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1.
The vessels that exert the most pronounced “windkessel” function are the  ________________________.

a) capillaries

b) 
large arteries

c) large veins

d) arterioles

e) venules

2.
Most of the blood is found in the _______________________.

a) capillaries

b) arteries

c) arterioles

d) 
venules

e) aorta

3.
According to Poiseuille’s Law, flow through a tube is directly proportional to the driving pressure and the ____________.

a) vessel radius

b) vessel length

c) fluid viscosity

d) vessel length to the second power

e) 
vessel radius to the fourth power

4. Given: 

cardiac output = 5 1/min; 

mean pulmonary arterial pressure = 13 mmHg; 

left atrial pressure = 2 mmHg.


The calculated resistance of the pulmonary circulation is about _____________ mmHg/ml/sec.

a) .15

b) 
.13

c) .11

d) 1.0

e) 2.0

5.
Mean circulatory filling pressure

a) represents the tendency for blood to move away from the heart.

b) normally is 15 mmHg.

c) is decreased by transfusion.

d) is increased by hemorrhage.

e) 
is increased by sympathetic stimulation.

6.
Reynold’s number describes the tendency for blood flow to become turbulent. The Reynold’s number is directly proportional to __________, _____________, and ________________.

a) pressure difference, radius to the fourth power, 
b) flow velocity, vessel diameter, fluid viscosity

c) pressure difference, radius to the fourth power, vessel length

d) 
flow velocity, vessel diameter, fluid density

e) flow velocity, vessel diameter, vessel length

7.
The arterial pulse pressure wave travels __________________.

a) at the same rate as the blood that produced it

b) slower than the blood that produced it

c) 
more rapidly in peripheral arteries

d) more slowly in peripheral arteries

e) more rapidly in the veins

8.
The site of the major resistance to flow in the circulatory system is/are the ___________________.

a) aorta

b) arteries

c) 
arterioles

d) capillaries

e) veins

9.     The following clinical data were obtained from a patient:  

        .

       Vo2 (oxygen uptake) = 300 ml/min; 


arterial O2 content = 200 ml/l; 


mixed venous O2 content = 160 ml/l; 


body surface area = 1.6 M2 .  


The cardiac index is about ______________ 1/min/M2.

a) 7.6

b) 7.0

c) 6.6

d) 5.6

e) 
4.6

10.
In the healthy heart, cardiac output is decreased by

a) 
decreased preload.

b) decreased afterload.

c) increased cardiac contractility.

d) increased venous return.

e) fever.

11.
During moderate exercise, which of the following changes does not occur in the healthy subject.

a) increased skin blood flow

b) 
increased brain blood flow

c) increased heart rate

d) increased muscle blood flow

e) increased oxygen extraction

12.
The drop in peripheral resistance seen in exercise is

a) initiated and maintained by parasympathetic stimulation.

b) initiated and maintained by sympathetic stimulation.

c) 
initiated by sympathetic stimulation and maintained by metabolic factors.

d) initiated by metabolic factors and maintained by sympathetic stimulation.

e) initiated by metabolic factors and maintained by metabolic factors.

13.  During the normal cardiac cycle, the duration of diastole is ____________ (L - longer than, S - shorter than, E - equal to) systole, but during tachycardia, diastole shortens ________________ (M - more than, L - less than, E - to the same extent) as systole.

a) 
L, M

b) S, E

c) S, M

d) S, L 

e) E, E

14.
An increased peripheral resistance will ____________ systolic pressure, _____________ diastolic pressure and ____________ mean arterial pressure (I - increase, D - decrease, N - not effect).

a) 
I, I, I

b) I, N, I

c) I, D, N

d) D, N, I

e) N, N, N

15.
During heavy exercise, vascular resistance is _____________ in the working muscles,  ______________ in kidneys and ______________ in the heart (I - increased, D - decreased, U - unchanged).

a) I, I, U

b) I, D, U

c) I, D, I

d) I, U, I

e) 
D, I, D

16.
In chronic hypertension, cerebral blood flow may

a) be regulated no longer.

b) 
autoregulate at a higher value.

c) autoregulate at a lower value.

d) be sensitive to plasma PCO2 no longer.

e) be sensitive to plasma Po2 no longer.

17.
The kidneys normally receive about _________% (20, 40) of the cardiac output and have glomerular capillary pressures of ________ (60, 30, 15) mmHg.

a) 
20, 60

b) 0, 60

c) 20, 30

d) 40, 15

e) 20, 15

18.
Skin blood flow is regulated primarily by __________ (L - local mechanisms, C - central mechanisms), and a skin blood flow of 2.0 1/min in a typical adult would occur more probably during condition of  ___________ (1- low, h - high, m - moderate) environmental temperatures.

a) L, l

b) L, h

c) L, m

d) C, l

e) 
C, h

19.
During hemorrhagic shock, blood flow to the heart and brain is _________ (M - markedly altered, R - relatively unchanged) in the arterial pressure range of 100 to 70 mmHg as a consequence of their ___________ (S - sympathetic, P - parasympathetic, A - autoregulatory) control of flow resistance.

a) 
R, S

b) M, P

c) M, A

d) R, A

e) R, P

20.
Cerebral blood flow which makes up about __________% (15, 30) of the cardiac output is most strongly influenced by (A - cerebral activity, B - posture, C - plasma Pco2).

a) 15, A

b) 15, B

c) 
15, C

d) 30, B

e) 30, C

21.
In a healthy subject, performing the Valsalva maneuver (forced expiration against a closed glottis) causes the following change initially (Phase I).

a) decreased blood pressure

b) 
decreased heart rate

c) increased venous return

d) increased cardiac filling

e) none of the above

22.
Which of the following is not part of the normal diving response?

a) apnea (no respiration)

b) decreased skin blood flow

c) 
tachycardia (increased heart rate)

d) decreased muscle blood flow

e) increased arterial pressure

23.
Liver blood flow about ________% (9, 29, 49) of the cardiac output is derived primarily from _________ (P - portal, H - hepatic) flow.

a) 9, P

b) 29, H

c) 49, P

d) 9, H

e) 
29, P

24.
With a heart rate of 70 beats/min, a systolic pressure of 120 mmHg, and a pulse pressure of 45 mmHg, the mean arterial pressure would be about _________ mmHg.

a) 80

b) 85

c) 
90

d) 95

e) 100

25.
The a-wave of the atrial pressure curve is due to 

a) atrial filling.

b) atrial depolarization.

c) ventricular systole.

d) atrial repolarization.

e) 
atrial systole.

26.
Frank Starling law of heart

a) is when the heart maintains a constant output.

b) only applies to the right side of the heart.

c) is the inability of the heart to adapt to changing loads of inflowing blood.

d) only applies to the right side of the heart.

e) 
none of the above.

27.
Venous return is typically __________ times cardiac output, or about _____________ liters/min at rest.

a) 0.5, 1 to 2

b) 1, 1 to 2

c) 4, 1 to 2

d) 0.5, 4 to 6

e) 
1, 4 to 6

28.
The period of time in the cardiac cycle that begins with opening of the AV valves and ends with AV valve closure is termed

a) atrial diastole.

b) diastasis.

c) atrial systole.

d) 
ventricular diastole.

e) ventricular systole.

29.
The QRS complex of the electrocardiogram begins

a) following ventricular systole.

b) slightly prior to atrial systole.

c) during isometric relaxation.

d) 
slightly prior to ventricular systole.

e) during atrial diastole.

30.
The greatest volume of blood flows into the ventricles during 

a) isovolumetric contraction.

b) 
beginning of diastole.

c) beginning of systole.

d) end of diastole.

e) isovolumetric relaxation.

31.  Each of the following is a characteristic of the action potential plateau (phase 2) in the heart EXCEPT
a) 
is generated by a near balance of K+ efflux  and regenerative Na+ influx.

b) is responsible for the absolute refractory period.

c) is longest in Purkinje cells.

d) controls the amount of “trigger” Ca that enters the cytoplasm and releases SR Ca.

e) is shortened whenever heart rate increases.

32. Purkinje cells exhibit a slower diastolic depolarization and firing rate than sinoatrial (S-A) node cells because

a) purkinje, but not S-A node cells, have a hyperpolarization-activated inward current (if).

b) purkinje, but not S-A node cells, have a TTX-sensitive voltage-gated Na+ current (iNa).

c) 
purkinje, but not S-A node cells, have a time-independent, inward rectifying current (iK1).

d) purkinje, but not S-A node cells, have a voltage-gated Ca current (iCa).

e) purkinje, but not S-A node cells, have a delayed rectifier, voltage-gated K current (iK).

33.  Each of the following is a factor in determining the conduction velocities of action potentials 

that are propagated throughout the heart EXCEPT the

a) diameter of the myocyte.

b) number of gap junctions between myocytes.

c) number of cations (Na+ and/or Ca2+) that enter the cytoplasm during phase 0.

d) 
number of cations (K+) that leave the cytoplasm during phase 3.

e) body temperature.

34.  A patient is given an experimental drug that produces negative chronotropic, negative 

inotropic and negative dromotropic effects on the heart.  The drug is a

a) sympathetic agonist.

b) parasympathetic antagonist.

c) 
Ca channel blocker.

d) delayed rectifier K channel blocker.

e) derivative of digitalis.

35.  A patient has an elevated serum [K] of 10 mM.  What are the expected 

consequences?

a) depolarization of the resting potential in atrial and ventricular myocytes

b) slower propagation of action potentials through the atria and ventricles 

c) little effect on the propagation of action potentials through the S-A and A-V nodes

d) little effect on heart rate

e) 
all of the above 
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36. The ECG strip shown above is most likely an example of

a) atrial premature contraction.

b) ventricular premature contraction.

c) 
paroxysmal atrial tachycardia.

d) ventricular tachycardia.

e) ventricular fibrillation.
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37.  The ECG strip shown above is most likely an example of

a) atrial premature contraction.

b) 
ventricular premature contraction.

c) paroxysmal atrial tachycardia.

d) ventricular tachycardia.

e) ventricular fibrillation.

38.  It appears from the QRS waves recorded in the leads shown above that the mean electrical axis of the heart is approximately:

a) 0o
b) 
+90o
c) ±180o
d) +270o or -90o
e) none of the above

39.  An ectopic focus originating in the ventricle would have an inherent rate range of approximately

a) 80 - 100/min.

b) 60 - 80/min.

c) 40 - 60/min.

d) 
20 - 40/min

e) The ventricles do not have an inherent rate range.

40. The S-T segment represents the interval

a) of atrial depolarization only.

b) that includes atrial depolarization and conduction through the AV node.

c) between AV nodal delay and ventricular depolarization.

d) 
between ventricular depolarization and the beginning of repolarization.
e) of ventricular repolarization only. 

41. Blood flow through a tissue could be increased by several methods.  The method that would accomplish the increase and produce the most effective exchange of nutrients would be a/an

a) 
increase the number of perfused capillaries.

b) increase the flow rate through a capillary.

c) increase the diameter of a capillary.

d) decrease the diameter of the capillary lumen.

42. In a skeletal muscle capillary, solute movement across the capillary membrane occurs primarily through

a) 
diffusion.

b) filtration.

c) pinocytosis.

d) solvent drag.

1. Typically, fluid moves out of the “arteriole end” of a skeletal muscle capillary and into the “venule end” of the capillary.  More fluid is filtered out of the capillary than is reabsorbed.  Normally this excess fluid

a) collects in the interstitial space until edema develops.

b) 
is carried back to the circulation by the lymphatics.

c) is forced into the capillary by muscle pumps.

d) is absorbed by the tissue cells.

1. Hemorrhagic shock

a) 
is considered to exist when blood pressure drops to 50 mmHg.

b) develops after blood pressure has been at 50 mmHg for 30 min.

c) develops after blood pressure has been at 50 mmHg for two hours.

d) can be treated easily if the lost blood is replaced.  

45.  A man with heart failure due predominantly to systolic 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 shortness of breath brought on by mild exercise. His physical exam is unremarkable except for a markedly elevated blood pressure.  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

46.  If the basement membrane in the glomerulus is thicker than normal, this most likely indicates that

a) Pc has increased.

b) c has increased.

c) 
Kf  has decreased.

d) Tbs has increased.

47.  In a normally functioning kidney,  _______% of the glucose entering the glomerulus is filtered into Bowman’s space.  This is _____________ the percent of inulin that is filtered into Bowman’s space.

a) 0%; less than

b) 10%;  less than

c) 20%; less than

d) 
20%; the same as

e) 100%; the same as

48. It is known that the charge of a molecule can affect its ability to be filtered in the glomerulus.  The particles that are most easily filtered through the glomerular capillary are

a) neutral.

b) 
positively charged.

c) negatively charged.

d) polar.

49.  The segment of the nephron that is always impermeable to water is the

a) proximal tubule.

b) descending Loop of Henle.

c) 
ascending Loop of Henle.

d) distal tubule.

e) collecting duct.

50.  A person develops a deep venous thrombosis that partially occludes the femoral vein.  This will lead to edema distal to the clot because

a) c  has increased.

b) Pt  has decreased.

c) 
Pc  has increased.

d) Kf  has decreased.

Use the following table to answer the next three questions: MISSINE

51.  The total number of mOsm in the person ___________________ after two liters of water are lost

a) increases. 

b) decreases

c) 
does not change

d) increases, then decreases

52. The intracellular mOsm concentration will be approximately ________ after two liters of water are lost.

a) 
290 mOsm/kg water

b) 300 mOsm/kg water

c) 310 mOsm/kg water

d) 320 mOsm/kg water

53. If you increase the total fluid volume from 42 liters to 44 liters, the extracellular volume will be approximately _________ liters.   The intracellular volume will be approximately _________ liters.

a) 10.4; 33.6

b) 
14.6; 29.4

c) 16.2; 27.8

d) 18.4; 25.6

e) 22.0; 22.0

1. A patient is found to have a GFR of 50 ml/min.  A physician states that this decrease in GFR is due to a decrease in hydrostatic pressure in the glomerular capillary since this is the only force favoring filtration.  The physician is

a) correct.

b) incorrect.

c) 
could be correct, but does not know for certain that this is true.

d) is incorrect, because other forces in the glomerulus also favor filtration.

55. A compound is found that is freely filtered in the glomerulus and actively secreted in the distal tubule.        In a normally hydrated person, the TF/P ratio for this compound at the end of the proximal tubule will most likely be

a) one.

b) two.

c) 
three.

d) four.

e) five.

56.  You are asked to estimate GFR in a normal subject based only on the clearance of PAH.  You could

a) 
not make the estimate since PAH clearance is always equal to effective renal plasma flow.

b) estimate GFR if the PAH concentration is very high.

c) estimate that GFR is approximately 1/2 PAH clearance when the PAH concentration is at Tm.

d) assume that GFR is equal to PAH clearance times 0.25.

57. If glucose, inulin, and creatinine have the same plasma concentration, the filtered load of these compounds could best be described by which of the following:

a) glucose  inulin  creatinine.

b) glucose = inulin  creatinine.

c) creatinine  glucose = inulin.

d) 
creatinine = glucose = inulin.

e) inulin  creatinine  glucose.

1. The plasma concentration of inulin is 0.5 mg/ml and the plasma concentration of PAH is 0.01 mg/ml (at this concentration PAH is far below its Tm).  The best way to increase the clearance of both compounds would be to

a) constrict the efferent arteriole.

b) dilate the efferent arteriole.  

c) constrict the afferent arteriole.

d) 
dilate the afferent arteriole.

59.  A patient has a high plasma concentration of sodium.  We can be sure that

a) the patient is dehydrated.

b) the patient has ingested a large amount of salt.

c) the patient is in renal failure.

d) 
the patient has a high intracellular mOsm/kg H2O concentration.

60. If a person who has drunk six Tequila shots (approximately 9 oz. of 40% ethanol) in the last 45 minutes is given a Loop diuretic, you would expect his urine concentration to

a) increase.

b) 
decrease.

c) remain constant.

d) decrease, then increase.

1. Which of the following would be expected to decrease GFR and decrease renal plasma flow?

a) 
constriction of the afferent arteriole

b) constriction of the efferent arteriole

c) dilatation of the afferent arteriole

d) dilatation of the efferent arteriole

Use the following to answer the next 4 questions.   

The Starling equation is used to calculate the movement of fluid across glomerular capillaries.  This includes both glomerular capillaries and capillaries in a skeletal muscle.  The equation is as follows:

Q=Kf [(Pc - Pt) - (c - t )] 


Where Q = the flow across the capillary membrane.


Kf  = capillary permeability co-efficient


Pc  = hydrostatic pressure in a capillary


Pt = hydrostatic pressure in the interstitial tissue space or in Bowman’s space


c = oncotic pressure in the plasma


t = oncotic pressure in the interstitial fluid or in the glomerular filtrate

62 In a skeletal muscle capillary, the force that always changes as plasma moves from the arteriole end of the capillary to the venule end of the capillary is:

a) Kf 
b) 
Pc
c) Pt
d) c
e) t 
63.  In skeletal muscle, edema is always associated with an increased:

a) Kf 
b) 
Pc
c) Pt
d) 
e) t 
 64.  In the glomerulous, the force that increases as plasma moves along from the afferent end of the capillary to the efferent end of the capillary is:

a) Kf
b)  Pc
c) Pt
d) 
c
e) t 
65.  In both the skeletal muscle capillary and in the glomerular capillary, an increase in the resistance to plasma flow leaving the end of the capillary will cause

a) A. Kf    to increase.

b) 
Pc  to increase.

c) Pt  to decrease.

d) c  to decrease.

e) E.  t    to increase.

66.  The energy needed for the reabsorption of glucose from the proximal tubule is supplied by

a) 
the Na-K-ATPase pump located on the basolateral membrane.

b) the co-transporter for sodium and glucose on the apical membrane.

c) the active glucose transporter on the apical membrane.

d) a co-transporter for sodium and hydrogen on the apical membrane.

Use the following information to answer the next three questions.

You have discovered two new drugs.  Drug A will totally block the re-absorption of sodium from the thick ascending Loop of Henle.  Drug B will block the release of ADH.  Select the drug that is best suited to accomplish the task indicated in each of the following three questions.  

67.  The drug that will cause the intermedullary gradient to approach 300 mOsm/kg H2O is

a) 
Drug A.

b) Drug B

c) Both drugs will accomplish the task equally.

d) Neither drug will accomplish the task.

68.  The drug that will cause urine concentration to decrease to the lowest possible level is

a) Drug A.

b) 
Drug B

c) Both drugs will accomplish the task equally.

d) Neither drug will accomplish the task.

69.  The drug that will directly cause a reduction in glucose reabsorption from the proximal tubule is

a) Drug A.

b) Drug B.

c) Both drugs will accomplish the task equally.

d) 
Neither drug will accomplish the task.

70. A patient has a GFR of 100 ml/min, a renal plasma flow of 500 ml/min and a urine flow of 1 ml/min.  Blood pressure in the renal vein increases from a mean of 100 mmHg to 150 mmHg.  You would most likely expect which of the following to occur six hours after the blood pressure increase.

a) 
GFR = 120 ml/min; RPF = 600 ml/min; urine flow = 2 ml/min

b) GFR = 100 ml/min; RPF = 500 ml/min; urine flow = 1 ml/min

c) GFR = 100 ml/min; RPF = 500 ml/min, urine flow = 3 ml/min

d) GFR = 80 ml/min; RPF = 400 ml/min; urine flow = 0.5 ml/min

1. The concentration of plasma in the renal artery is 285 mOsm/kg H2O and the concentration of plasma in the renal vein is 289 mOsm/kg H2O.  This means that

a) GFR is higher than normal.

b) RPF is lower than normal.

c) Urine concentration is 285 mOsm/kg H2O.

d) 
Urine concentration is  285 mOsm/kg H2O.

72.  The primary stimulus for the release of ADH is

a) low urine volume.

b) decreased renal blood pressure.

c) decreased GFR.

d) 
increased extracellular fluid concentration.

73.  Aldosterone is administered to a patient for two weeks.  At the end of this time, which of the following would most likely occur?


1.  The patient’s sodium intake and sodium excretion will be equal.


2.  The patient’s weight will not have changed.  


3.  The patient’s sodium intake will be less than the sodium excretion.


4.  The patient’s total body water volume will increase.

a) 1, 2, 3

b) 1, 2

c) 2,3

d) 
1, 4

e) 2, 4

Use the following graph and table to answer the next three questions: MISSING

; The amount of glucose appearing in the afferent arteriole is given as 2,500 mg/min.  

; The flow rate of plasma through the afferent arteriole is 500 ml/min.

; Glomerular filtration rate (GFR is 100 ml/min.  

; Urine flow rate is 1 ml/min.  Glomerulotubular balance is 2/3.  

; The transport maximum for glucose is 375 mg/min.)

74.  The clearance of glucose in this example will be

a) 0 ml/min.

b) 5 ml/min.

c) 
25 ml/min.

d) 100 ml/min.

e) 125 ml/min.

75.  The amount of glucose appearing at the end of the proximal tubule will be 

a) 5 ml/min.

b) 100 ml/min.

c) 
125 ml/min.

d) 500 ml/min.

e) 2,500 ml/min.

76.  The volume appearing at the end of the proximal tubule will be

a) 0 ml/min.

b) 
33 ml/min.

c) 100 ml/min.

d) 400 ml/min.

e) 467 ml/min.
77.
Poor kidney function (as determined by a low glomerular filtration rate) can lead to NaCl retention and expanded extracellular fluid volume that can compromise heart function by

a) decreasing contractility.

b) decreasing preload.

c) 
increasing preload to an area on the Frank Starling curve where further preload increases do not. increase cardiac output but instead increase ventricular pressure, size, and oxygen consumption causing anemia.

d) decreasing blood pressure.

78.
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.

79.
A 30-year-old hypertensive man is evaluated in a hemodynamic laboratory where he is found to have increased peripheral vascular resistance with normal cardiac output.  Which of the following antihypertensive drug classes is the BEST physiologic choice for blood pressure reduction in this patient?

a) 
vasodilator

b) loop diuretic

c) sympatholytic

d) beta blocker

e) alpha adrenergic antagonist

80.  A 60 year old man began having chest pain characteristic of angina over the past few weeks for the first time in his life.  All of the following might have contributed to making his underlying, previously asymptomatic (i.e., without symptoms ) coronary artery disease now symptomatic EXCEPT:

a) new onset of anemia.

b) he just began an exercise program that has significantly increased his physical activity.

c) he began taking a drug that stimulates catecholamine release.

d) he has developed severe hypertension.

e) 
he has dramatically reduced his physical activity.

81.
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 extracellular to the intracellular fluid.

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

82.
A patient with underlying coronary artery disease accidentally ingests an excessive quantity of his blood pressure medication and becomes markedly hypotensive (very low blood pressure) 
requiring hospital evaluation.  He complains of mild chest pain and you obtain an electrocardiogram because of your concern for myocardial ischemia or infarction.  Which anatomic area of the heart would generally be most at risk for this problem in this setting? 

a) epicardium

b) 
endocardium

c) pericardium

d) heart valves

e) aortic root

83.
The NaCl and H2O retention of heart failure is helpful to heart function early in the course of 
heart failure because it

a) decreases preload.

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

c) decreases afterload.

d) increases compliance.

e) decreases myocardial wall tension, thereby decreasing myocardial O2 consumption.

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

a) increased contractility.

b) increased myocardial O2 consumption.

c) 
decreased afterload.

d) increased preload.

e) increases size of the ventricular wall.

85.  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.

86.  In your workup 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) calcium administration

d) 
correction of underlying metabolic alkalosis

e) correction of underlying metabolic acidosis

87.  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 ECF volume with 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) restriction of electrolyte-free water

b) infusion of hypotonic saline

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

d) 
infusion of isotonic saline

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

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

a) 
NaCl is restricted to the ECF but promotes H2O movement across the cell membrane according to osmolar gradient.

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) H2O is restricted to a given compartment but NaCl can evenly distribute between the 
ICF and ECF.

e) NaCl easily enters the ICF from the ECF.

89.
A 70-Kg man escaped from a sinking ocean liner with a bottle containing one liter of electrolyte-free H2O which he has with him in his lifeboat on the open sea.  To “stretch” his supply of drinking fluid, he mixes his one liter of electrolyte-free H2O with one liter of sea water that before mixing with the electrolyte-free H2O had a NaCl concentration of 300 meq/liter but no other solutes.  He has 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 ingesting all of his two-liter concoction? (Hint: Think before you begin calculating!)

a) 
increase by 1.3 liters

b) decrease by 1.3 liters

c) increase by 0.7 liters

d) decrease by 0.7 liters

e) not enough information is provided to make this estimate

90.
A 70 Kg adult male nursing home resident with initially normal fluid and electrolyte homeostasis lost 4 liters of electrolyte-free H2O without losing NaCl after inadvertently being left outside in the sun without access to fluids.  Upon arrival to the emergency room, he was given 4 liters of one-half normal saline with a NaCl concentration of 75 meq/liter.  Assuming that that he excreted none of the administered H2O or NaCl, which of the following BEST describes his current fluid and electrolyte status following the stated intervention? (Hint: Think before you begin calculating!)

a) His electrolyte-free H2O status has been returned to normal

b) 
He continues to have an electrolyte-free H2O deficit and the size of his ECF fluid compartment is higher than normal 

c) He continues to have an electrolyte-free H2O deficit and the size of his ECF fluid compartment is lower than normal

d) He continues to have an electrolyte-free H2O deficit and the size of his ICF fluid compartment is higher than normal

e) He has excess electrolyte-free H2O

91.   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

92.
A patient with a history of profuse diarrhea might be expected to demonstrate all of the following EXCEPT:
a) low fractional excretion of Na+
b) high plasma levels of renin

c) high levels of blood urea nitrogen (BUN)

d) tachycardia (abnormally high heart rate)

e) decreased sympathetic nerve activity

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

a) pitting edema

b) low fractional excretion of Na+
c) 
brisk response excretion of an administered Na+ load

d) high plasma levels of renin

e) increased sympathetic nerve activity

94.  A 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.

95.  Troponin 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 thick filaments.

d) binds  myosin.

e) None of the above.

96. In the heart, most of the calcium which activates the contractile 

proteins comes

a) from the extracellular space.

b) through gap junctions.

c) from the transverse tubules.

d) 
from the sarcoplasmic reticulum.

e) from the mitochondria.

97. 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.

98. The force of cardiac muscle contraction can be increased by all of the 

following EXCEPT:

a) increased sympathetic stimulation

b) increased heart rate

c) increased intracellular Na+ 
d) 
increased cholinergic stimulation

e) increased intracellular cAMP

99. Rigor mortis occurs due to depletion of:

a) actin

b) Ca

c) 
ATP

d) tropomyosin

e) crossbridges

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

a) worsening heart failure

b) inflammatory rather than interstitial edema of his lower legs

c) worsening renal failure

d) 
decreased dietary NaCl

e) he is taking drugs that inhibit the ability of the kidney to excrete NaCl
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