forced vital capacity (FEV1.0/FVC is less than 75%  

d. Forced expiratory volume after 1 second divided by forced vital capacity (FEV1.0/FVC) is greater than 

75%  

Answer: C  

Reason:  

Okay, the answer for this question is C, but A is optional. 

Longmuir lecture #2. This question refers to the second category -- obstructive ventilatory defects. 
Conditions that can cause this defect are asthma, chronic bronchitis, and emphysema. These are the 
characteristics:  

1. USUALLY FVC < 70% predicted  
2. FEV 1.0 < 75% This is the key characteristic that is indicative of this type of defect.  
3. TLC normal or above normal  

a. This answer was keyed optional. I think this was because Dr. Longmuir said it is USUALLY true for 
obstructive ventilatory defects, but not ALWAYS.  

b. No. See above  
c. Yes. This is the key feature.  
d. No. See above  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 8 
Author: Lavonne Sheng 

363. (2 points) The reason a forced expiration measurement (made usig a spirometer) is so reliable is that increases 
in muscular effort (which make pleural pressures more positive) do not cause changes n flow rate. (This is called 
the effort independent effect of the spirometer). Why, when making a forced expiration, does an increase in 
muscular effort NOT result in an increase in flow rate? (Circle all correct answers) 

a. As pleural pressures become increasingly postive, the air flow changes from turbulent flow to laminar 
flow  

b. Dynamic compression of the airways occurs as the pleural pressures become increasingly positive  
c. As the lung deflates, the elastic recoil of the lung decreases, the alveolar pressures decrease, hence the 

pressure difference between the alveoli and the mouth decreases  
d. Increasing the pleural pressure decreases the lung volume. The increase in air velocity is balanced by 

the decrease in lung volume  

Answer: B  

Reason:  

This characteristic of forced expiration involves the phenomenon of dynamic compression. This info 
comes from Longmuir's Lecture #4 CN, pgs. 5-6. 

When a person forcefully exhales, pleural pressure is positive due to the compression of the thorax and 
the thoracic contents. Alveolar pressure is greater than pleural pressure, and there is a pressure gradient 
created in the airway from the alveoli to the mouth (the pressure at the mouth is the same as 
atmospheric pressure). At a certain point in the airway along this pressure gradient, the pressure in the 



airway will be equal to the pleural pressure. This is known as the equal pressure point. Beyond this 
point, the pressure in the airway will be less than the pleural pressure. This results in a compression of 
the airway. This is known as dynamic compression, and not only does it cause flow limitation, but it also 
prevents additional muscular effort from further increasing the flow rate. Thus, the answer is B.  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 9 
Author: Lavonne Sheng 

364. (1 point) A rise in pulmonary artery pressure (due to an increase in cardiac output) will cause (circle the one 
correct answer) 

a. An increase in pulmonary capillary blood volume  
b. A decrease in pulmonary capillary blood volume  
c. No change in pulmonary capillary blood volume  

Answer: A  

Reason:  

Longmuir lecture #8. I think the important idea here is the flow = pressure/resistance. With increased 
cardiac output, there is increased pressure. Well, in the pulmonary circulation, increased cardiac output 
also leads to decreased resistance. This is due to both capillary distention (the stretching of capillaries 
that are already working) and capillary recruitment (making non-active capillaries active). Both increased 
pressure and decreased resistance will result in an increased blood flow through the pulmonary 
capillaries. Thus, as a result, there will be an increase in the pulmonary blood volume. Therefore, the 
answer is A.  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 10 
Author: Lavonne Sheng 

365. 10. A sample of blood has the following properties: 

Volume of Blood = 100 ml 
Dissolved Oxygen = 0.24 ml 
Oxygen Capacity = 18 ml O2 per 100 ml blood 

Oxygen Content = 15.24 ml O2 per 100 ml blood 

a. (2 points) calculate the grams of hemoglobin in the blood sample  
b. (2 points) Calculate the oxygen saturation of hemoglobin (in percent) in the blood sample.  
c. (2 points) Calculate the partial pressure of oxygen in the blood sample.  

Answer: ?  

Reason:  

a. answer: 12.9  
Oxygen capacity of Hb = grams Hb/100ml blood x (1.39 ml oxygen/g Hb); 

grams Hb = oxygen capacity x g Hb/100 ml blood x 100 ml blood;  

grams Hb = (18 ml/100ml) x 100 ml x (g/1.39 ml)= 12.9 g Hb  

b. answer: 83%  
oxygen content = (oxygen capacity x sat'n) + dissolved oxygen; 

sat'n = (content -dissolved) / capacity;  



sat'n = [15.24 ml/100 ml blood - .24 ml/ 100 ml blood]/ (18 ml oxygen/100ml blood) = 83%  

c. answer: 80 mmHg  
dissolved oxygen = solubility x Poxygen; 

Poxygen = dissolved oxygen / solubility;  

Poxygen = [(.24 ml/100ml blood) x (100 ml blood x mmHg/.0030 ml Oxygen)] = 80 mmHg  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 11 
Author: Vineet Shrivastava 

366. (1 point) In the three zone model of perfusion of the lung (West Zones), perfusion at the apex of the lung (Zone 
1) is characterized by (circle the one correct answer) 

a. Arterial pressure > venous pressure > alveolar pressure  
b. Alveolar pressure > arterial pressure > venous pressure  
c. Arterial pressure > alveolar pressure > venous pressure  

Answer: B  

Reason:  

This answer comes directly from the handout Dr. Longmuir gave out in class, in which the zones in the 
lung are diagrammed out. Basically, the apex of then lung does not play a significant role in respiration 
because the pressures created by the arterial and venous blood is not sufficient to overcome the 
pressure of the air, primarily because of the height and forces the blood must traverse in order to 
adequately perfuse this area. The result of this is the collapse of the blood vessal, and a less than 
optimal perfusion experience.  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 12 
Author: Vineet Shrivastava 

367. 12. (1 point) Suppose the respiratory quotient changes from 1.0 to 0.8, and the partial pressure of the alveolar 
CO2 remains constant. What happens to the partial pressure of alveolar nitrogen, and the partial pressure of 
alveolar oxygen (circle the one correct answer) 

a. PAO2 will increase, PAN2 will decrease  
b. PAO2 will increase, PAN2 will stay the same  
c. PAO2 will stay the same, PAN2 will decrease  
d. PAO2 will decrease, PAN2 will decrease  
e. PAO2 will decrease, PAN2 will increase  

Answer: E  

Reason:  

Here we go... Repiratory quotient is CO2 produce over O2 consumed, so if CO2 is held constant, and the 
Repiratory quotient decreases, the O2 consumed increaes. This increase in O2 consumption will lead to 
an a decrease in the partial pressure of O2, and since CO2 is contant, the partial pressure of PAN2 will 
subsequently increase to fill in the space. (help from Lizzie and Lisa)  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 13 
Author: Vineet Shrivastava 



368. (1 point) Which of the following occur in hypoventilation but does not occur in any of the other three forms of 
arterial hypoxemia? (Circle all correct answers) 

a. An increase in the alveolar arterial oxygen difference (relative to normal)  
b. An increase in the alveolar arterial oxygen difference when breathing 100% oxygen  
c. A decrease in the partial pressure of arterial oxygen  
d. An increase in the partial pressure of arterial carbon dioxide  

Answer: D  

Reason:  

Hypoventilation causes less Hb saturation by 1) lowering the Pa O2 and 2) shifting the Hb-O2 
dissociation curve to the right. Causes of hypoventilation is metabolic acidosis, anxiety etc. Basically 
hypoventilation is the decreased release of CO2 from the body, thus more CO2 is found in the blood, 
thus the arterial partial pressure will be elevated relative to the norm. Hypoventilation can also be 
diagnosed by a normal A-a difference. (eliminating choice A & B)  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 14 
Author: Vineet Shrivastava 

369. (2 points) In a diffusion limitation, exercise increases the alveolar-arterial oxygen difference (compared to what 
it was at rest). What factors cause the alveolar-arterial oxygen difference to increase? (Circle all correct 
answers) 

a. Exercise causes a decrease in transit time of the red blood cell in the pulmonary capillary bed  
b. Exercise causes an increase in the transit time of the red blood cell in the pulmonary capillary bed.  
c. Exercise increases the arteriovenous oxygen difference  
d. Exercise decreases the arteriovenous oxygen difference  
e. Exercise increases the pulmonary capillary blood volume  
f. Exercise decreases the pulmonary capillary blood volume  

Answer: ?  

Reason:  

Keyed ANSWERS are A and C. 

Here is why, think baldwin for a second, when you exercise, you need a steady supply of O2 to all your 
body regions, so blood circulation increases (or your body is going "balls out") with this increase is a 
decrease in time spent in the capillary bed, thus transit time is decreased. In normal people this is not a 
problem, but in people with a diffusion limitation, this decrease in transit time is critcal for O2 loading, 
thus a A-a difference will result with this condition.  

For Choice C: the body works harder so less O2 will be found in the venous blood, but since the patient 
suffers from diffusion limitation, less 02 is redelivered to blood, so the subsequent arterial O2 pressure 
will decrease and the difference will be increased.  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 15 
Author: Vineet Shrivastava 

370. (3 points) A sample of plasma and a sample of whole blood have the following properties: 

a. Volume of plasma: 90 ml 
Dissolved oxygen: 2.0 ml O2 per 100 ml plasma 

b. Volume of whole blood: 10 ml 
Hemoglobin saturation: 40% 



Oxygen capacity: 20 ml O2 per 100 ml blood 

The dissolved oxygen in the sample of whole blood is so low that it can be ignored (assume it is zero) 
The two samples are mixed. What is the amount of dissolved oxygen in the 100 ml mixture of plasma + 
blood?  

Answer: ?  

Reason:  

Ignore the letters, these are the steps to solving the problem. 

1. O2 capacity of 10ml blood = 2ml  
2. Hb is 40% saturated so 2 x 0.4= 0.8ml O2  
3. Amount of dissolved O2 in plasma  

(2.0ml O2/100ml plasma) * (90ml) = 1.8 ml dissolved O2  
4. When the samples are mixed, the dissolved O2 binds to Hb  
5. Dissolved O2 remaining= 1.8ml -1.2 ml= 0.6 ml O2  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 16 
Author: Sean Snodgress 

371. 16. Consider two regions of the lung. 

Region A has a ventilation/perfusion ration of 0.6 
Region B has a ventilation/perfusion ratio of 2.0  

a. (1 point) Which region has the higher partial pressure of alveolar oxygen? (Circle the one correct 
answer)  

i. Region A  
ii. Region B  
iii. The partial pressures of O2 are the same  

iv. The answer cannot be determined from the ventilation/perfusion results  

b. (1 point) Which region has the higher pressure of alveolar carbon dioxide? (Circle the one correct 
answer)  

i. Region A  
ii. Region B  
iii. The partial pressures of CO2 are the same  

iv. The answer cannot be determined from the ventilation/perfusion ratios  

c. (1 point) What region has the higher rate of alveolar ventilation? (Circle the one correct answer)  
i. Region A  
ii. Region B  
iii. The rates of alveolar ventilation are the same  
iv. The answer cannot be determined from the ventilation/perfusion ratios  

Answer: ?  

Reason:  

Part a: 

Region B has the higher partial pressure of alveolar oxygen. Examination of the core notes, figure 10-2, 
shows that the partial pressure of alveolar oxygen increases with increased ventilation-perfusion ratios. 
This makes intuitive sense because the regions with greater perfusion and less ventilation will tend to 
equilibrate with the (low) levels of oxygen in the blood. Those with high ventilation and low perfusion will 
tend to equilibrate with the (relatively higher) oxygen levels in the inspired air. The answer is ii (B).  

Part b:  



The same reasoning may be used as in part a. Alveolar regions that are highly perfused but receive little 
ventilation will equilibrate with the blood, which has high levels of carbon dioxide. Furthermore, regions 
with low perfusion and high ventilation will equilibrate with the inspired air, which has much lower levels 
of carbon dioxide. The answer is i.  

Part c:  

This question may not be answered with the information given because we are given ratios of 
ventilation/perfusion, not individual ventilation statistics. Thus, although the rate of ventilation may be 
low, the ratio of ventilation/perfusion may be high simply because the perfusion is low. The same applies 
to high ratios. Therefore, we need more information. The answer is iv.  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 17 
Author: Sean Snodgress 

372. (1 point) What is always true when air is flowing out of the lung (circle the one correct answer) 

a. Elastic recoil of the chest wall is positive  
b. Elastic recoil of the lung is at least +10 cm H2O  
c. Pleural pressure is negative  
d. Pleural pressure is positive  
e. Pleural pressure is greater than the elastic recoil of the lung  
f. Pleural pressure is less than the elastic recoil pressure  
g. Pleural pressure is equal to elastic recoil pressure  
h. None of the above  

Answer: H  

Reason:  

The answer is none of the above. When air is flowing out of the lung, the two things that play a role are 
the ER of the lung and the pressure in the alveolus. If the sum of the forces generated by these two 
factors is positive, then air will flow out of the lung. This has nothing (primarily) to do with the pleural 
pressure.  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 18 
Author: Sean Snodgress 

373. In 1981 a member of the American Medical Research Expedition climbed to the top of Mount Everest without 
supplemental oxygen. 

a. (1 point) Total barometric pressure at the top of Mount Everest was measured at 253 mm Hg. What was 
the partial pressure of inspired oxygen?  

b. (2 points) Due to hyperventilation, the climber was able to achieve a partial pressure of arterial carbon 
dioxide (PaCO2) of an amazingly low 7.5 mm Hg. Assuming a respiratory quotient of 1, what was the 
alveolar partial pressure of oxygen (PAO2)?  

c. (1 point) Despite the low level of alveolar partial pressure of oxygen you just calculated, the climber was 
able to achieve a hemoglobin saturation of 75% in the arterial blood! What was the most important 
positive factor that allowed him to achieve this level of oxygen saturation? (Circle the one correct 
answer) 
- At high altitude, high levels of 2, 3 DPC were produced, resulting in a rightward shift in the 
oxyhemoglobin dissocation curve. 
- The respiratory alkalosis that occurred produced a leftward shift in the oxyhemoglobin dissociation 
curve. 
- The increase in lactic acid in the blood that occurred from anaerobic metabolism resulted in rightward 
shift in the oxyhemoglobin dissociation curve. 
- The low partial pressure of CO2 led to low bicarbonate in the blood. This decreased the amount of 
chloride shift that occurred across the red blood cell membrane.  

Answer: False  



Reason:  

Part a: 

P(inspired oxygen)=[P(barometric)-47](0.21)= (253-47)(0.21)= 43 mmHg  

Part b:  

If RQ=1, P(alveolar oxygen)=P(inspired oxygen)-P(arterial carbon dioxide)(1)=43-7.5=35.5 mmHg  

Part c:  

Consult your lecture notes for this section, for it was not covered well in core notes.  

Four things favor oxygen desaturation: increased 2,3 DPG, increased temperature, decreased pH, and 
increased carbon dioxide. Note the nomogram on pg. 58 of core notes in reference to pH and 
temperature.  

1. Would occur, but would favor desaturation of Hb, not saturation. Rightward shift=desaturation.  

2. Correct. Respiratory alkalosis would increase pH, causing increased saturation. Alkalosis would occur due 
to hyperventilation--the climber would blow off all his carbon dioxide.  

3. A rightward shift corresponds to desaturation, not saturation.  

4. The chloride shift is the exchange of bicarbonate for chlorine in red blood cells (BRS physio, pg. 120). 
This occurs with elevated carbon dioxide in the following way: carbon dioxide enters the red cell, the 
hydrogen ions are buffered by Hb, and bicarb leaves the red cell in exchange for chloride. Therefore, 
reduced carbon dioxide would lead to a reduced amount of chloride shift, as stated in this question. 
However, this shift is a means of buffering the plasma, and damps the alkalosis that would be directly 
involved in the increased Hb saturation. Therefore, its effect is not going to directly influence the Hb 
saturation, and if anything will act to reduce the saturation.  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 19 
Author: Sean Snodgress 

374. (1 point) A person with low lung compliance compared to normal would be expected to have (circle the one 
correct answer) 

a. A lower than normal total lung capacity  
b. A higher than normal total lung capacity  
c. Changes in compliance do not affect lung volumes  

Answer: A  

Reason:  

Compliance is dV/dP. People can not adapt to generate greater changes in alveolar pressure when they 
have decreased compliance. Therefore, someone with low compliance will not be able to expand their 
lungs as much as someone with normal compliance, and total lung capacity will be reduced.  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 20 
Author: Sean Snodgress 

375. (2 points) Which of the following would change the value of DLCO, the diffusing capacity of the lung? (Circle all 
correct answers) 



a. A change in alveolar surface area  
b. A change in pulmonary capillary blood volume  
c. A change in oxygen capacity  
d. A change in airways resistance  

Answer: ?  

Reason:  

Answer is a, b, and c. DLCO is the rate of flow of gas across the alveolar wall of the lung into the 
pulmonary capillary bed (CN lecture 5 page 3). A change in alveolar surface area, pulmonary capillary 
blood volume, and oxygen capacity of the blood will change the amount of gas (oxygen) that can move 
from the alveolus to the pulmonary circulation. However, a change in airway resistance will not affect the 
DLCO. Although airway resistance may affect the amount of oxygen reaching the alveolus, DLCO refers 
to the ability of the gas to diffuse across the alveolar wall and into the blood, not to the ability of air to 
reach the alveolus in the first place.  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 21 
Author: Matthew Stilson 

376. (1 point) The chemosnesitive area of the brain (circle all correct answers) 

a. Will cause an increase in the rate of ventilation if the pH of the blood becomes acidic due to a non-
carbonic acid (where hydrogen ion increases and partial pressure of arterial CO2 decreases)  

b. Will cause an increase in the rate of ventilation if the pH of the blood becomes acidic due to a carbonic 
acid (where hydrogen ion concentration increases and partial pressure of CO2 increases)  

c. Will cause an increase in the rate of ventilation when the partial pressure of arterial oxygen decreases.  

Answer: B  

Reason:  

B is the only correct answer; only dissolved co2 can diffuse accross the blood brain barrier. Once it 
crosses into the csf it combines again with water to form HCO3 and H+. A rise in H+ concentration in the 
csf stimulates the chemosensitive area of the brain and causes an increase in respiration. A is false 
because H+ itself cannot diffuse accross the B.B.B. C is false because the carotid body is the sole 
structure responsible for a response to hypoxia (a decrease in partial pressure of oxygen.) 

p. 93 and 94 of the respiratory core notes  

Topic: Respiratory 
Physiology 1997, Exam 2, Question 22 
Author: Matthew Stilson 

377. (1 point) Which of the following systems responds most rapidly to buffer the increase in hydrogen ion 
concentration caused by a respiratory acidosis (Circle the one correct answer) 

a. Cellular buffering (transcellular exchange of H+ for either K+ or Na+  
b. Bone buffering  
c. Buffering by the red blood cell  
d. Excretion of hydrogen ion by the kidney  

Answer: C  

Reason:  

This question is strait from page 5 of the acid base core notes. "Buffering of H+ ion by plasma 
bicarbonate and buffering of co2 by the red cell occurs almost immediately." This buffering is followed by 
the interstisial fluid (15 min.), buffering by the cells (2-4 hours), bone buffering, and finally excretion of 
H+ by the kidneys.  



Topic: Respiratory 
Physiology 1997, Exam 2, Question 23 
Author: Matthew Stilson 

378. (1 point) Which of the following acid-base disorders can lead to hypokalemia due to transcellular exchange of 
hydrogen ion (Circle the one correct answer) 

a. Respiratory acidosis  
b. Metabolic acidosis  
c. Metabolic alkalosis  

Answer: C  

Reason:  

Cells can help buffer the plasma by using a system of transcellular exchange of H+ for either K+ or Na+. 
During metabolic alkalosis there is an increase in HCO3 and a decrease in H+. To compensate cells can 
exchange K+ for H+ thus leading to a rise in plasma [H+]. This will cause the blood to become more 
acidic. One effect of this compensation is hypokalemia in the extracelluar space.  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 1 
Author: Terri Richardson 

379. (1 point) In which of the following conditions could dynamic compression of the airway occur. (Assume the 
glottis is open so that air can freely flow either into or out of the lung) 

  

   

Answer: ?  

Reason:  

[Keyed answers are condition B and condition C] 

A won't work because pleural pressure must be positive for dynamic compression to occur.  

B works because pleural pressure is positive, and dynamic compression is happening at some point along 
the airway where the pleural pressure of +10 becomes equal to the alveolar pressure (they don't provide 
PA in the problem) and that's when dynamic compression happens: when pleural pressure becomes 
equal to alveolar pressure, and then the ER of +15 acts to close the airway.  

C works also, firstly because pleural pressure is positive. At some point along the airway, the PPL of +30 
will become the same as the PA, and then the ER of +10 can act to close the airway, and then you have 
dynamic compression.  

Condition A: Pleural pressure              = -20 cm H2O

Elastic recoil of the lung              =  + 5 cm H2O

Condition B: Pleural pressure              = + 10 cm H2O

Elastic recoil of the lung              = + 15 cm H2O

Condition C: Pleural pressure              =  + 30 cm H2O

Elastic recoil of the lung              = + 10 cm H2O



Topic: Respiratory 
Physiology 1998, Exam 2, Question 2 
Author: Terri Richardson 

380. (1 point) If air is flowing out of the lung as a turbulent flow 

a. Increasing driving pressure 2x (by making a more forceful expiration) will increase the flow rate 2x.  
b. Increasing the driving pressure 2x will either cause no increase in flow rate, or an increase in flow rate 

less than 2x.  
c. Increasing driving pressure 2x will increase flow rate more than 2x due to distension and recruitment of 

airways.  

Answer: B  

Reason:  

I'm not sure I understand the question. Please refer to Longmuir CN, Lecture 4, page 5...."pressure 
gradient required to produce a given flow rate is proportional to the square of the flow rate..." I guess 
that means if you increase pressure from 1 to 2 (2x), then flow will become the square root of 2, or 1.4. 
This would make sense for answer B: the increase in pressure will cause no increase in flow rate OR AN 
INCREASE IN FLOW RATE LESS THAN 2X.  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 3 
Author: Terri Richardson 

381. (1 point) Elastic recoil of the lung 

a. Is always positive between residual volume and total lung capacity (assume the pressure at the mouth is 
equal to atmospheric pressure)  

b. Does not change with lung volume  
c. Is negative when the lungs are inflated by applying positive air pressure at the airways (for example, 

with a ventilator)  

Answer: A  

Reason:  

Recall that ER=PA-PPL and as you go from RV to TLC, Diaphragm contracts,PPL gets more negative 
(from -5 to -10). At the same time, PA is also changing. PA goes from 0 to -5 as you go from RV to TLC. 
The end result is the same: ER remains positive. Beginning of inspiration (RV), ER=0-(-5)=5 and at end 
of inspiration (TLC), ER=-5-(-10)=5.  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 4 
Author: Monica Marie Rodarte 

382. (1 point) The pulmonary surfactant: 

a. Lowers the elastic recoil of the lung at FRC. (Compared to the absence of surfactant).  
b. Allows the lung to have the lowest surface tensions in those alveoli with the largest diameters.  
c. Allow all alveoli to have a single surface tension of less than 10 dynes per cm.  

Answer: A  

Reason:  

a. Surfactant lowers the surface tension of the lung walls. Surface tension forces work to collapse the lung. 
This is essentially the elastic recoil property of the lungs. The alveoli are kept open by transpulmonary 
pressure, so in order to keep them from collapsing, surface tension, and thus elastic recoil, must be 



reduced.  

b. Reduction in surface tension prevents SMALL alveoli form collapsing. collapsing pressure=(2T)/r, T = 
surface tension and r = alveolar radius. Alveoli with the largest diameters have low collapsing pressure 
and are easy to keep open.  

c. Once again, look at the equation P=(2T)/r. If the surface tension, T, was constant, the collapsing 
pressure, P, would solely be dictated by alveolar radius. For small alveoli, the colapsing pressure would 
be too high, so this answer kinda defeats the purpose of surfactant's ability to keep these little guys 
open.  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 5 
Author: Monica Marie Rodarte 

383. The following data are obtained for a person 
 
  

   
 
From the data above: 
 
A. (1 point) Calculate the exact (not an approximate) vital capacity 
 
B. (2 point) Calculate the physiologic dead space volume 
 
C. From the data above is there any evidence of an obstructive ventilatory defect? 
(1 point) - yes or no 
(1 point) - which one line of the given data did you use to make that determination? 
 
D. From the data above, is there any evidence of a restrictive ventilatory defect? 
(1 point) - yes or no 
(1 point) - Which two lines of the given data did you use to make that determination? 

Answer: ?  

Reason:  

a. Plug and chug!!!  
Vital Capacity (VC) = (total lung capacity, TLC)-(residual volume, RV) VC = 8.0L - 3.5L VC = 4.5L 

b. Plug and chug!!!  
Alveolar ventilation = frequency x (tidal volume - dead space) 4.2 L/min = 12 breaths/min (0.550L - 
dead space) 

answer: 0.2 L  

c. Yes  
In obstructive ventilatory defects, such as asthma or chronic bronchitis, (FEV1/FVC) is less than 75%, 
which is the case here. Normal is 80%. 

FYI: With obstructive defects, FVC is usually reduced, and TLC is normal or higher than predicted (this is 

Measured total lung capacity 8.0 L

Measured functional residual capacity 5.1 L

Measured residual volume 3.5 L

Measured tidal volume 0.550 L

Measured alveolar ventilation 4.2 L/min

Measured respiratory frequency 12 breaths per min.

Measured FEV1/FVC 0.60 (60 %)

Predicted total lung capacity 7.5 L

Predicted residual volume 1.5 L



the case here as well since the predicted TLC is 7.5 L and the measured is 8.0 L).  

d. No  
In restrictive ventilatory defects, such as pulmonary fibrosis (stiff lungs), pneumothorax, etc., TLC and 
FRC are reduced to less than 70% of the predicted value. In this case, the TLC is actually higher than the 
predicted value. 

FYI: With restrictive defects, FVC is reduced and (FEV1/FVC) is normal, above 75%.  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 6 
Author: Monica Marie Rodarte 

384. (2 points) Suppose a person's lung compliance is 0.15 liters per cm H2O. At functional residual capacity (FRC) 

the pleural pressure is -5 cm H2O (there is no flow and the glottis is open). The person takes in a breath of air 

beginning at FRC. What is the pleural pressure after the person inhales 600 milliliters of air (When there is again 
no flow and the glottis is open)? 

Answer: ?  

Reason:  

No flow and the glottis open means that the alveoler pressure (PA) = 0. Yet another plug and chug!!! 

compliance = delta V/delta P  

The change in volume (delta V) is 0.600L  

The change in pressure (delta P) is the pleural pressure after inhalation, P, minus the FRC pleural 
pressure, -5cm H2O  

1. 15 L/cm H20 = 0.600/[(-5) - P]  

P = -9 cm H2O  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 7 
Author: Carlos Rodriguez 

385. (2 points) If the fractional concentration of carbon dioxide in the alveoli is 0.07 (7%) and the partial pressure of 
CO2 in the alveoli is 35 mm Hg, what is the barometric pressure? 

Answer: ?  

Reason:  

Use Dalton's Law 

Px=(Ptotal X Fx)  

Given: Fx=0.07 Px=35mmHg  

Solve for Ptotal=500mmHg  

Topic: Respiratory 



Physiology 1998, Exam 2, Question 8 
Author: Carlos Rodriguez 

386. (1 point) A respiratory quotient of 0.8 means that: 

a. Over a long period of time (one hour, for example), the total moles of dry gas inhaled is greater than the 
total moles of dry gas exhaled.  

b. Over a long period of time, the total moles of dry gas inhaled is less than the total moles of dry gas 
exhaled.  

c. The moles of dry gas inhaled is always equal to the moles of dry gas exhaled regardless of respiratory 
quotient (after all, you have to have conservation of matter).  

Answer: A  

Reason:  

RQ=(CO2 Exhaled/CO2 Inhaled) or RQ=(CO2 Produced/CO2 Consumed) 

If the CO2 inhaled is greater than the CO2 exhaled the RQ will be less than 1.  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 9 
Author: Carlos Rodriguez 

387. (2 points) In a diffusion limitation, the alveolar-arterial oxygen difference 

a. Becomes larger as transit time decreases  
b. Becomes smaller as transit time decreases  
c. Becomes larger as the hemoglobin saturation of mixed venous blood decreases  
d. Becomes smaller as the hemoglobin saturation of mixed venous blood decreases  

Reason:  

[Keyed answers are A and C.] 

a. With a decreased transit time, the RBC has less time to become fully saturated with O2. Thus the A-a O2 
difference is increased.  

c. As with exercise, the RBC is unloading more O2 at the tissue level so you will have a lower saturation of 
the mixed venous blood as you enter the lung. The lung can only saturate the Hb to a certain level. The 
arterial blood leaving the lung will have a lower saturation than normal. Thus an increased A-a O2 
difference.  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 10 
Author: Christopher Romberg 

388. (3 points) A person has a 20% shunt. The hemoglobin saturation of mixed venous blood is 75%. The oxygen 
capacity of 20 vol %. Blood coming from the lungs has 2.0 mL dissolved oxygen per 100 mL of blood. Assume 
the amount of dissolved oxygen in the shunted blood is negligible (zero, in other words). What is the amount of 
dissolved oxygen per 100 mL in the arterial blood? 

Answer: ?  

Reason:  

With a 20% shunt, 80% of the arterial blood will be from the pulmonary circulation (oxygenated)and 
20% will have bypassed oxygenation somehow and is essentially mixed venous blood. 



From the lungs (80 ml): the amount of dissolved O2 will be 1.6ml O2/80 ml blood (since there's 
2ml/100ml blood). Assume Hb is 100% saturated.  

From the shunt (20 ml): No dissolved O2. Amount of O2 on Hb is: O2 capacity = 20mlO2/100ml blood. 
So there's 4ml O2/20ml blood (when Hb is saturated) Since Hb is 75% sat. the amount of O2 on Hb is 
4ml x .75 = 3ml O2/20ml blood. Therefore you'll need 1ml O2 to saturate the Hb comming from the 
shunt.  

This O2 comes from the 1.6ml of dissolved O2 from the lungs.  

Finally, 1.6ml O2 - 1.0 ml O2 needed to sat. Hb = .6ml O2 Answer: .6ml dissolved O2/100ml blood  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 11 
Author: Christopher Romberg 

389. A sample of 100 mL of blood has the following properties: 
 
  

   
 
A. (2 points) Calculate the partial pressure of oxygen 
 
B. (2 points) Calculate the oxygen content ( per 100 mL blood) 
 
C. (2 points) Calculate the grams of hemoglobin (per 100 mL of blood) 

Answer: ?  

Reason:  

a. PO2 is only from dissolved O2. PO2= dissolved O2(ml O2)/solubility (ml O2/mmHg =.12ml O2/.003 
ml/mmHg = 40 mmHg. Know the value for O2 solubility.  

b. O2 content = O2 on Hb + dissolved O2. O2 on Hb = 18ml O2/100ml blood x .7 (amount of O2 on Hb 
when sat. times the % sat.) = 12.6ml O2/100ml blood. Answer: 12.6 +.12 = 12.72ml O2/100ml blood.  

c. Know that 1 gram of Hb binds 1.39ml of O2. Grams of Hb = 18ml O2/ 100ml blood divided by 1.39ml 
O2/g Hb. 18/1.39 = 12.9 g Hb/100ml blood  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 12 
Author: Jeffrey Root 

390. A sample of 100 mL of blood is divided into two 50 mL samples, which you label sample A and sample B. 
 
Sample A is equilibrated with air which has a partial pressure of oxygen of 80 mm Hg, and a partial pressure of 
carbon dioxide of 40 mm Hg 
 
Sample B is equilibrated with air which has a partial pressure of oxygen of 80 mm Hg, and a partial pressure of 
carbon dioxide of 60 mm Hg 
 
1. (1 point) Which sample has the higher hemoglobin saturation? 
i. A 
ii. B 
iii. They have the same hemoglobin saturation 
 
 
2. (1 point) Which sample has the higher serum (extracellular) Cl- concentration? 

Amount of dissolved oxygen: 0.12 mL per 100 mL blood

Hemoglobin saturation: 70 %

Oxygen capacity: 18 mL per 100 mL blood



i. A 
ii. B 
iii. They have the same serum Cl- concentration 
 
 
3. (1 point) Calculate the concentration of dissolved carbon dioxide in sample B 
 
 
4. (1 point) Compared to sample A, the concentration of bicarbonate in sample B is 
i. The same as sample A 
ii. A few nanomoles per liter less than sample A 
iii. A few nanomoles per liter greater than sample A 
iv. A few millimoles per liter less than sample A 
v. A few millimoles per liter greater than sample A 
 
 
5. (1 point) Compared to sample A, the concentration of hydrogen ion in sample B is 
i. The same as sample A 
ii. A few nanomoles per liter less than sample A 
iii. A few nanomoles per liter greater than sample A 
iv. A few millimoles per liter less than sample A 
v. A few millimoles per liter greater than sample A 

Answer: ?  

Reason:  

[Keyed answers are: 1-i, 2-i, 4-v, 5-iii.]  
1. The answer is i. The difference is the Pco2. As you know CO2 shifts the saturation curve to the right. 

Therefore with the same Po2, sample A would have a greater Hb saturation than B.  
2. The answer is i. I am not sure of this one... the only correlation I can think of is the Cl shift. Cl swaping 

with bicarb. Bicarb out and Cl in with respect to RBC. So, if your bicarb is higher, than your extracellular 
Cl is lower. Therefore, Sample B would have a lower serum Cl concentration and A would have the higher 
one.  

3. Dissolved CO2= 0.0301mM/mm Hg X Pco2. So, for sample B... the answer is 1.806mM.  
4. The answer is V. The bicarb is going to be greater in sample B because a higher CO2 will shift the 

reaction from CO2 + H20 to HCO3 + H. It will be in mM because the concentration of bicarb is in mM.  
5. The answer is iii. Along the same lines as the answer to question 4, the H concentration will be higher for 

the same reason. But, concentrations of H are in nM.  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 13 
Author: Christopher Romberg 

391. (2 points) Three people are breathing the same room air (see level, 21% oxygen.) They have the following 
partial pressures of arterial carbon dioxide and the following respiratory quotients: 
 
  

   
 
Which person has the lowest partial pressure of alveolar oxygen? 

Answer: B  

Reason:  

How the hell did I get all the damn math problems? For this we use the alveolar air equation. We only 
had to memorize 3 cases: 

PaCO2

  
RQ

Person A: 30 mm Hg 0.8

Person B: 40 mm Hg 0.8

Person C: 44 mm Hg 1.0



1. if FIO2 =.21 and RQ = 1 then PAO2= PIO2 - PaCO2  

2. if FIO2 = 1 then it's the same as case 1  

3. if FIO2 = .21 and RQ = .8 then PAO2 = PIO2 - (PaCO2)(1.2)  
PIO2 = (barometric pressure - H2O vapor pressure) x FIO2. So PIO2 = (760-47) x .21 = 150. 

Person A: PAO2 = 150-30(1.2) = 114mmHg  

Person B: PAO2 = 150-40(1.2) = 102mmHg  

Person C: PAO2 = 150-44 = 106mmHg  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 14 

392. (2 points) Which of the following changes in arterial blood gas status will cause the chemosensitive area of the 
brain to stimulate (increase) ventilatory rate. (We are only considering the neural input from CSA. For the 
purposes of this question, assume the carotid bodies don't exist) 

a. A fall in partial pressure of arterial oxygen from 110 mm Hg to 50 mm Hg, with no change in PaCO2

, 

[HCO3
-], and [H+]  

b. An increase in hydrogen ion concentration caused by metabolic acidosis, with no change in PaCO2

 and 

PaO2

  

c. An increase in bicarbonate concentration (for example, by sodium bicarbonate administration) with no 
change in PaCO2

 and PaO2

  

d. An increase in PaCO2

 with no change in [HCO3
-]  

Answer: D  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 15 
Author: Lina Salty 

393. A person has serious ventilation-perfusion mismatching. Assume this person does not have any shunts, does not 
have diffusion limitations, and is not hypoventilating. The person is breathing air with 21% oxygen (PIO2

 = 150 

mm Hg). Suppose we could analyze three different regions of his lungs and determine, simultaneously, the 
partial pressures of alveolar oxygen in each region: 
 
  

   
 
 
1. (1 point) Which region has the highest ratio of ventilation to perfusion  
i. A 
ii. B 
iii. C 
iv. They have the same VA/Q ratio 

Region A:
PAO2

            = 120 mm Hg

Region B:
PAO2

            = 100 mm Hg

Region C:
PAO2

            = 60 mm Hg



 
 
2. (1 point) Which region has the highest partial pressure of alveolar carbon dioxide 
i. A 
ii. B 
iii. C 
iv. They have the same PACO2

 

 
 
3. (1 point) Suppose we now have this person breath air with 50% oxygen (the PIO2

 is now 350 mm Hg). In 

which region will the blood show the largest increase in hemoglobin saturation (compared to when the person 
was breathing 21 % oxygen) (Note: We are considering the change in saturation when going from 21% oxygen 
to 50% oxygen in the inspired air.) 
i. A 
ii. B 
iii. C 
iv. They all show the same percentage increase in hemoglobin saturation 
 
 
4. (1 point) Upon administration of the higher oxygen, the alveolar-arterial oxygen difference in this person 
i. Will decrease towards the normal value 
ii. Will increase to an abnormally larger value 
iii. Will stay the same abnormally larger value 
iv. The alveolar-arterial oxygen difference wasn't abnormally large to begin with (even when breathing 21% 
oxygen) 

Answer: ?  

Reason:  

[Keyed answers are: 1-i, 2-iii, 3-iii, 4-i.] Quick review of ventilation to perfusion mismatches: This refers 
to alveolar ventilation(V)(=how well is inspired air conducted down to alveoli), and how well the alveoli 
are perfused(Q)(=Pulmonary blood flow). Ideal exchange of O2 and CO2 b/t alveoli and capillary 
requires good matching between ventilation and perfusion. Under normal conditions V/Q=0.8, resulting 
in Pao2=100mmHg and Paco2=40 (Pa=arterial partial P vs. PA=Alveolar). Assuming no diffusion 
problems, the alveolar partial pressures are the same, b/c blood equilibrates with alveolar air. Also useful 
to know that Pvo2=40 and Pvco2=46. Now,V/Q mismatches: (2extremes)  

1. good ventilation-poor perfusion:(this can be result of perfusion obstruction) This situation has high V/Q 
(b/c Q is small). In this case PAO2 approaces PIO2 because O2 is not removed from Alv b/c venous 
blood is not entering the alveoli and removing O2. and PAco2 approaches PCO2 of the inspired air
(usually 0) b/c venous blood is not dumping off CO2. (V/Q high; PAo2 high; PACO2 low).  

2. Poor vent-good perfusion (result of an airway obstruction). This situation has low V/Q (b/c V is low). 
Inspired air is not getting down to the alv. Therefore, PO2 and PCO2 in capillary blood approaches the 
venous blood values. PAo2 is low b/c new clean O2-filled air is not getting ot alv. and the CO2 is building 
up.  
(V/Q low; PAO2 low; PACO2 low). 

question 1: i. True, A has the highest ratio of V/Q, b/c PAO2 of region A is closest to PIO2, so that 
means that it has the highest Ventilation rate. reg A reps a poorly perfused region(relative to normal) 
and that is why PAO2=120 is higher than PAO2=100 when V/Q=0.8 (normal condition). ii. false, B looks 
like it has normal V/Q b/c PAO2 is equal to the normal value. iii. false, this represents the other extreme 
of a poorly ventilated region. V/Q low. PAo2 is very low compared to PIo2. Question 2: iii. C is poorly 
ventilated so PACO2 is high due to build up in CO2 in alv.  

Now lets consider where these 2 extremes lie on the Hb-dissociation curve. Region A has PAo2 higher 
than normal (and higher PaO2 as a result), but this doesn't increase Hb sat that much b/c at normal 
PAO2=100, most of the Hb is already sat. Region C(poor vent) Hb is desat ALOT(this is the result of the 
sigmoidal shape of the curve. question3: iii) is best b/c giving higher PIO2 will push us up along the 
curve. eventhough poor ventilation, now giving higher PIo2 will make a bigger gradient of PO2 b/t 
outside and alv and will increase PAo2 and subsequently PaO2. Reg B PAO2=PaO2=100 most Hb already 
sat so increasing PIo2 wont result in increasing Hb sat. Reg A PAo2=120, problem here was that not 
enough blood was getting to the alv and increasing PIO2 wont change that. Question4:i. V/Q mismatches 
are characterized by big A-a O2 diff which is decreased by increasing PIo2.  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 16 



Author: Francis Safar 

394. (2 points) Which of the following changes in arterial blood gas status will cause the carotid bodies to stimulate 
(increase) ventilatory rate. (We are only considering the neural input from the carotid bodies.) 

a. A fall in partial pressure of arterial oxygen from 110 mm Hg to 50 mmHg, with no change in PaCO2

, 

[HCO3
-], and [H+]  

b. An increase in hydrogen ion concentration caused by metabolic acidosis, with no change in PaCO2

 and 

PaO2

  

c. An increase in bicarbonate concentration (for example, by sodium bicarbonate administration) with no 
change in PaCO2

 and PaO2

  

d. An increase in PaCO2

 with no change in [HCO3
-]  

Answer: A  

Reason:  

[Keyed answers are A, B and D.]  
a. True. A decrease in PaO2 below the threshold of 60 mmHg will stimulate the carotid body receptors 

causing an increased breathing rate.  
b. True. Increased concentrations of H+  

ions in the blood, seen in metabolic acidosis stimulate carotid body receptors directly, independent of 
PaO2 or PaCO2. The stimulation increases the breathing rate.  

c. False. The carotid body receptors are not sensitive to HCO3- (bicarbonate).  
d. True. The carotid body receptors are sensitive to PaCO2 and the breathing rate will increase with 

increased PaCO2.  
(I got most of this from the BRS Physiology book p.144)  

Topic: Respiratory 
Physiology 1998, Exam 2, Question 17 
Author: Francis Safar 

395. (2 points) Suppose you are measuring the diffusing capacity of the lung in a person (the DLCO
). 

a. The DLCO
 will be larger if you measure it at total lung capacity instead of at residual volume 

 

b. The DLCO
 measurement is independent of the lung volume at which it is measured  

c. The DLCO
 will increase with increasing cardiac output  

d. The DLCO
 measurement is independent of cardiac output  

Answer: A  

Reason:  

[Keyed answers are A and C.]  
a. True. Diffusion capacity of the lung  

for CO is directly proportional to the surface area of lung tissue which is available for gas exchange. So 
at TLC, the DLCO is higher than at RV, because TLC has a larger surface area for gas exchange.  

b. False. Like I said in A, DLCO is dependent on surface area and therefore lung volume.  
c. True. Pulmonary blood flow increases due to increased cardiac output, like during exercise. There is an 

increased perfusion of pulmonary capillaries and therefore greater gas exchange. There is also a 
decrease in physiologic dead space due to a more even distribution of V/Q ratios throughout the lung.  

d. False. Like I said above, DlCO depends on cardiac output.  



Topic: Sex 
Physiology 1997, Exam 3, Question 6 
Author: William Karlon 

396. (3 points) Joe, a normal 20-year old male, was in an automobile accident and both of his testes were crushed 
beyond repair (ouch!). He happened to be taken to a hospital where they were removing the testes from a 
patient who had testicular feminization syndrome. The surgeons decided to make medical history by 
transplanting the testes from the testicular feminization patient into Joe. The surgery went very well and normal 
innervation and circulation was established so you can assume that the new testes are functional in Joe's body. 
A year after the surgery everything healed well and there was no problem with immune rejection. At this time 
you would expect Joe's plasma concentration of testosterone to be (circle one: normal, low, high) and LH to be 
(circle one: normal, low, high) relative to a normal 20-year-old male. Is there any hope that Joe's new testes 
could make sperm? (Why or why not?) 

Answer: ?  

Reason:  

Testicular feminization syndrome is a form of male pseudohermaphrodism caused by a lack of the 
testosterone receptor in target tissues (or a partially functional receptor). Although the testes from 
someone with this syndrome will produce testosterone like normal testes, the production of sperm 
requires the presence of a high concentration of testosterone around the Sertoli cells. The Sertoli cells 
use the testosterone receptor to recognize testosterone, so in this case, we would NOT expect the 
transplanted testes to be able to produce sperm. However, we would expect the plasma concentration of 
testosterone and LH to be NORMAL relative to a non-transplanted 20-year-old male. (Check out CN pp. 
41-43 for info on male pseudohermaphrodism)  

Topic: Sex 
Physiology 1997, Exam 3, Question 16 
Author: Adam Farber 

397. (6 points) Sildenafil is a compound with the potential to be used as an aid in obtaining erections in men with 
erectile problems. The graph shows the effect of sildenafil on cGMP accumulation in rabbit corpus caernosum 
which stimulated with different concentrations of nitric oxide (the concentration, in umolar, are shown on the 
right side of the graph). 

 
 
Based on what you know about the molecular and cellular mechanisms of erection, please answer the following 
questions (PLEASE BE BREIF AND SUCCINCT. DIFFUSE OR "SHOTGUN" ANSWERS WILL NOT RECEIVE FULL 
CREDIT): 

a. Why were the investigators measuring cGMP as part of a study of erection?  
b. Why were increasing concentrations of nitric oxide added to the experiment; i.e. what physiological 

states do zero and high nitric oxide concentrations mimic?  
c. Summarize in words the main points of this figure.  
d. Propose a molecular mechanism of action of sildenafil (please limit your answer to one sentence).  

Answer: ?  

Reason:  

a. Several neurotransmitters are involved in penile erection. A principal neural mediator of penile smooth 
muscle relaxtion, and therefore erection, is nitric oxide. Nitric oxide activates guanyl cyclase to form 
intracellular cGMP, a potent second messenger for smooth muscle relaxation.  

d. Phosphodiesterase-type 5 degrades cGMP and promotes return to flacid state. Sidenafil is a drug which 
promotes erections by selectively inhibiting phosphodiesterase type 5.  

Topic: Sex 
Physiology 1998, Exam 3, Question 19 
Author: Vinh Nguyen 



398. (2 points) Oxytocin is used clinically to: (select all correct answers) 

a. induce orgasm  
b. stimulate milk production.  
c. Increase blood pressure by causing vasoconstriction.  
d. Induce labor.  

Answer: ?  

Reason:  

a. Oxytocin does not do this. Sorry...  

b. RIGHT! Oxytocin promotes contraction of myoepithlial cells in the breast.  

c. WRONG. Oxytocin does not cause a general blood pressure increase. This is the job of other 
mechanisms, i.e. Renin-Angiotensin.  

d. RIGHT! Oxytocin promotes contraction of the uterus, hence inducing labor.  

Topic: Sex 
Physiology 1998, Exam 3, Question 20 
Author: Gia Novell 

399. (2 points) Six months after castration an adult male will have: (select all correct answers) 

a. inability to obtain an erection.  
b. Decreased secretions of the prostate and seminal vesicles.  
c. Loss of libido.  
d. Breast enlargement  
e. Decreased plasma LH.  

Answer: ?  

Reason:  

Answers: B & C 

I had some trouble finding the answer to this question, but here's what I found so far...  

a. No According to CN p.33, erection is a haemodynamic event under the control of the automomic nervous 
system. So, although a spinal cord injury could affect the ability to obtain an erection, castration doesn't 
seem to have an effect.  

b. Yes CN p.7 states that Cowper's gland, the prostrate & the seminal vesicles atrophy and stop secretion if 
normal testosterone levels are not maintained. This would be the case with castration of an adult male.  

c. Yes In Appleton & Lange's Review of Medical Physiology it was stated that men castrated in adulthood do 
suffer some loss of libido.  

d. No?? CN p.38 states that without testis PRIOR to phenotypic differentiation development of phenotypic 
sex proceeds along female lines. However, in adulthood phenotypic differentiation has already taken 
place. Additionally, breast development normally occurs when testosterone is not there to block 
estrogen. However in men, th majority of estrogen comes from the peripheral conversion of testosterone 
to estrogen. So, my thoughts are...since castration takes away the testosterone, the estrogen isn't there 
either, and so there's no breast enlargement.  

e. No Since testosterone inhibits LH secretion, castration would lead to a rise in LH since the testosterone is 
not there to cause the inhibition.  

Topic: Sex 
Physiology 1998, Exam 3, Question 21 
Author: Gia Novell 



400. (5 points) Finasteride is a potent inhibitor of the enzyme 5-alpha-reductase and is prescribed under the name 
Propecia as a drug to reduce the loss of scalp hair in men. Propecia is not approved for use in women because it 
could cause a serious side effect in approximately 50% of pregnant woman. What would the serious side effect 
be and why are only approximately 50% of the pregnant susceptible to the side effect? 

Answer: ?  

Reason:  

The hormone that induces male external genitalia development is dihydrotestosterone (DHT). DHT is 
produced from testosterone in the target tissue by the action of 5-alpha-reductase. If a woman is 
pregnant with a male baby (that's where the 50% comes in), Finasteride could result in male 
pseudohermaphroditism in the unborn child due to a deficiency of 5-alpha-reductase. Although the 
Wolffian duct derivatives would be normal and the testis would be normal,the external genitalia would be 
ambiguous. However, since the testis are normal, at puberty when LH secretion and circulating 
testosterone levels are increased, this individual would develop male body contours and there would be 
enlargement of the clitoris.  

Topic: Sex 
Physiology 1998, Exam 3, Question 22 
Author: Gia Novell 

401. ( 2 points) Circle all true statements about FSH in an adult female. 

a. is synthesized from cholesterol.  
b. Is secreted by the posterior pituitary.  
c. Secretion increases during pregnancy.  
d. Secretion is reduced by inhibin.  

Answer: D  

Reason:  

a. False. FSH is a glycoprotein, not a steroid hormone.  
b. False. FSH is secreted by the ANTERIOR pituitary.  
c. False. Initially, the corpus luteum of pregnancy secretes estrogen, progesterone and relaxin. Estrogen 

inhibits secretion of GnRH, LH and FSH. After the sixth week of pregnancy, the placenta produces 
estrogen and progesterone. So FSH secretion is inhibited by estrogen from this source.  

d. True. Inhibin from the granulosa cells inhibits FSH secretion. (Appleton & Lange Review of Medical 
Physiology 1995 p. 410)  

Topic: Sex 
Physiology 1998, Exam 3, Question 24 
Author: Charmi Patel 

402. ( 3 points) Define pseudohermaphrodite 

Answer: ?  

Reason:  

A female pseudohermaphrodite has a femaile karyotype (XX) and ovaries but varying degrees of 
masculinization of the external genitalia. This occurs because the female fetus was subjected to an 
environment of androgens from some extragonadal source, example congenital adrenal hyperplasia. The 
degree of fetal masculinization is determined by the stage of differentiation at the time of exposure. 

A male pseudohermaphrodite has a male karyotype (XY) and testes but varying degrees of feminization 
of the external genitalia. The most common cause is an insensitivity to androgens in the target tissues. 
5-alpha-reductase deficiency is a rarer cause.  

See lecture 14 (pgs. 41-43) in the core notes for more detail.  



Topic: Sex 
Physiology 1998, Exam 3, Question 25 
Author: Charmi Patel 

403. (2 points) Serum from which of the following individuals would have the highest ratio of LH to sex steroids in 
their serum: 

a. a 80-year-old male  
b. a 80-year-old female  
c. a young boy or girl entering puberty.  
d. A second trimester pregnant woman  

Answer: B  

Reason:  

An 80-year-old female has undergone menopause. Estrogen and androgen plasma levels are reduced in 
a postmenopausal woman. However, because of the loss of negative feedback of estrogen on the 
hypothalamic-pituitary centers, there is an increase in the plasma concentrations of FSH and LH (see 
lecture 16, pgs. 13-15, in the core notes for more detail). 

a. Testicular function declines slowly with age, with an increase in FSH and LH levels and a decrease in 
testosterone levels. But this decline does not reduce testosterone levels as significantly as menopause 
reduces estrogen levels in women.  

c. A young boy or girl entering puberty has increasing levels of FSH and LH as well as increasing levels of 
the sex steroids.  

d. A second trimester pregnant woman has very high levels of sex steroids, primarily estrogen, and high 
levels of FSH and LH.  

For C and D, look at the chart with Age vs. plasma levels of the hormones and the "gonadostat" 
sensitivity to (-) feedback that Haigler gave us on 4/4/00. If you don't have it, please let me know and 
you can copy mine. ;0)  

Topic: Sex 
Physiology 1998, Exam 3, Question 26 
Author: Helen Petroff 

404. (2 points) What is the clinical syndrome for individuals with a genotype of: 
 
45, XO - _______________ 
47, XXY - ______________ 

Answer: ?  

Reason:  

45,XO is Turners syndrome. Affected individuals are female, of short stature, often with a webbed neck. 
They have underdeveloped ovaries (aka streak gonads), and as a consequence show lessened secondary 
sexual characteristics, have amenorrhea (no periods) and are infertile. 

47, XXY is Klinefelter's syndrome. Affected individuals are male, usually tall with long extremities and 
have an increased incidence of mental retardation. They have small testes and low testosterone levels, 
so are infertile and can have lessened male secondary sex characteristics (ie: eunuchoid) and have 
breast development (gynecomastia).  

Topic: Sex 



Physiology 1998, Exam 3, Question 27 
Author: Helen Petroff 

405. ( 2 points) Human spermatozoa normally: (select all INCORRECT answers) 

a. can survive in the female reproductive tract for over 4 days.  
b. Have 23 chromosomes.  
c. Are stored in the seminal vesicles  
d. Are killed when directly exposed to low pH.  

Answer: ?  

Reason:  

a. true, I guess. According to Dr. Haigler's lecture, sperm survive 2 to 5 days in the female reproductive 
tract. But you could also argue that it's false, since, according to the embryo textbook, "most sperm do 
not survive for more than 48 hrs in the female reproductive tract." But for test purposes, I think they 
want us to say it's true.  

b. true  
c. false, I guess. According to the core notes, "a moderate concentration of sperm may be found" in the 

seminal vesicles, but the main storage area for sperm is the epididymis. The seminal vescicles mainly 
produce and store fluid that goes out with the semen to buffer and nourish the sperm.  

d. true. this is why they need to be buffered by semen to survive the 3.5 pH of the vagina.  

Topic: Sex 
Physiology 1998, Exam 3, Question 28 
Author: Helen Petroff 

406. (2 points) Which of the following statements are NOT true about an individual with a 47, XXX genotype: (select 
all INCORRECT answers) 

a. is a genetic female  
b. genotype could be caused by non-disjunction during spermatogenesis.  
c. Genotype could be caused by non-disjunction during egg formation.  
d. Would develop normal ovaries.  

Answer: ?  

Reason:  

a. true. (47 XXX is known as the "superfemale" karyotype.)  
b. true. Nondisjunction during the second meiotic division could produce a 24 XX sperm that could fertilize 

a 23 X egg.  
c. true. Nondisjunction during the first or second meiotic divisions could produce a 24 XX egg that could be 

fertilized by a 23 X sperm.  
d. true. According to the core notes, 47 XXX is often without symptoms.  

(I guess this is a trick question, since the answer seems to be "none of the above")  

Topic: Sex 
Physiology 1998, Exam 3, Question 29 
Author: Krystal Pham 

407.  

 
 
 
 
(7 points) The figures shown above refer to a healthy 25-year-old woman who has regular menstrual cycles with 
ovulation occurring on day 14. Please sketch in the levels of LH, estrogens, progesterone and basal body 
temperature as noted (you do NOT need to insert numerical values or units on the Y-axis). Menses would occur 
on days _____ through ______ (although there is an expected range, give the single most probable day in each 



blank). The time at which intercourse would be most likely to lead to fertilization would be on day _____. If 
ovulation occurs on day 14, the chances of getting pregnant from intercourse on day 16 are approximately: 

a. 0%  
b. 10%  
c. 25%  
d. 33%  

Answer: A  

Reason:  

Since I can't sketch here, you can find the patterns for levels of LH, estrogen, progesterone and basal 
body temperature in CN-p.6 of Dr. Haigler's lecture 16. Have fun! 

0% is your answer! According to Dr. Haigler’s lecture, the chances of fertilization are: 6 days before 
ovulation is 0%, 5 days before ovulation is 10%, 3 days before ovulation is 14%, on the day of ovulation 
is 33%, 1 day after ovulation is 0%..  

Topic: Synapse 
Physiology 1999, Exam 1, Question 37 

408. You are investigating the electrical synapses between hippocampal interneurons. As illustrated below (from the 
original paper), you can visualize and record from two adjacent interneurons. When you inject current into cell 1 
(I1) you record a voltage change in cell 1 (V1) and a voltage change in cell 2 (V2). You also inject current into 

cell 2 (I2), and record voltage changes in cells 1 and 2 (V1 and V2). 

 
 

 
 

a. What is the coupling coefficient between cell 1 and cell 2?  
b. Between cell 2 and cell1.  
c. Would you call this a rectifying synapse? Why or why not?  
d. If you really wanted to convince your readers that these cells are coupled,describe at least one other 

experiment you would do to prove the point.  

Topic: Synapse 
Physiology 1999, Exam 1, Question 38 

409. a.(2pts) Consider the muscle type nicotinic acetylcholine receptor. Does its reversal potential represent a true 
thermodynamic equilibrium or a steady state, and why? 
 
b.(3pts) You are investigating the Ca2+ permeability of two forms of the muscle-type nicotinic acetylcholine 
receptor (nAChR) with different subunit compositions -alpha 2 beta gamma delta, and alpha 2 beta epsilon delta. 

As illustrated in the current-voltage relations below, when you raise the external Ca2+ concentration from 1 mM 
to 20 mM (remember [Ca2+]i = ~ 50 nM) while maintaining the concentrations of all other ions constant, you 

see a shift in reversal potential of +0.8 mV for the alpha 2 beta gamma delta form and of +2.8 mV for the alpha 

2 beta epsilon delta form. 

 

 
 
 
 
Which of these forms of the nAChR is more permeable to Ca2+, and why did you reach this conclusion? 



Topic: Synapse 
Physiology 1999, Exam 1, Question 39 

410. At a frog neuromuscular junction you are able to inject a peptide into the presynaptic terminal that blocks the 
ability of Ca2+ - calmodulin -dependent protein kinase II (CaMKII) to phosphorylate synapsin I. What effect 
would you predict this peptide would have on the three types of short-term plasticity we discussed, and why? 
Relate your answer to the mechanisms underlying these plasticities. 

a. Summation  
b. Facilitation  
c. Depression  

Topic: Synapse 
Physiology 1999, Exam 1, Question 40 

411. In an investigation of synaptic function you mutate and express a version of synaptotagmion that is more 
sensitive to Ca2+ than the native form. Give what you know about the functions of this molecule, what would 
you predict the effects of this change would be on: 

a. Spontaneous neurotransmitter release (MEPPs)  
b. Evoked neurotransmitter release (EPPs or EPSCs)  

Topic: Synapse 
Physiology 1999, Exam 1, Question 41 

412. [Short answer questions] 
 
a. During early stages of neuromuscular junction formation, embryonic myocytes express acetylcholine 
receptors (AchR) before contacted by the growing muscle fibers. T/F, why? 
 
 
b. During early stages of neuromuscular junction formation the growing nerve axon releases neurotransmitter 
before contacting the muscle fiber. T/F 
 
 
c. When the growing nerve fiber contacts the muscle fiber, how is it that AchR become concentrated at the site 
muscle contact? 
 
 
d. There is a developmental change in the subunit composition of the AchR at the neuromuscular junction as the 
synapse matures. What is the nature of this change, and how is it controlled? 
 
 
e. In a mature multinucleate muscle cell, do all the nuclei present in the muscle synthesize mRNA for 
acetylcholine receptors? T/F 

Topic: Unspecified 
Physiology 1996, Exam 1, Question 1 
Author: Houshang Karimi 

413. Write a short note on Chronic Granulomatous disease. The answer should include all the following points: nature 
of the molecular defect (1 point), genetic basis (1 point), clinical features (1 point), description of the NBT test 
(1 point), possible therapies for treating the patient(1 point). Total points = 5. 

Answer: ?  

Reason:  

Chronic granulomatous disease has a "killing" defect because it cannot make superoxide and H2O2 that 
is required for killing. It is mainly an X-linked disease but also shows some Autosomal recessive trait as 



well. Clinical features include: susceptibility to infections, osteomyelitis, abscesses, hepatosplenomegaly, 
and pneumonia to name a few. The disease shows reduced levels of NBT and is treated by antibiotics, 
interferon, and possibly bone marrow transplant.  

Topic: Unspecified 
Physiology 1996, Exam 1, Question 2 
Author: Houshang Karimi 

414. Explain the phrase "Chromosomal arrangement of the globin genes parallels their appearance during 
development". The answer should include a figure showing the arrangement of the globin genes on 
chromosomes 11 and 16 (1.5 points), a second figure showing the expression of these genes at different stages 
during development (1.5 points), a table listing the globin components of the four major Hbs (2 points). For the 
short, lucid and grammatically correct paragraph describing these two figures and the table, you will get an 
additional 1.5 points. Total points = 6.5 

Answer: ?  

Reason:  

Chromosome 16 contains all the alpha(A) and Zeta(Z) genes whereas chromosome 11 contains all the 
beta genes [epsilon(E), gamma(G),delta(D),and beta(B)]. The genes are arranged in the order (from 
5'to 3') that they will appear during development: Chromsome 16: Z==>A2==>A1. Chromosome 11: 
E==>Gg==>Ga==>D==>B. They are expressed in the same order: During embryo phase the globin 
proteins are mainly Z and E and as the fetus develops, those protein levels drop and there is an increase 
in the level of A and G globins. At birth, G globins decrease sharply and there is a rise in B proteins with 
slight increase in D globins as well. As a result, the composition of the major Hbs are as follows: 
Embryonic Hb: Z2E2; Fetal Hb: A2G2; Adult Hb: A2B2 with some A2D2. There are also pathological Hbs: 
Hb Bart's: G4 and HbH: B4.  

Topic: Unspecified 
Physiology 1996, Exam 1, Question 3 
Author: Houshang Karimi 

415. Explain the role of RGD-peptides and their receptors on stromal cells during hematopoiesis (1.5 points). 

Answer: ?  

Reason:  

Attachment of stromal cells is important for the retention of immature blood cells and their progenitors. 
A family of adhesive proteins possess a recognition site containing the tripeptide arginine-glycine-
aspartic acid (RGD). When the RGD receptors are expressed at high levels on immature blood cells, RGD 
proteins bind to the receptors and the blood cells remain anchored to the stroma.  

Topic: Unspecified 
Physiology 1996, Exam 1, Question 8 
Author: Christian Koch 

416. During a dehydrated state: 

a. release of ADH is increased  

b. release of atrial natriuretic peptide is increased  

c. release of catecholamines are increased  

d. all the above  



e. none of the above  

Answer: ?  

Reason:  

Answers are both A and C. To counter effects of dehydration... Post. pituatary releases ADH to promote 
water retention in kidney. No release of ANP. ANP inc's renal blood flow which promotes fluid loss. ANF is 
an antagonist to the renin-angiotensin system. During a dehydrated state, BP is lowered. The adrenal 
medulla will release catecholamines which will vasoconstrict vessels and thus help raise BP.  

Topic: Unspecified 
Physiology 1996, Exam 1, Question 14 
Author: Virany Kreng 

417. Write an equating describing the pressures contributing to fluid exchange in the capillaries. 

Answer: ?  

Reason:  

This is one of those dang pure memorization questions. The answer is in Baldwin's Lecture #2 packet 
(2nd to last page) and also in his Core Notes (pg. 22). 

The answer is the Starling-Landis equation :  

F = k [ (Pcap + Piint) - (Pipl + Pint) ] 

 

F = flow, i.e. net movement across endothelium of capillary 
k = filtration coefficient constant 
Pcap = hydrostatic pressure within capillary 

Pint = hydrostatic pressure within interstitium (i.e. tissue) 

Pipl = oncotic pressure within capillary 

Piint = oncotic pressure within interstitium (i.e. tissue) 

Note: Picap is interchangeable with Pipl. In other words, the two are the same because oncotic pressure 

within capillaries is due to proteins in plasma (Core Notes, pg. 21).  

Depending on your parenthesis fetish, and what kinky notations you're into, you could also have 
variations of the above. Your answer would also be right if  

F = k [ (Pcap - Picap) - (Pint - Piint) ] 

 

To horribly plagiarize Core Notes, the net pressure acting on the capillaries is determined by the 
hydrostatic pressure (favoring filtration from blood into tissue) and oncotic, a.k.a. colloid osmotic 
pressure (favoring absorption from tissue into blood).  

All you need (besides love) is to put together an equation that subtracts absorption from filtration.  

Pcap + Piint = filtration 

Pipl + Pint  = absorption  

When you set up...  
Flow = filtration - absorption  

and fill in using these values, you'll get the right answer. How you choose to style it is all you, baby. 
(Woohoo!)  



Topic: Unspecified 
Physiology 1996, Exam 1, Question 15 
Author: Virany Kreng 

418. List 3 known actions of angiotensin II that contribute to increasing blood presssure. 

Answer: ?  

Reason:  

Four possible answers are listed on my key:  
- increase vasoconstriction  
- increase fluid retention (Na+ and H2O)  
- increase sympathetic activity  
- increase thirst  

Refer to Baldwin, Lecture #7 Notes for the "Known Actions of Ang II" presented in class. Also, check out 
the handout on Renal Perfusion Pressure and Blood Pressure to see how Angiotensin fits into the 
pathway.  

Let's elaborate where we can...  

* Vasoconstriction.  
Ang II directly acts as a powerful vasoconstrictor, plain and simple. This increases blood pressure by 
decreasing arteriolar radius, which in turn increases TPR (total peripheral resistance.) Recall that the 
equation for mean arterial blood pressure goes a little something like... hmm... MABP = Q * TPR. So a 
rise in TPR results in elevated BP. (Meow!)  

* Fluid retention.  
Ang II indirectly increases retention of water by directly stimulating release of aldosterone from the 
adrenal cortex. Aldosterone acts on the kidney to promote reabsorption of Na+, which will then pull 
water in by those funky osmotic laws or what-not. The increased water volume expands plasma, 
increasing central blood volume. This in turn increases venous filling pressure, which leads to an 
elevation in blood pressure. (Got that? Gooooood.)  

* Sympathetic activity. 
By potentiating sympathetic ganglionic transmission and increasing synthesis and release of NE 
(norepinephrine), Ang II increases sympathetic activity. This leads to vasoconstriction, which leads to 
elevated blood pressure. (See above if you've forgotten, you weenie!)  

* Thirst.  
Ang II activates the thirst center in the brain, enticing hapless people to indulge in liquid ecstasy. (i.e. 
Makes you wanna drink.) This increases water volume (not to mention your number of bathroom breaks) 
and leads to elevated blood pressure by the mechanism in the previous paragraph.  

Sorry my answers are so long. I have some kinda MSP fetish or something. Hope I haven't overkilled 
y'all...  

Topic: Unspecified 
Physiology 1996, Exam 1, Question 16 
Author: Virany Kreng 

419. 16) Why does stroke volume decrease during total body heart stress whereas it increases during endurance 
exercise stress? 

Answer: ?  

Reason:  

Note: There's a typo in the question, and it should probably be "heat stress" NOT "heart stress." Oy. 

This is the answer I was provided with:  



"Resistance decreases and capacitance increases in a compliant vascular system during heat stress, but 
not during exercise. Blood is shunted through a noncompliant system, maintaining stroke volume."  

For answers, look in Baldwin Core Notes (Lectures 5 & 6) and in Baldwin's Lecture notes, #3 (nice 
diagram in back). Enough chatter, here's the matter:  

Heat causes an increase in the distensibility of veins (decreasing resistance and increasing capacitance). 
Increased skin flow causes increased volume in cutaneous veins, reducing the venous return. This in turn 
decreases right atrial pressure, which will result in lowered stroke volume.  

Strenuous exercise has the opposite effect on stroke volume. First, blood is shunted away from the 
compliant systems in the splanchnic and cutaneous veins, and INTO the muscle system, which is NON-
COMPLIANT. (Because it's somuch more important to flex than digest at moments like these.) Increased 
activity in skeletal muscle causes increased metabolism, and higher production of metabolites. These 
substances will act as vasodilators, and the result is to increase local blood flow. This brings about a 
"massive increase in cardiac output" (Guyton's words) required in heavy exercise, so expect to see a 
bigger stroke volume.  

Topic: Unspecified 
Physiology 1996, Exam 1, Question 17 
Author: Virany Kreng 

420. Given the following: 

oxygen consumption rate is 3000 ml 02 per minute 
arterial 02 content is 20 ml 02/100 ml blood  
mixed venous 02 content is 5 ml 02/100 ml blood 
heart rate is 100 ml/beat 
CALCULATE the Stroke volume.  

Answer: ?  

Reason:  

Equation time! In Dr. Cahalan's class notes for Lecture #7, two equations are listed under "II. 
Determining Cardiac Output." 

The standard one... 

CO = HR * SV  

... and the Oxygen Fick method. 

CO = O2 consumption / (Arterial O2 - Venous O2)  

The first equation is nice and easy (like the hair product), but stroke volume is a tough thing to figure 
out. This is where the second equation comes in handy.  

Set the two equations equal to one another:  

HR * SV = O2 consumption / (Arterial O2 - Venous O2)  

And solve for SV...  

SV = O2 consumption / [(Arterial O2 - Venous O2) * HR]  

Little calculation note: Be sure to divide the two O2 values into 100, so you have ml/ml instead of ml 

O2/100 ml...  

This is where the fun starts.  

SV = 3000 / [ (.02-.005) * 100 ] 



   = 3000 / 15 
   = 200 ml/beat  

And voila, you are done. 200 ml/beat is the correct answer! (Meowzers!)  

Gratuitous music plug: "Baby I can't fake it, I'd like to see you naked." -- Belly  

Hope I've not killed y'all with the girth of my explanation. Good luck! May the force be with you. And 
always let your conscience be your guide.  

Topic: Unspecified 
Physiology 1996, Exam 1, Question 19 
Author: Kahmien LaRusch 

421. 19) When astronauts return from prolonged spaceflight, they early on experience the problem of postural 
hypotension, i.e., the inability to maintain an adequate blood pressure especially on changing from a sitting to a 
standing position. List 3 factors that could be accounting for this problem. 

a. low blood volume, This leads to low stroke volume and ultimately lower pressure (pressure= H.R.x S.V.x 
TPR)  

b. less sympathetic ability to increase TPR  

c. decrease in alpha 1 receptors - The alpha 1 receptors for norepinephrine are excitatory for vascular 
smooth muscles and cause constriction. There are Beta 2 receptors on Arterioles of skeletal muscles but 
they produce vasodilation.  

Answer: ?  

Topic: Unspecified 
Physiology 1996, Exam 1, Question 21 
Author: Michelle Kurlawalla 

422. (2 points) Place the following events of the fast cardiac action potential in numerical order, beginning with: 

___a) Sodium channel opening. 

___b) Calcium channel opening  

___c) Inward rectifier channel opening.  

___d) Delayed rectifier channel opening.  

Answer: ?  

Reason:  

ORDER: a, b, d, c EXPLANATION: There are 4 phases to the cardiac action potential: 0 = upstroke; 1 = 
early repolarization; 2 = plateau; 3 = repolarization; 4 = diastole/relaxatio; (a) occurs throughout phase 
0, intially creating the Hodgkin cycle of regenerative depolarization. (b) occurs when the depolarized 
voltage slowly opens Ca channels, creates phase 2. (d) occurs during phase 2, causing gradual 
repolarization. (c) occurs during phase 3, creating a regenerative repolarization and hyperpolarization.  

Topic: Unspecified 
Physiology 1996, Exam 1, Question 22 
Author: Michelle Kurlawalla 



423. (4 points) Examine the four lead II electrocardiogram records below. Write in your diagnosis for each one below 
the appropriate trace.  

 
 

Answer: ?  

Reason:  

A: SINUS BRADYCARDIA - sinus rate is less than 60 bpm; normal P-R interval; regular rhythm. 

B: VENTRICULAR TACHYCARDIA (FLUTTER) - more than 100 bpm with wide QRS complexes.  

C: SINUS TACHYCARDIA - more than 100 bpm with normal AV conduction and normal QRS complexes.  

D: VENTRICULAR FIBRILLATION - rapid, disorganized ventricular depolarization, no recognizable QRS 
throughout the erratic ECG.  

Topic: Unspecified 
Physiology 1996, Exam 1, Question 23 
Author: Michelle Kurlawalla 

424. (2 points) On the accompanying hexaxial diagram, place a vector corresponding to ventricular action potential 
for the following EKG tracings.  

 
 

What is your diagnosis  

Answer: ?  

Reason:  

Initial part of QRS complex is inscribed as L->R forces and supplied by fibers in left bundle branch (LBB). 
Therefore, RBB block (RBBB) does not alter initial part of QRS complex. First part of ventricular 
activation is normal, then t the QRS vector to the right. Slurring is seen in terminal QRS complex 
because the impulse arrives late to the right ventricle.  

Topic: Unspecified 
Physiology 1996, Exam 1, Question 30 
Author: Kahmien LaRusch 

425. (10 points) Define the following terms. Be precise and concise (Please < 20 words, use diagrams if helpful) 

a. Complete A-V nodal block  

b. Primary Pacemaker  

c. Reentry  

d. Positive staircase  

e. Positive inotropic effect  

f. Lead I of the EKG  

g. Junctional rhythm  



h. Ejection fraction  

i. DPTI  

Answer: ?  

Reason:  

a. Atria and ventricles beating independently, total discosiation of P wave and QRS complex  

b. SA node  

c. reexitation of a portion of myocardium inappropriatly during the cycle.  

d. increased H.R. leads to higher contractility, This happens in a stepwise fashion, as the intercellular Ca 
conc. increases over several beats.  

e. increasing contractility via some agent like epinephrine.  

f. the voltage drop between LA - RA  

g. A - V node  

h. (SV)/(EDV)  

i. Diastolic pressure time interval which is an index of the blood flow thru coronary arteries during diastole  

Topic: Unspecified 
Physiology 1996, Exam 1, Question 31 
Author: Kahmien LaRusch 

426. (4 points) Cardiovascular effects of cocaine. The following statement is condensed from an article by E.J. 
Eichorn and P.A. Grayburn on "Substance abuse and the heart" pp 1687-1701, in Cardiovascular Medicine. Read 
it carefully and answer the following questions. -- 

It is estimated that more than 22 million Americans have tried cocaine at least once, and 5 million are current 
users. Cocaine abuse has become a significant socioeconomic burden to our society. Retrospective review of 
hospital records from urban medical centers suggest that 5 to 10 percent of emergency room visits may be due 
to cardiac complications related to cocaine abuse. Although the exact incidence of death attributed directly or 
indirectly to cocaine abuse is not known, it is clear that cardiovascular manifestations of cocaine abuse 
constitute an important health care issue. Cocaine has at least two effects: (1) it is a local anesthetic with 
effects on fast Na channels similar to lidocaine; and (2) it augments the effects of catecholamines through 
blockade of their reuptake at the synaptic junctions and release of epinephrine and dopamine from the adrenal 
medulla. It has been documented in animals and humans that cocaine acutely raises systemic blood pressure 
and heart rate. In addition, cocaine has alpha-1 adrenergic agonist properties, and its ability to cause coronary 
vasoconstriction has been established. Moreover, the inhibition of norepinephrine reuptake by cocaine could 
potentiate ventricular arrhythmias via a catecholamine effect. Therefore, it is not surprising that malignant 
ventricular arrhythmias have been reported with cocaine abuse. Such arrhythmias in the context of cocaine 
ingestion appear to require a substrate, such as MI, myocarditis, or LV dysfunction. Therefore, cocaine-mediated 
ventricular arrhythmias are probably related to a combination of ventricular dysfunction and catecholamine 
stimulation, which lowers the threshold for inducing ventricular tachycardia and fibrillation.  

Based on the above, discuss changes in the following that would be expected following acute administration of 
cocaine. In each case define the term and then indicate changes induced by cocaine and what might be the 
consequence.  

a. Afterload  

b. Supply/demand  

c. Wall Tension  



Some agents have been shown to have potential adverse effects, in combination with cocaine use. 
Discuss possible reasons why the following agents might potentiate the deleterious effects of cocaine.  

d. Digitalis  

Answer: ?  

Reason:  

a. aortic pressure against which LV must eject stroke volume goes up with cocaine use.  

b. Supply: delivery of 02 to cardiac tissue goes down with cocaine due to vasoconstriction of coronary 
arteries.  
Demand: Consumption of 02 by cardiac tissue goes up due to after load (vasoconstriction) going up. 

c. (P x R)2h ; P is increased with cocaine (probably during sex too) increasing wall tension  

d. Blocks Na/K pump  
which leaves more Ca in the cell, increasing contractility, This increases 02 demand and could lead to 
ischemia.  

Topic: Unspecified 
Physiology 1996, Exam 1, Question 32 
Author: Michelle Kurlawalla 

427. Small Group Discussion Question: 

(2 points) Quindine has been used in the treatment of atrial fibrillation. Discuss the rationale for its use and why 
the use of quinidine has been called into question.  

Answer: ?  

Reason:  

Qunidine ids a CLASS I antiarrythmic drug because it selectively blocks high frequency depolarizations. It 
works directly on the heart and nerves that lead to the heart muscle by blocking fast Na channels in the 
open or activated form, thereby e helps stabilize heart rhythms in cases of atrial fibrillations. Side effects 
include nausea, vomiting, diarrhea, dangerous drops in blood pressure, or occassional worsenings of 
arrythmias.  

Topic: Unspecified 
Physiology 1996, Exam 1, Question 33 
Author: Christian Koch 

428. Small Group Discussion Question: 

(1 point) True or False  

Digitalis has been used in treatment of atrial fibrillation in order to:  

a. prevent thromboembolism_____  

b. slow the ventricular rate____  

Answer: A  

Reason:  



a. prevent thromboembolism__F__  

Digitalis not used as a blood thinner.  

b. slow the ventricular rate__T__  

Digitalis inc's contractility which will inc. vagal activity which will dec. HR.  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 1 
Author: Jason Lee 

429. (4 points) Here is a blood mixing problem: 

Component A: 
10 ml blood  
Oxygen capacity: 20 ml per 100 ml blood  
Hemoglobin saturation: 80%  
Ignore the small amount of dissolved oxygen 

Component B: 
90 ml plasma (no hemoglobin) 
Dissolved oxygen: 2 ml per 100 ml plasma  

The two components are mixed. After mixing, what is the amount of dissolved oxygen in the combined 100 ml 
sample? (Assume there is no gain or loss of oxygen to or from the surrounding air)  

Answer: ?  

Reason:  

COMPONENT A: 

1. Oxygen capacity of 20 ml per 100 ml of blood means that in the 10 ml blood, the hemoglobin can hold 
2.0 ml of oxygen  

2. Since the hemoglobin is 80% saturated, there is 1.6 ml of oxygen on the hemoglobin, and 0.4 ml more 
oxygen is needed to fully saturate the hemoglobin.  

COMPONENT B:  

If there is 2 ml of oxygen dissolved in 100 ml of plasma, there is 1.8 ml of oxygen in 90 ml of plasma  

AFTER MIXING:  

1. 4 ml of the dissolved oxygen combines with the hemoglobin  

dissolved oxygen remaining: 1.8 ml - 0.4 ml = 1.4 ml of oxygen remaining dissolved.  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 2 
Author: Jason Lee 

430. A sample of blood has the following properties: 

Volume of blood: 100 ml  
Oxygen Content: 12.15 ml  
Dissolved oxygen: 0.15 ml  



Oxygen capacity: 16 ml (per 100 ml blood)  

a. (2 points) Compute the grams of hemoglobin.  
b. (2 points) Compute the hemoglobin saturation  
c. (2 points) Compute the partial pressure of oxygen.  

Answer: ?  

Reason:  

a. (16 ml oxygen capacity)/(1.39 ml oxygen capacity/gram of hemoglobin) = 11.5 grams  

b. oxygen content= (oxygen capacity) x (saturation) + (dissolved oxygen)  

Thus, 12.15 ml oxygen = (16 ml oxygen) x (saturation) + (0.15 ml of oxygen)  

Saturation = (12.15 - 0.15)/(16) = 0.75 = 75%  

c. Dissolved oxygen = ((0.003 ml of oxygen)/(100 ml of blood x mm Hg) x (partial pressure of oxygen))  

Partial pressure of oxygen = (0.15 ml of oxygen/100 ml of blood)/(0.003 ml of oxygen/100 ml of blood x 
mm Hg)= 50 mm Hg  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 3 
Author: Mark Levandovsky 

431. The following measurements of a person's lung function were made in a pulmonary functions laboratory. The 
person was breathing normal air (21% oxygen) 

Barometric pressure: 760 mm Hg  
Forced vital capacity: 5.5 L (60% of the predicted value for this person) (Vital Capacity = Forced Vital Capacity)  
FEB1.0: 3.5 L 
Total lung capacity: 9.0 L (110% of the predicted value for this person)  
Partial pressure of arterial CO2: 50 mm Hg  
Partial pressure of CO2 in the exhaled gases: 25 mm Hg  
Partial pressure of arterial oxygen: 75 mm Hg  
Arterial pH: 7.30  
Respiratory quotient: 0.8  
Tidal volume: 0.5 L  
Respiratory frequency: 8 breaths/min  

A. (3 points) What is the partial pressure of alveolar oxygen?  

B. (3 points) What fraction of the tidal breath is physiologic dead space?  

C. (3 points) What type of ventilatory defect (restrictive, obstructive, both, or none) does this person have 
(show your work for partial credit)?  

D. (1 point) The residual volume is exactly (circle the one correct answer)  

i. 2.5 L 
ii. 3.5 L 
iii. 4.5 L 
iv. 5.5 L 
v. Cannot be determined exactly from the data 

E. (1 point) The functional residual capacity is exactly (circle the correct answer)  

i. 2.5 L 
ii. 3.5 L 
iii. 4.5 L 



iv. 5.5 L 
v. Cannot be determined exactly from the data 

Part A: 90mm Hg  

Part B: 0.5  

Part C: Obstructive  

Part D: 3.5L By definition, RV = TLC-VC = 9L-5.5L  

Part E: Cannot be determined exactly from the data By definition: FRC = ERV + RV don't have ERV 
(expiratory RV)  

Answer: ?  

Reason:  

Part A: this is pretty much a plug-in, calculator problem. 

for RQ = 0.8 (as given in the problem) the formula is:  

PaO2 = PiO2 - (PaCO2 X 1.2)  

i. e., you can think of a partial pressure of O2 in the alveoli as the amount of inspired O2 minus all other 
gases (like H2O vapor and CO2)  

PiO2 = (760-47)x FiO2 (FiO2 = 0.21, for that's the % of O2 in air) hence, PiO2 = 150 mmHg PaCO2 = 
50 mmHg (according to the problem) So, PaO2 = 150 - (50 x 1.2) = 90 mmHg  

Part B: Another calculation. Vd/Vt = (PartCO2-PeCO2)/PartCO2  

which means: physiologic dead space is that part of lungs that DOES NOT evolve CO2 (doesn't 
participate in gas exchange). If all of lung CO2 comes from the blood (for [CO2] in air is miniscule), the 
maximum [CO2] one can have in the alvioli will equal his blood CO2 or PartCO2. So PartCO2 would have 
been equal to PalvCO2 if there was no dead space in the lung. Since there is, the entire lung doens't get 
"perfused" with blood CO2, and as a result, PalvCO2 is smaller than PartCO2. Another way to think about 
this is that the dead space dilutes blood CO2, so one ends up with a lower PalvCO2 than PartCO2. So, by 
subtracting the exhaled (or lung-diluted) PeCO2 from PartCO2 one can determine the dimentions of dead 
space. Divide this # by total blood CO2, PartCO2, and you get your answer.  

Vd/Vt = (50 - 25)/50 = 0.5  

Part C: By definition, any FVC < 70% is abnormal.  

In order to have a resprictive ventilatory disorder, one must have a reduced TLC (<70% of predicted). 
This patient has a TLC=110% of predicted. So, that's ok.  

To have on obstructive disorder, one's TLC=normal, but a patient wouldn't be able to exhale 75% of his 
lung air within 1 sec -- i.e., FEV1.0/FVC < 75%. This is indeed the case with this patient:  

3. 5L/5.5L = 64% (only 64% or lung air is expired in a second).  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 4 
Author: Margaret Lo 

432. (5 points) A person is breathing normal air (21% oxygen) with a barometric pressure of 764 mm Hg. His partial 
pressure of arterial oxygen is 88 mm Hg, his partial pressure of arterial carbon dioxide is 40 mm H, and his 
arterial pH is 7.40. Respiratory quotient is 0.8. The person is at rest and has a normal arteriovenous oxygen 
difference. 



Consider the following alveolar regions with the following alveolar pressures of oxygen 

a. Alveolar partial pressure of oxygen: 200 mm Hg  
b. Alveolar partial pressure of oxygen: 150 mm Hg  
c. Alveolar partial pressure of oxygen: 130 mm Hg  
d. Alveolar partial pressure of oxygen: 102 mm Hg  
e. Alveolar partial pressure of oxygen: 88 mm Hg  
f. Alveolar partial pressure of oxygen: 40 mm Hg  

Indicated (by a letter A through F) which alveolar region most likely corresponds to the following 
physiologic condition (there may be more than one correct answer, but only one answer is needed). (1 
point each)  

_____ Alveolar region which has a normal level of both ventilation and perfusion.  
_____ Alveolar region which has a below-normal ratio of ventilation to perfusion.  
_____ Alveolar region which is physiologic dead space.  
_____ Alveolar region which has a partial pressure of carbon dioxide greater than 0 but less than 40 mm 
Hg.  
_____ Alveolar region which is most likely to be unventilated.  

Answer: ?  

Reason:  

#1) D This question requires use of the alveolar air equation: Alveolar partial pressure of oxygen : 
(PA02) = (764-47) x (.21) - (40 x 1.2) = 102 mm Hg. This represents the normal alveolus with normal 
Va/Q ratio with a RQ = 0.8 and [FIO2]=0.21. (Ref: Longmiur lect #9 4/10 and 4/13, pg 73-74) 

#2) E (or F) Since normal Va/Q ratio is 102 mm Hg (see #1), then any below-normal Va/Q ratio will be 
below 102 mm Hg i.e. either E or F  

#3) B Physiologic dead space (PDS) is the sum of the volume of the conducting airways plus the volume 
of nonfunctional alveolar regions that are ventillated (with air) but not perfused (with blood). Thus, PDS 
does not evolve CO2 b/c there's no gas exchange, i.e. Pco2=0.  

To determine the alveolar region which is physiologic dead space, you must use the aveolar air equation 
again but this time with Pco2=0: PAO2 in PDS = [(764 -47) x (0.21)] - (0 x 1.2) = 150.57 (ref: Lect #2 
4/2, pg8)  

#4) C In other words, this time you want to know the the aveolar partial pressure of oxygen (PA02) 
within the range of Pco2=0 to Pco2=40:  

In question #3, using the alveolar air equation, you found the PA02 = 150mmHg with a Pco2 = 0mmHg. 

In question #1, using the alvolar air equation, you found the PA02 = 102mmHg with a normal Pco2 = 
40mmHg.  

So conclusively, the PA02 (which has a partial pressure of CO2 b/w 0mmHg and 40mmHg) will be within 
the range of 102mmHg and 150mmHg. The only answer within this range is C. (ref: Lect #9, 4/10, 
4/13; pp. 73-74)  

#5 F (or E) F by far is more likely as PO2 of mixed venous blood at rest is about 40 mm Hg.  

Note: reference: Best and Taylor pg 522-528, 559.  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 5 
Author: Boris Lubavin 

433. The following measurements are made on a person: 

Carbon dioxide production: 180 ml/min (STPD) Oxygen consumption: 200 ml/min (STPD) Partial pressure of 



arterial oxygen: 85 mm Hg Partial pressure of arterial carbon dioxide: 40 mm Hg Arterial pH: 7.40 Tidal 
volume: 0.5 L Respiratory frequency: 9 breaths/minute Alveolar-arterial oxygen difference: 10 mm Hg  

a. (3 points) What is the rate of alveolar ventilation?  
b. (1 point) What is the respiratory quotient?  

Answer: ?  

Reason:  

A: Va = Vco2/Paco2 * 863 so plug in the numbers: 180/40 *863 

B: RQ= CO2 produced/O2 consumed = Vco2/Vo2=180/120=.9  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 6 
Author: Boris Lubavin 

434. (1 point) Here is a gas mixing problem: One liter of gas, PB = 760 mm Hg and PO2 = 100 mm Hg, is mixed with 
three liters of pure nitrogen. After mixing, the pressure of the mixed gases is 760 mm Hg, the temperature of 
the gas has not changed, and the volume, of course, is now four liters. The partial pressure of oxygen in the 
mixed gasses is (circle the one correct answer)  

a. 100 mm Hg  
b. 75 mm Hg  
c. 50 mm Hg  
d. 25 mm Hg  
e. 760/100 mm Hg = 7.6 mm Hg  
f. None of the above  

Answer: D  

Reason:  

Basically, this is a general chemistry problem. Since the partial pressure of oxygen was 100 when the 
volume was 1 L, if the volume is changed to be 4 L, the partial pressure of oxygen will decrease to be 
1/4th of the original value. For those of you that like symbols and equations, P1*V1=P2*V2. P1=100. 
V1=1 L. V2=4L. Solve for P2  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 7 
Author: Boris Lubavin 

435. (1 point) Dynamic compression of the airways during a forced expiration (circle the one correct answer)  

a. occurs between the alveoli and the equal pressure point  
b. occurs between the equal pressure point and the mouth  
c. occurs evenly throughout all airways between the alveoli and the mouth  

Answer: B  

Reason:  

This is covered on Page 6 of lecture 4 of Dr. Longmuir's core notes. basically, the pressure in the airway 
past the the equal pressure point is less than the surrounding pressure, this is where dynamic 
compression occurs (past the equal pressure point). Remember that the airways are elastic and can be 
compressed and expanded due to pressure changes. One other tidbit, this occurs ONLY during FORCED 
EXPIRATION, not during normal breathing, and is a major cause of flow limitation.  



Topic: Unspecified 
Physiology 1996, Exam 2, Question 8 
Author: Boris Lubavin 

436. (1 point) Which of the following will increase the Alveolar-arterial oxygen difference in a diffusion limitation 
(circle all correct answers)?  

a. Decrease in the transit time for a red blood cell in the pulmonary capillary bed  
b. Increase in pulmonary capillary blood volume  
c. Increase in arteriovenous oxygen difference  

Answer: ?  

Reason:  

Answer is both A and C. A is correct because in a diffusion limitation, exercise exacerbates the problem 
because RBC's spend less time in the pulmonary capillary bed. C is also correct and I am in the process 
of tracking Dr. Longmuir down to find out why. I'll e-mail people the answer or if I can find him tonight, 
you won't read this.  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 9 
Author: Annu Maratukulam 

437. True or False (1 point each) When the diffusion of oxygen between alveolar air and alveolar capillary blood has 
reached equilibrium, the partial pressure of oxygen in the alveolar air and the alveolar blood are equal. 

Answer: True  

Reason:  

From Dr. Longmuir's Respiratory core notes p.44 he gives the definition: "The partial pressure of a gas in 
a liquid is defined as equal to the partial pressure of the surrounding gas, if the gas and the liquid are in 
euilibrium." In a non-diseased state when given enough time the partial pressure of O2 betw/alveolar 
and capillary will diffuse till equilibrated.  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 10 
Author: Annu Maratukulam 

438. True or False (1 point each) When the diffusion of oxygen between alveolar air and alveolar capillary blood has 
reached equilibrium, the concentrations of oxygen (in ml O2 per 100 ml alveolar air, and ml O2 per 100 ml 
alveolar capillary blood) are equal. 

Answer: False  

Reason:  

The concentrations of oxygen in air and blood will be different because concentration depends on the 
different properties of the media - such as solubility of oxygen in blood and the amount of hemoglobin in 
the blood. (p. 43 and 55 of respir. core notes)  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 11 
Author: Annu Maratukulam 

439. (True or False) Airflow in the lungs is always laminar. 



Answer: False  

Reason:  

"The flow of gas in the lungs is characterized both by regions of laminar airflow and regions of turbulent 
airflow." p.5, lec.4 of Repiratory core notes. As rate of flow increases so does resistance and turbulent 
flow is more likely in those cases. For example in the lungs one would see high velocity turbulent airflow 
in the trachea and smooth, laminar flow in the bronchioles.  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 12 
Author: Annu Maratukulam 

440. In severe obstructive lung disease, pleural pressures can be positive during a forceful inspiration 

Answer: False  

Reason:  

During inspiration one is inflating the lungs to take in air, this can only be done by applying negative 
(subatmospheric) pressure to the sealed space surrounding the lungs. Therefore, this statement is false 
because pleural pressure will not be positive during INSPIRATION. Don't get tricked by the words 
"forceful inspiration", because pleural pressures can positive during forced EXPIRATION. (pg.3, lec 3 
respir core notes)  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 13 
Author: Annu Maratukulam 

441. (True/False) The surface tension of a normal alveolus increases with increasing alveolar volume. 

Answer: True  

Reason:  

By looking at the equation for surface tension, T = (P*r)/2 where P is pressure and r is radius, you can 
see that as your increase the volume of the alveoli the radius will increase leading to an increase in 
surface tension. (p.7, lec 3, respir. core notes) You can think of it as, since water wants to 'come 
together' and bead up, by increasing the radius you increase the surface area over which the water is 
spread and thus increase the surface tension.  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 14 
Author: Annu Maratukulam 

442. (True/False) At functional residual capacity, when no air flow is occurring, the pleural pressure is approximately 
+5 cm H2O. 

Answer: False  

Reason:  

This is kinda like a question we saw a minute ago where the answer all depends upon the signs. At 
functional residual capacity (FRC) the elastic recoil of lung trying to collapse the lung is balanced by the 
pleural pressure and thus the airways are kept open. Since elastic recoil (ER) is always positive as it tries 
to contract, the pleural pressure must be negative to be equal and opposite the ER. To see this using 
equations: ER(lung) = P(alveolar) - P(pleural) and at FRC when the glottis is open and no air is flowing P
(alv) = P (atm) = 0. Therefore ER(lung) = 0 -P(pleural) = -P(pl). The bottom line is that this statement 



is false because at FRC, pleural pressure must be negative.  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 15 
Author: Annu Maratukulam 

443. (True/False) A larger than normal value of lung compliance means that the elastic recoil of the lung is larger 
than normal at all lung volumes between residual volume and total lung capacity. 

Answer: False  

Reason:  

Compliance equals the change in volume divided by the change in pressure or C = *V/*P. Change in 
pressure is equal to alveolar pressure minus pleural pressure which is equal to elastic recoil, *P=P(alv)-P
(pl)=ER. Thus C=*V/ER. So as elastic recoil gets larger compliance gets smaller. This statement is 
opposite to what actually occurs. Respir. lec. 3, 4/3/98  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 16 
Author: Annu Maratukulam 

444. (True/False) 

The Alveolar-arterial oxygen difference is larger than normal in hypoventilation.  

Answer: False  

Reason:  

In hypoventilation there is no problem with the lung mechanics, no shunts, no ventilation-perfussion 
mismatch, no diffusion defect. What is happening is that one is not breathing fast enough to bring in 
enough fresh air and so oxygen partial pressure drops and CO2 builds up in the alveoli. But the blood will 
equilibrate fine with this air and you won't see an abnormal Alv-art O2 difference, rather it will be 
equilibrating at low P(O2) and higher than normal P(CO2). Respir. lec.9, 4/13/98.  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 18 
Author: Annu Maratukulam 

445. (True/False) The chemosensitive area of the brain can regulate the level of ventilation by sensing changes in 
dissolved oxygen. 

Answer: False  

Reason:  

The chemosensitive area of the brain senses changes in dissolved CO2 not O2, as only CO2 crosses the 
blood brain barrier readily. p. 93, Repiratory core notes.  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 19 
Author: Annu Maratukulam 



446. (True/False) The carotid bodies regulate ventilation by sensing changes in oxygen capacity. 

Answer: False  

Reason:  

Carotid bodies are responsible for the ventilatory response to hypoxia, and they also respond to CO2 and 
non-carbonic acids. It only responds to levels of O2, CO2, and non-carbonic acids, it does not sense the 
bloods ability to carry O2 which is a function of the amount and type of hemoglobin present in the blood 
(the O2 capacity). (Respir. lec 11, 4/14/98.) And so this statment is false.  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 20 
Author: Christopher Mendoza 

447. (1 point) Which of the following ions or molecules crosses the red cell membrane at the slowest rate? 

a. Dissolved carbon dioxide  
b. Bicarbonate ion (HCO3-)  
c. Chloride ion (Cl-)  
d. Hydrogen ion (H+)  

Answer: D  

Reason:  

CO2 crosses the RBC membrane and has one of three fates:  
1. It remains dissolved.  
2. It combines with hemoglobin to form carbamino compounds.  
3. Most is hydrated by carbonic acid anhydrase to form cabonic acid.This disociates to H+ and HCO3-. The 

HCO3- concentration is now higher in the RBC and diffuses out with a CL- diffusing in to preserve electric 
neutrality.  
The membrane is relativly impermeable to positive charge! 

CN- Body Buffer Systems Other Than Bicarb, pg. 3  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 21 
Author: Christopher Mendoza 

448. (1 point) Which of the following buffer systems is the least important for buffering a chronic (several days, at 
least) respiratory acidosis? (Circle the one correct answer) 

a. Cellular buffering (by body organs and tissues)  
b. Buffering by hemoglobin in the red cell  
c. Buffering by CO2 and bicarbonate in the plasma  
d. Renal secretion of hydrogen ion  

Answer: C  

Reason:  

AN ACID CAN'T BUFFER ITSELF! Buffering in respiratory acidosis is done initially (first 10-30 min.) by 
protiens and red cells in the Extra Cellular Fluid. Over the next several hours Cellular Bufferring occurs 
by the cellular proteins. After 4-24 hrs. Renal buffering is accomplished by certain cells in the collecting 
duct (who?).  

Topic: Unspecified 



Physiology 1996, Exam 2, Question 22 
Author: Christopher Mendoza 

449. (1 point) A hyperchloremic metabolic acidosis (circle the one correct answer) 

a. Increases the anion gap  
b. Decrease the anion gap  
c. Does not change the anion gap  

Answer: C  

Reason:  

The formula for the "anion gap" is Na+ - (Cl- + HCO3-) Electric neutrality is preserved by negatively 
charged proteins. In hyperchloremic metabolic acidosis the gap does not change because FOR EVERY CL- 
GAINED THERE IS A HCO3- LOST. H+ + Cl- + HCO3- -> H2O + CO2 + Cl- A physiological example of 
hyperchloremic metabolic acidosis is GI or renal loss of bicarb causing the kidney to retain NaCl to 
maintain volume (what hormone, what cell, where?). Lactic acidosis is a metabolic acidosis that 
increases the anion gap(HCO3- lost to buffering). CN- Acid-Base Disorders, pg 6&7  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 23 
Author: Christopher Mendoza 

450. (2 points) Which of the following is/are buffer(s) at physiologic pH (circle all correct answers) 

a. Sodium phosphate (Na2HPO4)  
b. Potassium bicarbonate (KHCO3)  
c. Magnesium Chloride (MgCl2)  
d. Calcium chloride (CaCl2)  
e. Serum protein  
f. Serum glucose  

Answer: ?  

Reason:  

Extracellular buffers are bicarb(b), phosphate(a), and plasma proteins(e)(CN-Body Buffers Other Than 
Bicarb, pg 2). Cl-, like Na+ and K+, is a "strong ion" that retains its charged state in the body fluid(CN-
Body Buffers Other Than Bicarb, pg 4) and therefore will not buffer.  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 24 
Author: Mark Levandovsky 

451. (3 points) The following laboratory data are obtained to analyze an acid-base disorder in an individual. 

Plasma dissolved CO2 concentration: 2.0 millimolar  
Plasma bicarbonate concentration: 20.0 millimolar  
Plasma hydrogen ion concentration: 60.0 nanomolar 
Partial pressure of CO2 in plasma: 66.4 mm Hg 
Partial pressure of oxygen in plasma: 70 mm Hg 
Plasma pH: 7.22 
Plasma chloride concentration: 105 millimolar (meq/L)  
Plasma sodium concentration: 140 millimolar (meq/L)  

The chief resident you are with at the time immediately looks at the data, realizes there is an error, and orders 
the laboratory tests to be done again. What is wrong with the data? (I want to know what is wrong with the 
data, not what is wrong with the patient).  

Answer: ?  



Reason:  

[H+]x[HCO3-]/[CO2]=800EXP-9 M -- this reaction k is kept contstant in the body. 

using the concentrations provided, one gets a k of 600EXP-9. Suggest a lab error.  

(60EXP-9)(20EXP-3)/2EXP-3=600EXP-9 M  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 25 
Author: Amin Mirhadi 

452. (2 points) A person's arterial blood gas, pH, and bicarbonate concentrations are measured over the first hour of 
a respiratory acidosis (caused, for example, by an acute attack of asthma). 

Before the attack of asthma: 

PaCo2 = 40.0 mm Hg    HCo3- = 24.0 mM    pH 7.40 

After 30 minutes of respiratory acidosis: 

PaCo2 = 53.5 mm Hg    HCo3 - = 25.5 mM    pH 7.30 

After 1 hour of respiratory acidosis: 

PaCo2 = 71.3 mm Hg    Hco3- = 27.0 mM    pH 7.20  

What is the apparent extracellular fluid (ECF) buffer value for this person?  

Answer: ?  

Reason:  

By inspection of the data, there is a 1.5 mM rise in HCO3- for every .1 change in pH unit. So, for a 
change in 1 pH unit there would be a 15m mM change in HCO3-. 

Buffer Value = change in HCO3-/change in pH which equals 15mM/pH unit.  

(Note by convention that the buffer value is positive.)  

Topic: Unspecified 
Physiology 1996, Exam 2, Question 26 
Author: Amin Mirhadi 

453. (6 points) Indicate the type of acid base disorder for each of the following arterial blood and blood gas 
measurements. Use the following one letter codes (A through G) 

PaCo2 = 25 mm Hg    HCO3- = 12 mM    pH 7.30 
PaCo2 = 71 mm Hg    HCO3- = 27 mM    pH 7.20 
PaCo2 = 42 mm Hg    HCO3- = 16 mM    pH 7.20 
PaCo2 = 65 mm Hg    HCO3- = 35 mM    pH 7.35 
PaCo2 = 21 mm Hg    HCO3- = 20 mM    pH 7.60 
PaCo2 = 51 mm Hg    HCO3- = 36.0 mM    pH 7.47 

a. Respiratory acidosis  
b. Respiratory alkalosis  
c. Metabolic acidosis, without respiratory compensation  
d. Metabolic alkalosis, without respiratory compensation  
e. Metabolic acidosis, with respiratory compensation  



f. Metabolic alkalosis, with respiratory compensation  
g. No acid-base disorder  

Answer: ?  

Reason:  

E (in this order) A C A B F 

This question looks a lot harder than it really is. Please refer to table 2 of the Acid-Base lecture. First, 
you want to determine if it is an alkalosis or an acidosis. For this, you simply look at the pH. If it is 
higher than 7.4, it is an alkalosis. If lower than 7.4, it is an acidosis. If it is far below or above this value 
(i.e. more than .2 units), then you might guess that there is no compensation. This is seen for #2 and 
#5, but not for #4 for reasons I'm not sure about. Next, you want to establish if it is metabolic or 
respiratory. If you look at the table, you'll notice that you can't tell just by memorizing the arrows. 
Unfortunately, we have to think. The way you do this is you look at the Pco2 and HCO3- values and see 
which one is farther away from its normal value. The one that is farthest away is most likely your 
primary response. The other value that is closer to normal is probably going to result from your 
compensatory response if there is one. The normal value for Pco2 is 36-44 mmHg and for Hco3- it is 22-
27 mM. Let us look at some examples. In the first question, you know it is an acidosis, but not by much 
so you might infer that there was compensation. You know that both the Pco2 and Hco3 are low so you 
know it is a metabolic acidosis (refer to table 2). SO this leaves E and C. The way you see if there was 
compensation or not is 1) Note that the pH is not too acidic and 2) Note that neither the Pco2 and Hco3- 
values are too low (i.e. - one is not too much lower than the other) but they ARE both low. If you look at 
the table, note that the Pco2 would not go down that much if there wasn't a compensatory response. 
Therefore, you would infer by these criteria that there WAS compensation. Let us look at #4. You know 
it's an acidosis and you know it's respiratory because the Pco2 is way up. However, the Hco3 is about 
normal. Thus, you would infer there was no compensation. If there was compensation, the Hco3- value 
would go up! One last example for you none believers. In #3, you know you have acidosis (and also note 
that it's pretty acidic) and Hco3- is very low. Since Pco2 is normal, there probably wasn't compensation. 
Therefore it's C.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 1 
Author: Hien Nghiem 

454. The "migrating motor complex" is an activity of the small intestine. Describe it, and its physiological function. 

Answer: ?  

Reason:  

The "migrating motor coplex" is one of two propulsive movements of the small intestine, where there is a 
sweeping of contents down the entire intestine. This action takes about 15-20min, and it occurs during 
quiescent periods such as nighttime.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 2 
Author: Hien Nghiem 

455. (10 points) GI hormones have a variety of functions. Fill in the missing hormone names: 

a. Contraction of the gallbladder is induced by __________.  
b. Constriction of the lower esophageal sphincter is induced by __________.  
c. Bicarbonate secretion by the pancreas is induced by __________.  
d. Bicarbonate secretion by the liver is induced by __________.  
e. Pepsin secretion by the stomach is induced by __________.  

Answer: ?  

Reason:  



a. CCK. Digested fats and protein elicit CCK from the duodenal mucosa. CCK travels via blood to the 
gallbladder and induces contraction. (pg 13)  

b. Gastin. I couldn't find the answer in the core notes, but I found it in another physiology book. It states 
that "Gastrin increases tone, and numerous descriptions of lower esohageal sphincter regulation state 
that this is a physiologically important control mechanism." (Leonard R. Johnson, Essential Medical 
Physiology pg. 435)  
c&d) Secretin. Secretin is responsible for the secretion of bicarbonate in both the pancreas and liver 
(gallbladder). (pg.25)  

e. Gastrin. Pepsin is secreted as pepsiongen by the chief cells. Pepsinogen is activated to pepsin by gastric 
H+. Gastric H+ is increased by gastrin.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 3 
Author: Hien Nghiem 

456. (4 points) What are the two mechanisms by which enteritis can cause diarrhea (enteritis = bacterial or viral 
infection of the intestine)? 

The two mechanisms are: 1) irritation of the mucosa leads to increase secretions, which increases 
volume; 2) increase motility leads to a decrease in the residence time, hence less reabsorption and 
increase in volume.  

Answer: ?  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 4 
Author: Hien Nghiem 

457. (2 points) Describe the way cathartic laxatives ("bulk cathartics) increase stool volume. 

Bulk cathartics are salts not absorbed by the intestines, which will lead to an increase osmolarity of the 
stool. This will result in an increase in water retention in the colon. An example is MgSO4.  

Answer: ?  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 5 
Author: Anh Ngo 

458. (3 points) List three of the numerous functions of the pancreatic juice. 

Answer: ?  

Reason:  

The core notes (page27 of Dr. Lanyi’s section) lists: 

1. Digestion (duodenum’s primary function is digestive activity: protein,lipid, carbohydrates)  
2. Neutralization of acid (essential function because duodenum does not have a protective mucous layer)  

However, since the question asks for at least three of the numerous functions, the above answer can be 
broken down into a few more smaller answers:  

1. Digestion of Fats (pancreatic lipases—hydrolysis of glycerol & cholesterol lipases)  
2. Digestion of Proteins (trypsin, chymotrypsin, carboxypeptidase)  

3. Digestion of Carbohydrates (alpha-amylase—cleaving starch to maltose and  
maltotriose) 



4. Neutralization of acids (bicarbonate release)  

5. Protection of Duodenal Epithelium  
(enzymes inactive at pH below 7)  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 9 
Author: Anh-Quan Nguyen 

459. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 
submaximal steady state work rate (representing 75% VO2 max in the untrained state and 55% VO2 max in the 
trained state). The comparisons are being made after 30 minutes of exercise have elapsed. Use the untrained 
state as the reference for comparison. Given the choices listed, provide the most appropriate response for the 
variables presented in terms of the response seen in the trained state. 

a. increase or higher in trained  
b. decrease or lower in trained  
c. no change from non-trained  

_____muscle levels of phosphocreatine during exercise  

Answer: C  

Reason:  

No keyed response available. Page 5-6 of core notes says that while the amount of phosphocreatine 
correlates with the amount of Oxygen Deficit (which is lower in trained individuals), all of the 
phosphocreatine is used up in "a few seconds" or "at the onset of contraction" in order to create more 
ATP. In other words, a trained athlete who has been exercising 30 minutes will have the same levels of 
phosphocreatine as an untrained one: nil.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 10 
Author: Anh-Quan Nguyen 

460. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 
submaximal steady state work rate (representing 75% VO2 max in the untrained state and 55% VO2 max in the 
trained state). The comparisons are being made after 30 minutes of exercise have elapsed. Use the untrained 
state as the reference for comparison. Given the choices listed, provide the most appropriate response for the 
variables presented in terms of the response seen in the trained state. 

a. increase or higher in trained  
b. decrease or lower in trained  
c. no change from non-trained  

_____muscle glycogen levels during exercise  

Answer: A  

Reason:  

No keyed answer available. According to page 17 of Baldwin's Exercise Core Notes, "Trained individuals 
are thought to have higher resting glycogen levels." Therefore, the answer must be A. Now, what about 
the rate of carbohydrate utilization? You would think it would be higher (after all trained athletes have 
higher levels of them), but this is in fact untrue. In reality, glycogen is metabolized at a lower rate. 
Instead, you burn more fatty acids. Editorial: So those treadmills or exercise bikes that tell you you're 
burning x amount of calories per run aren't giving you the whole story. If you're in good shape, those 
calories are actually in fatty acids and not just sugar. Pretty good reason to stay in shape....  



Topic: Unspecified 
Physiology 1996, Exam 3, Question 11 
Author: Anh-Quan Nguyen 

461. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 
submaximal steady state work rate (representing 75% VO2 max in the untrained state and 55% VO2 max in the 
trained state). The comparisons are being made after 30 minutes of exercise have elapsed. Use the untrained 
state as the reference for comparison. Given the choices listed, provide the most appropriate response for the 
variables presented in terms of the response seen in the trained state. 

a. increase or higher in trained  
b. decrease or lower in trained  
c. no change from non-trained  

_____the magnitude of the oxygen deficit  

Answer: B  

Reason:  

No keyed answer available. Page 5 of Balwin's Exercise Core Notes defines oxygen deficit as the 
"accumulated amount of oxygen not consumed by the body that occurs between the onset of exercise 
and the point in time during xercise in which oxygen consumption reaches a steady-state." Baldwin goes 
on to say that the size of the deficit is related to "(1) the workload the individual is performing, and (2) 
the physical condition of the individual." Basically, if your workout is either harder than normal (i.e. 
upping the treadmill from 3 m/hr to 6 m/hr), or you're just in really crappy physical shape, you're going 
to have a huge oxygen deficit. The better shape you're in, the lower the deficit.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 12 
Author: Anh-Quan Nguyen 

462. Compare an individual in the endurance-trained state versus that in the non-trained state at the same absolute 
submaximal steady state work rate (representing 75% VO2 max in the untrained state and 55% VO2 max in the 
trained state). The comparisons are being made after 30 minutes of exercise have elapsed. Use the untrained 
state as the reference for comparison. Given the choices listed, provide the most appropriate response for the 
variables presented in terms of the response seen in the trained state. 

a. increase or higher in trained  
b. decrease or lower in trained  
c. no change from non-trained  

_____the pre-exercise levels of ATP in the muscles  

Answer: ?  

Reason:  

No keyed answer available. I couldn't find a direct answer to this in Baldwin's Exercise Core Notes, and 
he hasn't lectured on the material yet. However, my best educated guess would be that the answer is C 
(I'll check this out with Baldwin and email you all later if this is wrong). According to pages 5-6, 
phosphocreatine, glycolysis, and glycogenolysis, are the main ways of replenishing the ATP supplies of 
muscles during Oxygen deficit (and respiration hasn't quite kicked in to compensate yet for aerobic 
metabolism to take over). Pre-exercise levels of phosphocreatine are higher to compensate for the 
amount of ATP that would be needed.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 13 
Author: Anthony Nguyen 

463. TRUE/FALSE. _____Strength training in the elderly is critical in maintaining a higher basal metabolic rate for a 



given individual 

Answer: False  

Reason:  

Strength training is not the same as endurance training or aerobic exercise. The lecture notes packet #9 
states that "heavy resistance"exercise results in little change in Body metabolism? Since Dr. Baldwin 
hasn't lectured yet, confirmation of this answer is pending. I had to reference notes from Lecture 9 from 
"Winter quarter"  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 14 
Author: Anthony Nguyen 

464. TRUE/FALSE. _____Trained individuals rely more heavily on muscle triglyceride stores than the untrained for 
provided energy during submaximal exercise at a given intensity 

Answer: True  

Reason:  

"The trained individual metabolizes more free fatty acids. This occurs as a result of a n increased 
capacity of the muscle to utilize a given concentration of fatty acids within the muscle. Trained 
individuals are more capable of mobilizing fatty acids which would enhance muscle consumption" CN-17  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 15 
Author: Anthony Nguyen 

465. TRUE/FALSE (1 pt). _____Chronic exercise increases one's maximal heart rate capacity 

Answer: False  

Reason:  

false. "With training, there is is NO change in the maximum heart rate that can be obtained during 
exercise." On the other hand, the resting basal HR decreases with training and the HR for a given 
absolute work level is reduced with training. CN-15  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 16 
Author: Anthony Nguyen 

466. TRUE/FALSE (1 pt). _____High fat diets markedly increase one's maximal endurance capacity 

Answer: False  

Reason:  

"Experiments have shown that individuals sustained on High fat-protein diets (at the expense of reducing 
carbohydrate intake) actually have much LOWER endurance capacity compared to when they are 
sustained on either normal or high carbohydrate diets." Sorry, donuts are not the breakfast of 
champions. CN-12  



Topic: Unspecified 
Physiology 1996, Exam 3, Question 17 
Author: Hau Nguyen 

467. (2 points) Troglitazone is thiazolidinedione drug that reduces resistance to insulin. For what disorder might this 
drug be used? Briefly, why? 

Answer: ?  

Reason:  

This drug might be used in the treatment of Diabetes Type II, which is characterized by insulin 
resistance.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 18 
Author: Hau Nguyen 

468. (3 points) What effect would inhibiting the pituitary de-iodinase have on circulating thyroxine (T4) levels? Why? 

Answer: ?  

Reason:  

You would see increased T4 levels. Pituitary de-iodinase works by removing Iodine from the inner ring of 
T4 to make reverse-T3. Inhibition of this enzyme leads to increased T4 levels.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 19 
Author: Hau Nguyen 

469. (4 points) Explain how you might differentiate, based on a blood sample alone, four people, when one person is 
normal, one has had her pancreas removed, one has Type I diabetes mellitus, and one has Type II diabetes 
mellitus. (Note: all four people have plasma glucose levels of 100 mg/dL.) 

Answer: ?  

Reason:  

Note that all four people have normal glucose levels. That means they all are being treated. 

1. normal person: normal insulin with normal C-peptide (remember that C-peptide is seen with endogenous 
sources of insulin); normal glucagon  

2. pancreas removed: low insulin, low glucagon. no C-peptide.  

3. Type I diabetes: due to destruction of B-cells, therefore, you have: low insulin, no C-peptide. normal 
glucagon and no sign of ketoacidosis (because this person's being treated).  

4. Type II diabetes: due to insulin resitance. You would see hi levels of insulin, normal glucagon (again, the 
normal glucagon is because you have normal levels of glucose due to treatment).  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 20 
Author: Hau Nguyen 



470. (6 points) Licorice contains a compound that inhibits the reaction: 

 

 
 

 
A person eating large amounts of licorice would have: 

 
_normal____levels of cortisol. Why? 

 
_decreased____levels of aldosterone. Why? 
 
_normal____levels of epinephrine. Why? 

Answer: ?  

Reason:  

Licorice contains a compound that inhibits the enzyme 11B-HSD, which converts cortisol to cortisone 
(inactive form). 

1. With inhibition of this 11B-HSD, you would initially see a slight increase in cortisol levels, but then you 
would have negative feedback by cortisol. This leads to regulation of cortisol, to maintain it at normal 
levels.  

2. You see decreased levels of aldosterone, because the cell thinks it's getting excess minerlacorticoid, due 
to high levels of cortisol binding and activating GR Type I receptors. This leads to negative feedback of 
aldosterone secretion to decrease its secretion.  

3. Normal epinephrine levels. The enzyme that converts norepi- to epinephrine (PNMT) is stimulated by 
high levels of cortisol. Because cortisol levels are normal, epinephrine levels will be normal, also.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 21 
Author: Steve Nguyen 

471. (4 points) An inexperienced medical student tells a patient that he is going to draw some blood and that it is 
probably going to hurt. He hits a tendon on the first try. Immediately afterwards, he manages to draw the 
blood. If you measure hormone levels in the blood sample, what levels would you expect (compared to levels 
obtained using an in-dwelling catheter) to find for the hormones listed. Why? Does time of day have any effect 
on the values? 

 
Insulin: 
 
Epinephrine: 
 
ACTH: 
 
Cortisol: 

Answer: ?  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 22 
Author: Steve Nguyen 



472. (3 points) Which steroid biosynthetic enzyme is normally not present in the zona glomerulosa? 
______________________________ 

 
If this enzyme were present, what would the consequences be? Why? 

Answer: ?  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 23 
Author: Steve Nguyen 

473. (3 points) An otherwise normal person eats nothing for two weeks. Would you expect her plasma calcium to be 
high, low, or normal? What physiological mechanism(s) is (are) involved? 

Answer: ?  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 24 
Author: Steve Nguyen 

474. (3 points) An otherwise normal person eats nothing for two weeks. Would you expect her plasma glucose to be 
high, low, or normal (hint: compare to the same person when she had only fasted for three hours)? What 
physiological mechanism(s) is (are) involved? 

Answer: ?  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 25 
Author: Julie Olsson 

475. (3 points) Draw a (qualitative) graph showing changes in total bone calcium over the life-time of a typical 
woman and a typical man. Very briefly describe what is happening, and note two changes the individuals might 
be able to make. 

Answer: ?  

Reason:  

Refer to figure 5 on p. 177 of Dr. Brandt's core notes. Men have a higher peak bone mass than women. 
The curve for women shows an increased rate of bone loss after age 50. All individuals undergo loss of 
bone mass after age 35, primarily due to decreased osteoblast function. Two changes in life style that 
can decrease the rate of bone loss is increased calcium supplementation and increased exercise  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 26 
Author: Julie Olsson 

476. (3 points) A person has her thyroid surgically removed to treat her hyperthyroid disorder. How long would you 
expect to have to wait for her symptoms to disappear (seconds/minutes/hours/days/weeks/months/years)? 
Why? What replacement hormone(s) would you give her?  

Answer: ?  

Reason:  



It would take several weeks because the half-life of T4 is about 6 days. The effects of elevated thyroid 
hormone are relatively long-term. You would need to supplement her with T4. Even though T3 is the 
active hormone, clinicians usually give T4. Also, calcitonin does not appear to be required and you do not 
need to supplement after the surgery (thyroid handout, core notes chapter 7)  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 27 

477. (2 points) The following photographs are of the same man taken at three different ages. From examining these 
photographs, you would suspect that he has the disease _________ and would order the following test to 
determine whether your suspicion is correct:__________.  

 
 

Answer: ?  

Reason:  

The answers are acromegaly and growth hormone. The test apparently came with a photo similar to the 
one in the core notes p. 29 of Dr. Haigler's notes  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 28 
Author: Julie Olsson 

478. (2 points) Please place the appropriate letter(s) by the following hypogonadal male patients (use more than one 
letter if more than one choice is consistent with the condition):  

__A _high plasma levels of LH and low levels of testosterone _B, C_low plasma levels of both LH and 
testosterone  

a. primary hypogonadism  
b. secondary hypogonadism  
c. tertiary hypogonadism  
d. end organ resistance  

Answer: ?  

Reason:  

I am checking this terminology with Dr. Haigler because he seemed to use something slightly different in 
lecture. A is correct because there is a gonadal problem with the production of T and without T negative 
feedback there is high LH. B,C are correct becasue here there is a lesion in the pituitary or the 
hypothalamus. With low LH there will also be low T.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 29 
Author: Catherine Park 

479. (3 points) A normal 25-year-old woman was working in a reproductive endocrinology laboratory. There was a 
lab accident and she was injected with the beta subunit of the hCG. She developed a high titer of antibodies that 
are capable of inactivating any hCG made in her body. What clinically recognizable abnormalities might she have 
during her life? (Do NOT consider the possibility that hCG has biological activities that have not yet been 
detected.) 

Answer: ?  

Reason:  



The woman wouldn't be able to carry a pregnancy. In the ovarian cycle, if the egg is left unfertilized, the 
corpus luteum will degenerate and the uterine lining will slough off. However, if the egg is fertilized and 
implants, hCG will be produced by the blastocyst, and the corpus luteum will be maintained. So, if the 
woman has antibodies blocking hCG's actions, the corpus luteum will degenerate regardless of 
fertilization and implantation. 

Other fascinating info: Both LH and hCG have the ability to stimulate the corpus luteum. However, LH 
secretion is suppressed during pregnancy by the high levels of progesterone. Also, the beta-subunit of 
hCG can be looked for in order to test if a woman is pregnant. (CN-p. 8-9, Haigler; Sherwood "Human 
Physiology", p. 732.)  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 30 
Author: Catherine Park 

480. (2 points) A 17 year-old patient was diagnosed as having testicular feminization. Surgery was performed to 
remove the abdominal testes to prevent gonadal neoplasms with age. After castration the patient was given 
replacement therapy of the hormone ___________. 

Answer: ?  

Reason:  

Estrogen. 

The problem in testicular feminization is that an XY individual is producing a high amount of 
testosterone, but has issues with the receptors. The receptor can be totally absent, found in really low 
quantities, is abnormal or unstable, or, there is (rarely) an essential enzyme defect in the target cells. As 
a result, the individual will have testes, female genitalia (default), no Mullerian duct derivatives, and no 
or abnormal Wolffian duct derivatives. This XY individual is phenotypically FEMALE. This is the disorder 
that everyone says that Jamie Lee Curtis has. Since this phenotypic female has no gonads left, you will 
want to administer estrogen. (CN-p. 42, Haigler; Sherwood, p. 630)  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 31 
Author: Catherine Park 

481. (2 points) On very rare occasions one detects a 46,XY individual who has normal female primary and secondary 
sex characteristics. Which of the following lesions could cause this phenotype (circle one): 

a. The gene encoding the testes determining factor contains an inactivating mutation.  
b. A non-functional testosterone receptor.  
c. Inability to couple the sex steroid receptors to the transcriptional machinery.  
d. The gene encoding anti-mullerian hormone contains an inactivating mutation.  
e. None of the above.  
f. a, b, and c are correct.  

Answer: A  

Reason:  

a. Correct. If an individual has no TSF activity, they will have no testes, i.e., she (phenotypically speaking) 
will have ovaries by default. So, if the individual has no testes, no MIF and little testosterone will be 
made. As a result, you'll have a genotypic man with female primary and secondary sex characteristics, 
i.e., phenotype is female.  

b. No. This is testicular feminization. Although the individual may be phenotypically female, they will lack 
primary female sex characteristice, such as Mullerian duct derivatives. Moreover, because they still have 
TDF activity, they will have testes. Testes are not part of "normal female primary and secondary sex 
characteristics." Honest.  



c. No. This individual will also have normal TDF activity, and thus, will testes. By the way, this person will 
have female secondary sex charateristics, because these will occur by default, and do not require the 
activity of estrogen. In fact, estrogen has no role in sexual differentiation.  

d. No. Again, TDF activity=testes. This person will also have normal testosterone production and activity, 
so he probably wouldn't present as a female.  

e. No.  

f. Well...no. (CN-pp. 36-40, Haigler; Sherwood p. 702)  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 32 
Author: Catherine Park 

482. (2 points) A dopamine agonist is sometimes given to a woman shortly after she delivers a baby. Why? Briefly 
explain the physiology by which the desired effect is achieved. 

Answer: ?  

Reason:  

Dopamine acts as a prolactin inhibiting hormone, that is, increased levels of dopamine will prevent the 
release of prolactin. Prolactin is the hormone that stimulates lactation in nursing moms. However, there 
are circumstances in which case the mother does not wish to lactate, i.e., due to a serious illness, 
lifestyle, or as Dr. Haigler says, some women are susceptible to "extremely painful engorgement of the 
breasts." In these cases, lactation can be avoided by the administration of dopamine.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 33 
Author: Hans Park 

483. (3 points) The relative levels of plasma FSH and LH change as a function of time during the menstrual cycle. 
What regulatory mechanism allows for the relative change? (Do NOT list or discuss any regulatory mechanism
(s) that are the same for the two hormones. If you list or discuss mechanism(s) that are the same, points will 
be subtracted from your score.) 

Answer: ?  

Reason:  

Both FSH and LH respond to estradiol. However, according to Haigler, inhibin, selectively inhibits the 
pituatary secretion of FSH, not LH.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 34 
Author: Hans Park 

484. (3 points) Between 4 and 12 months of age a male child's plasma testosterone drops from a relatively high level 
to a very low level. What regulatory mechanism is responsible for this change? 

Answer: ?  

Reason:  

At 4 months of age, a male child will have a "gonadostat" responsible for the release of gonadotropins 
that has a low sensitivity to negative feedback. As a result, there will be high levels of gonadotropins and 



therefore high levels of plasma sex steroids(i.e. testosterone). However, at 12 months of age, a male 
child will have a gonadostat with very high sensitivity to negative feedback. As a result of the high levels 
of plasma sex steroids combined with a high gonadostat sensitivity results in low levels of gonadotropins 
and, concomitant low levels of plasma sex steroids such as testosterone.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 35 
Author: Hans Park 

485. (4 points) A recent report in Nature described a mutation in the LH receptor of a 46,XY individual that caused 
the receptor to activate the LH signal transduction pathway even in the absence of the hormone. Speculate on 
the symptoms of this individual that first alerted the physicians that there was a problem. 

Answer: ?  

Reason:  

The defect described here is a gain of function. The testes, sensing activation of the LH signal 
transduction pathway, would produce high amounts of testosterone. These high levels of testosterone 
would have a negative feedback effect on the hypothalamus and pituatary, resulting in lower than 
normal levels of LH. Clinically, the individual may manifest a precocious puberty, as well as high levels of 
testosterone in the plasma. I am also theorizing that the excess testosterone will spill over and be 
converted to estradiol via p450 aromatase.(?)  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 36 
Author: Hans Park 

486. (2 points) What percent drop in ejaculate volume would be expected following vasectomy: 

a. 0.1%  
b. 5%  
c. 30%  
d. 60%  

Answer: B  

Reason:  

By definition, a vasectomy is a ligation of the vas deferens. The only contribution to the ejaculate 
"upstream" of the vasectomy is the contribution from the epididymis(according to Haigler, the 
contribution to the ejaculata from the lone epididymis is .15 ml from an average ejaculate volume of 3 
ml). If you do the math, the epididymal contribution is .05 or 5 %.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 37 
Author: Geoffrey Phillips 

487. (2 points) What neurotransmitter/hormone is the primary mediator of erection? __________. 

Answer: ?  

Reason:  

An evolving (or revolving?) answer here, as provided in lecture 06-08-98 by Dr. Haigler. If notes serve, 
this is a "nonadrenergic, noncholinergic" nerve input ultimately causing nitric oxide production which 
promotes guanylyl cyclase's conversion of GTP to cGMP in the smooth muscle of the penis, thereby 
promoting a relaxation of the smooth muscle and increased blood flow (erection). Seems some of this is 



still up in the air, so to speak.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 38 
Author: Geoffrey Phillips 

488. (4 points) What differences in sexual function would you expect to observe between men that are 25 and 75 
years old? 

Answer: ?  

Reason:  

For the 25 year old, one would expect continuous pulsatile secretion of GnRH and gonadotropins 
resulting in steady sperm output, testosterone production, and pulsatile LH release. He would experience 
a relatively brief, though varied, refractory period (just shooting off the top of my head here, perhaps 
minutes to hours). 

For the 75 year old, testicular function and sperm production are dropping off--significant decline from 
approx. mid 70's onward. Consequently, there is likely loss in virilization and loss in penile response. A 
longer refractory period is expected.  

Topic: Unspecified 
Physiology 1996, Exam 3, Question 39 
Author: Geoffrey Phillips 

489. (2 points) Please define the following terms: 

 
Gender identity: 
 
Sexual orientation: 

Answer: ?  

Reason:  

Dr. Haigler's Human Sexuality CN 17-19. 

Gender identity: One's subjective identification as male or female. "They call me...Tim!?" (ID the movie)  

Sexual orientation: "One's sexual responsiveness to the same or opposite sex, as in erotic atraction, 
sexual fantasies, and social sexual experiences."  

Gender role (while we're on the page): Behavioral expression of gender identity.  


