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Temple University

Dental Physiology, D-277

Summer, 2011

Unit Examination  4
Drs. J. MARTIN, Ph.D. & S. DRISKA, Ph.D.
        June 3, 2011 

________________________________________________________________________

Name:_________________________

Directions:
PRINT and KEY IN your name and your 9 digit student number on the blue answer sheet, in the spaces provided.  This examination consists of 30 questions on 9 pages.  You have 55 minutes to complete it.  Blacken in the space on the answer sheet corresponding to your choice with a number 2 pencil, soft lead mechanical pencil or equivalent.  Be aware that, in some questions, a group of choices (for example: “all of the above”) may correctly fulfill the question.  If you must use an eraser on your blue answer sheet, do so NEATLY. When finished, turn in the blue answer sheet and keep the questions. A key will be posted shortly.  All EXAMINATIONS are given under the conditions stipulated by the Honor Board.
_____________________________________________________________________________
1. If a mucus plug blocks airflow to one portion of the lung:
a. The vasculature of the affected portion of the lung will dilate.

b. *The vasculature of the affected portion of the lung will constrict.

c. There will be no change in blood flow to the affected portion of the lung.

2. DLCO (Lung diffusing capacity of  carbon monoxide) is normally around 20-30 ml/minute per mmHg CO.  Thickened alveolar gas exchange membranes would result in a(n):
a. Increased DLCO.
b. *Decreased DLCO.
c. No change in DLCO.
3. Which of these variables will be altered from normal if a patient’s hemoglobin content is reduced (from 15 g/dL to 8 g/dL) due to severe hemorrhage, but he is breathing normal air at sea level ?
a. PO2 of the end pulmonary capillary blood (that entering the left atrium).

b. PO2 within the erythrocyte residing in the end pulmonary capillary blood.

c. *O2 content of the blood in the end pulmonary capillary.

d. PO2 of the alveolus.
4. True or false.  When you exercise at a moderate level, your PaCO2 will remain at 40 mm Hg and your PaO2 will be close to 100 mmHg.
a. *True

b. False
Questions 4-11 ONLY.  Mr. Hackenkoff has been a heavy cigarette smoker for many years.  He is now experiencing dyspnea after ascending a short flight of stairs. Upon examination, his pulmonologist noted a barrel chest and pharyngeal cancerous lesions (tumors partially occluding the airway). No cancerous areas were detected in the lungs.  Values from Mr. Hackenkoff’s respiratory work-up are presented in Table I, below: 

TABLE I

	VARIABLE
	PATIENT’S VALUE
	NORMAL VALUE
	% CHANGE FROM NORMAL

	PaCO2
(mmHg)
	43
	40
	+ 7.5 

HIGH

	PaO2
(mmHg)
	74
	96-100
	-24.4 

LOW

	TLC

(Liters)
	6.7
	5.9
	+ 13.5 

	% FEV1sec
	63
	>75
	- 16

LOW

	pH (plasma)
	7.34
	7.4
	LOW

	CL
(L/cm H2O)
	0.7
	0.2
	+ 250

HIGH

	% HGB  SATURATION
	95
	98
	-3

LOW


5. What is the correct explanation as to why Mr. Hackenkoff’s CL  is higher than normal ?
a. *Alveolar interdependence has been compromised and elastin fibers destroyed as a consequence of  a pathology that has destroyed many alveolar septa.
b. The growth of fibrous connective tissue in the alveoli has stiffened the lung.

c. There is excess surfactant present.

d. The mucus elevator in the trachea has increased its activity.

6. Plasma pH values are low compared to normal because:
a. O2 is at the lower range of normal.

b. VC is higher than normal.

c. *CO2 isn’t being exhaled efficiently.
d. Hyperventilation is occurring.

7. One reason that cancerous tumors were detected in the pharynx and not the lungs was because mucus containing carcinogens from cigarette smoke particulates accumulated there due to the action of the tracheal mucus elevator.
a. *True,

b. False

8. Based on the above clinical data, you would state that Mr. Hackenkoff would have trouble performing :
a. a forced inhalation.

b. a forced exhalation.

c. *both forced inhalation and forced exhalation.

9. Based on the above clinical data, you would state that the barrel chest displayed by Mr. Hackenkoff:
a. Was the result of increased stiffness of the lungs.

b. Would hinder emptying of the alveoli.

c. Is a consequence of normal compliance..

d. *Is a consequence of higher lung compliance.. 

10. The signs and symptoms presented by Mr. Hackenkoff are in congruence with a diagnosis of:
a. *Emphysema

b. Pulmonary fibrosis

c. Partially collapsed lung.

d. Hyperventilation.
11. A pulmonologist says that Mr. Hackenkoff has a greater than normal A-a gradient.  You decide to calculate the A-a gradient.  Hint- Use the modified alveolar air equation, given that:  PACO2 = PaCO2, PIO2= 150 mmHg & R = 0.8.  Solve for  PAO2 to determine the correct A-a gradient.
a. The pulmonologist is incorrect, the A-a gradient is near normal.

b. The pulmonologist is incorrect, the A-a gradient is zero.

c. *The pulmonologist is correct, and the correct A-a gradient is 22.2 mmHg.

d. The pulmonologist is correct, and the correct A-a gradient is 76 mmHg. 
Use the data below to answer Questions 12 to 15 ONLY.

A patient presents with the data in Table II below:
TABLE II
	VARIABLE
	PATIENT’S VALUE
	NORMAL VALUE
	% CHANGE FROM NORMAL

	PACO2 (mm Hg)
	37.2
	40.0
	- 7

LOW

	PAO2 (mm Hg)
	127.3
	104
	+ 22.4

HIGH

	pH
	7.51
	7.4
	HIGH

	PULMONARY VENOUS PO2 (mm Hg)
	58
	96-100
	- 40

LOW



	PULMONARY VENOUS PCO2 (mm Hg)
	37.2
	40.0
	- 7

LOW

	RESPIRATORY RATE (per minute)
	24
	14
	+ 71

HIGH

	% HEMOGLOBIN SATURATION
	90
	96-98
	- 8

LOW

	HEMOGLOBIN (g/dL)
	15.0
	15.0
	0

NORMAL


12. Is the patient hyperventilating or hypoventilating ?
a. *Hyperventilating.

b. Hypoventilating. 

13. The pulmonary venous PCO2 has come to equilibrium with the  PACO2 but the pulmonary venous PO2 has not reached equilibrium with the PAO2. Why not ? 
a. O2 has a less vigorous gas transport system across the alveolar membrane.

b. *The diffusion coefficient for O2 is less than for CO2.

c. CO2 can cross the alveolar membrane against its partial pressure gradient, while O2 can only cross the alveolar membrane down its partial pressure gradient.

d. CO2 is readily transported by hemoglobin, more so than O2.

14. From the data presented, you would conclude that:
a. *The patient has a diffusion limited gas exchange system.

b. The patient has a perfusion limited gas exchange system.

15. Is the patient hypoxemic ?
a. *Yes.

b. No.
The data in the table was obtained from a 35 year old man after a 12-hour fast. Use this data to answer ONLY  questions 16-21 below:  

	Variable
	Value

	Cin  (the clearance of inulin)
	110 ml/min

	Hematocrit
	40%

	true Renal Plasma Flow rate
	650 ml/min

	urine flow rate, Vu
	4 ml/min

	plasma glucose concentration
	300 mg/dL

	glucose concentration in urine
	10 mg/ml


16. How much plasma is flowing through his efferent arterioles under these conditions? 

a. 120 ml/min 

b. 130 ml/min 

c.
480 ml/min 

d.
*540 ml/min 

17. What is his filtration fraction (FF) under these conditions?

a.
*0.169

b.
0.200

c.
0.220

d.
0.253 

18. What is his filtered load of glucose under these conditions?

a.
120 mg/min 

b.
*330 mg/min 

c.
1,950 mg/min

d.
2,200 mg/min 

19. What percent of his filtered load of glucose is being reabsorbed under these conditions?

a. 0% 

b.
20%

c.
*88%

d.
98%

e.
100%
20. Which is a correct assessment of the patient’s plasma glucose concentration under these conditions?

a. The patient is hypoglycemic. 

b.
The patient has a normal plasma glucose concentration. 

c.
*The patient is hyperglycemic. 

d.
We can’t say if it is normal because “normal” values of plasma glucose concentration depend on a patient’s weight, and his weight is not given.

21. Which tubular segments are reabsorbing glucose under these conditions?

a. *only the proximal tubule 

b. the proximal tubule and the thin descending limb 

c. the proximal tubule and the thick ascending limb 

d. the proximal tubule and the collecting ducts  

End of questions based on this patient

22. The intracellular fluid (ICF) volume of a 308 pound (140 kg) player in the National Football League will be about 

a. 7 liters

b. 21 liters 

c.
28 liters

d.
*56 liters 

e.
140 liters 

23. Intravenously administering 2 liters of normal isotonic NaCl solution to a normal woman will increase her 

a. *ECF volume 

b. ECF osmolarity 

c. hematocrit 

d. ICF osmolarity 

e. ICF volume 
24. Which is a correct statement about a 27-year-old woman who has a plasma creatinine concentration of 2.3 mg/dL?

a.
Her plasma creatinine concentration is higher than normal and this suggests her glomerular filtration rate (GFR) is higher than normal. 

b.
*Her plasma creatinine concentration is higher than normal and this suggests her glomerular filtration rate (GFR) is lower than normal. 

c.
Her plasma creatinine concentration is lower than normal and this suggests her glomerular filtration rate (GFR) is lower than normal. 

d.
Her plasma creatinine concentration is lower than normal and this suggests her glomerular filtration rate (GFR) is higher than normal. 

e.
Her plasma creatinine concentration is within the normal range and this suggests she has normal kidney function. 

25. The table below shows the percentages of the filtered load of Na+ that were reabsorbed by the indicated segments of the nephron in the presence of different natriuretic agents or under control conditions in some hypothetical experiments. Which pattern of reabsorption would be obtained if the research subject had been given a large dose of furosemide (Lasix)?  Select the correct choice.
	
	Percent of filtered load of Na+ reabsorbed by:
	

	Choice
	Proximal tubule
	Thick ascending limb
	Distal convoluted tubule
	Collecting tubules and ducts
	Total % of filtered load reabsorbed

	A.
	67
	25
	5
	3
	100

	B.
	67
	25
	2
	4
	98

	*C.
	67
	15
	8
	4
	94

	D.
	67
	25
	5
	1
	98


26. Which of these will increase the secretion of antidiuretic hormone (ADH)?

a. *low blood volume or pressure 

b. high blood volume or pressure 

c. drinking alcoholic beverages  

d. low plasma osmolarity 

27. What is the free H+ concentration when the arterial PCO2 is 34 mmHg and the arterial bicarbonate concentration is 16 mM?

a.
7.3 nM 

b.
11.3 nM 

c.
22.7 nM

d.
40 nM 

e.
*51 nM

28. Compute the net acid excretion (NAE) from the following data: urine flow rate = 3 liters/day, urine titratable acidity = 10 mEq/liter, urine concentration of NH3 + NH4+ = 25 mM, urine bicarbonate concentration = 0.  The NAE is:

a. 30 mEq/day

b. 45 mEq/day

c.
75 mEq/day

d.
*105 mEq/day

e.
250 mEq/day

29. Which acid-base disturbance is sometimes caused by the response of the kidneys to extracellular fluid volume depletion?

a.
Metabolic acidosis 

b.
*Metabolic alkalosis 

c.
Respiratory acidosis 

d.
Respiratory alkalosis

30. Which of these sets of arterial plasma electrolyte concentrations is consistent with metabolic acidosis caused by diabetic ketoacidosis?  (Hint: calculating the anion gap is useful.)  Select the correct choice.
	Choice
	Na+
	Cl-
	HCO3-

	*A.
	140 mM
	103 mM
	8 mM

	B.
	141 mM
	123 mM
	6 mM

	C.
	139 mM
	105 mM
	24 mM

	D.
	142 mM
	95 mM
	36 mM














