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-	Which	of	the	following	will	return	toward	normal	few	weeks	following	ascending	
to	high	altitude	(and	stay	at	the	top	of	the	mountain)?:	
o	Arterial	hydrogen	ion	concentration	***	
o	Arterial	carbon	dioxide	tension	
o	Arterial	bicarbonate	ion	concentration	
o	Arterial	hemoglobin	concentration	
o	Alveolar	ventilation	
-	Which	of	the	following	is	most	likely	cause	of	a	high	arterial	PCO2?	
o	Increased	metabolic	activity	during	exercise	
o	Increased	alveolar	dead	space	volume	
o	Depressed	medullary	respiratory	centers	***	
o	Alveolar	capillary	block	
o	Increased	alveolar	ventilation	
-	Which	of	the	following	statements	characterize	pulmonary	compliance?	
o	Increases	during	emphysema	
-	Which	of	the	following	shifts	the	oxyhemoglobin	curve	to	the	left?	
o	Increased	temperature	
o	Exercise	
o	Hyperventilation	***	
o	Metabolic	acidosis	
-	Which	of	the	following	has	to	be	less	in	the	fetus	than	in	the	mother?	
o	PaCO2	
o	Pulmonary	vascular	resistance	
o	Affinity	to	hemoglobin	
o	PaO2	***	
o	Arterial	hydrogen	ion	concentration	
-	Lack	of	oxygen	equilibration	due	to	diffusion	limitation	(in	alveolar	capillary	
block)	can	be	evaluated	by	measuring	
o	Diffusion	capacity	of	CO	***		
o	Diffusion	capacity	of	CO2	
o	Diffusion	capacity	of	N2	



Past paper questions: 

 (The ones I managed to understand, the others are not clear). I will attach the pictures at the end 

of this document: 

- Which of the following will return toward normal few weeks following ascending to high 

altitude (and stay at the top of the mountain)?:  

o Arterial hydrogen ion concentration  

o Arterial carbon dioxide tension  

o Arterial bicarbonate ion concentration  

o Arterial hemoglobin concentration  

o Alveolar ventilation 

- Which of the following is most likely cause of a high arterial PCO2?  

o Increased metabolic activity during exercise  

o Increased alveolar dead space volume  

o Depressed medullary respiratory centers  

o Alveolar capillary block  

o Increased alveolar ventilation  

 

- Which of the following statements characterize pulmonary compliance?  

o Increases during emphysema  

- Which of the following shifts the oxyhemoglobin curve to the left?  

o Increased temperature  

o Exercise  

o Hyperventilation  

o Metabolic acidosis  

- Which of the following has to be less in the fetus than in the mother?  

o PaCO2  

o Pulmonary vascular resistance  

o Affinity to hemoglobin  

o PaO2 

o Arterial hydrogen ion concentration  

- Lack of oxygen equilibration due to diffusion limitation (in alveolar capillary block) can 

be evaluated by measuring  

o Diffusion capacity of CO  

o Diffusion capacity of CO2 

o Diffusion capacity of N2  

 





 



 Sheet # 9 RESPIRATORY SYSTEM Date: 22/12/2015 
Dr Yanal Shafagoj 

Physiology 

 P a g e  | 7
Written by  Aya Naim Abusheikha 

 6.1 is the dissociation constant of carbonic acid. For the CO2 we multiply 

by 0.03 (conversion factor) to convert mmHg to millimoles. This equation 

shows us how when CO2 increases, pH decreases.  

 Ascent to high altitudes increases ventilation because of hypoxia (which 

results from the decreased PO2 of the inspired air), but it’s antagonized by 
the resulting alkalosis (due to washing out of CO2). Kidneys, on the other 

hand, compensate slowly; it takes 3 to 5 days for bicarbonate excretion in 

the urine by the kidneys to occur (kidneys usually retain HCO3-). So when 

both CO2 and HCO3- are decreased, pH goes back to normal; so after 5 days you’d end up with low CO2 in the blood but never low pH. Central 

suppression will be removed, and you’re left with peripheral stimulation 

and therefore your ventilation is increasing to the maximum at that level (4-

5 times normal). 

 When you descend, there’s no hypoxia, so there’s no peripheral 

stimulation and your ventilation is going to decrease. Decreased ventilation 

means accumulation of CO2 resulting in decreased pH leading to acidosis. 

Acidosis occurs due to CO2 accumulation while bicarbonate levels are still 

low (The kidneys need at least a couple of days to go back to normal). 

Normally, the kidney does not excrete bicarbonate at all. When you descend 

from a high place, not only will the kidney not excrete bicarbonate, it will 

produce its own bicarbonate until bicarbonate levels become normal again. 

 

The end 

 

Past paper questions: (The answers are from the website not me) 

1)  Which of the following will return toward normal few weeks 

following ascending to high altitude (and stay at the top of the 

mountain)?:   

 Arterial hydrogen ion concentration   

 Arterial carbon dioxide tension   

 Arterial bicarbonate ion concentration  

 Arterial hemoglobin concentration   

 Alveolar ventilation  

 

Noor
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2) Which of the following is most likely cause of a high arterial PCO2? 

 
 o Increased metabolic activity during exercise  

 o Increased alveolar dead space volume 

 o Depressed medullary respiratory centers 

 o Alveolar capillary block  

 o Increased alveolar ventilation 

3) What happens to arterial blood gases after a period of 

hyperventilation: >>> increase Po2, decrease Pco2, no change 

PH2o 

 

4) Hyperventilation can result from: 

a- increase alveolar Pco2  

     b- increase alveolar Po2  

     c- decrease arterial Pco2 below 30 mmHg Lejan 2009/2010 

     d- direct stimulation of central chemosensitive receptors due to 

increase PH 

     e- a decline of arterial Po2 from 100 mmHg to 70 mmHg 

 

BRS Physiology questions: 

19) Hypoxemia produces hyperventilation by a direct effect on the: 

 (A) phrenic nerve (B) J receptors (C) lung stretch receptors (D) 

medullary chemoreceptors (E) carotid and aortic body chemoreceptors  

20)  Which of the following changes occurs during strenuous 

exercise?  

(A) Ventilation rate and O2 consumption increase to the same extent (B) 

Systemic arterial Po2 decreases to about 70 mm Hg (C) Systemic arterial 

Pco2 increases to about 60 mm Hg (D) Systemic venous Pco2 decreases 

to about 20 mm Hg (E) Pulmonary blood flow decreases at the expense 

of systemic blood flow 

25. A 38-year-old woman moves with her family from New York City 

(sea level) to Leadville Colorado (10,200 feet above sea level). 

Which of the following will occur as a result of residing at high 

altitude? 

 (A) Hypoventilation (B) Arterial Po2 greater than 100 mm Hg (C) 

Decreased 2,3-diphosphoglycerate (DPG) concentration (D) Shift to the 
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right of the hemoglobin–O2 dissociation curve (E) Pulmonary 

vasodilation (F) Hypertrophy of the left ventricle (G) Respiratory 

acidosis 

Answers and explanations: 

19. The answer is E [VIII B 2]. Hypoxemia stimulates breathing by a 

direct effect on the peripheral chemoreceptors in the carotid and aortic 

bodies. Central (medullary) chemoreceptors are stimulated by CO2 (or 

H+ ). The J receptors and lung stretch receptors are not chemoreceptors. 

The phrenic nerve innervates the diaphragm, and its activity is 

determined by the output of the brain stem breathing center. 

 20. The answer is A [IX A]. During exercise, the ventilation rate increases 

to match the increased O2 consumption and CO2 production. This 

matching is accomplished without a change in mean arterial Po2 or Pco2. 

Venous Pco2 increases because extra CO2 is being produced by the 

exercising muscle. Because this CO2 will be blown off by the 

hyperventilating lungs, it does not increase the arterial Pco2. Pulmonary 

blood flow (cardiac output) increases manifold during strenuous 

exercise. 

25. The answer is D. At high altitudes, the Po2 of alveolar air is decreased 

because barometric pressure is decreased. As a result, arterial Po2 is 

decreased (<100 mm Hg),  and hypoxemia occurs and causes 

hyperventilation by an effect on peripheral chemoreceptors. 

Hyperventilation leads to respiratory alkalosis. 2,3-Diphosphoglycerate 

(DPG) levels increase adaptively; 2,3-DPG binds to hemoglobin and 

causes the hemoglobin– O2 dissociation curve to shift to the right to 

improve unloading of O2 in the tissues. The pulmonary vasculature 

vasoconstricts in response to alveolar hypoxia, resulting in increased 

pulmonary arterial pressure and hypertrophy of the right ventricle (not 

the left ventricle). 

 


