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962-28  Which of the following statements is true concerning, magnesium homeostasis?

a.  Approximately 60% is reabsorbed by the proximal renal tubule. Y-'

b.  Only I% of magnesium is located in the intracellular fluid.

c.  Renal magnesi um reabsorption is stimulated by extracellular volume expansion and metabolic acidosis.

d.  Approximately 2500 mg of magnesium is excreted daily by the kidney.

e.  Magnesium reabsorption occurs in the renal thick ascending limb and it is stimulated by

     PTH.

962-29  Which of the following stimulates Ca' reabsorption by the kidney?

a.  extracellular volume expansion

b.  administration of thiazide diuretics

c.  chronic phosphate depletion

d.  primary hyperaldosteronism

e.  surgical removal of the parathyroid glands

972-85  Patients with exaggerated parathyroid (PTH) secretion would be expected to have all of the following EXCEPT

a.  hypocalcemia (low sennn calcium concentration).

b.  increased 1-hydroxylation of 25-hydroxy vitamin D.

c.  increased calcium reabsorption by the renal distal tubule.

d.  stimulated bone calcium reabsorption.

e.  increased intestinal calcium absorption.

972-84  Changes in serum pH have  calcium-mediated effects on cell physiology. Which of the following best explains this clinically important Phenomenon?

a.  serum PH acutely affects serum total albumin concentration which in tum affects, serum total calcium concentration. 

b.  serum pH influences calcium filtration into the kidney.

c.  serum PH influences ionized calcium concentration.

d.  serum PH affects intestinal vitamin D absorption.

e.  serum pH affects'dietary calcium intake.

972-100  Which of the following is NOT used to access urinary acidification?

a.  Tm for bicarbonate

b.  Fractional excretion of bicarbonate

c.  Minimal urinary pH

d.  Urine PC02

e.  Urinary aldosterone excretion

962-31  Which of the following does NOT play a role in proximal acidification?

a.  Effective arterial blood volume

b.  Pco2

c.  Potassium

d.  Carbonic anhydrase

e.  Aldosterone

962-67  Which of the following regulate distal urinary acid secretion?

a.  Aldosterone

b.  Distal salt delivery

c .  Body potassium stores

d.  Ammonia production

e.  All the above

972-100  Which of the following is not involved in distal. urinary acidification?

a.  Sodium potassium ATPase

b.  H-K-ATPase

c.  H-ATPase

d.  The INa, IK, 2CI cotransporter

e.  Aldosterone

972-94  Which of the following is not characteristic of vasoconstrictor mediated hypertension?

a.  Diastolic hypertension

b.  Systolic hypertension

c.  Normal or high blood aldosterone

d.  Hyporeninernia 

e.  Normal cardiac output

972-95. Which of the following is not a secondary cause of hypertension?

a.  Hypercalcernia

b.  Primary renal disease

c.  Hyperthyroidism

 d.  Starvation

e.  Tumors of the adrenal medulla

972-96. Which one of the following does not contribute to edema formation?

a.  Salt reabsorption in the proximal tubule

b.  Salt reabsorption in the ascending limb of Henle's Loop

c.  Salt reabsorption in the terminal nephron

d.  Increased renal blood flow

e.  Decreased glomerular filtration rate

972-97  Which of the following is not typically seen in edematous patients

a.  Hypokalemia

b.  Metabolic Alkalosis

c.  Hymmatremia

d.  Extended neck veins

e.  Pulmonary congestion

952-1  Metabolic acidosis is a common side effect ot thiazide therapy

 a. true

 b. false

972-78  Peritoneal dialysis removes water from a patient. This is accomplished primarily by the using

a.  positive hydrostatic pressure.

b.  osmotic pressure.

c.  negative hydrostatic pressure.

d.  filtration pressure.

972-77.  A hemodialysis cartridge (dialyzer) is often referred to as an artificial kidney. It might be more appropriate to call the device an artificial glomerulus. This is because

a.  the dialyzer only has the ability to filter compounds and can not actively transport compounds. 

b.  the dialyzer filters water at a rate equal to all the glomeruli in both human kidneys.

c.  the dialyzer only has the ability to actively reabsorb filtered compounds. 

d.  the dialyzer is smaller than a human kidney.

972-76  Blood flow rate and dialysate flow rate are approximately equal and are in opposite directions in a hemodialyzer. As a small molecular weight compound passesthrough the dialyzer, its concentration can be reduced. The greatest possible reduction in concentration can be to ____________of its concentration in the Plasma entering the dialyzer.

a.  90%

b.  80%

c.  70%

d.  60%

e.  less than 50%

952-11. The kidney can do which of the following:

a.  lower the urinary pH below that of plasma 

b.  excrete small amounts of ammonium 

c.  excrete larae amounts of phosphate 

d.  excrete a bicarbonate-free urine 

e.  all of the above

952-8. With respect to the overperfusion hypothesis:

a. diabetes niellitus is not an exampleof this hypothesis 

b.  dietary protein intake is not a consideration 

c.  it may explain the decline in renal function seen in aging 

d.  it plays no role in the pathogenesis of renal disease

e.  all of the above

972-99.Aldosterone

a.  Increases urinary potassium excretion.

b.  Decreases urinary acid excretion.

c.  Causes natriuresis.

d.  Lowers blood pressure.

e.  When present in excess lowers the plasma bicarbonate.

972-93  Whihc of the following interventions is BEST for a patient referred to you with

  symptomatic uremia?

a.  begin renal transplant workup immediately.

b.  institute conservative management pending institution of future renal replacement therapy.

c.  immediate dialysis.

d.  immediate referral to a dietitian for a low protein diet.

e.    immediately obtain serum chemistries and, if unchanged compared to pervious values, reassure patient.

972- 87  Dialysis is LEAST likely to improve which of the following abnormalities of renal failure?

a.  Na retention

b.  K+ retention

c.  anemia

d.  metabolic acidosis

e.  H20 retention

972-92.  A patient with severe renal insufficiency must be managed by you until he can undergo renal replacement therapy.  All of the following should be considered as a part of conservative management of his renal failure EXCEPT:

a.  diuretic therapy.

b.  alkali therapy.

c.  erythropoeitin therapy.

d.  vitamin D therapy.

e.  high potassium diet.

972-89  A patient known to have gradually worsening renal function (i.e., progressively decreasing GFR) comes to you with increasing pitting-edema of his lower legs (i.e., swelling due to progressive Ne retention). All of the following interventions might help improve this patient's edema EXCEPT:

a.   strategies that increase GFR.

b.  decreased dietary Ne intake.

c.  administration of drugs that increase urine Ne excretion.

d.  discontinuation of drugs that reduce urine Ne excretion.

e.  strategies to increase proximal tubule Ne reabsorption.

952-5 The single nephron glomerular filtration rate is typically increased during chronic renal failure 

a. true

b. false

952-27.  Peristaltic activity in the ureter is induced by:

a.  synipathetic nerve activity 

b. vaso-vagal reflexes 

c. reno-ureteral reflexes 

d. distension by urine       

e.  gravity

952-10  The function(s) of the trigone is/are:

a. to prevent rentix of unine into the kidney 

b. maintanence of urinary continence 

c. to help open the bladder neck during voiding 

d. all of the above 

e. A &C

972-90  A patient is referred to you who has developed problems with micturation after taking a newly prescribed drug. Drug-induced disturbances in which of the following is the MOST likely explanation for this patient's problem?

a.  parasympathetic nervous system.

b.  sympathetic nervous system.

c.  central nervous system.

d.  renin-angiotensin-aldosterone system.

e.  vitamin D metabolism.

972-86  The event that initiates voiding of urine is:

a.  relaxation of pelvic floor muscles.

b.  relaxation of the striated portion of the distal urethral sphincter.

c.  reflex detrusor contraction.

d.  relaxation of the detrusor.

e.  bladder pressure.

952-14  The voiding reflex is initiatedby:

a. contraction of the pelvic floor

b. relaxation of the bladder neck

c. contraction of the detrusor

d. relaxation of the distal urethral sphincter

952-65. The innervation of the bladder neck in the male is primarily:

a.  alpha adrenergic.

b. beta adreneraic

c. cholineraic

d. adrenergic

962-1.  Which of the following is TRUE?

A.  An acid is a proton acceptor.

B.  In human biology we are mainly concerned with strong acids.

C.  A buffer is a substance which by its presence maximizes the chances in pH subsequent to addition of either acid or base.

D.  The single most important extracellular buffer is the CO2/HC03 buffer system.

E.  The single most important extracellular buffer is phosphate.

971-98.  Which of the following is correct? 


A.  A base is a proton donor.

B.  Strong acids are not found in human biological systems.

C.  A buffer is a substance which minimizes the change in pH subsequent to the addition of an acid or a base.

D.  The single most important extracellular buffer is hemoglobin.

E.  Most human acid-base disorders are not associated with other illnesses, but rather are primary de novo conditions.

962-90.
In what form is most of the CO2 carried in the vascular system?

A. dissolved in plasma

B.    transported as HCO3- 

C.  carbamino compounds 

D.  bound to Cl-
952-44.
Acidemia or alkalemia refers solely to a change in blood pH.

A. true 

B. false

972-88. Patients with very low GFR develop metabolic acidosis primarily because:

A. the remaining functioning nephrons individually have decreased ability to excrete acid.

B. acid production by the body increases dramatically above normal.

C.    ventilation by the lungs decreases, causing C02 retention.

D.    loss of functioning nephrons leads to loss of NH3/NH4 production and reduced excretion of buffered acid.

E.     renal failure causes patients to increase their intake of acid-producing foods like protein.

972-88.  Metabolic acidosis is associated with all of the following except:

A.  Primary polydipsia

B.  Starvation 

C.  Renal tubular dysfunction 

D.  Uncontrolled diabetes mellitus

E.  NH4C1 ingestion

952-57.  Metabolic alkalosis may be caused by all save one of the following:

a.  vomiting 

b. alveolar hypoventilation

c. steroid excess

d. diuretic treatrnent

e. bicarbonate infusion

962-32.  Which of the following does NOT cause metabolic acidosis?

A.  Vomiting

B.  Diarrhea

C.  Uncontrolled diabetes mellitus

D.  The Fanconi Syndrome

E.  Abnormal carbohydrate metabolism

952-49.  All but one of the following are associated with hyperchloremic (non-anion gap) metabolic acidosis.

a.  distal renal tubular acidosis

b. aldosterone resistance

c. diarrhea

d. ammonium chloride ingestion

e. salicylate intoxication

972-91.  Which of the following is associated with an increase in the anion gap?

A.  Diabetic ketoacidosis

B.  Diarrhea

C.  Ingestion of ammonium chloride

D.  Aspirin overdose

E.  Renal tubular acidosis

952-20.  Metabolic acidosis, hyperkalemia and decreased renal collecting duct H-ATPase

A. adrenal (zona fasiculata) excess state

B. adrenal (medulla) excess state

C. adrenal (zona glomerulosa) excess state 

D. A & B are correct 

E. none of the above

952-30.  Metabolic acidosis is associated with all of the following EXCEPT:

a. central diabetes insipidus 

b. starvation 

c. renal tubular dysfunction 

d. uncontrolled diabetes mellitus 

e. diarrhea

962-71.  The metabolic and transport functions of the respiratory system includes all of the following EXCEPT:

A.  inactivation of serotonin.

B.  secretion of chloride. 

C.  synthesis of surfactant.

D.  formation of progesterone.

E.  conversion of arachadonic acid to prostaglandins.

972-57.
Characterize the exercising subject with the following blood gas values

(pH = 7.32, [HC03-] = 15 meq/l and PaC02 = 30 mmHg).

A.  uncompensated metabolic alkalosis

B.  uncompensated respiratory acidosis


C.  compensated respiratory acidosis

D.  uncompensated metabolic acidosis

E.   none of the above

(Use this information to answer the next 4 questions.) In exercising beyond the anaerobic threshold, a subject has an arterial blood PC02 of 35 and pH less than 7.4.

972-48.  There is a negative base excess.

A.  True

B.  False


972-49.  The subject can be characterized as having a compensated metabolic acidosis.

A.  True

B.  False

972-50.  Alveolar P02 will increase as arterial PC02 decreases.

A.  True

B.  False

972-51.  Arterial P02 levels may be normal or lower than normal.

A.  True

B.  False

972-60.  A patient's blood gas analysis reveals a high pH, a low PC02, and a positive BE. This patient has

A.  compensated respiratory acidosis.

B.  combined respiratory and metabolic acidosis. 

C.  combined respiratory and metabolic alkalosis. 

D.  compensated metabolic alkalosis. 

E.  compensated metabolic acidosis

972-61.  
Another patient's blood gas analysis reveals a high pH, a high PC02, and a positive BE. This patient has

A.  compensated respiratory acidosis. 

B.  combined respiratory and metabolic acidosis. 

C.  combined respiratory and metabolic alkalosis

D.  compensated metabolic alkalosis.

E.  compensated metabolic acidosis.

972-13.  A patient's arterial blood gas analysis reveals a low pH, a high PC02, and a positive BE. This patient has:


A.  uncompensated respiratory acidosis. 

B.  uncompensated respiratory alkalosis. 

C.  uncompensated metabolic acidosis. 

D.  compensated respiratory acidosis.

E.  uncompensated metabolic alkalosis.

972-17.  A patient's arterial blood gas analysis reveals a low pH, a high PC02, and a negative BE. This patient has

A.  uncompensated respiratory acidosis.

B.  uncompensated respiratory alkalosis.

C.  combined respiratory and metabolic acidosis.

D.  compensated respiratory acidosis.

E.  normal blood gas values.

952-31.  A patient has the following arterial blood gas values:


pH = 7.14

Pco2 = 80 mmHg

BE = -5 mM/L

Without having any history, the single BEST estimate of this patients' acid-base disorder is:

A.  chronic (compensated) respiratory acidosis

B.  acute (uncompensated) respiratory acidosis 

C.  metabolic acidosis 

D.  metabolic alkalosis 

E.  combined metabolic and respiratory acidosis

Questions 962-(78-82): Below is a list of arterial blood gases and a list of individuals from whom they were obtained. Match the blood gas values with the individual.

	
	pH
	pCO2

(mmHg)
	[HCO3-]

(mM/L)
	BE (base excess)

(mM/L)

	
	
	
	
	

	A.
	7.49
	65
	50
	20

	B.
	7.25
	70
	30
	0

	C.
	7.25
	55
	24
	-4

	D.
	7.48
	30
	22.5
	0

	E.
	7.30
	30
	14.5
	-11


962-78.  a normal person who has been hyperventilating for five minutes.

962-79.  a patient in respiratory failure due to an overdose of a depressant drug.

962-80. a normal person after two minutes of breathholding.

962-81. a patient with severe diarrhea.

962-82.  a patient who has been vomiting for several hours.

Four patients are seen in the emergency room. Because of time constraints, you obtain only the

following short history with an arterial blood gas:

a. pH 7.33; arterial CO2 28 mmHg; arterial 02 not done; HCO3 (mEq/L) 15

acute onset of diarrhea with fever and c-hills x 3 days

b - pH 7.62; arterial CO2 20 mmHg; arterial 02 180 mmHg; HCO3 (mEq/L) 20

chest pain with fever and chills x 1day

c. pH 7.49, arterial CO2 48 mmHg; arterial 0 not done; HCO3 (mEq/L) 35


congestive heart failure and hypertension x 5 years

d. pH 7.34; arterial CO2 60 mmHg; arterial 02 55 mmHg; HCO3 (mEq/L) 31

worsening congestive heart failure and pulmonary hypertension in an 80 pack/year smoker

For the next four questions match the acid-base disorder below with the patient scenario and lab values above.

952-50.  Metabolic alkalosis

952-51.  Acute respiratory alkalosis

952-52.  Metabolic acidosis

952-53.  Chronic respiratory acidosis

Use the following chart for 972-(23-27):

	
	pH
	Pco2
	[HCO3-]
	BE

	A.
	7.25
	70
	29.5
	0

	B.
	7.60
	30
	29.0
	8

	C.
	7.23
	55
	22.0
	-6 

	D.
	7.50
	50
	39.0
	14

	E.
	7.33
	80
	40.5
	11


972-23.  Which one of the above is combined metabolic and respiratory acidosis?

C.

972-24.  Which one of the above is uncompensated respiratory acidosis?

A.

972-25.  Which one of the above is compensated respiratory acidosis?

E.

972-26. Which one of the above is combined metabolic and respiratory alkalosis?

B.

972-27.  Which one of the above is compensated metabolic alkalosis?

D.

962-46.  A patient in the hospital has the following blood gas values.

pH = 7.30

PC02= 70 mmHg

[HCO3-] = 34.5 mM/L

BE = 5 mM/L

This patient has:

A.  uncompensated respiratory acidosis.

B.  uncompensated metabolic acidosis.

C.  partially compensated respiratory acidosis.

D.  combined respiratory and metabolic acidosis.

E.  uncompensated metabolic alkalosis.

962-6.  The acid-base status of this patient can be characterized as:

A.   Metabolic acidosis

B.  Compensated respiratory alkalosis

C.  Metabolic alkalosis

D.  Uncompensated respiratory alkalosis

962-37.  A 22 year-old Caucasian primigravida (1st pregnancy) required emergency C-section at 7 1/2 months gestation. She delivered a male child who soon developed respiratory distress requiring incubation. The most likely cause of the infant's breathing difficulty is a defect in the:

A.  type I epithelia] cell.

B.  alveolar macrophage.

C.  type II alveolar epithelial cell.

D.  capillary endothelial cell.

E.  type III alveolar epithelial cell.

972-33.  A group of subjects undergoes testing to determine the physiological dead space.  All have an arterial PC02 (PaC02) of 40 mmHg. Mixed expired PC02 (PEC02) values are also measured. Which subject has the largest physiological dead space?

A.  PEC02 = 36 mmHg

B.  PEC02 = 32 mmHg

C.  PEC02 = 28 mmHg

D.  PEC02 = 24 mmHg

972-32.  Budget cuts have hampered a project to determine normal lung volume subdivisions. The project leader defers the purchase of equipment for measuring the anatomic dead space (VD). This makes sense because

A.  this volume can be reliably predicted using the participant's body size.

B.  the anatomic dead space equals twice the arterial PC02
C.  the anatomic dead space can be predicted from the intrapleural pressure (PIP).

D.  the equal pressure point accurately identifies the anatomic dead space.

952-36.  A long distant runner decides to reduce his VD by inhalation of central airway constrictors.  He assumes this will reduce his ventilation during exercise.  If his VD falls by 50ml and his VA is unchanged, then his VT will:

a . increase by 50 mls

b. decrease by 50 mls

c. stay unchanged

d. cannot be determined with this information

952-37.  This strategy has a potential for disaster because:

a.  lung compliance will fall

b.  lung compliance will increase 

c. airway resistance will fall 

d . airway resistance will increase

952-38.  If the work of a breathing increases under these conditions, what factor is likely to contribute the most to the change in work of breathing?

a. Inertia

b . airway resistance 

c. tissue resistance 

d. elastic recoil of the chest wall

952-39.  After reviewing this plan and the initial test results, the medical student suggests that he should:

a. breathe fast during inspiration

b. breathe fast during expiration

 c. breathe slowly ata higher lung volume

d. breathe slowly at a lower lung volume

Use this information to answer the next 4 questions. A patient has a tidal volume of 300 ml and an anatomic dead space of 150 ml. The breathing frequency is 20 breaths/min.

972-72.  What is the minute ventilation in this patient?

a.
1500 ml/min

b.
2000 ml/min



c.
3000 ml/ min


d.
4500 ml/min

e.
6000 ml/min

972-73.  What is the alveolar ventilation is this patient?

a.
1500 ml/min

b.
2000 ml./min

c.
3000 ml/ min

d.
4500 m/min

e.
6000 ml/min

972-74.  What is the dead space ventilation is this patient?

a.
1500 ml/min

b.
2000 ml/min

c.
3000 ml/ min

d.
4500 ml/min

e.
6000 ml/min

972-75.  Assuming a normal C02 production rate, you would expect the PAC02 in this patient to be?

A.  normal

B.  lower than normal

C.  greater than normal

952-101.  If the tidal volume is 600 mls and the pressure change on the ventilator is 15 cms of water, the compliance is approximately (correct units omitted):

a.  0.04

b.  0.02

c.  0.08

d.  0.01

952-79.  Which is NOT true?

a. dyspnea is the sensation of inadequate ventilation

b. an increased work of breathing can cause dyspnea

c. CNS depressants (e.g., pain medications) typically causes dyspnea

d. pulmonary mechanoreceptor stimulation can cause dyspnea

Use this information to answer the next 7 questions. A patient complains of difficulty breathing. Spirometry shows a forced vital capacity (FVC) of 4 liters and a forced expiratory volume expired in 1second (FEV1) of 2 liters. Blood gases are: Pa02= 80 mmHg; PC02 = 30 mmHg; and pH = 7.44.  The Base excess is 0; hemoglobin concentration is 18 g/dl. Assume an R value of 0.8. The atmospheric pressure is 700 mmHg.

972-39.  The P02 of inspired air is:

A.  150 mmHg 

B.  160 mmHg 

C.  147 mmHg, 

D.  137 mmHg 

E.  none of the above

972-40.  The alveolar P02 is:

A.  approximately 100 mmHg 

B.  approximately 90 mmHg 

C.  approximately 110 mmHg 

D.  approximately 105 mmHg 

E.  none of the above

972-41.  The A-a oxygen gradient is:

A.  10 mmHg

B.  15 mmHg

C.  20 mmHg

D.  25 mmHg

E.  none of the above

972-42.  The acid-base status of the patient is:

A.  compensated metabolic acidosis

B.  mixed respiratory and metabolic alkalosis

C.  uncompensated respiratory alkalosis

D.  compensated metabolic alkalosis

E.  none of the above


972-43.  The FEV1/FVC ratio

A.  is determined by the strength of the expiratory muscles.

B.  is inversely related to the driving pressure between the alveoli and the equal pressure points in the lung.

C.  is abnormally high in this case.

D.  is related to the total lung capacity.

E.  none of the above

972-44.  The FEV1/FVC ratio

A.  may be high in this case because of a high airway resistance

B.  may be high in this case because of a low lung compliance

C.  may be low in this case because of a high airway resistance

D.  is normally less than 0.5

E.  none of the above

972-45.  The Hb concentration indicates

A.  that when fully saturated the blood can carry 18 ml 02/dl.

B.  that at a P02 of 23 (the P50) the blood hemoglobin would carry approximately 13 ml 02/dl.

C.  the patient is anemic (has a low Hb concentration).

952-32.  Based on physiologiic arguments, which lung volume or capacity is more reliably measured

(i.e., more reproducible) in the untrained test subject?

A.  total lung capacity

B.  residual volume

C.  functional residual capacity

D.  expiratory reserved volume

962-87.  At a lung volume of 50% vital capacity during a maximum forced expiratory maneuver from total lung capacity:

a.  the airflow is greater than at near total lung capacity.

b.  the airflow is less than at near total lung capacity.

c.  airflow can be further increased by increasing the force of contraction of the expiratory muscles.

d.  the airflow can be increased by increasing airway resistance.

e.  the airflow rate in a patient with emphysema would be higher than that in an individual with normal lungs.

972-16.  All of the following can be measured directly with a spirometer EXCEPT:

a.  total lung capacity (TLC).

b.  inspiratory reserve volume (IRV).


c.  expiratory reserve volume (ERV).


d.  tidal volume (TV).

e.  inspiratory capacity (IC).

972-29.  Spirometers provide accurate measurements of lung volume. Subject #1 has a reduced vital

capacity (VC). What can we conclude about his residual volume (RV)?

a.  Residual volume is increased.

b.  Residual volume is decreased.

c.  Residual volume is in the normal range.

d.  No definite conclusion can be reached.

962-36.  A 15 year old female with a known history of asthma experiences the sudden onset of shortness of breath and wheezing. She presents to a hospital emergency room where the following arterial blood gases are obtained.

Po2 = 75 mmHg

Pco2 = 28 mmHg

PH = 7.49

BE = 0 mM/L

Assuming a barometric pressure of 690 mmHg and a respiratory quotient of 1.0, her alveolar-arterial oxygen quotient is:

a.  117

b.  42

c.  107

d.  32

952-102.  What factor contributes the most to the increased work of breathing associated with asthma?


a. airway resistance


b. lung resistance


c. inertia


d. parenchyma elastic recoil

982-94 Asthmatic attacks may be precipitated in susceptible persons by a wide variety of stimuli. All the following have been demonstrated to produce airway obstruction in certain asthmatic subjects EXCEPT:


a. Viral respiratory infections 


b. Cold air 



c. Sodium salicylate 


d . Exercise 


e . Airborne allergens

182-94 Bronchodilators should reduce airway resistance. In some patients these drugs also increase the FVC. This might be explained by:

    
a. Less airway closure at low lung volumes


b. Stiffening of the chest wall


c. An increase in intrapleural pressure


d. Decreased respiratory muscle strength

942-47. A runner with asthma seeks advice about running during asthma flare‑ups. Which strategy might provide some compensation for the airway narrowing?

    
a. Breathe at higher lung volume (increase FRC)


b. Breathe at a lower lung volume (decrease FRC)


c. Breathe at same volume (normal FRC) but increase expiratory muscular effort


d. Breathe through the nose to condition air better

952-69. Which factor does not influence the work of breathing in a patient with pure emphysema?


a. narrow airways


b. 111‑h FRC


c. inspiratory muscle (diaphragm) at a mechanical disadvantage


d. mild elevation Pco2

942-55. In asthma and COPD (such as emphysema) we usually consider a reduced FEV1 (reduced flow) as an indicator of narrow airways. However, reduced flow could also reflect:


a. Shortened airways


b. Reduced elastic recoil 


c. Bronchial smooth muscle relaxation 


d. Expected result with a bronchodilator

972-30 Patients with emphysema have reduced maximal expiratory flow rates. This can be explained by


a. increased airway resistance and increased driving (recoil) pressure.


b. increased airway resistance and decreased driving (recoil) pressure. 


c. decreased airway resistance and increased driving (recoil) pressure.


d.  decreased airway resistance and decreased driving (recoil) pressure.

(next 2 questions)

 972-70. A patient with emphysema has a large number of low ventilation/perfusion ratio alveoli. The PA02 in these  alveoli would be

    
a. high


b. low

 
C. normal

972-7 1.The Pa02 in the above patient would be

 
a.  high

     
b.  low

 
c.normal

962-58 Patients with chronic lung disease frequently have an increase in PaCO2, when placed on oxygen with raises their PA02. Recent studies demonstrate that there is no change in minute ventilation. What is the best explanation for this change in PaC02?

 
a.  a decrease in C02 production

 
b . an increase in VD/VT

 
c . an increase in alveolar ventilation

 
d . a reduction in blood flow

972-35 Concerning what happens to the FRC in a patient with a diffuse lung disease which causes "stiff” lungs.


a. The FRC cannot change because the lung is linked to the chest wall.

b. The FRC stays the same because the chest wall adapts and offsets any change in the mechanical properties of the lung.

     
c. The FRC increases.

     
d. The FRC decreases.

952-21 Captain Dufus of the North Atlantic Star Fleet lands on a land mass in an uncharted solar system. His crew loses work capacity as the day progresses but recovers nicely at night. A medical physiologist considers the possibility of a toxic gas interfering with erythrocyte function. If this gas binds to hemoglobin at the oxygen binding site then:


a   Po2 falls, O2 content falls


b   Po2 is constant, O2 content falls


c   Po2, falls, O2 content is constant


d   Po2 is constant, O2 content is constant

952-22 Whichis NOT true about FRC?


a. It is larger than normal in emphysema (high lung compliance)


b. it is larger  than normal in fibrotic lung disease (low lung compliance)


c. It is the volume at which the forces acting to collapse the lung are balanced by forces


   Tending to expand the chestwall 


d it is approximately 2.5 L in a normal 70kg man

952-23 If this toxic gas shifts the hemoglobin oxygen dissociation curve (but does not bind the O2 binding site), then:


a. a left shifted curve would reduce work capacity


b. a left shifted curve would increase work capacity


c. a right shifted curve would reduce work capacity

    
d. a right shifted curve would facilitate O2 loading in the alveolus

952-25 Initial experiments reveal a normal hemoglobin oxygen dissociation curve. However, the Po2, is low in the late day and high in the predawn test. This might mean that:


a. environmental Po2 is fluctuating


b. red blood cell mass is fluctuating

            c. alveolar temperature is fluctuating


d. ideal gas laws do not apply in this world

952-34 The following will cause the oxygen dissociation curve to shift to the right (decreased Hb affinity for O2)


a. increased H+, CO2, temperature, 2,3 DPG


b. decreased H+,. CO2,temperature, 2,3 DPG


c. carbon monoxide


d. metabolic alkalosis

972-69 Which of the following cause a shift of the 02 dissociation to the right?


a.  decreased temperature


b.  decreased PCO2

    
c.  decreased pH


d.  decreased 2,3 DPG

972-68     Assume that there are two equal volumes of blood with a normal Hb (hemoglobin) concentration of 15 g/dl. One has a P02 of 80 mmHg and the other a P02 of 40 mmHg. These two volumes of blood are mixed anaerobically (without exposure to room air). What is the PO2 of the mixture?


a.  less than 60 mmHg


b.  60 mmHg


c.   more than 60 mmHg              

952-40. Carbon monoxide:

 
a. binds to hemoglobin and shifts the hemoglobin O2 curve to the left

 
b. binds to hemoglobin and shifts the hemoglobin O2 curve to the right

            
c. does not bind to hemoglobin, but shifts the hemoglobin oxygen curve to the left 


d . does not bind to  hemoglobin, but shifts the hemoglobin oxygen curve to the right

942-64  Hemoglobin with a normal affinity for oxygen is 50% saturated with oxygen at a PAO2 of 27 mmHg. If a patient's Hb is 50% saturated at a PAO2 of 20 mmHg:


a. The patients PACO2 is probably elevated 


b  The patient probably is acidotic 


c. The O2 Hb dissociation curve is shifted to the left (increased Hb affinity for O2) 


d. The patient's blood may be warmer than body temperature 


e. The O2 Hb, dissociation curve is shifted to the right (increased Hb affinity for O2)

962-21 Which of the following has the greatest effect on the ability of blood to transport oxygen?

       a. the capacity of the blood to dissolve oxygen

       b. the amount of hemoglobin in the blood

       c. the pH of plasma

       d. the CO2 content of red blood cells

       e. the temperature of the blood

952-71. How much CO2 is dissolved in 100 ml blood when PaCO2=35 mmHg ?


a. 2.5 ml/ 100 ml blood


b. 2.5 ml/ml blood


c. 2.9 ml/L blood


d. 500 ml/L blood


e. 48 ml/ 100 ml blood

952-96. A person has the following values:


[Hb] = t16 g/dl


50% HbCO


% sat = 90%

The CaO2  (arterial O2 content) in this patient is closest to:

 
a. 0 ml/dl 


b. 10 ml/dl 


c. 16 ml/dl


d. 19 ml/dl 


e. 32 ml/dl

952-66.What would the cardiac output‑have to be to deliver the O2 needed by a normal adult if the 

O2  dissolved in blood was the only source of 02?

 
a. 3 Umin

 
b. abOUt 2/3 of the resting cardiac output

        
c. 3 t Imes the resting cardiac output times the respiratory quotient 


d. 200 mi/min e. 80 Umin

972-5 A decrease in the surface area (A) for diffusion would _______ the diffusing capacity for

     oxygen (D02, ml/min/mmHg).

     
a. increase

        
b. decrease

    
c. not change,

972-19 An alveolar shunt would ______ the arterial PO2


a.  increase


b.  decrease

   
c. not change

972-18.An alveolar shunt would ______ the diffusing capacity for oxygen (D02,

    ml/min/mmHg).


a. increase

    
b. decrease


c. not change

972-7 At a lung volume equal to the resting volume of the chest wall,


a.  the chest is helping to inflate the lung.


b.  the chest is hindering inflation of the lung.

     
c.  the chest has no effect on the inflation of the lung.

972-11 In a person in the upright position who has a pneumothorax, the intrapleural pressure is _________ atmospheric pressure.


a. higher than


b. lower than

    
c. equal to

972-12 In a person in the upright position, the alveoli are largest


a   at the top of the lung.


b.  in the middle of the lung.


c. at the bottom of the lung.

952-12 The PAO2  in an alveolus at the top of the lung would be closest to:


a. 0 mmHg


b. 40 mmHg

        
c. 70 mmHg

       
d. 100 mmHg

       
e. 130 mmHg

972-20 Alveolar PO2 is highest (in the upright position)


a.  at the top of the lung.


b.  in the middle of the lung.


c.  at the bottom of the lung.

962-89 In the upright position, and in the absence of airflow, the alveolar pressure (PA) at the lung apex is _________ the alveolar pressure(PA) at the base of the lung.

     
a. higherthan 

 
b. lower than 


c. equal to

962-22An alveolus at the top of the lung would be ________ an alveolus at the bottom of the lung.

    
a  larger than                                                    

    
b . smaller than

    
c . the same size as

952-48 An alveolus at the top of the lung would be ________ than an alveolus at the bottom of

    the lung

    a. larger

    b. smaller

    c. the same size

962-52 When radioactive xenon is inhaled, which region of the lung receives most of the gas?


a. upper zone


b. lower zone


c. mid-zone

972-10 In a person standing in the upright position, the intrapleural pressure (Pip) is the most


negative (below atmospheric pressure).


a. at the top of the lung. 


b. in the middle of the lung. 


c. at the bottom of the lung.

972-22 At a lung volume of 50% of vital capacity during a maximum forced expiratory maneuver from total lung capacity to residual volume, the airflow rate is greater than at near total lung capacity.


a. true

    
b. false

962-16 In the upright position, at FRC


a. the elastic recoil of the lung is greater than the elastic recoil of the chest.


b. the elastic recoil of the lung is less than the elastic recoil of the chest. 


c. the elastic recoil of the lung is equal to the elastic recoil of the chest.

962-17 At a volume above FRC, but below the resting volume of the chest,


a. the chest is helping to inflate the lung. 


b. the chest is hindering, inflation of the luna


c. the chest has no effect on the inflation of the lung

972-31 At FRC, alveolar pressure is _____________ atmospheric pressure.


a.  more than


b.  equal to


c.  less than

972-15 The smallest lung volume than you can attain in the normal intact lung‑chest system is called:

  
a.  tidal volume.

  
b.  expiratory reserve volume.

  
c.  inspiratory reserve volume.

  
d.  residual volume.

       
e.  minimal volume.

952-93 Airflow across a 10 cm bronchial segment depends on:


a. driving pressure, resistance

       
b. driving pressure, compliance

  
c. driving pressure, VT

  
d. driving  pressure, VD

962-88 A normal individual at a functional residual capacity (FRC) of 3 liters has a transpulmonary pressure (Ptp)of 5 cm H2O. A patient complaining of difficulty of breathing has a transpulmonary pressure (Ptp) of 3 cm H2O at a lung volume of 3 liters. Assuming the elastic properties of the chest wall are  normal, the FRC of this patient will be

 
a.  greater than 3 liters.


b.  less than 3 liters.

 
c.  3 liters.

862-96 The transpulmonary pressure (Ptp) required to keep the lung inflated at a lung volume of 4 liters during expiration is _______ the transpulmonary pressure (Ptp) required during inspiration.

 
a. greater than 


b. less than C. 


c. equal to

962-19 In the upright position, the transpulmonary pressure (Ptp) at the lung apex is____the

 transpulmonary pressure (Ptp) at the base of the lung.

     
a. higher than

 
b. lower than

 
c. equal to
962-18 During inspiration, the alveolar pressure (PA) is ________ atmospheric pressure.


a.  greater than


b. less than


c. equal to

962-84 At the end of inspiration, the alveolar pressure(PA) is ________ atmospheric pressure.


a.  greater than


b.  less than

   
c.  equal to

962-85 At the end of inspiration, the transpulmonary pressure (Ptp) is ____ Ptp at the end of expiration.

    
a. greater than 


b. less than


C. equal to

952-105 In which condition should you expect (i.e., closer to zero) intrapleural pressure during attempted inspiration?


a. emphysema


b. asthma


c. pulmonary fibrosis


d. pneumothorax

Volume and pressure (alveolar; pleural) for a normal respiratory cycle are shown in the figure below.    Answer the following four statements.

942-27. Inspiration is the result of a passive process.


a. True


b. False

942-28. Gas flow is greatest at the end of inspiration.


a. True


b. False

942-29. Elastic recoil of the lung is identical at the beginning and end of inspiration.


a. True


b. False

942-30. During expiration, alveolar pressure becomes greater than atmospheric pressure.


a. True


b. False

972-8 During expiration while breathing at sea level (BP = 760 mmHg), the alveolar pressure

    (PA) is _____ 760 mmHg.

    
a. less than


b. more than


c. equal to 

972-9 At the end of expiration at sea level (BP 760 mmHg), the alveolar Pressure (PA) is _______  790 mmHg.


a.  less than


b.  more than


c.   equal to

942-94 Part of the lung is lavaged to recover the surfactant which is analyzed for surface tension properties. If the surfactant is normal, what are the expected properties?

 
a.  Small area of hysteresis, low tension at low relative area

 
b.  Small area of hysteresis, high tension at low relative area

 
c.  Large area of hysteresis, high tension at low relative area

   
d.  Large area of hysteresis, low tension at low relative area

942-95 A graduate student decides to do a morphologic analysis to determine the average alveolar radius at various distending pressures. He then plots pressure against average radius. Which results suggests normal surfactant function?

    
a. The pressure decreases as the radius decreases

    
b. The pressure increases as the radius decreases

    
c. The pressure increases as the radius increases

    
d. The pressure decreases as the radius increases

942-96 The intern suggests that the real problem is the patient's respiratory pattern. He has a low monotonous tidal volume. What information suggests that this pattern has inactivated surfactant?

 
a. A deep breath increases compliance 


b. A deep breath reduces compliance 

c. A deep breath reduces the  resting volume (FRC) of the combined lung‑chest wall curves 


d. A deep breath eliminates the equal  pressure point

972-3 A normal lung and a surfactant deficient lung are filled with saline after all of the air has been removed.  With 3.5 L of saline in each lung, the transpulmonary pressure (Ptp) Will be


a.  greater in the normal lung than in the abnormal lung. 


b. equal in the two lungs.

 
c.  less in the normal lung than in the abnormal lung

942-97 After surgery the patient has a chest tube in place which is connected to a pressure transducer for measurement of intrapleural pressure. At his FRC the intrapleural pressure  =10 cm H20. (The normal value is ‑5 cm H20.) This suggests that the lung volume at

    FRC is __________.  Assume normal chest wall.


a. Lower than normal. 


b. Higher than normal 


c. Unchanged from normal 


d. Cannot be determined from this information

962-50 . A normal lung and a surfactant deficient luna are filled with physiologic saline after all of the air has been removed. With 4 liters of saline in each lung, the transpulmonary pressure (Ptp) will be

          
 a.  greater in the normal lung than in the abnormal lung.


b . equal in the two lun "s.

   
c. less in the normal lung than in the abnormal lung.

972-1 At a lung volume of 3.5 L, the transpulmonary pressure (Ptp) is ll  cm H20. Air is removed and is totally replaced with saline. With 3.5 L of saline in the lung, the transpulmonary pressure (Ptp) will be

       
a. 11 cm H20

        
b. less than 11 cm H20

       
c. more than 11 cm H20

972-2 An identical size lung which has reduced amount of surfactant is filled with 3.5 L of air. The transpulmonary pressure (Ptp) will be

    
a.   11 cm H20.

    
b.   less than 11 cm H20

   
c. more than 11 cm H20‑_

962-48 At a lung volume of 4 L, the transpulmonary pressure (Ptp) of the lung is 12 cm H2O. Air is removed and is  totally replaced with saline. With 4 liters of saline in the lung, the transpulmonary pressure (Ptp) will be


a.  12 cm H20.

 
b.  less than 12 cm H20.

 
C.  greater than 12 cm H20

962-49 An identical size lung which has reduced amounts of surfactant is filled with 4 liters of air. The  transpulmonary pressure (Ptp) will be


a.  12 cm/H20.


b.  less than 12 cm/H20.

‑
c. greater than 12 cm/H2O.

972-21 The transpulmonary pressure (Ptp) required to keep the lung expanded at a lung volume of 3 L during inspiration is _______ the transpulmonary pressure (Ptp) required to keep the lung expanded at 3 L during expiration.

     
a. greater than                         ?A

  
b.  less than

  
c.  equal to

972-14 The transpulmonary pressure in a pneumothorax would be:

      
a. more than zero

 
b. zero

 
c. less than zero

952-47 If we study lungs in the laboratory (ex vivo), what information allows to evaluate the

          characteristics of air‑liquid surface tension?


a. comparing inflation and deflation curves using air 


b. comparing deflation curves using air and then saline


c.  comparing compliance over the Itidal region with air before and after two large breaths (two times tidal breaths)


d.  al I of the above

942-92 Patient D has diffuse lung disease. He undergoes lung biopsy to determine the morphologic and physiologic characteristics of his diseased lung. In the lab a transpulmonary pressure of 2cm H20 is required to move 100 ml of air into the resected lobe. Correct units are omitted in answer. The compliance is:

       
a. 0.05

       
b. 0.1

   
c. 0.2

   
d. 0.4

942-93 This study is repeated with saline rather than air. There is no change in calculated compliance. This implies that:

   
a. Surface forces are the predominant factor in this diseased lung's recoil

   
b. Tissue forces are the predominant factor

   
c. Surface forces are approximately equal to tissue forces

   
d. No conclusion is possible

952-43  In the operating room the anesthesiologist gives 3 large tidal breaths (two times the usual breath used) at the end of the surgical procedure. After these inflations, the machine pressure required to inflate the lung falls. This implies that:

      
a. compliance increases

      
b. compliance decreases

      
c. resistance increases

      
d. machine is broken

972-37 As lung volume increases, airway resistance

    
a  increases.

     
b. decreases.             

     
c. remains constant.

972-38 Lung compliance ______ as lung volume increases.

     
a. increases                       

     
b. decreases

  
c. does not change

942-33 Patient X has had relative starvation during the past three days after surgery. His VC02 is 200 ml/min and his PAC02 is 40 mmHg. He then is started on a constant infusion of calories and his VC02 increases to 400 ml/min. He is on narcotics for pain and his PAC02 doubles. What is his VA?

  
a. 1/2X baseline 


b. 1X baseline 


c . 2X baseline 


d . 1/4X baseline

952-55 Respiratory quotient is a measurement of.

   
a. insulin levels 



b. respiratory rate 


c. utilization of protein 


d. relative utilization of fats and carbohydrates    



e . divided by body mass to give metabolic rate

282-97  Patient # 1 is paralyzed on a ventilator. The machine rate and tidal volume are fixed. If C02 production doubles, his PAC02 should 

       
a. stay the same.

     
b. decrease to 1/2 baseline.

 
c. increase to 2X baseline.

        
d. increase to 4X baseline.

        
e. increase to 6X baseline.

972-67 If the ventilation/perfusion ratio in an alveolus increased, the PC02 of that alveolus would

        
a. increase.

      
b. decrease.

      
c. remain the same.

942-34 The nurse misunderstands the order and stops narcotics. The CNS now responds to the elevated PAC02 and returns it to normal. What is the new VA?

  
a. 1X original baseline (i.e., during starvation)


b. 2X Original baseline


c. 1/4X original baseline


d. 1/2X original baseline

962–7 A 22 year old male was brought to the emergency room in an unresponsive state. Anarterial blood  gas was drawn, the values were:

P02 = 65 mmHg

     
PC02 = 75 mmHg


 pH = 7.26

Assume an inspired partial pressure of oxygen of 150 mmHg and a respiratory quotient of 1.0. Which is NOT true?


a. The patient is hypoventilating and has an A‑a oxygen gradient that is normal (<15). 


b. The patient is hypoventilating and would not benefit from 100% oxygen theray


c. The patient has a alveolar PO2 of.65 mmHg


d. The patient has respiratory acidosis

(next 2 questions)                                                 

972-64 A 24 year old medical student comes into the emergency room complaining of shortness of breath. His arterial blood gas on room air is: pH =7.47, PaCO2 = 28, PaO2=82. Assuming this blood gas is measured at sea level, what is the (A‑a) PO2 gradient? Assume R = 0.8.


a. 13 mmHg                                         


b. 23 mmHg                   

    
c. 33 mmHg


d. 43 mmHg

972-65  His friend, another medical student rotating in the emergency room, told him not to worry since his PO2 is within the normal range. Is the gas exchange in the previous question normal or abnormal?


a. normal

    
b. abnormal

962-53 A 24 year old medical student comes into the emergency room complaining of shortness of breath.  His arterial blood gas on room air is: pH = 7.47, PaCO2 = 28, PaO2 = 82. Assuming this blood gas is measured at sea level, what is the alveolar ‑ arterial oxygen gradient?


a. 13 mmHg


b. 33 mmHg


c. 43 mmHg


d. 23 mmHg

962-54 His friend, another medical student rotating in the emergency room, told him not to worry since his PO2 is within normal range. Is the gas exchange in the previous question  normal or abnormal?


a.  normal


b.  abnormal

972-34 A patient has chronic hyperventilation secondary to chronic liver disease. Which measurement is necessary to confirm this clinical impression?

    
a. arterial PO2

    
b. arterial PCO2

    
c. minute ventilation

    
d.  %FEV1/FVC

962-57 Mixed expired gas is collected and has a PeCO2 of 32. Non‑invasive measurements indicate that the PAC02 is approximately 40. What is the VD/VT ratio?


a. 0.1 


b. 0.2 


c. 0.4


d.  0.8

962-70   If a subject has a ventilation of 12 liters/minute at a PaCO2of 50 and a ventilation of 14 liters/minute at a PaCO2of 51, what is his/her predicted ventilation at a PaCO2of 60?


a. > 35 liters/minute

    
b. 30 ‑ 35 liters/minute

    
c. < 30 liters/minute


d. None of the above.

962-20 If the total minute ventilation (VE) and CO, production remain constant, which of the following will decrease the arterial PCO2?


a. increase in respiratory frequency 


b. increase in FRC 


c. increase in tidal volume 


d. increase in inspired O2 concentration

972-36 A physiologist monitors the similarities in her rats by measuring the alveolar ventilation in each rat. Rats outside the expected normal range are discarded. What information will she need to make this measurement?


a. O2 consumption and CO2 production 

    
b. O2 Consumption and arterial PO2


c. CO2 production and arterial PO2


d. CO2 production and alveolar PCO2

942-109  Flash Smith wants to double his alveolar ventilation for an upcoming endurance run. He has decided that any greater increase in alveolar ventilation requires too much effort (i.e.,  the increase in work of breathing is disadvantageous). What change in respiratory parameters will best accomplish this goal? Assume the respiratory R= 10 and TV=500 ml at

rest.

 
 a. Increase the respiratory frequency by 100%.

   
 b. Increase the tidal volume by 100%.

    
c. Increase the respiratory frequency by 50% and the tidal volume by 50%

    
d. Decrease the respiratory frequency by 50% and increase the tidal volume by 100%.

952-89  A patient has overdosed on CNS depressants. Which of the below are the most likely blood gas values?


a. PO2 = 77 mmHg;‑PCO2 = 30 mmHg; pH = 7.47


b. PO2 = 98 mmHg; PCO2 = 40 mmHg; pH = 7.42


c. PO2 = 50 mmHg; PCO2 = 75 mmHg; pH = 7.16


d. PO2 = 60 mmHg; PCO2 = 40 mmHg; pH = 7.42

942-114 Patient Y has a low arterial PAO2. His doctor must increase the PAO2 to maintain tissue metabolism. What adjustment will likely provide the biggest increase in PAO2?


a. Double the alveolar ventilation 


b. Double the concentration of inspired oxygen 


c . Double the dead space 


d . Double the thoracic gas volume

952-108. If the patient is on a ventilator and is receiving 100% oxygen, thePAO2 is approximately what? Assume the patient is at sea level, a normal PCO2and a normal metabolism‑


a. 720 


b. 665 


c. 600 


d. 550

942-12 A healthy patient with a respiratory quotient of one breathing a gas mixture with a FiO2= 0.2 and a PACO2 of 40 at sea level will have a PAO2 of approximately:


a. 47 mmHg


b. 47%


c. 100 mmHg


d. 100%


e. 20%

952-68 A patient has a decrease in arterial PO, after being placed on a mechanical ventilator. Ile most likely cause for the decrease in PAO2 is:


a. hypoventilation 


b. diffusion defect 



c. shunt 


d Va/Q mismatch

952-28 The low PaO2 associated with shunts is easily corrected with oxygen supplementation


a. true


b. false

952-3 Lung units with high VA /Q ratios cannot compensate for lung units with low VA/Q ratios because of the shape of the O2 dissociation curve.


a. true


b. false

972-66 The PO2 in an alveolus with a ventilation/perfusion ratio of 1.0 is 100 mmHg. The Po2 in

another alveolus with ventilation/perfusion ratio of 0.5 would be_______100mmHg.


a. higher than

   
b. less than


c. equal to

952-110 If the resistance is 2 and the flow is 2, then the airway pressure is:


a. I


b. 2 


c. 4 


d. 8

942-17 How much O2 is in the blood of a patient with the following:

    Hb = 15 g/dl             SO2 = 100%                   PAO2 = 100 mmHg  0 1.34 ml of O2/g Hb

    (Hint, use decimal fraction for one of the values in your calculation)


a. 204ml/100ml blood


b. 20.4 ml/100ml blood


c. 0.003 ml/ml blood


d. 50 ml/100 ml blood


e. 134ml/100ml blood
942-1 In accord with FICKS LAW OF DIFFUSION, the amount of gas transferred across a sheet of tissue is inversely proportional to:

    a.  Tissue surface area

    b . Pressure gradient of the gas

    c. Amount of oxygen present

    d.  Tissue thickness

    e.  Amount of hemoglobin present

942-3 Factors tending to favor diffusion of a gas from alveolar air to the capillary blood include increased:

a. Capillary membrane thickness 

b. Pulmonary surface area 

c. Interstitial edema 

d. Alveolar wall thickness 

e. Intra-alveolar fluid thickness

962-47 A decrease in the surface area for diffusion  would _____ the diffusing capacity for oxygen

  a.  increase                     

  b.  decrease

2.94 In a healthy lung in a resting person at sea level the PA02 of pulmonary capillary blood reaches that of alveolar gas: 

a. At the beginning of the capillary

b. At the end of the capillary 

c. 1/3 of the way along the capillary 

d. 2/3 of the way along the capillary 

e. as the capillary joins the pulmonary vein

58.95 A decrease in D, (diffusing capacity) would ______the rate of rise in PO2 along the pulmonary capillary.

    a. increase

    b. decrease

    c. notchange

15.96 An  Increase in PAO2 would ____the diffusing capacity for oxygen. 

a. increase                       

b.   decrease

c. not change

59.97 An increase in alveolar ventilation Would ________ the diffusing capacity for oxygen

(D02, MI/Min/MMHg)

a.  increase

b.  decrease

c.   not change

62.97 An increase in alveolar ventilation would _______ the diffusion rate for Oxygen (V02, ml/min) across the alveolar capillary membrane.

a.    increase

b.    decrease

c. not change

63.97 An increase in alveolar PO2, (PA02)  (ml/min) across the alveolar-capillary membrane.

a  increase

b. decrease

c. not change

4.97  An increase in alveolar P02 (PA02) would ______ the diffusion capacity for oxygen(D02, M1/Min/MMH9).

a.increase decrease

b. 0  not change

c.the diffusion rate for oxygen (Vo2,

d. the diffusing capacity for oxygen

63.97 What is the alveolar P02 of a climber with an arterial PC02 of 20 mmHg on the summit of Mount Everest (assume barometric pressure is 247 mmHg). Assume R = 1.0.

a.  12 mmHg

b. 22 mmHg

c.  32 mmHg

d.  42 mmHg

51.96 What is the Po2of moist inspired gas of a climber on the summit of Mount Everest (assume barometric pressure is 247 mm.Hg)?

a. 42 mmHg

b.52 mmHg

c.62 mmH(y

d.32 mmHg

35.96  Which is NOT a consequence of going to high altitudes?

a.Hypoxic induced pulmonary vasoconstriction. 

b. Polycythemia -

c. Hyperventilation Respiratory Alkalosis 

d. None of the above

26.95 Low alveolar Po, at altitude should be associated with:

a. hyperventilation, low pulmonary artery pressures

b. hyperventilation, high pulmonary artery pressures

c. hypoventilation, low pulmonary artery pressures

d. hypoventilation, high pulmonary artery pressures

69.96 Which of the following is NOT true?

a.  Arterial Po2 remains within a few mmHg, of resting levels across the entire range of exercise intensity even up to maximum.

b . In mixed venous blood returning to the lung, C02 rises and 02 content falls in proportion to the intensity of the exercise.

c. The stimulus for increased respiratory efforts during moderate levels of exercis are low P02 levels sensed by carotid bodies.

d   At heavy workloads, there is hyperventilation secondary to metabolic acidosis.

5.96  Concerning the ventilation response to hyposia, which is NOT true?

a. If the response to a Pa02of 90 is a vemilation of 6.5 liters/minute; the response to a PaO, of 80 is a ventilation > 13 liters/minute.

b. At altitude, the ventilatory response to hypoxia is opposed by decreased PaC02 levels.

c. Adaptation to high altitudes involves an increase in red blood cell concentration. In this adaptation, hypoxemia causes the kidney to release hemopoietin, which in turn stimulates bone marrow to produce red blood cells. This process begins on the first day and changes in hemoglobin concentration are apparent within a week.

d.  Major compensatory mechanisms to altitude do not come into play until our arterial P02 drops to 55-60 mmHg which in the normal individual occurs at an altitude of 9,000 to 10,000 feet.

68.96 In exercise: 

a. arterial 02 content is normally the limiting factor at maximal oxygen consumption. 

b. venous 02content decreases below a normal value of about 15 ml/100m] blood. -

c. below the anaerobic threshold, Pao2and PaCO2are not maintained near normal values.

d   the increase in ventilation is due only to an increase in the frequency of breathing.

83.96 Exercise in a patient with a decreased diffusing capacity for oxygen (DL02) would most likely the end-capillary Po2gradient.

a.increase 

b.decrease

c.notchange

3.96 The alveolar to arterial Po2 difference widens during exercise. Which of the following is NOT relevant to this difference?

a.The difference is caused by an increased alveolar Po2 while arterial Po2 remains the same.

 b. Pulmonary capillary volume expands which counteracts the decreased transit time that would result from an increased cardiac output.

c.Blood is more evenly distributed between the top and bottom of the lung, as is ventilation, during exercise.

d.  The hyperventilation of heavy exercise lowers alveolar Pco2 such, as shown by the alveolar air equation, indicates that alveolar Po2 will increase.

e. None of the above.

56.96 Members of a retirement community are recruited for a study of normal exercise in older subjects. These recruits walk on a treadmill until they reach their anaerobic threshold. At this point subject #2 has a minute ventilation of 30 Uminutes and a respiratory frequency of 30 breaths/minute. What is the tidal volume?

a. 0.5 L

b. 2 L

c. I L

e. 3 L

59.96 A young woman joins the Tech track team. Her times approach the unbelievable. She is studied in the exercise lab. On room air the 02 content on arterial blood is 25 ml/100m]. However, her hemaglobin binding capacity is normal. What is the best explanation for her high total 02 content?

a.  her hemoglobin is below normal

b.  her cardiac output is above normal

c. the solubility of 02 in her plasma is much higher than normal

d. the concentration of carbon monoxide-hemoglobin is high from smoking

26.96 Her high 02 content should influence 02 delivery to muscle tissue and should influence the cardiac response to exercise. On an incremental exercise test (multiple increasing work loads) what will happen to cardiac function in this athlete?

a. Cardiac output is lower than  expected at all work loads.

b.  Cardiac output is higher than expected at all work loads. 

c. The cardiac output is not a relevant index of cardiac function during exercise.

d. Both stroke volume and heart rate are higher than expected.

25.96 The C02 production at the end of exercise has increased approximately 5 fold. What is the expected increase in alveolar ventilation.

a.  1 fold

b.  2.5 fold

c. 5 fold

d. 10 fold

55.97-Which is not true.

a. Hyperventilation occurs at both altitude and during moderate exercise.

b.   If the barometric pressure at the summit of Mt Everest is 250 mmHg, the inspired P02 is only 43 mmHg.

c.    Increased ventilation at altitude is caused by hypoxic stimulation of the peripheral chemoreceptors.

d.  An increase in heart rate at altitude helps restore systemic 02 transport.

e. None of the above

58.97 Which is NOT true.

a.  During moderate exercise, tidal volumes are 80-90% of the vital capacity.

b.  There is a progressive increase in ventilation over hours and days upon exposure to altitude.

c.  Native hylanders have structurally larger carotid bodies and have reduced ventilatory responses to hypoxemia.

d. With exercise, venous Po2 decreases and venous PC02 increases.

e. none of the above

54.97 Which is NOT true during exercise above the anaerobic threshold:

 a. arterial pH decreases.

 b. the alveolar-arterial P02 difference widens.

 c. arterial PC02 decreases.

 d. arterial P02 decreases.

Both accepted

 e. none of the above.

53.97Maximal oxygen consumption during exercise in a normal human is limited by:

a. alveolar ventilation.

b. oxygen extraction in the periphery.

C.  transit time of blood in the pulmonary capillaries.

d. cardiac output.

e.  none of the above.

52.97 Which is NOT true.

a. At altitude the barometric pressure determines the P02 of the air.

b. With an inspired P02 of 40 and an arterial PCO2 of 32 the alveolar PO2 is 0.(R=0.8)

c. increased ventilation at altitude is stimulated by low Po2 sensed by the peripheral chemoreceptors.

d. At altitude, respiratory alkalosis can occur

73.95 Which is NOT true?

a.  during inspiration the positive transmural pressure between the alveoli and the intrapleUral space causes enlargement (dilation) of the alveoli

b.  intrathoracic airways are dilated by the pressures created during inspiration

c.  extrathoracic airways tend to be collapsed by the forces of expiration

d . during expiration, flow is eventually (at medium to low lung volumes) effort independent

 56.95. Which is not true?  

 a. In sleep apnea, pulmonary hypotension is a consequence of hypoxemia

 b. the carotid bodies are strongly activated in carbon monoxide poisoning

c. the Hering- Breuer reflex is activated by stretch receptors in the lung

d.  coughing does not require arousal and can occur in sleep as well as in wakefulness

99.95 Which is not true?

a. in obstructive sleep apnea the site of obstruction is in the pharynx 

b. a high nasal resistance promotes pharyngeal collapse during inspiration 

c.  patients with sleep apnea typically complain of insomnia 

d.  in central sleep apnea, there is no effort to breathe during the apnea

33.96Which of the following is NOT true concerning sleep and/or sleep apnea?

a.The first REM sleep period occurs after about 20 minutes of NREM sleep in a normal night's sleep.

b. NREM is divided into 4 stages; the deepest stages being stages 3 & 4.

c.The diaphragm is not paralyzed in REM sleep.

d.Some thoracoabdominal respiratory muscles are atonic or hypotonic in REM sleep

e.None of the above.

34.96 A 40 year old patient comes to your office complaining of excessive sleepiness. His wife complains about his loud snoring. He is morbidly obese. Which of the following is NOT reasonable in this situation9

a. The patient may have pulmonary hypertension secondary to recurrent hypoxemia.

b. The patient may have obstructive episodes in which he is unable to inspire during sleep.

c. The excessive sleepiness may be caused by interrupted sleep.

d. Pharyngeal dilator muscles may fail to counteract pharyngeal suction forces which may be accentuated by a reduced caliber of the extrathoracic airways and by a decreased nasal resistance.                                             

e. None of the above.

95.95 Ataxic breathing or apnea may result from lesions of

a. the cerebral hemispheres

b. the midbrain

c.the pons

d. the medulla

56.97 Which is not true:

 a.  Neck extension increases the amount of negative pressure required to collapse the extrathoracic airways.

 b.  In sleep apnea, the recurrent hypoxemic episodes may cause pulmonary vasoconstriction.

 c.   Pulmonary vasodilation induced by hypoxia occurs at high altitude as alveolar P02 falls.

 d. Native highlanders have increased numbers of alveoli and a larger pulmoary vascular bed

 e.  None of the above.

106.95 Descending respiratory pathway course in:

a. the dorsolateral quadrants of the spinal cord 

b.  the ventrolateral quadrants of the spinal cord 

c. the dorsal columns of the spinal cord 

d.  Lissauer~s tract of the spinal cord

47.97Which is NOT true?

a.The ventilatory response to decreasing P02 is linear with an increase  in ventilation of 2-3 I/MMH9 P02-/ min from 

an inspired P02 of 100 to an inspired P02 of 50.

 b. The ventilatory response to C02 has a steeper slope when the C02 stimulus is combined with a metabolic acidosis.

 c. The peripheral chemoreceptors respond to P02, not 02 content.

 d. Central chemoreceptors are located on the ventral surface of the medulla

 e.  PC02 and P02 levels are constant during exercise below the anaerobic threshold.

4.96 Which of the following statements is FALSE?

a.  The diaphragm is innervated by the phrenic nerve that arises from motoneurons in the cervical cord.

b.  There are slowly adapting stretch receptors in the tracheobronchial tree that signal lung volume via the vagus nerve to neurons in the region of the nucleus of trachus solitarius.

C.  J (juxtapulmonary-capillary) receptors are innervated by C fibers and their activation may contribute to the sensation of dyspnea.

d Central chemoreceptors respond to changes in hydrogen ion concentrations in the arterial blood.

e. None of the above.

46.97 Which is NOT true?

 a. The peripheral chemoreceptors mediate most of the ventilatory response

     to C02

 b. The phrenic nerves innervate the diaphragm.

 C. Pontine lesions can produce an-lapneustic pattern of breathing.

 d. Pacemaker cells exist within the ventral respiratory group.

 e. The central chemoreceptors may respond to [H+].

65.96 True statements conceming the migrating myoelectric (or motor) complex, or MMC, of the small intestine include all the followina EXCEPT:

a. the contractile wave cycles every 11/2 - 2 hours during fasting

b. is responsible for propelling indigestible substances into the colon. 

c.  propagation of cycles is controlled by higher center in medulla via vagus nerve.

d.  is referred to as the "housekeeper of the small bowel.

e.  is interrupted for variable period of time when subject eats.

66.96The only motility of the GI tract under voluntary control include:

a.initiating a swallow.

b.contraction of the internal anal sphincter. 

c.contraction of the external anal sphincter.

d.a and b.

e.a and c.

10.96 During the response to a meal acetylcholine does all of the following EXCEPT:

a. release histamine from the ECL cells. 

b. stimulate the parietal cells directly.

c.  potentiate the effect of histamine. 

d. stimulate somatostatin release. 

e. stimulate gastrin release.

27.96Besides providing an airway, what is the most important function of the larynx ?

a.speech 

b.valsalva 

c.prevention of aspiration 

d.coughing

24.96The following are true statements regarding the vomiting center EXCEPT:

a.receives activating, stimuli from the chemoreceptor trigger zone.

b.can be induced by direct electrical stimulation.

c.is located in the medulla near the respiration center.

d.is activated directly by chemical stimuli.

e.receives afferent stimuli from the vagus.

30.96 The gastrocolic reflex, whereby rectal and sigmoid contractions are stimulated by food entering the upper bowel, is stimulated the greatest by:

a. protein meal.

b.  carbohydrate meal.

c.  fat meal.

d.  fiber meal.

80.97 Which combination of events related to swallowing is controlled by the central nervous system?      

a. initiation of secondary peristalsis 

b. contraction of pharyngeal muscles and the upper & lower esophageal sphincters contraction of pharyngeal muscles 

and relaxation of the upper and lower esophageal sphincters

c. contraction of pharyngeal muscles, relaxation of upper and lower esophageal sphincter 

d.contraction of pharyngeal muscles, relaxation of upper esophageal sphincter  and peristaltic contraction of upper 

esophagus 

e. relaxation of pharyngeal muscles and upper lower esophageal sphincters

80.97All of the following statements about smooth muscle of the intestinal tract are correct EXCEPT:

a.GI smooth muscle cells contain discrete neuromuscular junctions.

b.they are functionally coupled by gap junctions or nexuses.

c.the level of free intracellular Ca++ determines whether they are contracted or relaxed.

d.contraction is initiated by Ca++ binding to calmodulin to activate myosin light chain kinase to phosphorylate 

myosin which then binds to actin.

e.endocrine, paracrine and neural influences modulate the amplitude of contraction of phasic muscles and the tone 

of tonic muscles

12.96 Surgical removal of the ileum is likely to cause each of the following EXCEPT: 

a.  pernicious anemia.

b.  decreased secretion of bile.

c.  decreased synthesis of chenodeoxycholic acid.

d.steatorrhea.

e. decreased size of bile acid pool.

75.96 Gallbladder

a.  contraction is physiologically stimulated by secretin.

b.  bile has a lower Na+ concentration than hepatic bile.

c.  bile has a lower concentration of cholesterol than hepatic bile.

d.  contraction is stimulated by bile acids returning to the liver.

e. bile has the same concentration of water as hepatic bile.

55.96 The normal mammalian liver will regain its entire mass following partial (70%) hepatectomy within:

a.  48-72 hours.

b.  seven days.

C.  thirty days.

d.  ninety days.

e. 5-6 months.

23.96 Besides the ability to regenerate following injury, the liver exhibits each of the following properties EXCEPT:

a.  functional zonation between the periportal and pericentral areas.

b.  cholesterol biosynthesis and metabolism.

c.  synthesis and secretion of blood clotting proteins.

 d. drug detoxification.

e.  glucacon and insulin secretion.

38.96 Intestinal permeability is measured by using the oral administration of substances which penetrate the intestine by:

a.  carrier-mediated transport.

b.  carrier-mediated diffusion.

C.  non-mediated diffusion.

d.  osmosis

e.   pinocytosis

962-8 Intestinal permeability refers to the:

 a. barrier function of the intestine.

 b. absorptive function of the intestine.

c. motility function of the intestine.

d. digestive function of the intestine.

 e. excretory function of the intestine.

962-13 The uptake of glucose by the jejunal mucosa would be inhibited by the addition of:

     a. fructose

     b. galactose.

     c. Na+.

     d. amino acids.

     e.dipeptides 

962-76 From the following list the enzyme most essential to protein digestion is:

 a.  elastase.

 b.  enterokinase.

 c.  alpha-dextrinase.

d.pepsin.

e. trehalase.

962-46 Maximal pancreatic bicarbonate secretion during a meal is due to

a.potentiation of CCK by ACh released from vago-vagal reflexes.

b.high circulating levels of secretin.

c.potentiation between secretin and gastrin.

d.the effects of secretin potentiated by CCK and ACh.

e.high circulating levels of CCK.

962-77 Colipase

  a. digests the 2 monooglycerides remaining after action by pancreatic lipase.

  b. removes fatty acids form cholesterol.

  c. is a membrane bound enzyme.

  d. is secreted as the active enzyme.

  e. is essential for pancreatic lipase to digest triglycerides in emulsified fat.

962-72 As the rate of acid secretion increases

 a. the electrical potential difference across the mucosa decreases.

 b. the volume of the non-oxyntic component is stimulated more than the oxyntic component.

 c.  the concentration of K+ in the gastric juice decreases.

 d.  the concentration of Na+ in the gastric juice increases.

a. the pH of the gastric venous blood falls.

962-43  CCK stimulates the secretion of:

  a. trehalase.

  b. co-lipase.

  c. enterokinase.

  d. intrinsic factor.

 e.  fatty acid binding protein.

962-39  Release is inhibited by vagal stimulation 

a.  secretin

b.  gastrin

C.  somatostatin

d.  GIP

e.  GRP (bombesin)

962-40 Stimulates growth of the oxyntic gland mucosa

a.  secretin

b.  gastrin

C.  somatostatin

d.  GIP

e.  GRP (bombesin)

962-41 Paracrine that inhibits gastrin release

a.  secretin

b.  gastrin
C.  somatostatin

d.  GIP

e.  GRP (bombesin)

962-42 Hormone released by acid 

a.  secretin

b.  gastrin

C.  somatostatin

d.  GIP

e.  GRP (bombesin)

962-45 The cells (S-cells) that release secretin

a.  are sensitive to H' be inning at PH 3.0.

b.  do so between pH's 4.5 and 3.0 but not below PH 3.0.

c.increase their release as the PH drops from 4.5 to 3.0.

d.do so at a constant rate once the threshold for release is reached.

e.do so in response to amino acids and fatty acids in addition to H+

962-11 The presence of a meal in the stomach causes all of the following EXCEPT:

 a.  release of gastrin by acetylcholine.

 b.  stimulation of parietal cell secretion by acetylcholine.

 C.  release of somatostatin by digested protein.

d. release of gastrin via vagal stimulation.

e.  stimulation of parietal cell secretion by gastrin.

962-9 When a parietal cell is stimulated to secrete acid

a. The amount of Na+/K+ ATPase in the intercellular canaliculus increases. 

b. the number of tubulovesicles increases. 

c. H+/K+ ATPase activity decreases. 

d. the amount of intercellular canaliculus membrane increases.

e. The activity of carbonic anhydrase decreases.

962-73 Between meals when the stomach is empty of food

a.it contains a large volume of juice with PH approximately equal to 5.

b.gastrin release is inhibited by a strongly acidic solution.

c.it contains a small volume of gastric juice with a PH near neutrality.

d.bomebesin acts on the parietal cells to inhibit secretion.

e. it secretes large volumes of weakly acidic juice.

962-62 As gastric juice flow rate rises during a meal, which of the following is true concerning its ionic concentration:

a.  Na+ concentration rises markedly.

b . Cl- concentration does not change.

C. K+ concentration falls.

D. H+ concentration rises.

a. Ca++ concentration remains the same

972-79  Which of the following stimulates the secretion of Secretin and inhibits the secretion of Gastrin?

a.  protein

b.  fat  

C.  carbohydrate

d.acid

e.  neural input

952-24 In prolonged fasting, which of the following Is unlikely:

a.  basal metabolic rate falls

b.  respiratory quotient falls

c.the major source of blood glucose on the third day of fasting is continuing muscle glycogenolysis

d.  substrates for gluconeogenesis includes amino acids from proteins

a. it would take about a week to bum five pounds of fat in the "reference man" (5'9", 160 lbs

962-14 Within the enterocytes

a. triglycerides are resynthesized in the smooth endoplasmic reticulum.

b.  chylomiicrons are synthesized in the smooth endoplasmic reticulum.

b. fatty acid binding protein transports long chained fatty acids to the Golgi apparatus.

 triglycerides are synthesized from medium and short chained fatty acids.

d.  the major triglyceride resynthesis pathway makes use of dietary glycerol.

952-63 Of the following, which is most likely to be elevated in a normal person 1-2 hours after chicken fried steak, cream gravy and french fries?

a. chylomicrons

b. HDL cholesterol

c. VIDL

d. lifc-insurance premiums

962-74 Each of the following might be expected to be found in micelles EXCEPT:

a.bilirubin glucuronide

b.cholesterol.

c.taurolithocholic acid.

d.  lecithin.

e. vitamin A.

972-83 An intraluminal pressure recording is characterized by a resting pressure ZESater than atmospheric.  A swallow occurs, the pressure falls to atmospheric, then rises above the original resting pressure and returns to resting. From where was the recording made?

a.upper esophageal sphincter

b.upper third of the esophagus

c.lower third of the esophagus

d.lower esophageal sphincter

e.oral portion of the stomach

962-61  The function/functions of saliva is/are

a.  pH regulation.

b.  lubrication.

c.mechanical cleansing.

d.digestion.

e.all of the above

962-64 Physiologic factors contributing to gastroesophageal reflux include which of the following:

a.  inappropriate relaxation of lower esophageal sphincter (LES).

b.delayed clearance of reflexed acid from lower esophagus.

c.delayed gastric emptying.

d.a and b only.

e. all of the above.

962-63  Secondary peristalsis of the esophagus refers to:

 a.  spontaneous contraction of smooth muscle component only.

b.peristaltic contractile wave induced by swallowing.

c.simultaneous contraction at all levels of esophageal muscle layers.

d.peristaltic contractile wave induced by material in esophagus not swallowed.

962-60 What is the primary mechanism by which the upper esophageal sphincter is opened?

a.by the anterior and superior displacement of the larynx during swallowing.

b.relaxation of the cricopharyngeous muscle

c.pharyngeal peristalsis

d.esophageal peristalsis

972-82 All of the following statements about gastric emptying are correct EXCEPT:

a. receptors in the small intestine are involved in regulating gastric emptying

b.the migrating motor complex (MMC) is a major contributor to gastric emptying during digestion

c.vagotomy leads to a delay in the gastric emptying of solids

d.during eating, the major motor function of the orad portion of the stomach relates to accommodation
e.  peristaltic waves reaching the pylorus promote retropulsion of the gastric contents rather than pushing large amounts into the small intestine
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