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PHYSIOLOGY BLOCK I EXAM - 1999

1. Which organ has the greatest blood flow (ml/min/100 gm) in a normal adult at rest?

A. skeletal muscle

B. brain

C. heart

D. liver

E. kidney

2.  Which organ has the greatest (A-V) oxygen difference in a normal adult at rest?

A. heart 

B. liver

C. kidney

D. skeletal muscle

E. skin

3.  Neural control of blood flow is carried out almost entirely by the:

A. peripheral nervous system

B. autonomic nervous system

C. sympathetic nervous system

D. parasympathetic nervous system

E. central nervous system

4.  Which group of organs collectively has the smallest neurogenic tone:

A. brain, skeletal muscle, skin

B. heart, kidney, skin

C. kidney skin, liver

D. brain, heart, kidney

E. skin, skeletal muscle, brain

5.  Which organ shows the greatest amount of reactive hyperemia?

A. liver

B. lung

C. skin

D. skeletal muscle

E. heart

6.  Which factor of the sympathetic-mediated vasoconstriction response is primarily responsible for reabsorption of tissue fluid into the vascular compartment?

A. increased cardiac output

B. increased heart rate

C. constriction of precapillary vessels

D. constriction of postcapillary vessels

E. increased protein production by the liver

7.Cerebral spinal fluid is formed by:

A. choroid plexus

B. dural sinuses

C. arachnoid villi

D. dura mater

E. hypophysis

8. An acute elevation of cerebral spinal fluid pressure will initially result in:

A. hypotension and tachycardia

B. hypertansion and tachycardia

C. hypotension and bradycardia

D. hypertension and bradycardia

E. none of the above

9.  Cerebral blood flow is protected from changes in hydrostatic pressure upon standing primarily because:

A. there is a powerful sympathetic vasodilation upon standing

B. blood flow is immediately redistributed to the brain upon standing

C. cerebral veins are thick walled so they can withstand changes in hydrostatic pressure

D. smooth muscle pumping activity at precapillary vessels maintains blood flow

E. CSF and venous pressure are both similarly negative, preventing venous collapse

10. Choose the most dominant influence on coronary blood flow:

A. autoregulation

B. local metabolism

C. sympathetic innervation

D. humoral factors

E. collateralization

11. Normal range for the PR interval is:

A. 0.05 – 0.12 s

B. 0.12 –0.20 s

C. 0.20 – 0.32 s

D. 0.32 – 0.44 s

E. 0.44 – 0.63 s

12.  The Q wave arises from:

A. atrial activation 

B. interventricular septal activation 

C. activation of anteroseptal region of ventricular myocardium

D. activation of the major portion of ventricular myocardium

E. late activation of posterobasal portion of the left ventricle

13.  The inherent pacemaker rate for the AV junction is:

A. 20 – 40/min

B. 40 – 60/min

C. 60 – 80/min

D. 80 – 100/min

E. 100 – 120/min

14. First degree block refers to:

A. a block of one of the three main coronary arteries

B. the early response to cardiac infarct

C. the site of the earliest ectopic focus

D. a prolonged PR interval greater than 0.2 seconds

E. P waves without QRS waves

15.  During exercise, a man consumes 1.8 L/min of oxygen per minute.  His arterial content is 200 ml/L, and mixed venous oxygen content is 140 ml/L.  His cardiac output is approximately

A. 300 ml/min

B. 3.0 L/min

C. 15 L/min

D. 30 L/min

E. 60 L/min

16.  During normal circumstances right heart stroke volume:

A. is larger than left heart stroke volume

B. is smaller than left heart stroke volume

C. is equal to left heart stroke volume

17.  A patient with aortic stenosis will most likely have:

A. systolic murmur

B. diastolic murmur

C. a and b

D. mid-diastolic murmur

E. higher pitch first heart sound

18. What coincides with the closure of the mitral valve?

A. second heart sound

B. appearance of dicrotic notch

C. QRS-wave of ECG

D. atrial v-wave

E. isovolumetric ventricular relaxation

19. What is the major determinant of stroke volume?

A. end diastolic volume

B. aortic pressure

C. heart rate 

D. pulse pressure

E. diastolic pressure

20.  Ejection fraction is increased when:

A. end systolic volume is increased

B. end diastolic volume is decreased

C.  heart rate in increased

D. end systolic volume is decreased

E. stroke volume is decreased

21.  During isovolumetric relaxation:

A. the aortic valve is closed and the mitral valve is open

B. the pulmonic valve is open and the tricuspid valve is closed

C. the aortic valve is open and the pulmonic valve is closed

D. the pulmonic valve is closed and the tricuspid valve is open

E. all valves are closed

22.  Given a mean arterial pressure of 120 and a diastolic pressure of 100, what will the systolic pressure be?

A. 140 mmHg

B. 150 mmHg

C. 155 mmHg

D. 160 mmHg

E. 200 mmHg

23.  If the radius of a blood vessel doubled, the blood flow would increase ___ times.

A. 2

B. 4

C. 8

D. 16

E. 32

24.  Which of the following vascular beds presents the greatest overall resistance to blood flow?

A. aorta

B. major arterioles

C. arterioles

D. venules

E. veins

25.  Tension in the wall of a capillary increases when its:

A. thickness increases

B. radius increases 

C. radius decreases

D. transmural pressure decreases

26.  The Fahraeus-Lindquist effect:

A. describes the decrease in blood viscosity in small vessels

B. describes changes in viscosity in high altitudes

C. takes place in vessels larger than 200 microns in diameter

D. is due to WBC aggregation

27.  Slowing of action potential propagation through the AV node:

A. is beneficial because this delay between atrial depolarization and ventricular depolarization  allows time for the ventricles to fill completely with blood

B. occurs because A-V node cells have the least cytoplasmic resistance of all cardiac cells

C. occurs because A-V node cells have the most gap junctions of all cardiac cells

D. occurs because A-V node cells are the largest cells of the cardiac cells

E. occurs because action potentials in the A-V node are generated by a massive influx of positive charge in the form of Na+ 

28.  A positive chronotropic effect (increase in heart rate) will occur if SA node cells exhibit:

A. a decrease in the slope of diastolic depolarization

B. a hyperpolarization of the maximum diastolic potential

C. a depolarization of the threshold potential

D. an increase in background (ibg) and Ca (iCa) inward currents

E. an increase in delayed rectifier outward current (iK)

29.  Phase 2, the plateau of the action potential:

A. coincides with the absolute refractory period

B. determines how much “trigger” Ca2+ enters the cytoplasm of ventricular myocytes

C. is longest in cardiac Purkinje cells

D. is absent in most S-A and A-V node cells

E. all of the above

30.   Pacemaker cells of the SA node exhibit each of the following characteristics except:

A. diastolic depolarization

B. a maximum diastolic potential

C. delayed rectifier outward current (iK)

D. inward rectifier outward current (iKl)

E. inward calcium current (iCa)

31.  A “slow response” (slow rising action potentials):

A. is a consequence of a depolarized resting potential

B. is a consequence of Na+ channel inactivation

C. slows action potential propagation through the ventricles

D. is a consequence of extreme hyperkalemia

E. all of the above

32.  In the heart, most of the calcium which activates the contractile proteins comes from the:

A. extracellular space

B. transverse tubules

C. sarcoplasmic reticulum

D. mitochondria

33.  In muscle, thick and thin filament interaction is associated with:

A. hydrolysis of ATP

B. formation of cross bridges

C. sliding of the filaments with respect to one another

D. tension production

E. all of the above

34.  Myosin is a protein which:

A. binds Ca2+ with high affinity

B. interacts with actin filaments with hydrolysis of ATP

C. is the major component of the thin filament

D. is abundant in the region of the Z line

E. binds tropmyosin

35. The increase in the contractile performance of the heart upon beta-adrenergic stimulation is associated with:

A. increase of the sensitivity of troponin to Ca2+

B. increase in the Ca++ influx through the voltage-dependent Ca++ channels

C. increase of depolarization due to opening of the voltage-dependent sodium channels

D. slowed down Ca++ removal from the myoplasm due to inhibition of the Ca++ pump

E. an increase in cAMP levels leading to more dephosphorylated Ca++ channels

36.   Rigor mortis occurs due to depletion of:

A. actin

B. Ca2+

C. ATP

D. tropomyosin

E. crossbridges

37.  When a resting skeletal muscle contracts, it needs an increased supply of nutrients and oxygen.  Delivery of nutrients and oxygen can be accomplished most efficiently by increasing:

A. the capillary diameter from 7 microns to 20 microns

B. flow rate through the capillary

C. the number of perfused capillaries

D. arteriolar resistance

E. the hematocrit of the blood perfusing the capillary 

38.  Most water movement across a skeletal muscle capillary membrane occurs due to:

A. diffusion

B. filtration

C. pinocytosis

D. third spacing

39.  During septic shock there is an increase in lymph flow rate.  The increased lymphatic fluid production can be best explained on the basis of:

A. increased cardiac output

B. decreased venous pressure

C. increased plasma protein concentration 

D. increased hematocrit

E. increased capillary permeability

40.  Capillaries in a solid tumor are very permeable and solid tumors have no lymphatic drainage.  Because of this, you might predict:

A. the tumor has an increased interstitial hydrostatic pressure compared to normal tissue

B. the interstitial fluid in the tumor has a high protein concentration compared to normal tissue

C. the capillaries in the tumor have a low reflection coefficient compared to normal tissue

D. all of the above

41.Severe hemorrhagic shock:

A. occurs when arterial blood pressure drops to 50 mm Hg (or lower) for 10 minutes.

B. is caused by rapid loss of blood equal to 5% of circulating volume.

C. can be successfully treated be re-infusing the blood lost from the circulatory system.

D. is associated with an increased cardiac output and an increased venous pressure.

E. occurs when arterial blood pressure stays at or below 50 mm Hg for several hours.

42. The treatment of circulatory shock:

A. is usually easy if the patient has a high cardiac output

B. is most successful when steroids are given

C. is usually successful in patients who have a low central venous pressure

D. is usually difficult and depends on the type of shock being treated

43. From the list below, select the conditions that will cause or increase tissue edema:

1. decreased capillary hydrostatic pressure

2. increased plasma protein concentration

3. congestive heart failure

4. increased capillary permeability

5. lymph node removal or blockage

6. decreased venous pressure

7. increased heart rate

8. decreased plasma oncotic pressure

A. 1,3,6

B. 2,3,4

C. 4,6,7,8

D. 6,7,8

E. 3,4,5,8

44.  Which of the following best describes the filtration process in the glomerulus?

A. increased plasma oncotic pressure results in an increase in glomerular filtration rate

B. increased hydrostatic pressure in Bowman’s space decreases glomerular filtration rate

C. increased capillary hydrostatic pressure decreases glomerular filtration rate

D. thickening of the basement membrane can decrease capillary permeability and increase glomerular filtration rate

45.  The infusion of 500 ml of hypertonic saline into the vein of a normal individual will cause:

A. extracellular volume to decrease

B. extracellular concentration to decrease

C. intracellular volume to increase

D. intracellular concentration to decrease

E. intracellular and extracellular concentration to increase

46.  A patient with an increased plasma sodium will always have:

A. a decreased total body water volume

B. an excessive amount of sodium in the body

C. an increased extracellular volume

D. a decreased intracellular volume

47.  The glomerulus is responsible for the filtration of plasma in the kidney.  A lab reports that the concentration of a freely filtered compound is lower in the efferent arteriole than in the afferent arteriole.  The report is most likely due to:

A. active transport of the compound across the glomerular capillary

B. a higher than normal GFR due to an increased circulating plasma volume

C. a low oncotic pressure

D. an error in the lab since it is impossible to have a lower efferent than afferent concentration

48. Renal plasma flow and glomerular filtration rate can be altered by constriction or dilation of the afferent and efferent arterioles.  You can increase glomerular filtration rate be ___ and decrease renal plasma flow by _____.

A. dilating the afferent, dilating the efferent

B. dilating the afferent, constricting the efferent

C. constricting the afferent, constricting the efferent

D. constricting the afferent, dilating the efferent

49.  You can calculate glomerular filtration rate using the equation GRF=(urine volume X urine concentration)/plasma concentration.  The compound used in this equation must have the following characteristic:

A. be freely filtered

B. be actively secreted

C. be actively reabsorbed 

D. be metabolized by the kidney

50.  Two identical individuals are asked to participate in an experiment.  Individual A drinks one liter of seawater while individual B drinks one liter of distilled water.  The most likely result will be that both individuals will have;

A. an increase in intracellular volume

B. an increase in extracellular volume

C. a decrease in interstitial fluid concentration

D. an increase in interstitial concentration

51. Creatinine clearance is often used as an estimate of glomerular filtration rate.  This is because:

A. creatinine clearance is a more accurate estimate of GFR than insulin clearance

B. creatinine is not transported by the renal tubules

C. creatinine, unlike insulin, is freely filtered

D. creatinine does not have to be injected into the patient

52.  Most metabolic energy used by the kidney is for:

A. sodium reabsorption

B. glucose reabsorption

C. amino acid reabsorption

D. water excretion

53.  In a normal individual approximately two thirds of the filtered sodium and water is reabsorbed from the proximal tubule.  This phenomenon is referred to as:

A. G-T balance

B. filtration fraction

C. renal fraction

D. excretory fraction

54.The positive electrical charge found in the thick ascending limb of loop of Henle is caused by:

A. active chloride reabsorption

B. active potassium secretion

C. passive sodium reabsorption

D. potassium back leak into the tubule

55.   A patient’s chart indicates that his plasma sodium concentration is 125 meq/L.  The intracellular volume in the patient will be:

A. greater than normal

B. less than normal

C. normal

56.  A patient has glucose in her urine.  This means that:

A. the patient has diabetes mellitus

B. the patient has filtered enough glucose to exceed the renal threshold for glucose

C. GFR has increased

D. the patient will soon have a low plasma glucose concentration

57.  A new drug is injected that totally blocks the reabsorption of glucose from the proximal tubule.  After the drug has been administered, the clearance of glucose will:

A. equal GFR

B. equal renal plasma flow (RPF)

C. equal effective renal plasma flow (ERPF)

58. If a concentrated urine is being formed, the plasma leaving the vasa recta must have a:

A. concentration lower than the plasma entering the vasa recta

B. concentration equal to the concentration of the plasma entering the vasa recta

C. concentration greater than the concentration of the plasma entering the vasa recta

D. volume less than the volume of plasma entering the vasa recta

59.  A compound is produced in the laboratory that makes the ascending loop of Henle permeable to water.  This could be used:

A. to increase glucose reabsorption

B. to increase sodium reabsorption

C. as a diuretic

D. as a method for preventing excessive water loss in the urine

60.  The human nephron is capable of making concentrated urine.  The MAJOR 
factor involved in this process is:

A. the filtration of glucose into Bowman’s space

B. the reabsorption of sodium from the thick ascending loop of Henle

C. the reabsorption of sodium from the distal tubule

D. the reabsorption of glucose from the proximal tubule

Use the table and figure for the next 9 questions.  (Scribe note:  I have added the table.  The copy I have of the figure isn’t clear enough to be scanned in.  I tried to reference it to one of tests available on the web, but none of the graphics would download.  Regardless, I thought the questions would be beneficial.)

	Site
	Amount/min (mg/min)
	Flow rate (ml/min)
	Concentration (mg/ml)
	TF/P ratio

	AFF
	500
	500
	
	*********
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	100
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	P3
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	U
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GT balance = 2/3

Tm for glucose = 375 mg/min

Tm for PAH = 80 mg/min

For the next three questions, assume that the compound being considered is inulin.

61. The concentration of inulin appearing in the urine will be:

A. the amount at site AFF divided by the volume at site AFF

B. the amount at site BS divided by the volume at site BS

C. the amount at site P3 divided by the volume at site BS

D. the amount at site BS divided by the volume at site U

62.  GFR is equal to:

A. the amount of inulin in the urine divided by the concentration in the urine

B. the amount of inulin in the urine plus the volume of the urine

C. the volume in AFF times the concentration of inulin in the urine

D. the amount of insulin in the urine divided by the concentration of inulin at site AFF

E. the concentration of inulin in the renal vein times the volume of urine

63.  If the amount at site AFF was increased to 800 mg/min and the other given values remain the same:

A. the GFR would increase

B. the concentration of inulin at site EFF would increase

C. the urine volume would increase

D. the amount of inulin in the renal vein would decrease

For the next three questions use the table above, but assume the compound being considered is glucose.

64.  The amount of glucose reabsorbed from the proximal tubule will be:  

A. 100 mg/min

B. 375 mg/min

C. 500 mg/min

D. 1000 mg/min

65.  A compound is given that will totally block the reabsorption of glucose from the proximal tubule.  Under these conditions glomerular filtration rate (GFR) can be determined by:

A. dividing the amount of glucose in the urine by the P3 volume

B. multiplying the amount of glucose in the P3 by the urine volume

C. dividing the amount of glucose in the urine by the concentration of glucose at site AFF

D. dividing the amount of glucose at site AFF by the concentration of glucose at site AFF

66.  If the flow rate at site AFF decreased to 250 ml/min, amount of glucose appearing in the final urine would be:

A. 0

B. 125 mg/min

C. 375 mg/min

D. 500 mg/min

For the next 3 questions use the table above but assume the compound is PAH

67.  The amount of PAH appearing in the urine would be

A. 80 mg/min

B. 100 mg/min

C. 180 mg/min

D. 500 mg/min

68.  If the amount of PAH entering site AFF decreased to 50 mg/min, the amount of PAH entering the urine would be;

A. 0 mg/min

B. 50 mg/min

C. 80 mg/min

D. 100 mg/min

69.If the amount of PAH entering site AFF is 50 mg/min, the clearance of the compound would be equal to

A. GFR

B. renal plasma flow

C. the volume passing through site P3

D. the volume passing through the renal vein minus the volume reabsorbed from the proximal tubule

70. Refer to Darrow-Yannet diagram:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

|                                            |                                         |

|       __________________ | ____________________|_______

       |                                                                                            |

|      |                                     |                                          |            |

       |                                                                                            |

|      |                 E                  |                           I             |            |

       |                                                                                             |

|___|___________________|_____________________|______|

The y-axis is equal to the concentrations of both the intracellular and extracellular fluids.  The x-axis is equal to the volumes of the intracellular and extracellular fluids.  The solid line represents the initial condition, while the dashed line represents the condition that exists after an equilibrium is established.  “E” is extracellular space and “I” is intracellular space.

The change that altered the initial condition was most likely:

A. Loss of salt from the extracellular volume

B. the ingestion of 2 liters of sea water

C. the ingestion of 2 liters of distilled water

D. dehydration

71.  A man with heart failure predominantly to diastolic dysfunction had pulmonary edema (fluid in the alveoli of the lungs) at a recent visit to the emergency room where treatment with diuretics successfully relieved his symptoms.  He was discharged on chronic diuretic therapy to follow up in your office.  He comes to you complaining of becoming “pooped out” with only minimal exercise but specifically states that this minimal exercise does not make him short of breath.  His physical exam is unremarkable with normal BP, no pitting edema and you note that he has lost 16 pounds since his emergency room visit one week ago.  Which of the following interventions is MOST likely to improve his current complaint?

A. aggressive dietary NaCl restriction

B. aggressive blood pressure reduction with vasodilating drugs

C. administration of drugs to increase myocardial contractility

D. an exercise program

E. interventions to increase extracellular fluid volume

72.A man with renal failure is referred to you for evaluation of a progressive increase in pitting edema of his lower legs.  Which of the following statements is the LEAST likely explanation for his worsening edema?

A. new onset of heart failure

B. increased GFR

C. worsening renal failure

D. increased dietary NaCl

E. he is taking drugs that inhibit the ability of the kidney to excrete NaCl

73.  (Graph not scan-able)

74.  Hypertension treatment can reduce the risk of developing all of the following EXCEPT:

A. stroke

B. chronic pancreatitis

C. chronic renal failure

D. coronary artery disease

E. congestive heart failure

75.  A 30-year old hypertensive man has increased peripheral vascular resistance with normal cardiac output.  Which of the following is the BEST physiologic choice for the blood pressure reduction in this patient?

A. vasodilator

B. loop diuretics

C. beta blockers

76.   A 60-year old man complains of chest pain characteristic of angina brought on be exercise.  Which of the following is MOST likely to improve his symptoms?

A. blood transfusion to improve severe anemia discovered in his routine laboratory studies

B. a more aggressive exercise program that increase his physical activity

C. increasing the dose of a drug he is taking that stimulates catecholamine release

D. increasing his blood pressure above his currently normal level

E. maneuvers that decrease his left ventricular end-diastolic volume

77.  A patient with underlying coronary artery disease accidentally ingests a large amount of a drug that increases catecholamine release.  He is at increased risk for myocardial ischemia and/or infection by all of the following mechanisms EXCEPT:

A. increased myocardial contractility 

B. increased afterload

C. increased heart rate

D. increased preload

E. decreased peripheral vascular resistance

78. The NaCl and water retention of heart failure is helpful to heart function only in the course of heart failure because it:

A. decreased preload

B. increased precontraction length of myocardial fibers increasing the force of contraction

C. decreased afterload

D. increased compliance

E. decreased myocardial wall tension

79.The BEST explanation for the mechanism by which normalizing blood pressure in hypertensive individuals with heart failure helps heart function is:

A. increased contractility

B. increased myocardial O2 consumption

C. decreased afterload

D. increased preload

E. increases size of the ventricular wall

80.  All of the following might increase blood pressure of a hypotensive (low blood pressure) patient EXCEPT:

A. administration of drugs that increase heart rate

B. administration of drugs that decrease myocardial contractility

C. administration of drugs that increase systemic vascular resistance

D. external leg compression to reduce venous pooling and thereby increase blood delivery from the “capacitance” system to the arterial system

E. administration of NaCl-containing intravenous fluids

81.  A hypotensive (low BP) patient with systemic manifestations of severe infection (sepsis) has measured cardiac output within the normal range but evidence of decreased tissue perfusion.  Which of the following BEST explains these hemodynamic data?

A. probably error in the measurement of cardiac output

B. dramatically decreased systemic vascular resistance

C. concomitant myocardial failure

D. dramatically increased blood viscosity

E. dramatically increased heart rate

82.  In conducting your research protocol that examines capillary blood flow in healthy humans, your technique shows that capillary blood flow is continuous in your younger subjects but is pulsatile in the older ones.  Which of the following is the BEST explanation for your findings?

A. Your technique is less accurate in older individuals

B. The older subjects that you chose very likely have heart failure

C. The younger subjects very likely have early atherosclerotic disease

D. The older subjects have larger arteries that are less compliant that those of the younger ones.

E. You have made a discover that will win the Nobel prize

83. (Graph not able to be scanned)

84. Which of the following maneuvers would be MOST effective to increase blood flow to tissues whose metabolic demands have increased?

A. increase the radius of the supplying vessels

B. decrease the viscosity of the blood flowing through the tissues

C. increase the vessel perfusion pressure

D. decrease the vessel length

E. lower the local temperature

85.  Severe anemia might be expected to induce all of the following hemodynamic responses EXCEPT:

A. increased systemic vascular resistance

B. increased stroke volume

C. decreased blood viscosity

D. increased heart rate

E. high output heart failure

86.  Which of the following is the BEST explanation for the greater risk for hyperkalemia (abnormally high plasma K+ concentration) when giving K+ by the intravenous compared to the oral route?

A. intravenous K+ inhibits renal K+ excretion

B. Oral K+ promotes diarrhea that leads to gastrointestinal K+ excretion

C. intravenous K+ stimulates K+ release from intracellular fluid to extracellular fluid

D. oral K+ inhibits insulin release

E. intravenously administered K+ bypasses intrinsic mechanisms that promote rapid movement of K+ from extracellular into intracellular fluid

87.  Which of the following is the LEAST likely to contribute to hypokalemia (low plasma K+ concentration) in a patient?

A. high dietary NaCl

B. metabolic alkalosis

C. osmotic diuresis

D. potassium-sparring diuretics

E. drugs that stimulate beta adrenergic receptors

88.  In your work-up of a patient with hyperkalemia (high plasma K+ concentration) you determine that his problem is caused by a shift of K+ from the intracellular fluid to the extracellular fluid.  Which of the following interventions is MOST likely to cause K+ to move from the extracellular to the intracellular fluid, thereby improving his hyperkalemia?

A. stimulation of beta 2 adrenergic receptors

B. stimulation of beta 1 adrenergic receptors

C. calcium administration

D. correction of underlying metabolic alkalosis

E. administration of drugs that inhibit insulin release

89.  NaCl added to the extracellular fluid can influence the size of both the extracellular and intracellular fluid compartments because:

A. NaCl is restricted to the ECF but promotes H2O movement across cell membrane according to osmolar gradients

B. NaCl is restricted to the ECF but promotes cellular protein uptake, increasing ICF size

C. Na+ is restricted to the ECF but Cl- (chloride) readily enters the ICF from the ECF

D. NaCl easily enters the ICF from the ECF

90.  A 70 kg man escaped from a sinking ocean liner with a bottle containing one liter of electrolyte-free water that he has with him in his lifeboat on the open sea.  To “stretch” his supply of drinking fluid, he mixes his one liter of electrolyte-free water with one liter of seawater.  Before mixing, the seawater was 300 meq/liter NaCl without other solutes.  Since leaving the ocean liner, he has not ingested or excreted any salt or water.  His body fluid compartments were of normal size and osmolality when he left the ocean liner.  Assuming that his beginning plasma osmolality was 300 mOsm/kg water, what would be the expected change in the size of his intracellular fluid compartment in response to ingesting all of his two-liter concoction?  (Hint:  Think before you begin calculating.)

A. increase by 2 liters

B. decrease by 2 liters

C. increase by 1 liter

D. decrease by 1 liter

E. no change

91.  closure of the aortic valve occurs at the onset of which phase of the cardiac cycle?

A. isovolumetric contraction 

B. rapid ejection 

C. protodiastole

D. isovolumetric relaxation 

E. rapid filling

92.  A patient with a history of profuse diarrhea might be expected to demonstrate all of the following except:

A. low fractional excretion of Na+

B. high plasma levels of renin

C. high levels of blood urea nitrogen (BUN)

D. tachycardia (abnormally high heart rate)

E. low filtration fraction

93.  Patients with decreased effective arterial blood volume might be expected to have all of the following except:

A. pitting edema

B. low fractional excretion of Na+

C. brisk response excretion of an administered Na+ load

D. high plasma levels of renin

E. increased sympathetic nerve activity

94.  A 70 kg man as shipwrecked on an island without electrolyte-free water.  He ingested 3 liters of sea water with a NaCl concentration of 300 meq/liter without any other solutes.  He ingested or excreted no other salt or water since leaving his ship at which times his body fluid compartments were normal in size and osmolality.  Assuming that his beginning plasma osmolality was 300 mOsm/kg water, what would be the expected change in the size of his intracellular fluid volume compartment in response to this stupid maneuver?  (Hint:  Think before you calculate.)

A. decreased by 4.8 liters

B. increased by 4.8 liters

C. decreased by 1.8 liters

D. increased by 1.8 liters

E. not enough information is provided to make this estimate

95. (Picture not legible)

96.  Which of the following would be the MOST appropriate FIRST intervention in the ACUTE management of a patient with hyperkalemia and life-threatening EKG changes?

A. intravenous calcium administration

B. oral administration of a cation-exchange resin to the gastrointestinal tract

C. intravenous furosemide to induce renal K+ excretion

D. intravenous administration of NaCl – containing solutions

E. intravenous administration of drugs that block the beta adrenergic receptor

97.  Which of the following BEST explains the hyperkalemia caused by an acute increase in extracellular fluid osmolality?

A. the osmolar gradient drives K+ rich fluid from intracellular to the extracellular compartment

B. increased plasma osmolarity increases inulin secretion

C. increased plasma osmolarity decreases renal K+ excretion

D. increased plasma  osmolarity decreases the size of the extracellular fluid compartment

98. A man comes to your office complaining of swelling of bother lower legs.  All of the following physiologic mechanisms might reasonably mediate his lower leg swelling EXCEPT:

A. occlusion of his inferior vena cava, increasing hydrostatic pressure in leg vessels

B. right heart failure with increased venous hydrostatic pressure

C. an inflammatory process that increases permeability of leg blood vessels

D. disease process that increases intravascular oncotic pressure

E. disease process that reduces extravascular hydrostatic pressure

99. In a physiology experiment on a lab animal you give a drug that increases GFR, yet the fractions Na+ excretion remains relatively stable despite the increased amount of Na+ filtered into the kidney caused by the increased GFR.  The process you have illustrated is BEST described as

A. reduced renal sympathetic activity

B. demonstration of the inability of the loop of Henle to increase its Na+ reabsorption above its baseline value

C. failure of the distal nephron to function as the “fine tuning nephron segment” for overall renal Na+ reabsorption

D. tubulo-glomerular feedback

E. glomerular-tubular balance

100. This ECG strip contains an example of: (ECG strip not scan-able)

A. first degree AV block

B. second degree AV block

C. Wenckebach phenomenon

D. third degree AV block

E. none of the above

******These answers were the ones written on the test.  Assuming the test-taker did not make a 100, some of these are wrong!!!! *************************************************************************************

1. e
2. a
3. c
4. d
5.e 
6. c
7.a
8.d
9.e
10.b
11.b
12.b
13.b

14.d
15.d
16.c
17.a
18.c
19.a
20.d
21.e
22.d
23.d
24.c
25.b
26.a


27.a
28.d
29.e
30.d
31.e
32.c
33.e
34.b
35.b
36.c
37.c
38.a
39.e


40.d
41.e
42.d
43.e
44.b
45.e
46.d
47.d
48.b
49.a
50.b
51.d
52.a


53.a
54.d
55.a
56.b
57.a
58.a
59.c
60.b
61.d
62.d
63.b
64.a
65.c


66.a
67.c
68.b
69.b
70.b
71.e
72b
73.e
74.b
75.a
76.e
77.e
78.b

79.c
80.b
81.b
82.d
83.b
84.a
85.a
86.e
87.d
88.a
89.a
90.e
91d

92.e
93.c
94.c
95.a
96.a
97.a
98.d
99.e
100.d
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