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PHYSIOLOGY BLOCK I EXAMS 1994-97
The cardiac cycle is given below. Please identify each of the letters labeled (A‑E) as to the best explanation given (2 pts each):

E None of the above

941- 105. The site where an abnormality in flow would be found in a 55 y/o male who has chest pain and       syncope and is noted to have a murmur on auscultation.

941-106. Ventricular systole

941-107. Lost in atrial fibrillation

941-108. Isovolumetric relaxation

941-109. Atrial depolarization and conduction  through the A‑V node.

941-40. The a wave in the atrial pressure curve is due to

a.  Atrial contraction 

b.  Ventricular contraction 

c.  Sudden closure of the AV valve 

d.  Slow build up of blood in the atria during ventricular contraction 

e.  The first heart sound

951-2.  Most accurately, mean arterial blood pressure can be determined by integrating the pressure wave form  recorded from an artery.  When this is not possible, mean blood pressure can be estimated from systolic and  diastolic pressure by using which of the following equations?

a.  (systolic+ diastolic)/2

b.   systolic‑ diastolic+1/2 of diastolic

c.  (systolic-diastolic)/3 + diastolic

d.  systolic- diastolicx3 +diastolic

951-55. Pulse pressure is:  

a.  the function of stroke volume and arterial compliance

b.  a direct function of elastic modulus but an inverse function of compliance

    
c.  both statements are correct

    
d.  neither statement is correct

941-92. The cardiac output  

a.  Is directly related to metabolism

  
b.  Cannot be measured in man

  
c.  Is the blood pumped by the left ventricle added to the blood pumped by the right

     
     ventricle

  
d.  Is not affected by  venous return

  
e.  Is decreased in exercise

971-40 Cardiac output is __________.

a. normally 10‑12 I/min in a young adult 

b. always greater on the left side of the heart 

c. independent of oxygen consumption 

d. equal to venous return 

e. independent of body size

941-37. Tne cardiac index

    
a.  Increases throughout life

    
b.  Is cardiac output divided by age

        
c.  Is cardiac output divided by surface area

        
d.  Is inversely related to exercise

    
e.  Is decreased in hyperthyroidism

941- 26. A normal value for cardiac ejection fraction is about

        
a.  100

        
b.  95

           
c.  65

         
d.  35

         
e.  15

941- 93. When heart rate increases

        
a.  Diastole shortens more than systole

        
b.  Diastole and systole shorten by the same percentage

        
c.  Systole shortens more than diastole

       
d.  Diastole increases more than systole

        
e.  Diastole and systole increase by the same percentage

941- 5.   Stroke volume of the heart can be increased most by

         
a.  Decreasing end diastolic volume and end systolic volume

    
b.  Increasing end diastolic volume and end systolic volume

         
c.  Decreasing end diastolic volume and increasing end systolic volume

         
d.  Increasing end diastolic volume and decreasing end systolic volume

         
e.  None of the above

971-22. The stroke volume of the heart is equal to

a. end systolic volume 

b. end diastolic volume 

c. the quantity of blood pumped by each ventricle per minute 

d. about 5000 ml under normal conditions 

e. the quantity of blood pumped by each ventricle with each beat

941- 3. During the isovolumetric relaxation phase of ventricular systole

       
a.  Ventricular volume increases

   
b.  Ventricular volume decreases

    
c.  The aortic valve is closed 

d.  Atrial pressure decreases drastically 

e.  The P wave of the ECG occurs

941-102. The first heart sound relates to:

a.  Excitation of the auricles

b.  Closure of the aortic valve 

c.  Closure of the AV valves

    
d.  Opening of the aortic valve

    
e.  Opening of the AV valves

941-58. Frank‑Starling Law of the Heart

 
a.  Is the ability of the heart to pump all the blood that it receives  

b.  Is also called homeometric autoregulation  

c.  Is due to increased afterload 

d. Only applies to the right side of the heart 

e. Does not apply to healthy  hearts

941-99. All of the following statements are true regarding myocardial hypertrophy EXCEPT:

a.  The B2‑adrenergic receptor bears homology to the C‑Mas proto‑oncogene.

b.  The proto‑oncogenes C‑myc, C‑ras and C‑fos are all induced in myocardial tissue.

c.  A gene responsible for familial hypertrophy cardiomyopathy has been mapped to

    
     chromosome 14.

    
d.  Angiotensin II can stimulate hypertrophy by a direct effect on smooth muscle.

e. Hypertrophy due to an increase in hemodynamic afterload is exactly the same mechanism as that

of thyroid  hormone.

951-72. Echocardiography is used for the following:

      1. evaluationof left ventricular function

      2. evaluation of exercise tolerance

      3. evaluation of regional wall motion of the left ventricle

      4. evaluation of dysrhythmias

  
a.  I and 3

b.  2 and 4 

c.  1, 2, and 3 

d.  4 only

951-23. Which one of the following statements is FALSE?

    
a.  depolarization opens most types of voltage‑gated ion channels

    
b.  repolarization closes most types of voltage‑gated ion channels

    
c.  a net influx of positive charge generates the upstroke (depolarizing phase) of the action

        
     potential

    
d.  removal of excess intracellular Na by an electrogenic Na‑K pump generates the

        
     repolarizing phase of the action potential

    
e.  a net efflux of positive charge generates the repolarizing phase of the action potential

941-36. Which of the following factors are most important for generating a resting potential of

‑90 mV in ventricular muscle?

a.  A Na+ concentration gradient of 145 mM outside the cell: 10 mM inside the cell, and a K channel: Na channel ratio of 40:1

b. A Na+ concentration gradient of 145 mMT outside the cell: 10 mM inside the cell, and a K channel: Na channel ratio of 1:40

c.  A K+ concentration gradient of 4 mM outside the cell: 135 mm inside the cell, and a K channel: Na channel ratio of 40:1

d.  A K+ concentration gradient of 4 mM outside the cell: 135 mM inside the cell, and a K channel: Na  channel ratio of 1:40

e.   None of the above

        TOP

        MIDDLE

971-10. The TOP ECG trace is normal. The MIDDLE trace is an example of:

a. premature ventricular contraction 


b. sinus bradycardia 

c. sinus tachycardia 

d. supraventricular tachycardia 

e. ventricular tachycardia

971-11. The TOP ECG trace is normal. The BOTTOM trace is an example of

a.  premature ventricular contraction

 b. sinus bradycardia

c. sinus tachycardia

d. supraventricular tachycardia

e. ventricular tachycardia

951-64. The x‑axis (abscissa) of an EKG strip recording:

         1. represents time

         2. represents voltage

         3. provides information about conduction velocity

         4. represents right axis

      
a . 1, 2, and 3 are correct 

b . I and 3 are correct 

c. 2 and 4 are correct 

d . all are correct

It may be helpful to draw the hexaxial reference system in answering (questions 86 and 87).  I  will give you a few hints. Standard limb lead I is at zero degrees on its positive pole and at180 degrees on its negative pole. The negative pole of Lead I is on the patient's right and the positive pole is on the patient's left. Standard limb lead II's positive pole is at +60 degrees and its negative pole is at ‑ 120 degrees. Lead aVR extends from ‑ 150 degrees to +30 degrees.

941-86. A normal axis may range in degrees from

a.   +110 to +180

b.   ‑30 to +110

c.   +180 to ‑90

d.   ‑120 to 0

e.   +90 to ‑90

941-87. A mean electrical axis of +90 degrees

a. Will point from the patient's foot to his head; and the QRS wave deflection will be net positive in aVF, and will be small or absent in lead I.

b. Will point from the patient's foot to his head; and the QRS wave deflection win be small or absent in aVF, and will be net positive in lead I.

c. Will point from the patient's head to his foot; and the QRS wave deflection will be small or absent in aVF, and will be net positive in lead I.

d. Will point from the patient's head to his foot; and the QRS wave deflection will be net positive in aVF, and will be small or absent in lead I.

e. None of the above.

951-10. Essential for the "reentry" theory of arrhythmia formation:

      
1.  loop circuit

      
2. unidirectional block

      
3. slow conduction

      
4. automaticity

lead I

lead aVF

971-12. It appears from the leads shown above that the mean electrical axis of the heart is approximately:

a.  0

b. +90

c. 180

d. +270 or ‑90

e. none of the above

941-24. Which answer pair correctly fills in the blank.  The standard limbleadI, II, and III are______

    
and the augmented limb leads aVR, aVL, and aVF are_____

a.  Unipolar, bipolar

    
b.  Bipolar, unipolar

c.  Unipolar, unipolar

d.  Bipolar, bipolar

e.  Monophasic, biphasic

The following THREE scenarios are followed by five suggested responses. For EACH of the five responses mark:

a. Yes

b. No

A 35 y/o male with known renal failure on hemodialysis developed muscle weakness and difficulty breathing on Super Bowl Sunday after ingesting a heavy meal of red beans and rice topped off with chocolate cake and fresh fruit. Plasma electrolytes revealed a creatinine of 10 mg/dI (normal, 1 mg/dl) and a potassium of 8 mEq/1, not hemolyzed (normal, 4 mEq/1). Acute hyperkalemia is associated with: (Questions 6‑ 10)

941- 6.  QRS widening

941-7   Prolongation of the S‑T segment

941-8.  Peaked T waves

941-9.  Prominent U waves

941-10.  The appearance of pathologic Q waves

971-20.  The beginning of the left ventricle isovolumetric phase can be timed by the ECG.  Typically it 
happens with:

  
a.  P ‑ R segment

   
b.  apex of R wave

    
c.  apex of S wave

    
d.  almost anywhere between Q wave and rise of T wave

    
e.  apex of  P wave

941-64. 
If the mean QRS vector axis of the heart is perpendicular to standard limb lead I and

    
directed downwards

a. The deflection in limb lead I is minimal and the deflections in limb leads II and III are larger and positive

b. The deflection in limb lead I is positive and the deflections in limb leads II and III are minimal and negative

b. The deflection in limb lead I is negative and the deflections in limb leads II and III are minimal and negative

c. The deflection in limb lead I is positive and the deflections in limb leads II and III are large and positive

d. The deflection in limb lead I is large and the deflections in limb leads II and III are larger and positive

    For the NEXT  QUESTION match the following:

 951- 65. Atrial depolarization:

 
a.  T‑'wave

      
b.  QRS

       
c.  u‑wave

       
d.  p‑wave

971-14. The PR interval is due to:

a.  atrial depolarization only 

b.  atrial depolarization and conduction through the AV node 

c.  ventricular depolarization only 

d.  ventricular depolarization and atrial repolarization 

e.  ventricular repolarization.

941-49. The P‑R interval is associated with

   
a.  Ventricular depolarization. plus ventricular repolarization 

b.  Atrial. depolarization and ventricular depolarization 

c.  Atrial. depolarization 

d.  Atrial depolarization and conduction through the AV node

e.  Conduction through the AV node and ventricular depolarization.

 951- 66. Gradually prolonging P‑R interval before a block in A to V conduction:

     
 a. mobitz I heart block

     
 b. mobitz 11 heart block

     
 c. mobitz III heart block

      
d. third degree AV block

941-53. The Q‑T interval is most associated with

   
a.  Ventricular depolarization

b  Ventricular depolarization plus ventricular repolarization.

   
c.  Atrial depolarization and ventricular repolarization

   
d.  Atrial depolarization and ventricular depolarization

   
e. Atrial depolarization

The ventricular action potentials above relate to (questions 72‑74).

   941-72. Which phase of the action potential is shortened when comparing action potentials "a" and "b"?

  
a.  Phase 0

    
b.  Phase 1

   
c.  Phase 2

      
d. Phase 3

      
e. Phase 4

941-73.  Which alteration is most likely to explain the change from a to  b?

      
a.  Blockade of Ca channels

      
b.  Blockade of Na channels

      
c.  Blockade of K channels

      
d.  Blockade of Cl channels

      
e.  Blockade of HC03 channels

941-74. Which one of the following will NOT occur as a result of the change from a to b?

   
a.  Reduction of action potential duration

   
b.  Reduction of the absolute refractory period

       
c.  Reduction of the strength of contraction

   
d.  Slowing of conduction velocity in ventricular muscle

   
e.  All of the above will not occur

   951-90. Phase 2 (the "plateau") of the cardiac action potential is important because:

       
a.  its height and duration regulate Ca2+ influx

       
b.  the Ca 2+ that enters during this period triggers the release of the contraction‑dependent

           
      Ca2+ from the sarcoplasmic reticulum

       
c.  it determines the effective (absolute) refractory period

       
d.  in Purkinje fibers, it prevents premature excitation of the ventricles

       
e.  All of the above are correct

971-53. Which one of the following statements concerning Phase 2 of the cardiac action potential is FALSE? 
Its duration

a.  establishes the absolute refractory period of the action potential.

b.  is longest in pacemaker cells of the sinoatrial node

 
c.  limits Ca influx that triggers release of Ca from the sarcoplasmic reticulum 

d.  is limited by the activation of delayed  rectifier K current ( IK)

e.  is reduced in ventricular myocytes when heart rate becomes faster

971-55. The conduction delay between the atria and ventricles, which allows the ventricles to fill before they

contract, is due to the very slow propagation of action potentials through the

    
a. S‑A node

    
b. atria

    
c. AV node

    
d. Purkinje fibers

    
e. ventricles

971-54. Pacemaker cells of the sinoatrial (S‑A) node exhibit a much less negative maximum diastolic potential 
in comparison with Purkinje fibers because

    
a.  S‑A node pacemaker cells do not have an inward rectifying K current (IK 1)

    
b.  S‑A node pacemaker cells do not have a background inward Na current (Ibg)

    
c.  S‑A node pacemaker cells do not have a delayed rectifier current (IK)

    
d.  S‑A node pacemaker cells do not have an inward Ca current (ICa )

    
e. Purkinje fibers have a hyperpolarization‑activated inward current (If)

971-56. Sympathetic and parasympathetic modulation of heart rate have the following in common.

 
a. Both hyperpolarize the maximum diastolic potential of pacemaker cells in the S‑A node

    
b. Both depolarize the maximum diastolic potential of pacemaker cells in the S‑A node

    
c. Both hyperpolarize the action potential threshold of pacemaker cells in the S‑A node

    
d. Both depolarize the action potential threshold of pacemaker cells in the S‑A node

    
e. Both alter the rate of diastolic depolarization of pacemaker cells in the S‑A node

971-13. The inherent rate range for the AV junction is approximately:

a.  80 ‑ 100/min

b.  60 ‑ 80/min

c.  40 ‑ 60/min

d.  20 ‑ 40/min

e.  the AV junction does not have an inherent rate range

 951-44. Which of the following would be LEAST helpful in the acute management of a patient with hyperkalemia and life‑threatening EKG changes?

       
a.  furosemide administration 

b.  calcium administration 

c.  insulin plus glucose administration  

d.  dialysis

941-54. Each of the following non‑invasive techniques can detect myocardial necrosis EXCEPT

    
a.  Electrocardiography

   
b.  Thallium210 scintigraphy

   
c.  Radioactive potassium uptake

   
d.  Standard computer tomography

   
e. Echocardiography

A 60 y/o male executive with a known history of hypertension presents to UMC with blurred vision and marked shortness of breath. Blood pressure is 220/140 mmHg; an S3 is heard on auscultation and a chest x‑ray shows pulmonary edema. Which of the following could be predicted from your understanding of physiology: (Questions 16‑20)

 
A Yes

B No

941-16. Pulmonary artery pressure is greater than 20 mmHg.

941-17  Afterload is increased as is ejection fraction.

941-18  Plasma renin, angiotensin II and aldosterone are increased.

941-19  EKG shows low voltage and electrical altenans.

941-20  Sarcomere length is optimized to enhance contractility with action and myosin not overlapping.

951-89. 
An hypotensive patient known to have clinical manifestations of systemic infection (sepsis) has a measured cardiac output within the normal range but evidence of decreased tissue perfusion. Which of the following BEST explains these hemodynamic data?

a.  probable error in measurement of cardiac output

b.  dramatically decreased systemic vascular resistance 

c. dramatically increased systemic vascular resistance 

d. dramatically increased blood viscosity 

e. concomitant myocardial failure

971-93.  A man with heart failure due predominantly to diastolic dysfunction had pulmonary edema (fluid in the alveoli of the lungs) in the past but was successfully treated with diuretics and now has no pulmonary edema and no pitting edema of his lower legs. He comes to your office complaining of poor exercise tolerance. He says that he has to stop after engaging in only mild exercise because he gets "pooped out" but specifically says that exercise does not make him short of breath. His blood pressure as well as the remainder of his physical exam are all normal. Which of the following interventions is MOST likely to improve his current complaint?

a. more 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

971-7.  
A 55‑year‑old hypertensive man with heart failure presents with shortness of breath exacerbated with 
exertion and a chest x‑ray showing pulmonary edema. All of the following interventions might help 
relieve his shortness of breath EXCEPT

a. administration of intravenous fluids to increase the force of myocardial contraction

b. decreased blood pressure if elevated

c.  decreased preload with nitrates

d.  decreased physical activity

e.  02 administration by face mask

971-94.  A man with heart failure but with previously normal renal function 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. worsening heart failure

b. inflammatory rather than interstitial edema of his lower legs

c. recent onset of declining renal function

d. increased dietary NaCl

e. he is taking drugs that inhibit the ability of the kidney to excrete NaCI

971-1.  A man known by you to have tLqq failFe comes to you because of an increasing pitting edema of his lower extremities. All of the following might account for his presenting problem EXCEPT

a.  worsening renal function.

b.  ingestion of a drug that inhibits renal NaCl excretion. 

c. increasing myocardial contractility. 

d. infarction of a region of the myocardium. 

e. new onset of aortic insufficiency with increased left ventricular preload and pressure.

Not all test questions had keyed answers.  The following were circled as correct.

941-105  E
941-106  D
941-107  E
941-108  E
941-109  E
941-40  A

951-2  C
941-  A
941-37  C
941-26  C
941-93  A
941-5  D

971-3  C
941-102  C
941-58 B
941-99 D
941-36  C
941-86  B


941-87  D
941-24  B
941-6  A
941-7  A
941-8  A
941-9
B

941-64  A
941-49  D
941-53 B
941-72  C
941-73  A
941-94  C

941-54  D
941-16  A
941-17  B
941-18  A
941-19  A
941-20  B

941-94.  Factors accounting for the peripheral edema associated with congestive heart failure to include all of  the following EXCEPT:

 a.  Increased secretion of a1dosterone

 b.  Increased "effective" arterial blood volume

 c.  Increased level of plasma renin activity

 
d.  Decreased atrial natriuretic peptide

e.  Sympathetic nervous system - mediated renal vasoconstriction

 951-34.  A man with a long history of hypertension was told by his cardiologist that the explanation for his becoming short of breath in response to only mild physical exertion is heart failure.  Yet, your workup shows a normal heart size, a slightly thickened ventricular wall, and a normal ejection fraction. Which of the following is the BEST explanation for these data?

a. the normal ejection fraction rules out heart failure; he most likely has another reason for his exertional shortness of breath                    

b . he likely has poor ventricular filling (which compromises cardiac output) and high ventricular pressures (which increases risk for pulmonary edema) in response to exercise

c. his ventricular size likely increases markedly with exercise and mechanically compresses his lungs

d. his ejection fraction most likely decreases with exercise, reducing cardiac output, reducing ventricular pressures, leading to pulmonary edema

e. the normal ejection fraction and ventricular wall thickening together suggest exercise induced decreased myocardial contractility which decreases ventricular pressures, causing pulmonary edema

 951-102.  A man with heart failure known to be due predominantly to systolic dysfunction comes to the hospital complaining of shortness of breath and is found to have pedal edema, pulmonary edema, and hypertension. Which of the following maneuvers would be LEAST

likely to reduce his shortness of breath?

a. infusion of intravenous fluids to increase his ventricular filling pressure and possibly his cardiac output

b. administration of a vasodilator drugs to reduce his systemic blood pressure

c. administration of diuretics to reduce his extracellular fluid volume

         
d . administration of drugs to increase myocardial contractility

e. institution of bedrest to reduce body demands on heart function

951-14.  All of the following maneuvers might increase the blood pressure of an hypotensive patient EXCEPT:

   
a. administration of drugs that decrease heart rate

     
b. administration of drugs that increase myocardial contractility

c. administration of drugs that increase systemic vascular resistance

     
d . external leg compression to reduce venous pooling

     
e. administration of NaCl-containing intravenous fluids

971-57. Exposure of an isolated, single ventricular myocyte to digitalis, an inhibitor of the Na-K pump, would be expected to

a. depolarize the resting potential

    
b. reduce the rate of rise of Phase 0 of the action potential

    
c. reduce the height of the action potential

d. increase (depolarize) the threshold for generating an action potential

    
e. all of the above

 941-27. The digitalis glycosides enhance myocardial contractility primarily by which of the following mechanism?

  
a.  Opening of calcium channels

  
b.  Release of calcium from the SR (Sarcoplasmic Reticulum)

 
c.  Stimulation of myosin AlTase

  
d.  Stimulation of phospholipase C

e. Inhibition of membrane Na-K-ATPase

941-101.  When injected into the circulation, the_______ receptor effect of norepinephrine predominates, resulting in a ________ in systolic pressure, a ________in diastolic pressure, a  _______ in total peripheral resistance and ________ in heart rate.  (3 pts)

              
a. (l, rise, rise, rise, direct increase

              
b. (l, rise, fall, rise, reflex decrease

               c. (l, rise, rise, rise, reflex decrease

               d. (1, rise, rise, rise, direct decrease

               e. None of the above

941-82.  The positive chronotropic effect of catecholamines on the heart is due, in part, to each of the following EXCEPT:

a.  An increase in the slope of diastolic depolarization

b.  Enhancement of a net inward current

c.  G-protein induced opening of K channels

d.  An increased influx of Ca2+

e.  More frequent and longer openings of Ca channels

 951-106. Cholinergic actions on the heart include each of the following EXCEPT:

a.  hyperpolarization of the maximum diastolic potential in nodal cells

b.  increased Ca2+ influx during phase 2 of the action potential in atrial and ventricular cells

     
 c.  a negative chronotropic effect (decreased heart rate)          

 d.  a negative dromotropic effect (slowed conduction of action potentials through the AV node)

e. a negative inotropic effect (reduced force of contraction in all cells of the heart)

971-51. 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 Ca2+ influx due to opening of the voltage-dependent Ca2+ channels

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

d. slowed down Ca2+ removal from the myoplasm due to inhibition of the Ca2+ PUMP

e. an increase in cAMP levels leading to more dephosphorylated Ca2+ channels

971-31. __________(N norepinephrine, A = acetylcholine) released at the sympathetic nerve endings in the heart produces a  ________(p positive, n = negative) chronotropic and a______ (p = positive, n = negative) inotropic effect.

a. A, n, n

b. A, p, n

C. N, P, n

d. N, p, p

e. N, n, n

941-30. Parasympathetic stimulation of fibers to the heart

a. Causes norepinephrine to be released at the nerve endings

  
b. Causes the rate of rhythm of the SA node to increase

 c.  Causes a decrease in the excitability of the AV junctional fibers

  
d. Causes increased heart rate

  
e. Causes the rate of rise of the prepotential to increase

971-6.  The NaCl and H20 retention of heart failure is helpful to heart function early in the course of heart failure because it:

a. decreases preload

b. increases the precontraction length of myocardial fibers thereby increasing the force of contraction

c. decreases myocardial wall tension, thereby decreasing myocardial 02 consumption

d.  decreases afterload 

e. increases compliance

941-44. Sympathetic stimulation of fibers to the heart

       
a.  Releases norepinephrine at the nerve endings

      
b.  Decreases the rate of conduction through the SA node

   
c. Decreases the rate of SA node discharge

   
d. Decreases heart rate

   
e. Decreases the force of contraction

100.The heart and blood vessels contain al, a2, B1 and B2 receptors which are important in the maintenance of blood pressure. Norepinephrine stimulates  _______ receptors in the heart while it stimulates _______                      receptors in blood vessels. (2 pts)

  
a. (l and (l, 2

b. (1 and 2, (2

   
c. (1 and (l, (2

d.  (2 and (l, (2

951-61. B-adrenergic agonists such as epinephrine and norepinephrine increase heart rate by:

a increasing the "delayed rectifier" potassium current (iK)

       
b . increasing the slope of diastolic depolarization

      
c. by hyperpolarizing the maximum diastolic potential

       
d. depolarizing the threshold potential

       
e. activating a G protein (Gk that opens K channels

951-26.  For each site on the diagram depicting the physiology/anatomy of the autonomic nervous system, there is a choice of two answers listed below. From the choices listed, choose the most correct combination.

1 - sympathetic nervous system; 2 - parasympathetic nervous system

3 - acetylcholine release; 4 - norepinephrine release (exclude SIF cells)

        
5 - cholinergic receptors; 6 - noradrenergic receptors

        
7 - increased cardiac output; 8 - decreased cardiac output

    
a.         1,4,6,8

    
b .        2,3,5,8

   
c.         2,3,6,7

    
d .        1,3,6,7

The following two questions (110 and 111) are related:

941-110. The baroreceptor range for the carotid sinus varies from ____ to _____mmHg while that of the aortic arch varies from ___to ____mmHg.

a. 100 to 200, 0 to 50

b. 50 to 200, 50 to 100

c. 50 to 200, 100 to 200

d.  None of the above

941-111. This means that the carotid sinus is the more important in the physiologic range as regards the overall control of mean arterial pressure.

a.  True

c. False

Use the following figure in the NEXT 2 QUESTIONS.

951-58. In the left ventricular pressure-volume loop above, B ( C is ____ and F ( A is_____

 
a. stroke volume, isovolumetric contraction

 b. isovolumetric contraction, aortic valve closure

c. slow ventricular filling, isovolumetric relaxation

d.  atrial systole, isovolumetric contraction

 951-59.  In the left ventricular pressure-volume loop above, enhanced contractility would _____and an increase in preload would______

 
a. decrease D ( E, decrease C (D

 
b. increase D (E, increase C (D

 
c. decrease D (E, not change C (D

d. not change D (E, not change C (D

941-50. Given: Systolic pressure = 140 mmHg; diastolic pressure = 110 mmHg. Calculate mean arterial pressure (mmHg)

    
a. 125

    
b. 115

    
c. 118

    
d. 120

e. 105

Use the following diagram for the NEXT 2 OUESTIONS.

 951-79. Using the data obtained in the above figure, Curve A best represents ________and Curve C best represents__________.

 
a. infusion of mannitol; infusion of 3% saline (Na)

 
b. infusion of 3% saline (Na); infusion of urea

 
c. infusion of 3% saline (Na); infusion of glucose with insulin

 
d. infusion of 3% saline (Na); infusion of glucose without insulin

e.  both b and c are correct

Match the next five items from the choices given (a choice may be used more than once)

a. GTP-binding proteins

 
b. Ca-Calmodulin-dependent protein kinases

 
c. Tyrosine kinases

d. Protein kinase C

e.  Arachadonic acid

951-47. Consists of (, (, ( subunits, activation of which may increase or decrease adenylyl cyclase.

a. GTP-binding proteins

 
b. Ca-Calmodulin-dependent protein kinases

 
c. Tyrosine kinases

d. Protein kinase C

e.  Arachadonic acid

951-48. Subfamilies include Ras, Rho, and ADP ribosylation factor.

a. GTP-binding proteins

 
b. Ca-Calmodulin-dependent protein kinases

 
c. Tyrosine kinases

d. Protein kinase C

e.  Arachadonic acid

951-49. Includes myosin light chain kinase and phosphorylase kinase.

a. GTP-binding proteins

 
b. Ca-Calmodulin-dependent protein kinases

 
c. Tyrosine kinases

d. Protein kinase C

e.  Arachadonic acid

951-50. Peptide receptors for insulin and platelet derived growth factor.

a. GTP-binding proteins

 
b. Ca-Calmodulin-dependent protein kinases

 
c. Tyrosine kinases

d. Protein kinase C

e.  Arachadonic acid

951-51. Is part of the pathway markedly stimulated by the bacteria Vibrio cholerae which results in a "secretory"  diarrhea (loss of solute and water) without inflammation.

a. GTP-binding proteins

 
b. Ca-Calmodulin-dependent protein kinases

 
c. Tyrosine kinases

d. Protein kinase C

e.  Arachadonic acid

 951-13. Bayes theorem states that the post-test likelihood of a patient having a disease may be predicted. if the  prevalence of the disease and the sensitivity and specificity of the test are known.


a.  True



b.  False

40. TNF (tumor necrosis factor) is the proximal cytokine that activates other cytokines such as Interleukin-I (IL- 1) and Interleukin-6 (IL-6).

  
a. True

  
b. False

There are four diseases described in the "NEW WORLD SYNDROME". Given the information you know regarding these diseases, their sequelae, and the following data collected from three large population studies (N=1000/group) documenting % gene pool content, answer the following. Use the labeled diagrams below as your answer choices for (questions 76-80).

941-76. Most likely to develop Type H non-insulin dependent diabetes mellitus.


a.

 941-77. Cardiovascular dysfunction including coronary artery disease and end-stage renal disease.


b.

941-78. Melanoma upon moving to Scottsdale, Arizona.


c.

941-79. Increased incidence of gallbladder carcinoma separate from age, obesity, parity and sex.


b.

941-80.  Most likely to develop anemia, infarction of small vessels in bone and kidney consequent to a single amino acid substitution in the hemoglobin molecule.

b.

951-6. Force generation by muscle requires all of the following EXCEPT

            
a. firm attachment to fixed skeletal elements

    
b. mechanical linkages between cells

    
c. the parallel orientation of the myofibrils

d.  adequate oxygen delivery

d. coordination of ATP availability and increased Ca2+ concentration in the SR.

951-25. The preferred source of energy for muscular contraction is:

a. anaerobic glycolysis

b. the liberation of high energy phosphate from creatinine phosphate

c. oxidation of fatty acids 

d. metabolism of ketone bodies 

e. none of the above

971-50. Myosin is a protein which:

    
a. binds Ca' 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 Z line

e. binds tropomyosin

951-82.  The maximum velocity of shortening (Vo) of a skeletal muscle is dependent upon:

a. cross sectional area 

b . the number of sarcomeres in parallel 

c. the ATPase rate of the actomyosin complex 

d. the load on the muscle 

e. the mechanical properties of the parallel elastic component

971-49. 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

971-52. The Ca 2+ release mechanism in muscle is mediated by:

a. Ca2+ pump

b. Na+-Ca 2+ "changer

c. ryanodine receptor

d. acetylcholine receptor

e. all of the above

951-45. Calmodulin is a protein that binds to the Ca2+-ATPase and increases the affinity of the ATPase for Ca2+. Calmodulin most likely interacts with which structural sites of this membrane transporter?

a. sites for phosphorylation

b. substrate binding sites

c. regulatory binding sites

d. cytoskeletal binding sites

971-48. In the heart, most of the calcium which activates the contractile proteins comes from:

a. from the extracellular space

b. through gap junctions

c. from the transverse tubules

d. from the sarcoplasmic reticulum

e. from the mitochondria

951-93. The adaptations smooth muscle has for prolonged maintenance of force with efficient utilization of energy include all BUT:

 

a . a cytoskeleton dispersed in an irregular pattern 

b . mechanical interconnection from cell to cell 

c . phosphorylation and dephosphorylation step and cross-bridge cycling 

d . delayed reuptake of calcium by the sarcoplasmic reticulum (SR) 

e . limited mitochondrial reserves of ATP

951-42. Excitation-contraction coupling in smooth muscle differs from that in skeletal muscle by the use of all BUT:

 
a. inositol triphosphate is the 2nd. messenger 


b. the use of extracellular as well as intracellular calcium  pools 
c. the use of tropomyosin as a regulatory molecule 


d. depolarization of the transverse tubules

951-12. Concerning the neuromuscular junction (NMJ), which of the following answers FALSE?

a.  the ( (alpha) motoneuron from the ventral horn of the spinal cord innervates the NMJ 




b. a MEPP can develop in the complete absence of calcium 

c. acetylcholine is released at the NMJ to activate a nicotinic 


receptor 

d . the EPP consistently reaches threshold to produce an action potential in the skeletal muscle fiber

951-7.  In the correct order, the course of activation of skeletal muscle is from:

a. alpha motor nerve, to motor endplate, to sarcolemma, to the T-tubule, to the terminal cisternae of the sarcoplasmic reticulum                    

b. motor endplate, to sarcolemma, to the T-tubule, to the terminal cisternae of sarcoplasmic reticulum to the alpha motor nerve.

c. alpha motor nerve to sarcolemma, to motor endplate, to the T-tubule, to the terminal cisternae of the sarcoplasmic reficulum 

d. T-tubule, to alpha motor nerve, to motor endplate, to sarcolemma, to the terminal cisternae of the sarcoplasmic reticulum

e. terminal cisternae of the sarcoplasmic reticulum, to alpha motor nerve, to motor endplate, to sarcolemma, to the T-tubule

 951-83. Tetanic contractions are created by:

a. depletion of a ATP

       
b. repetitive stimulation with supra maximal stimuli

 c. repetitive stimuli of sufficient frequency to preclude relaxation between stimuli

 
d. maintained force for the duration of repetitive stimulation

 941-38. Blood flow

      
a.  Is low at low pressures

      
b.  Is inversely proportional to the fourth power of the radius

      
c.  Is unaffected by resistance

      
d.  Is greater at high pressures

          
e. Occurs only when there is a pressure difference

 941-21. The cerebral blood flow

     
a. Is increased by decreased C02 levels

 
b. Is increased by increased C02 levels

    
c. Is independent of C02 levels

     
d. Is increased by increased oxygen levels

     
e. Is independent of hydrogen ion levels

 941-23. Blood flow to the liver

a . Is derived entirely from the hepatic artery

    
b. Averages 29% of the cardiac output

c. Is derived entirely from the hepatic vein

d. Averages 15% of the cardiac output

d. Returns to the heart via the portal vein

951-4. Regarding influences on coronary artery blood flow:

a.  extravascular compression or extracoronary resistance is the major reason for differences in differential flow throughout the cardiac cycle.

b. parasympathetic stimulation causes vasoconstriction in the healthy coronary artery

c.  both statements are true

              d. neither statement is true

971-19. In the coronary circulation, coronary blood flow is greatest during

a. early systole 






b. mid systole 






c. end systole 






d early diastole 



tab 



e. end diastole

971-4.  Myocardial ischemia might be caused by all of the following except:

a. decreased 02 delivery in the setting of maintained level Of 02 demand.

b. increased myocardial 02 demand in the setting of maintained level of 02 delivery.

c. decreased 02 content of arterial blood in the setting of maintained level of blood flow.

d. decreased-level of aerobic metabolism but maintained level of anaerobic metabolism.

 
e. increased coronary artery blood flow.

941-65. The following data was obtained from a patient: 02 consumption = 200 ml/min; arterial blood 02 = 200 ml/1; venous blood 02 = 150 ml/l. Calculate cardiac output in l/min.

    
a. 2

    
b . 3

   
c.  4                                 

    
d . 5

    
e . 6

Use the following diagram for the NEXT 2 QUESTIONS.

951-76. Curve A could most likely be explained by:

a. hemorrhage

b. blood transfusion

c. increased peripheral resistance

d. severe heart failure

77. Curve B could most likely be explained by:

a. hemorrhage

b. blood transfusion

c. increased peripheral resistance

d. severe heart failure

94I-85. Factors that decrease venous return to the heart include

 a. Increased systemic filling pressure 

 b. Increased venomotor tone 

 c. Increased venous capacitance 

 d. Increased skeletal muscle pump activity 

 e. Increased sympathetic stimulation

97I-24. Factors that decrease venous return to the heart include increased                                         

    a.systemic filing pressure

    b. venomotor tone

    c. venous capacitance

    d. skeletal muscle pump activity

    e. sympathetic stimulation

97I-32. (S = systole, D = diastole), the longest part of the cardiac cycle, shortens to a greater extent during

    (T = tachycardia, B = bradycardia, C chemocardia)

   a. S, T

   b. S, B

   c. S, C

   d. D, T

   e. D, C  

97I-42. Vasodilation ___L_the radius of a vessel,  ___resistance, and___flow. (I - increases, D – Decreases)


a. I, I, I,


b. D, D, D

    
c. I, D, D

    
d. I, D, I


e. D, I, I,

94I-35. The mean systemic filling pressure


a. Is normally 21 mmHg 


b. Is normally 0


c. Is increased by hemorrhage


d. Is decreased by hemorrhage 




e. None of the above


97I-34. Systemic filling pressure is


a. about 120/80 mmHg 


b. the pressure in the right atrium


c. about 70 mm Hg


d. increased by transfusion


e. decreased by transfusion

97I-45.  Systemic filling pressure, normally _____(0,7) mmHg, and venous return, normally____(5,10) 1 /min, both

(I - increase, D - decrease) with exercise.

 a. 0, 5, I

 b. 0, 10, I

 c. 7, 5, I

 d. 7, 5, D

 e. 7, 10, I

97I-47. In a recumbent person, the greatest difference in blood pressure exists between the:

a. Ascending aorta and brachial artery

b. Saphenous vein and right atrium

C. femoral artery and femoral vein

d. Pulmonary artery and left atrium

f. arteriolar and venous end of a capillary

94I-104  When going from the supine to the upright posture, vagal nerve activity to the heart _____ and sympathetic nerve activity ______ the latter occurring because of______ distention of the carotid sinus.

a. Increases, increases, decreased

b. Decreases, increases, increased

c. Decreases, decreases, decreased

d. Decreases, increases, decreased

e. None of the above

97I-18. The physiological response of a healthy subject to being tilted upright 70% from the supine position would not

include

a. vasodilatation

b. tachycardia

c. increased peripheral resistance

d. increased mean arterial pressure

    E. increased diastolic pressure

97I-8 All of the following physiologic interventions decrease the blood pressure of a person with hypertension except:

a. increased cardiac output

b. decreased heart rate

c. decreased systemic vascular resistance

d. decreased sympathetic outflow

e. Decreased synthesis of angiotensin Il

97I-61. Shock is best defined as

    a. decreased blood pressure.

    b. decreased cardiac output.

    c. decreased venous return.

    d. decreased tissue perfusion.

97I-26.  Reflex compensation to hemmoragic shock would normally include:

    a. bradycardia

    b. erythropoiesis

    c. arteriolar dilation

    d. tachycardia

    e. venous dilation

95I-3.  Vasoconstriction is an early attempt at compensation for hypovolemic shock.

a. True

b. False

95I-110.  During septic shock, patients usually experience a decrease in circulating volume. This is most likely due to:


a. increased capillary permeability

    
b . decreased cardiac output

    
c. increased pulmonary resistance


d. Decreased renal function produced by tumor necrosis factor


e. none of the above are correct

97I-46. The following physiological changes are characteristic of an aging human population except:

a. decreased baroreceptor sensitivity 

b. decreased V02 Max 

c. decreased cardiac index 

d. decreased skeletal muscle mass 

e. decreased collagen/elastin ratio

95I-63. The decreasing compliance of major arteries that occurs with aging might be manifest by all of the following EXCEPT:

a. isolated systolic hypertension

b. widened pulse pressure

c. a progressive increase in blood pressure over time

d. greater "stiffness" of major arteries

e. a larger proportion of the cardiac stroke volume that is propelled forward into the systemic vasculature during cardiac diastole compared to when the arteries were more compliant.

97I-27. ___________is not a normal component of the diving response.

a. bradycardia

b. reduced skin blood flow

c. apnea

d. tachycardia

e. reduced muscle blood flow

94I-91. The pulmonary circulation differs from the systemic circulation in all respects except:

a.  Systolic pressure

b.  Diastolic pressure

 c.  Total flow

 d.  Total resistance

 e.  Contained blood volume

95I-39. Compared to systemic vessels, pulmonary vessels_______

a. have a greater volume

b. have a lower resistance

c. operate at higher pressures

d. have thicker walls

e. are longer

95I-97. The myogenic mechanism

a. vascular smooth muscle relaxes in response to stretch or increased tension

b. directly regulates consistency of blood pressure

c. maintains consistency of blood flow in the presence of altered perfusion pressure

d. depresses vasomotor center traffic

97I-28. During exercise

a. cardiac contractility decreases 

b. sympathetic stimulation dilates the veins

c. increased metabolism dilates muscle blood vessels 

d. splanchnic circulation increases 

e. renal circulation increases

95I-73. 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 blood 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

97I-35. During heavy exercise, vascular resistance is_____ in the working muscles,____ in the splanchnic region and______ in the brain. ( I = increase, D = decreased, U = Unchanged)


a. I, I, U

    
b. D, 1, U

    
c. I, I, I

    
d. 1, U, I


e. D, D, I

97I-60. Blood flow through a skeletal muscle is increased if the muscle is exercised. This is required to provide more oxygen and nutrients to the muscle. Normally this increase in flow is accomplished by

      a. increasing the number of capillaries being perfused.

      b. increasing the flow rate through capillaries that are already open.

      c. increasing shunt flow.

      d. all of the above

An 18 y/o female cyclist has just won a 65 Km race in Colorado Springs giving her a place on the Olympic team. As the IMD in charge, you go over to congratulate her immediately. The hemodynamic and metabolic changes she is experiencing include: (Questions 11-15)

    A=yes   B=no    

94I-11. Increased venous return because of the pumping action of skeletal muscle.

94I-12.  Increased sympathetic nervous system (adrenergic) activity resulting in increased myocardial contractility.

94I-13. Increases in stroke volume and heart rate.

94I-14. Blood lactate levels which may result in metabolic acidosis.

94I-15. Venoconstriction in exercising muscles which increased cardiac output and blood pressure.

97I-25. In a healthy subject, Phase I of the Valsalva test is characterized by____ venous return, _____ arterial pressure _____heart rate (I - increased, D- decreased).

    
a. I, I, D

    
b. D, D, I

    
c. D, I, D

    
d. D, D, D

     
e. I, I, I

97I-29. An increase in precapillary resistance tends to increase:

 
a. filtration

 
b. absorption

 
c. capillary hydrostatic pressure

 
d. the reflection coefficient 5


e. capillary oncotic pressure

97I-58. The reabsorption of filtered fluid back into a skeletal muscle capillary on the "venous" end is primarily because:

a. the tissue hydrostatic pressure near the end of the capillary is high 

b. the capillary hydrostatic pressure has decreased. 

c. the tissue oncotic pressure is lower that at the "arteriole" end of the capillary. 

d. the plasma oncotic pressure is decreased.

97I-43. During catheterization of a healthy subject an 02 saturation of 75% and pressures of 25/10 were obtained. At the time of this measurement the catheter tip was in the


a. left atria

              b. left ventricle

   
c. right atria

              d. right ventricle


e. pulmonary artery

97I-37. Critical Closing Pressure:

a. occurs only in non-distensible tubes 

b. is unaffected by vessel wall elasticity 

c. is unaffected by sympathetic tone 

d. may be increased by vasoconstriction 

e. may be increased by vasodilation

94I-48. The critical closing pressure:

   
a. Is constant in man

   
b. Is increased by sympathetic inhibition

   
c. Is unaffected by sympathetic inhibition

d. Is unaffected by sympathetic stimulation 

e. Is increased by  sympathetic stimulation.

97I-15. 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

97I-9.  Normalizing blood pressure in hypertensive individuals with heart failure helps heart function in all of the following ways except:


a. reduces afterload

b. reduces left ventricular end-diastolic pressure and thereby the risk for pulmonary edema.

c. reduces the risk of thickening of myocardial wall which might decrease myocardial compliance.

 
d. increases preload

    
e. decreases myocardial 02 consumption

97I-38. In a patient with a systolic pressure = 180, oncotic pressure = 7, filtration pressure 28, diastolic pressure 115, circulatory filling pressure = 7, the mean arterial pressure (mmHg) is about:

a. 187 


b. 150 

c . 137 

d. 100

e. 35    

94I-52. Reynold's number is used to estimate the likelihood of turbulence in a vessel and is not influenced by

a. Blood density 

b. Blood velocity 

c. Vessel diameter 

d. Vessel length 

e. Blood viscosity

97I-36. The tendency for turbulent flow in a vessel is given by:


a. Poiseuille's Law

    
b. Reynolds number

    
c. La Place's transformation

    
d. Starling's law


e. Fick's Law

95I-88. The optimum hydraulic filter or Windkessel vessel system has:


a. high elastic modulus and compliance

    
b. low elastic modulus and high compliance

    
c. high elastic modulus and low compliance


d. low compliance and low resistance 

94I-97. According to the Law of LaPlace the tension that must be developed in the myocardium to contain a given pressure is:

a. Directly related to the radius

b. Inversely related to the radius

c. Directly related to Reynold's number

d. Inversely related to Reynold's number

e. Directly related to wall thickness

94I-25. According to Poiseuille's Law, if all other factors are held constant, increasing the radius of a vessel threefold will increase flow by

a. 3

b. 9

c. 27

d. 81

e. 243

94I-89. The Windkessel effect is most pronounced  in the:

a. Arterioles

b. Capillaries

c. Small veins

d. Large veins

 e. Large arteries

95I-9.  Nitroprusside:

      a. is a direct acting vasodilator of vascular smooth muscle

      b. exerts its action via nitric oxide

                     c. requires that glomerular filtration rate be normal to exert its          

                        hypertensive effect.

      d. a and b are correct

      e. a, b and c are correct

94I-103. Substances involved in endothelial cell-mediated vasodilation include:

   a.   Prostacyclin   b .  Cyclic GNT   c.   Nitric oxide   d.  Atrial natriuretic peptide

   e. All of the above

 95I-33. A hormone "excess" state is suspected in a patient. Radioimmunoassay of his plasma is performed.   The results are compared to those obtained in the absence of plasma in which bound/free = 4.   Which of the following values is compatible to an "excess" state?

a. 4 

b.  8 

c. 40 

d. 0.4

95I- 85. Concerning the parasympathetic nervous system, which of the following answers is

      FALSE?

a. preganglionic neurons are located in several cranial nerve 

nuclei and the intermediate region o the sacral spinal cord (S3  and S4 segments primarily)

b.  activation of cholinergic fibers can result in a number psysiological events including both an increase in gastrointestinal (GI) motility (peristalsis) and GI secretion

c . sympathetic postganglionic neurons that innervate sweat     glands release acetylcholine

      
d . parasympathetic postganglionic actions are mediated by 

acetylcholine acting predominantly on nicotinic receptors

94I-45. Concerning the parasympathetic and sympathetic branches of the autonomic nervous system (ANS), which of the following is INCORRECT:


a.  Consist of only one motoneuron

  
b. Most organs are innervated by both branches of ANS

  
c. The two branches functionally oppose each other

  
d. Inputs to a target organ are not active at the same time

e. Involved in the unconscious control of visceral function

94I-22. A physiological homeostatic control system can have which of the following components:


a. Nervous system release of hormones

   
b.  Integrated endocrine and nervous system responses

   
c.  Hormone induced release of hormones

   
d.  Neuronal activation of neuronal efferent system


e. All of the above

95I-56. Severe anemia might be expected to induce all of the following hemodynamic responses EXCEPT:

      
a   decreased systemic vascular resistance

      
b   low cardiac output

      
c . decreased blood viscosity

      
d.  tachycardia (high heart rate)

      
e .  high output cardiac heart failure

97I-44. Data derived from a laboratory experiment are: hematocrit - 39%, V02 =200 ml/min, AV difference 20 ml/l.

The cardiac output is _____Liter/min.

a. 3

b. 5

c. 7

d. 10

e. 20

97I-41.________ (erythrocytes, granulocytes) are the most numerous cells found in blood.  Their_____ (biconcave,

spherical) shape promotes efficient gas exchange. They are approximately _____ (2, 7, 12) microns in diameter.

a. erythrocytes, biconcave, 2

b. erythrocytes, biconcave, 7

c. erythrocytes, biconcave, 12

d. erythrocytes, spherical, 12

e. granulocytes, biconcave, 12

97I-16. Values for normal blood volume, plasma, hematocrit and cardiac output in a healthy 70kg man are approximately _____ml, ______ml ______  %, and _____ L/min.

a. 5000, 3000, 35, 8.5

b. 5000, 3000, 35, 4.0

c. 3000, 2750, 42, 5.5

d. 5000, 2750, 42, 5.5

e. 8000, 2750, 38, 4.0

   95I-69. The hormone which regulates erythrocyte production is:

      
a. transferrin

     
b . testosterone

     
c . erythropolesis

     
d . erythropoietin

     
e . norepinephnine

97I-33. Hematocrit ratios of____ ,_____  and _____% might be expected in a male heavy smoker, male with anemia, and a male native to high altitude.

a. 49, 35,42 

b.  35,49,42 

c.  49,35, 55 

d.  42, 55 35 

e.  55, 42, 35

94I-90. Hematocrit ratios of ____, _____   and _____ % might be expected in a normal male,   normal female and a high altitude resident.

  
a. 38, 42, 60

  
b. 60, 38, 42


c. 42, 3 8, 60

  
d. 42, 60, 38


e. 38, 60, 42

94I-56. increased hernatocrit:

    
a. Does not effect viscosity


b. Increases viscosity

    
c. Decreases viscosity

    
d. increases the Fahraeus-Lindquist Effect

    
e. Decreases blood oxygen carrying capacity

95I- 35. Von Willebrand factor is responsible for

 
a. platelet adhesion

       
b. thrombin formation

       
c. hemophilia-B

       
d. induction of fibrinolysis

 95I-8.  Vitamin K-dependent factors include:

    a. factoril 


    b. factor V11

    c . factor I X

     d . factor X

     e . all of the above

  95I-52. Heparin is widely used in the prevention and treatment of thrombotic states.

a. true b - false

Use the following diagram in the NEXT 3 OUESTIONS.

95I-28. The net pressure that influences the movement of fluid across the capillary in the above

      diagram is ______  on the arterial end and ______  on the venous end.


a. +16, -10


b. + 10, - 16

      c. + 16, -14

      d. +16, -16

95I-29. If, in the above diagram, the permeability coefficient factor in the Starting equilibrium

equation (Kf) is 0.5 ml/min/mmHg, the volume of fluid that would have to be removed by the lymphatic system to prevent edema would be:

a. 0.5 ml/min

b. 1 ml/min

c. 2 ml/min

d. 4 ml/min

e. 6 ml/min

95I-30. In the above diagram, occlusion of the vein leading back to the heart would result in ______ because of an increase in ______.

a. increased venous return, increased central venous pressure 


b . increased arterial blood pressure, increased venous pressure 

C. edema, increased venous pressure 

d. decreased lymph flow, increased venous return

94I-71. Choose the correct answer:

a.  Arteries are resistance vessels, capillaries are capacitance vessels and the vena cava is the widest diameter vessel.

b. Arterioles are resistance vessels, veins are considered capacitance vessels and the greatest cross-sectional area of the microvascular system resides in the capillaries.

c.  Arterioles are resistance vessels, capillaries are the most narrow vessels of the microvascular system  but the capillaries contain the greatest fraction of blood volume of any of the components of the  microvascular system.

d.  Arterioles are resistance vessels, veins are capacitance vessels and capillaries are the most narrow diameter vessels of the microvascular system.

 e.  Meta-arterioles are resistance vessels, veins are capacitance system and the vena cava is the widest diameter vessel.

95I-24. Regarding the carotid sinus:

       a. increases blood pressure as firing rate increases

       b. increases firing rate as pulse pressure and mean blood pressure increase

       c. arterial pCO2 is an important stimulus to increase firing rate

       d. increases heart rate when stimulated

95I-81. Contraction of the "effective" arterial blood volume is associated with all but one of the following:

a. renal salt retention 

b. congestive heart failure 

c. high plasma renin activity 

d. nephrotic syndrome 

e. all of the above

94I-59. The greatest blood volume is found in the:

   
a.  Heart

   
b.  Large arteries

   
c.  Pulmonary vessels

   
d.  Arterioles and capillaries

f. Veins and venous reservoirs

97I-17. The vessels which contain most of the blood are the

a. veins and venous reservoirs 

b. small veins and venules 

c. capillaries 

d. small arteries 

e. large arteries

94I-28. The approximate blood volume of a 70 kg man is ____   liter(s).

    
a. 1

      b. 5

   
c. 10

   
d. 15

   
e. 25
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951‑99. During inspiration venous flow in an arm vein will:


a.  increase because of decreased intrathoracic pressure

 
b.  increase because of an increased cardiac output


c.  decrease because veins leading into the thoracic cavity are constricted


d.  decrease because of increased pulmonary congestion

971‑59. Venous blood flow in a normal limb is 


a.  increased with muscle contraction in the limb. 


b.  decreased when external compression is applied to the distal limb. 

c.  increased when external compression is applied to the proximal portion of the    


     limb. 


d.  all of the above.

971‑21. Splanchnic blood flow is


a.  usually more than 50% of the cardiac output 


b.  increased during heat stress 


c.  reduced by sympathetic stimulation 


d.  increased  during hemorrhage 


e.  increased during exercise

971‑23. 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

971‑30. Blood flow through the skin is


a.  increased during hemorrhage


b.  increased during the diving response


c.  increased by generalized vasoconstriction


d.  high because of great nutritive needs


e.  high when body temperature exceeds set point temperature

941‑57. Exchange vessels are generally thought to be


a.  Arteries and veins


b.  Capillaries and arterioles


c.  Capillaries and venules


d.  Venules and veins


e.  Meta‑arterioles and veins

941‑43. The greatest resistance to blood flow occurs in


a.  Large arteries


b.  Large veins


c.  Arterioles


d.  Venules


e.  Small arteries

951‑78. A well‑hydrated 70 Kg man suffered a stroke at home and received no food (i.e., no NaCI) or water for 4  days. Upon arrival to the hospital, he was found to have lost exactly 4.0 Kg of body weight during this 4 day period. If his entire weight loss were due entirely
and exclusively to loss of water without solute which of the following BEST describes his
new plasma osmolailty?


a.  increased about 10% compared to baseline 


b.  decreased about 10% compared to baseline 


c.  increased  about 29% compared to baseline 


d.  decreased about 29% compared to baseline

941‑81. It is possible to have intense vasoconstriction at resistance vessels and vasodilation at pre‑capillary sphincters. This can come about

a.  By activation of the sympathetic innervation to the arterioles and to the 
     


     pre‑capillary sphincters.

b.  By activation of the sympathetic innervation to the arterioles and by the   


     response of the pre‑capillary sphincters to activation of the parasympathetic


      innervation.


c.  By activation of the sympathetic innervation to the meta‑arterioles and by the 
     response of the pre‑capillary sphincters to local vasodilatory metabolites.


d.  By activation of the sympathetic innervation to the meta‑arterioles and to the  
     precapillary sphincters.

e.  By activation of the sympathetic innervation to the arterioles and by the       


     response of the pre‑capillary sphincters to local vasodilatory metabolites.

Use the following diagram in the NEXT 3 QUESTIONS.

951‑36. The compound which is most likely being studied in the above diagram is:


a.  inulin 


b.  glucose 


c.  PAH 


d.  any compound that is not freely filtered

951‑37. The best estimate of filtration fraction in the above diagram would be:


a.  10%


b.  20%


c.  40%


d.  80%


e. 100%

951‑38. In the above diagram, glomerulo‑tubular (G‑T) balance is two‑thirds. The TF/P ratio for the compound being discussed at the end of the proximal tubule will be:


a.  0


b.  1


c.  3


d.  4

Use the following graph to answer the following 3 questions.

971‑71. Segment of the renal tubule that absorbs most of the filtered Na+ is


a.  BS to P3


b.  P3 to tip of the loop of Henle


c.  Tip of the loop of Henle to the distal tubule


d.  Distal tubule to the cortical collection tubule


e.  Cortical collection tubule to the end of the inner medullary collection duct.

971‑72. The segment of the tubule that is permeable to water and does not exhibit the active transport of solutes


a.  BS to P3


b.  P3 to tip of the loop of Henle


c.  Tip of the loop of Henle to the distal tubule


d.  Distal tubule to the cortical collection tubule


e.  Cortical collection tubule to the end of the inner medullary collection duct.

971‑73. The segment of the tubule that is 


a.  BS to P3


b.  P3 to tip of the loop of Henle


c.  Tip of the loop of Henle to the distal tubule


d.  Distal tubule to the cortical collection tubule


e.  Cortical collection tubule to the end of the inner medullary collection duct.

971‑96. NaCl added to the extracellular fluid can influence the size of both the extracellular fluid (ECF) and intracellular fluid (ICF) compartments because


a.  NaCl easily enters the ICF from the ECF

b.  NaCl is restricted to the ECF but promotes cellular protein uptake, increasing  


     the size of the ICF


c.  Na+ is restricted to the ECF but Cl‑ readily enters the ICF from the ECF


d.  H20 is restricted to a given compartment but NaCl can evenly distribute 


     between the ICF and ECF


e.  NaCl is restricted to the ECF but promotes H20 movement across the cell 


     membrane according to osmolar gradient.

Use the graph to answer (questions 95 and 96).

941‑95. The Y‑axis of the graph should be labeled: 


a.  Concentration


b.  Volume/ min.


c.  Amount/min.


d.  Transport maximum

941‑96. According to the graph you might assume that ____________ and ___________ are handled in a similar fashion by the renal tubules.


a.  Inulin, PAH


b.  Creatinine, PAH


c.  Urea, creatinine


d.  Glucose, amino acid

951‑105. Which of the following is NOT necessary to allow the kidney to excrete an 
electrolyte‑free water load?


a.  GFR


b.  Filtrate delivery to the diluting segment 


c.  NaCl transport out of the diluting seament 


d.  inhibited antidiuretic hormone activity


e.  aldosterone

951‑108. If a patient has a positive free water clearance, the kidneys are attempting to:


a.  increase plasma volume


b.  maintain plasma volume constant


c.  decrease plasma volume


d.  cause plasma osmolality to decrease

951‑57. If urine osmolality is 280 mOsm, and plasma osmolality is 280 mOsm then free water clearance is:


a.  0


b.  equal to urine volume


c.  equal to urine osmolality ‑ urine volume


d.  equal to GFR + urine volume ‑ urine osmolality

The following table was used in class to illustrate several points regarding renal function. (Use it to answer questions 31‑33.)

941‑31. This table most likely refers to which compound?


a.  Inulin


b.  PAH


c.  Glucose


d.  Creatinine


e.  None of the above

941‑32. Based upon this table it can be determined that the compound in question is:


a.  Freely filtered in the glomerulus.


b.  Reabsorbed in the proximal tubule.


c.  Secreted rapidly and has a Tm of 375 mg/i‑nin.

d.  Excreted mainly by the process of filtration regardless of the plasma   


     concentration.

941‑33. If the plasma concentration of the compound is increased to 50 mg/ml the clearance will:


a.  Equal the GFR.


b.  Decrease slightly but will not reach GFR.


c.  Remain constant because the Tm. for the compound has been.reached.

d.  Decrease, because the filtered load of the compound can not increase beyond 


     the level it reached when the plasma concentration was 25 mglrrA.

971‑100. Which of the following BEST describes how the plasma Na+ concentration can be used to assess a patient's fluid and electrolyte status?


a.  as an indicator of total body water or hydration


b.  as an indicator of total body Na+ content


c.  as an indicator of the size of the extracellular fluid compartment


d.  as an indicator of the size of the intracellular fluid compartment


e.  as an indicator of the amount of Na+ in the extracellular fluid compartment

971‑95. An asymptomatic (i.e., without symptoms) man with mild hyponatremia (low 

plasma Na+ concentration) is determined by you to be volume depleted (i.e., low total body Na+ content) and hypotonic (i.e., low plasma tonicity and osmolality). Which of the following interventions is the MOST appropriate for correcting his hyponatremia?


a.  infusion of isotonic saline


b.  infusion of hypotonic saline


c.  infusion of hypertonic saline with furosemide (loop diuretic)


d.  restriction of electrolyte‑free water


e.  administration of drugs that inhibit the effect of ADH on the collecting tubule

951‑104. As fluid moves along a glomerular capillary, oncotic pressure increases until filtration pressure equilibrium is reached. Between this point and the end of the glomerular capillary:


a.  filtration stops and fluid is reabsorbed back into the glomerular capillary 


b.  no filtration occurs 


c.  filtration occurs at a rate equal to 1/2 the net filtration pressure x Kf 


d.  solutes are actively secreted

941‑83. The extraction ratio for inulin is equal to filtration fraction because:

  
a.  Inulin is freely filtered


b.  Neither water nor inulin is actively reabsorbed in the renal tubules


c.  The percentage of both compounds that is filtered out of the plasma into 


     Bowman's space is the same

   
d.  The Tm for inulin is very low

941‑42. The concentration of inulin in the urine is higher than the concentration of inulin 


in the glomerular filtrate. This occurs because:

    
a.  Inulin is secreted into the renal tubule


b.  Water is reabsorbed from the renal tubule


c.  Water is reabsorbed and inulin is secreted


d.  Glucose in the urine interferes with inulin measurement

941‑84. The kidney handles urea and inulin in a similar fashion in the:


a.  Glomerulus


b.  Proximal tubule


c.  Loop of Henle


d.  Collecting duct

941‑39. The clearance of PAH decreases as the plasma concentration of PAH increases 


above its renal threshold. This is because:


a.  The amount of PAH filtered in the glomerujus has decreased

    
b.  The filtered load of PAH has decreased


c.  Not all of the PAH in the peritubular capillaries can be secreted by the transport 
     mechanism


d.  Increasing a PAH concentration decreases the transport maximum of PAH

971‑81. Creatinine is used clinically to estimate glomerular filtration rate (GFR). This is 
because


a.  creatinine is not filtered in a glomerulus


b.  creatinine is rapidly secreted in the proximal tubule


c.  creatinine is reabsorbed in the thick ascending limb of the loop of Henle

d.  the amount of creatinine excreted is approximately equal to the amount of 


     creatinine filtered

951‑86. Urea recycling refers to:

        a.  reabsorption of urea in the proximal tubule

        b.  secretion of urea in the proximal tubule

        c.  the reabsorption of urea from the collecting duct and the secretion of urea into the 
    thin ascending limb

        d.  the increased excretion of urea that occurs under the influence of ADH

941‑70. Basolateral sodium exit

    
a.  Sodium‑coupled symporter


b.  Sodium‑coupled antiponer


c.  Sodium‑potassium ATPase


d.  Hormone activated water channels


e.  None of the above

971‑78. The kidney uses most of the oxygen it consumes for the


a.  reabsorption of sodium


b.  secretion of PAH


c.  the reabsorption of glucose


d.  the filtration of water into Bowman's space

951‑107. In a normally functioning kidney most of the oxygen consumed is for.

    
a.  glucose reabsorption 


b.  sodium reabsorption 


c.  potassium secretion 


d.  hydrogen excretion 


e.  water reabsorption

941‑67. Amino acid reabsorption

 
a.  Sodium‑coupled symporter 


b.  Sodium‑coupled antiporter 


c.  Sodium‑potassium ATPase 


d.  Hormone activated water channels 


e.  None of the above

There are a number of mechanisms included in the reabsorption and secretion of ions, gases and molecules across epithelial membranes. Using the renal epithelium as an example, select the one best mechanism for question 66:

941‑66. Glucose reabsorption


a.  Sodium‑coupled symporter 


b.  Sodium‑coupled antiporter 


c.  Sodium‑potassium ATPase 


d.  Hormone activated water channels 


e.  None of the above

941‑96. Hypertension occurs in the following states:

        a.  pheochromocytoma, hypercalcemia and hyperkalernia

        b.  hyponatremia, hyperkalernia and hyperaldosteronism

        c.  hyperaldosteronism, hypercalcemia and pheochromocytoma

        d.  hypercalcemia, hypermagnesernia and hypoalbuminemia

951‑16. Glomerular hypertension can induce cortical necrosis.


a.  true


b.  false

941‑51. Calculate net filtration/reabsorption pressure given a capillary plasma hydrostatic 
pressure of 28 mmHg, an interstitial hydrostatic pressure of +2 mmHg, a plasma oncotic pressure of 25 mmHg, and an interstitial oncotic pressure of 9 mmHg.


a.  Net filtration =  10 mmHg


b.  Net reabsorpdon= ‑10 mmHg


c.  Net filtration = 14 mmHg


d.  Net reabsorpdon = ‑14 mmHg


e.  Net filtration = 8 mmHg

951‑27. A man known to have progressive renal insufficiency (a gradually decreasing GFR) comes to you with progressive pedal edema (tissue swelling of the feet and ankles) that "pits" on physical examination. Which of the following statements is the BEST assessment of this patient's presentation?


a.  he definitely has primary myocardial failure


b.  his NaCl excretion is most likely greater than his dietary intake


c.  continued progression of his renal insufficiency (i.e., continued decrease of his 
    GFR)


    cannot be the sole explanation for his presentation

d.  his edema is explained better by myxedema (symptomatic hypothyroidism) 


     rather than by expanded extracellular fluid volume


e.  progression of his renal disease (i.e., continued decrease of his GFR) might 


    explain his presentation but new onset heart failure cannot be excluded as yet

951‑11. A.man known to have heart failure but with previously normal renal function comes to you with progressive pedal edema (tissue swelling of the feet and ankles) that "pits" on physical examination. Which of the following statements is NOT true?


a.  his edema might be due to worsening heart failure


b.  his edema might be due to recent onset of declining renal function (i.e., 


     decreasing GFR)


c.  his edema is unequivocal evidence of primary renal disease


d.  his NaCl excretion is most likely less than his dietary intake


e.  he most likely has an expanded extracellular fluid volume

971‑2.  A patient with progressive renal insufficiency but measurable stable heart function now has progressive NaCl retention (as manifest by progressive pitting edema of the lower extremities) despite taking the same diuretic dose that you prescribed at the previous visit. Which of the following is the best explanation for this dilemma?


a.  The progressive renal insufficiency is progressively compromising his ability to 
     excrete NaCl. 


b.  The diuretic medication is likely outdated and is therefore less potent.


c.  The edema is more likely inflammatory edema rather than interstitial edema. 


d.  The patient has underlying heart disease that the diagnostic tests missed. 


e.  The patient is not taking his diuretics.

951‑62. A patient's renal function might change with the onset of heart failure in all of the 
following ways EXCEPT:


a.  decreased fractional excretion of Na' (FE..,)


b.  increased BUN to creatinine ratio in the plasma


c.  decreased GFR


d.  increased excretion of electrolyte‑free water


e.  increased filtration fraction

All of the following might be expected renal consequences of low output heart failure except:


a.  poor urea excretion leading to high plasma BUN. 


b.  poor NaCl excretion leading to edema formation. 


c.  poor H20 excretion leading to hyponatremia. 


d.  poor renal autoregulation leading to increased renal blood flow.


e.  increased renal Na+ reabsorption.

971‑62. You can convert a mOsm/L concentration difference across a membrane to mmHg force. This conversion will be 1 mOsm/L is equal to


a.  1 mmHg.


b.  1 mmHg times the molecular weight of the compound producing the osmotic 


     force.


c.  15.3 mmHg.


d.  19.3 mmHg.

951‑53.  The TF/P inulin ratio does NOT change:

        a.  as you go from the glomerulus to the end of the proximal tubule

        b.  as you go through the descending limb of the Loop of Henle

        c.  as you go through the ascending limb of the Loop of Henle

        d.  as you go through the distal tubule

        e.  as you go through the collecting duct

951‑103. The TF/P ratio for inulin will _______ in the descending limb and will ________ in the ascending limb of the Loop of Henle.


a.  increase, increase


b.  increase, decrease


c.  decrease, decrease


d.  decrease, increase


e.  increase, not chanae

941‑98. If a compound is freely filtered and is not transported by the renal tubule, its 
clearance will:


a.  Be greater than GFR


b.  Equal GFR


c.  Be less than GFR


d.  Cannot be determined

951‑109.  As blood pressure increases from 80 to 160 mmHg we could normally expect:


a.  GFR, renal blood flow and urine flow to remain constant


b.  GFR and renal blood flow to remain constant but urine volume to increase


c.  GFR to increase while renal blood flow and urine volume remain constant


d.  GFR, renal blood flow and urine flow all to increase

971‑86. If a compound is freely filtered in the glomerulus and is secreted, its clearance will be


a.  equal to GFR


b.  less than GFR


c.  greater than GFR


d.  cannot be determined

971‑80. Glomerulo‑tubular (GT) balance refers to


a.  the volume of water filtered in the glomerulus


b.  the percent or fraction of filtered water reabsorbed from the proximal tubule

c.  the concentration of sodium reabsorbed in the thick ascending limb of the loop 


     of  Henle


d.  the volume of water excreted in the urine

971‑80.  A compound such as glucose that is filtered in the glomerulus and later reabsorbed in the proximal tubule will appear in the urine before the transport maximum (Tm) is reached. This is referred to as


a.  filtration fraction


b.  renal fraction


c.  splay


d.  clearance

941‑34. A fall in renal perfusion pressure results in:


a.  The release of atrial natriuretic peptide


b.  Renin release from the efferent arteriole


c.  Enhanced sodium reabsorption in the proximal tubule and in the collecting duct


d.  Efferent arteriolar vasodilation


e.  None of the above

951‑94. In a normally functioning kidney the force(s) that favor filtration are:


a.  capillary hydrostatic pressure only 


b.  capillary hydrostatic pressure and oncotic pressure in Bowman's space 


c.  capillary oncotic pressure and capillary hydrostatic pressure 


d.  hydrostatic pressure in Bowman's space and capillary oncotic pressure

951‑74. Normally, blood flow to the kidney is equal to:


a.  10% of cardiac output


b.  20% of cardiac output


c.  renal fraction x urine flow rate


d.  GFR x renal fraction

941‑47. The primary driving force for ultrafiltration in a capillary located in the glomerulus 
and a capillary located in a muscle bed is:


a.  Capillary hydrostatic pressure 


b.  Capillary oncotic pressure 


c.  Tissue hydrostatic pressure 


d.  Tissue oncotic pressure

971‑83. In the kidney the Starling equilibrium equation describes the forces that are responsible for the formation of a glomerular filtrate. The force(s) that favor (increases) filtration is/are


a.  plasma hydrostatic pressure


b.  plasma oncotic pressure


c.  hydrostatic pressure in Bowman's space


d.  all of the above

971‑99. Poor kidney function (as determined by a low glomerular filtration rate) can compromise heart function in all of the following ways EXCEPT:


a.  Hyperkalemia, due to reduced K+ excretion combined with maintained K+ 


     intake can  inhibit normal functioning of the cardiac conduction system


b.  Na+ (volume) overload due to reduced Na+ excretion combined with 

     maintained Na+ intake can reduce ventricular preload and thereby reduce 


     cardiac output.


c.  Na+ (volume) overload due to reduced Na+ excretion combined with 


     maintained Na+ intake can increase vetricular wall tension and thereby cardiac 


     work per unit of cardiac output.


d.  Reduced erythropoetin production by the kidney leads to anemia and demands 


     that the  heart provide a higher cardiac output to meet tissue 02 delivery needs.


e.  Na+ (volume) overload due to reduced Na+ excretion combined with 


     maintained Na+ intake might increase systemic blood pressure and thereby 


     cardiac afterload

951-46. If an individual with diabetes mellitus is spilling glucose in the urine you can be certain that:

a. the mechanism for glucose reabsorption is defective

b. the filtered load of glucose exceeds the amount being reabsorbed

c. the amount of glucose being reabsorbed will increase if GFR is increased

d. GFR will be increased because of the increased filtration of glucose in the glomerulus

951-100. The renal lesion pathognomonic of diabetes mellitus is:

a. tubular hyperplasia

b. fusion of the foot processes

c. focal amniocentesis 

d. proliferative glomerulonephritis 

e. nodular glomerulosclerosis

941-2. In a patient who has recently developed diabetes mellitus, glucose may appear in the urine because:

a. The proximal tubule is reabsorbing less glucose than normal

b. Diabetes mellitus is known to lower the Tm for glucose to approximately 1/2 its normal value.

c. The increased urine volume produced by a diabetic patient inhibits glucose reabsorption

d. The amount of glucose filtered in the glomerulus exceeds the ability of the tubule to

    reabsorb this compound.

951-80. Curve ___  best represents the response obtained in a patient with nephrogenic diabetes

insipidus while Curve ___ is representative of one having complete central diabetes insipidus.

a. A, B

b. B, A

c. C, A

d. A, C

951-41. Nephrogenic diabetes insipidus can be treated with:

a. exogenous ADH (anti-diuretic hormone)

b. a1dosterone

c. angiotensin

d. thiazide, diuretics

e. renin

971-82. Nephrogenic diabetes insipidus (inability to respond to circulating ADH) is characterized by

a. a large urinary volume

b. a highly concentrated urine

c. low plasma sodium concentration

d. edema due to water retention by the kidney

951-101. Which of the following BEST describes how the plasma [Na+] can be used to assess a patient's fluid and electrolyte status?

a. as an indicator of total body water relative to the quantity of electrolytes in body fluids (i.e., hydration status) b. as an indicator of the total body Na+

c. as an indicator of the size of the extracellular fluid compartment

d. as an indicator of amount of Na+ in the intracellular fluid compartment

e. as an indicator of the amount of Na+ in the extracellular fluid

951-1. The absolute (effective) refractory period is a time when:

a. a second action potential cannot be generated

b. the threshold potential is effectively infinite

c. many Na+ channels are inactivated

d. many delayed rectifier K+ channels are open

e. all of the above are correct

941-88. Some investigators have proposed that tissue hydrostatic pressure is negative. It is 
proposed that this negative tissue

hydrostatic pressure is caused by:

a. A vacuum effect produced by the lymphatic system

b. Fluid removal by tissue oncotic pressure

c. Trapping of water within the interstitial gel matrix

d. Fluid reabsorption into the venous end of the capillary

941-68. Proton secretion

a. Sodium-coupled symporter

b. Sodium-coupled antiporter

c. Sodium-potassium ATPase

d. Hormone activated water channels

e. None of the above

951-21. All of the following might contribute to hyperkalemia in a patient EXCEPT:

a. low NaCl diet

b. potassium-sparing diuretics

c. diabetes mellitus

d. beta-blocking medications

e. metabolic alkalosis

951-20. Permeability of a membrane to solute reduces the osmotic pressure created by the concentration difference of that solute. The relative permeability of the membrane to solute is expressed by:

a. Donnan equilibrium

b. partition coefficient

c. hydraulic conductivity

d. reflection coefficient

e. the colloid oncotic pressure

951-54. Which of the following would be MOST likely to occur in a severely potassium-depleted patient whose total body water and total body Na+ content was unchanged?

a. plasma osmolality unchanged

b. plasma osmolality increased

c. plasma osmolality decreased

d. plasma [Na+] and plasma [K+] increased

e. plasma osmolality unchanged but plasma [Na+] increased

941-4. Homeostasis generally operates through all the following EXCEPT:

a. Reflexes

b. Autonomic nervous system

c. Positive feedback systems

d. Balancing of inputs and outputs

e. Chemical messengers

951-32. A series of experiments indicate that the transport of glucose into a cell does not require sodium or ATP. From these results one would most likely reason that glucose transport in this cell type is an example of:

a. simple diffusion

b. facilitated diffusion

c. primary active transport

d. secondary active transport

e. endocytosis

951-22. NaCl added to the extracellular fluid can influence the size of both the extracellular (ECF) and intracellular (ICF) fluid compartments because:

a. NaCl easily enters the ICF from the ECF

b. Na+ is restricted to the ECF but Cl- readily enters the ICF

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

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

e. H20 is restricted to a given compartment but NaCl can evenly distribute between the ICF and ECF

951-31. The major determinant of the size of the major body fluid compartments in a given individual is:

a. the solute content of that compartment

b. dietary water intake 

c. dietary NaCl intake 

d. dietary protein intake 

e. percentage of total body fat

941-69. Cell volume regulation

a. Sodium-coupled symporter 

b. Sodium-coupled antiporter 

c. Ca-ATPase 

d. Hormone activated water channels 

e. None of the above

951-15. The transport of a molecule is found to show saturation kinetics and competitive inhibition. Choose the most correct and inclusive description of the mechanism of transport.

a. the molecule is most likely transported by simple diffusion 

b. the molecule is most likely transported by solvent drag 

c. the molecule is most likely transported by secondary active transport 

d. the molecule is most likely transported by protein-mediated transport

e. the molecule is most likely transported by primary active transport

951-84. Which of the following phenomena would be MOST likely to promote K+ movement from the extracellular fluid to the intracellular fluid compartment?

a. acidemia

b. increased plasma osmolality 

c. stimulation of beta-1 adrenergic receptors 

d. blockade of beta-2 adrenergic receptors 

e. insulin administration

971-5. A patient with hyperlipidemia is found to have hyponatremia on routine serum chemistries. He is asymptomatic, has normal dietary intake, takes no drugs, and has had no unusual losses of body fluids. All of the following are likely true concerning this patient EXCEPT:

a. He likely has hypotonic hyponatremia

b. Na+ concentration of plasma water is likely normal

c. His plasma likely has less plasma water per plasma volume compared to a patient without hyperlipidemia 

d. His hyponatremia will readily correct in response to drugs that inhibit the action of antidiuretic hormone on the collecting tubule

e. Osmolality of his brain cells is likely normal

951-92. Which of the following is LEAST likely to contribute to excessive renal K+ excretion?

a. hypoaldosteronism

b. high dietary K+

c. low renal tubule fluid [Cl-]

d. an electrically negative lumen of the distal nephron

e. high dietary Na+

951-70. Which of the following is the BEST explanation for the superior safety of the oral compared to the intravenous route of K+ administration?

a. the oral route promotes better renal K+ excretion

b. oral K+ induces diarrhea which promotes gastrointestinal excretion of most of the administered dose

c. oral K+ better stimulates mechanisms for rapid disposal of K+ from the ECF to the intracellular fluid

d. intravenous K+ stimulates K+ release from the intracellular fluid to the extracellular fluid

e. intravenously administered K+ is unable to enter into the intracellular fluid

971-91. All of the following might contribute to hyperkalemia (high plasma K+ concentration) in a patient EXCEPT:

a. low dietary NaCl

b. metabolic alkalosis

c. diabetes mellitus

d. potassium-sparing diuretics

e. drugs that block beta-adrenergic receptors

971-90. Which of the following is the BEST explanation for the superior safety of the oral compared to the intravenous route of K+ administration?

a. Oral K+ promotes diarrhea, which leads to gastrointestinal K+ excretion.

b. Oral K+ is more palatable for patients

c. Intravenous K+ stimulates K+ release from the intracellular fluid to the extracellular fluid.

d. Oral K+ better stimulates mechanisms for rapid disposal of K+ from the ECF to the intracellular fluid.

e. Intravenously administered K+ is unable to enter into the intracellular fluid.

971-92. In your work-up of a patient with hypokalemia (low plasma K+ concentration) you determine that his problem is caused by a shift of K+ from the extracellular fluid to the intracellular fluid. Which of the following interventions is MOST likely to cause K+ to move from the intracellular to the extracellular fluid, thereby improving his hypokalemia?

a. stimulation of beta-2 adrenergic receptors

b. stimulation of beta-1 adrenergic receptors

c. an acute increase in plasma osmolality

d. alkalemia

e. calcium administration

Use the following diagrams to answer (questions 60-63). The shaded area represents the original condition while the dashed line illustrates the body fluid concentration and volume after the new equilibrium is established. (Some diagrams may be used more than once.)

941-60.  The diagram which best illustrates what would happen to a person who has become dehydrated is:

a. A

b. B

c. C

d. D

941-61. The diagram which best illustrates what would happen to a person who has been injected with hypertonic saline is:

a. A

b. B

c. C

d. D

941-62. The diagram which best illustrates what would happen to a person who has ingested several liters of distilled water is:

a. A

b. B

c. C

d. D

941-63. The diagram which best illustrates what would happen to a person who has ingested a liter of sea water is:

a. A

b. B

c. C

d. D

951-75. A 70 Kg. man was shipwrecked on an island without solute-free water. He ingested 2 liters of sea water with a NaCl concentration of 300 meq/liter and that contained no other solutes. He had ingested or excreted no other salt or water since leaving his ship at which time his body fluid compartments were normal. 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 this stupid maneuver?

a. increase by 3.2 liters 

b. decrease by 3.2 liters 

c. increase by 1.2 liters 

d. decrease by 1.2 liters 

e. not enough information is provided to make a reasonable estimate

[image: image1.png])
- e . -

O}1INNINGD) veNUeIve





[image: image2.png]A

L R .Y




[image: image3.png]



Use the following information to calculate the answer to the next five questions. A review of a patient’s chart reveals the following information.

Urine volume

2ml/min

Urine concentration

600mOsm/l

Urine creatinine

50mg/dl

Urine sodium

1meq/l

Plasma concentration

300mOsm/l  

Plasma glucose

150mg/dl

Plasma sodium

140meq/l

Plasma BUN

10mg/dl

Plasma creatinine

1mg/dl

Renal plasma flow

500ml/min

971-63.  Based on this information you can estimate that the patient's filtration fraction is ____.

a. 0.10 or 10%

b. 0.20 or 20%

c. 0.50 or 50%

d. 1.00 or 100%

971-64.  The filtered load for glucose is

a. 100 mg/min

b. 150 mg/min

c. 200 mg/min

d. 250 mg/min

971-65. The concentration of the patient's renal vein will be approximately _____ mOsm/L

a. 275

b. 298

c. 305

d. 308

e. 312

971-66.  The staff doctor reviewing the chart stated that the patient has a family history of diabetes mellitus. You are asked to determine the plasma glucose at which the patient will start spilling glucose in the urine if his renal threshold for glucose is 200 mg/min. Your answer is  ________.

a. 100 mg/dl

b. 150 mg/dl

c. 200 mg/dl

d. 250 mg/dl

971-67.  If the patient is given a compound that would constrict the efferent arteriole you would expect

a. GFR to increase and renal plasma flow (RPF) to increase.

b. GFR to increase and the filtered load of glucose to increase.

c. GFR to increase and filtration fraction to decrease.

d. GFR to decrease.

Use the following phrases to answer the next 4 questions.

1. The urine concentration will be approximately 300 mOsm/l.

2. The urine concentration will be approximately to 50 mOsm/l.

3. The urine concentration will be approximately 1200 mOsm/l.

4. An increased amount of sodium will be delivered to the distal tubule.

5. The concentration of the tubular fluid at beginning of the distal tubule will be approximately 300 mOsm/l.

6. GFR will increase and the renal plasma flow will decrease.

7. GFR will decrease and the renal plasma flow will increase.

8. Urine flow has increased.

971-74.  A patient is given an osmotic diuretic.

a. 1

b. 4

c. 2

d. 5

971-75.
A drug is given that will cause the efferent arteriole to constrict.

a. 1

b. 2

c. 6

d. 7

971-76.
The patient is given a maximum dose of a loop diuretic.

a. 1

b. 2

c. 3

d. 7

971-77.  A patient drank 8 oz. of tequila in the last hour.

a. 1

b. 2

c. 3

d. 5

951-87.  In the kidney, furosemide produces its diuretic effect by:

a. blocking Na+-K+ ATPase throughout the nephron

b. blocking the cotransport of sodium, potassium and chloride in the thick ascending limb

c. blocking sodium reabsorption in the distal nephron

d. blocking water reabsorption in the collecting duct

951-95.  An osmotic diuretic will increase the volume of water remaining in the proximal tubule. This can cause the concentration of sodium in the proximal tubule to _______ and the secretion of K+ in the distal nephron to ______.

a. decrease, decrease

b. decrease, increase

c. increase, increase

d. increase, decrease

951-71.  Diuretics are used to treat which of the following:

a. polymyalgia rheumatica

b. hyponatremia

c. hypotension

d. migraine headaches

e. lactic acidosis

951-43.  Diuretics can cause either urinary potassium loss or retention.

a. True

b. False

Use the following Darrow-Yannet diagrams to answer the next 3 questions. The box outlined in the solid lines is the initial condition. The dashed line represents the condition that exists after the fluid shift. The concentration (mOsm/1) is depicted on the "Y" axis and the volume is shown on the "X" axis. "E" extracellular "I" = intracellular

971-68.  The graph that shows an increase in the NaCl content is  ______.
a. A

b. B

c. C

d. D

971-69.  The graph that shows dehydration is _____.

a. A

b. B

c. C

d. D

971-70.  The graph that would mostly closely represent the change that would exist after the ingestion of sea water.

a. A

b. B

c. C

d. D

971-97.
A 70 Kg man was shipwrecked on an island with electrolyte-free water.  He ingested 3 liters of sea water with a NaCl concentration of 300 meq/liter and that contained no other solutes. He ingested or excreted no other salt or water since leaving his ship at which time 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 extracellular fluid volume compartment in response to this maneuver?

a. decrease by 4.8 liters

b. increase by 4.8 liters

c. decrease by 1.8 liters

d. increase by 1.8 liters

e. not enough information is provided to make this estimate

971-98.  A 70 Kg man was given 4 liters of electrolyte-free water. Assuming that his beginning plasma osmolality was 300 mOsm/kg water and that he excreted none of the administered water, by how much would you expect the size of his intracellular fluid compartment to change?

a. decrease by 2.7 liters 

b. increase by 2.7 liters

c. decrease by 1.3 liters 

d. increase by 1.3 liters 

e. increase by 4.0 liters

951-91.  A 70 Kg. man was given 4 liters of intravenous fluids containing 75 meq/liter of NaCl

dissolved in water. Assuming that his beginning plasma osmolality was 300 mOsm/Kg and that he excreted none of the administered NaCl or water, by how much would you expect his extracellular fluid volume to increase?

a. 4 liters 

b. 2.7 liters 

c. 1.3 liters 

d. it would not increase 

e. not enough information is provided to provide a reasonable estimate

Use the following diagram in the NEXT 2 QUESTIONS.
951-67. The renal tubular cell shown in the above diagram could best be found in the:

a. proximal tubule

b. thick ascending limb

c. collecting duct (medullary)

d . distal tubule

e. collecting duct (cortical)

951-68.  If the Na+-K+ ATPase in the above cell was inhibited the reabsorption of glucose would:

a. continue down its concentration gradient

b. be actively transported through a mechanism which does not involve sodium

c. be increased because less energy would be required for sodium reabsorption

d. be decreased

Choose the one best answer for each of the following questions.

941-1.  The primary site of action of antidiuretic hormone is:

a. The adrenal cortex

b. The osmoreceptor in the hypothalamus

c. The thirst center

d. The efferent arteriole of the glomerulus

e. The cortical and medullary collecting duct of the nephron

971-85.  The hormone directly responsible for controlling the total amount of sodium in the body is

a. renin

b. angiotensin I

c. ADH

d. aldosterone

941-46.  Aldosterone, released by the zona glomerulosa cells of the adrenal cortex:

a. Results in sodium and potassium reabsorption and proton secretion by the renal collecting duct.

b. Is stimulated by angiotensin II which in turn inhibits the thirst center

c. Acts via cyclic AMP - mediated mechanisms

d. Results in hypokalemic metabolic acidosis

e. None of the above

941-41.  The osmolar stimulus for antidiuretic hormone release occurs with a ______% _____plasma osmolality while the non-osmolar stimulus occurs with a ______% ________in volume.

a. 1-2% decrease, 15% increase

b. 1-2% increase, 15% decrease

c. 15% increase, 0.2% decrease

d. 15% decrease, 1-2% increase

e. None of the above

Match the next three items from the choices given (a choice may be used more than once)

a. renin 

b. angiotensinogen 

c. a1dosterone 

d. arginine vasopressin (antidiuretic hormone)

e. atrial natriuretic peptide

951-17.  Released by the posterior pituitary when plasma osmolality increases by 1-2%.

951-18.
A polypeptide released by atrial stretch which enhances sodium excretion in some edema-​forming states.

951-19.
Hypokalemia directly stimulates its release.

951-5.  Activation of V2 receptors results in  _______ whereas, activation of V1 receptors results in _______.

a. H20 excretion by the collecting duct; vascular smooth muscle constriction

b. H20 reabsorption by the collecting duct; vascular smooth muscle dilatation

c. H20 reabsorption by thin descending limb; vascular smooth muscle dilatation

d. H20 reabsorption by the collecting duct; vascular smooth muscle constriction

e. H20 excretion by the collecting duct, urea reabsorption by the thick ascending limb

971-84.  As plasma passes along the length of the glomerular capillary the concentration of protein will ____

while the concentration of a freely filtered compound will ______.

a. increase, not change

b. decrease, not change

c. not change, decrease

d. not change, increase

e. increase, decrease

971-79. You are able to collect a sample of filtrate that has just been filtered through a capillary membrane. You are ask to determine if the fluid came from a normal glomerular capillary or a normal skeletal muscle capillary. Which of the following will be true if the filtrate was made by the glomerular capillary and not by a

skeletal muscle capillary.

a. It contains protein at a concentration equal to 15% of the plasma protein concentration.

b. It contains the small molecular weight compounds at a concentration equal to the concentration in the plasma.

c. It contains almost no protein.

d. It contains water as a concentration equal to the concentration of water in the plasma.

e. The fluid is more concentrated (mOsm/L) than the plasma.

941-29.
 As fluid moves along the glomerular capillary, the rate of filtration decreases until it finally stops. This decrease in the filtration rate occurs primarily because:

a. Capillary hydrostatic pressure decreases. 

b. Plasma oncotic pressure increases 

c. Hydrostatic pressure in Bowman's space increases 

d. Oncotic pressure in Bowman's space increases

951-98.  In the early proximal tubule the luminal charge is ______. This is because ______ is not being reabsorbed and is increasing in concentration.

a. negative, sodium

b. positive, sodium

c. negative, bicarbonate

d. negative, chloride

971-88.  A new compound is discovered that is known to be effective in the treatment of cancer. It is important that the plasma concentrations be maintained at high levels in the plasma for as long as possible after administration. The compound will not be filtered as rapidly if it

a. is positively charged.

b. is negatively charged.

c. has no charge.

d. has a low molecular weight.

941-75. Water reabsorption in the proximal tubule is said to be isosmotic. This means that:

a. The concentration of the tubular fluid remains approximately the same throughout the length of the proximal tubule 

b. The number of all solute molecules being reabsorbed is equal to the number of all solute molecules being secreted in the proximal tubule 

c. The amount of sodium being reabsorbed is equal to the amount of hydrogen being secreted 

d. The bicarbonate ion is reabsorbed as carbon dioxide and does not change isosmotic concentration

941-55.
 Three different molecules have the same molecular size and configuration. Molecule A is negatively charged, molecule B has no charge, while molecule C has a positive charge. Which of the following best illustrates the ease with which the compounds would cross the glomerular filtration barrier and enter Bowman's space?

a. A enters easier than B which enters easier than C 

b. C enters easier than B which enters easier than A

c. B enters easier than A and A is equal to C

d. C enters easier than A which enters easier than B

951-60.  As fluid moves through the descending limb of the Loop of Henle it normally becomes concentrated. This is primarily because:

a. urea enters the descending limb

b. sodium enters the descending limb

c. the descending limb is a major site of hydrogen excretion

d. water is reabsorbed frorn the descending limb

951-39.  The fluid at the tip of the Loop of Henle is 300 mOsm, the fluid surrounding the tip of the Loop of Henle is 300 mOsm and the urine is 300 mOsm. These results best explain a patient:

a. experiencing a water diuresis

b. experiencing an osmotic diuresis

c. releasing massive amounts of ADH (anti-diuretic hormone)

d. receiving large doses of a "loop" diuretic (e.g., furosemide)

971-89.  A drug is discovered that makes the ascending limb of the Loop of Henle permeability to water. This drug could possibly be used

a. to increase the ability of the kidney to concentrate urine.

b. to increase the reabsorption of water from the descending loop of Henle.

c. to increase the volume of "free water" that could be returned to the circulation.

d. as a diuretic.
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