
Transport of gases 

in the blood



 Gas exchange between the alveolar air 

and the blood in pulmonary capillaries 

results in an increased oxygen 

concentration and a decreased carbon 

dioxide concentration in the blood leaving 

the lungs. This blood enters the systemic 

arteries, where blood gas measurements 

are taken to assess the effectiveness of 

lung function.



Composition of respired air
in QUIET BREATING (of the 500 ml atmospheric air)

 INSPIRED in a single inspiration

OXYGEN makes up about 21%

NITROGEN              about 79%

CARBON DIOXIDE  about 0.04%

150 ml  occupy the conducting passages – “dead space” air.

This remains unchanged in composition since it is not in contact 

with respiratory surfaces.

350 ml   reach the respiratory units and mix with 2.4 liters alveolar air 

(Functional Residual Capacity).

Alveolar air is saturated with WATER VAPOUR. It constantly gives up 

OXYGEN to the blood, and constantly takes up CARBON DIOXIDE 

from the blood.



 EXSPIRED in a single expiration

OXYGEN makes up     15.7%

NITROGEN                  74.5%

CARBON DIOXIDE        3.6%

WATER VAPOUR          6.2%

This represents a mixture of: “dead space” air – air which has moved out 

unchanged from the conducting passages                  And

Alveolar air - air which has been in contact with respiratory surfaces and 

has given up some oxygen to the blood and taken up carbon dioxide from it.

OXYGEN        13.6%

NITROGEN     74.9%

CARBON DIOXIDE     5.3%

WATER VAPOUR       6.2%



MOVEMENT OF RESPIRATORY GASES

 A gas moves from an area where it is present 

at higher pressure to an area where it is 

present at lower pressure. The movement of 

gas molecules continues till pressure exerted 

by them is the same throughout both area. 

Dry atmospheric air (at sea level) has a 

pressure of 1 atmosphere = 760 mmHg = 

101.3 kilopascals (kPa).







Partial pressures of gases in blood



ALVEOLAR VENTILATION and DEAD SPACE

 At rest, with each breath, we breathe in about 

500 ml of fresh atmospheric air (the TIDAL 

volume). Of this volume 350 ml mix with air 

already in the lung alveoli and 150 ml occupy 

the air passages (anatomical dead space) 

and do not take part in exchange with gases 

in the blood. It is instructive to consider the 

fate of one breath of dry air at rest. For 

simplicity, consider the rate of breathing to be 

10 breaths per minute.



Stage 1



Stage 2



Stage 3



Stage 4



In this case,

 Dead space ventilation = 150 x 10 =1,500 ml/min.

 Alveolar ventivation = 350 x 10 = 3,500 ml/min.

 Total ventilation = 500 x 10 = 5,000 ml/min.

 For simplicity, the CO2 in 350 ml of atmospheric air 

which would be 0.14 ml has been called 0 ml and N2

which would be approximately 276 ml has not been 

quantified, not has the water output.



Forms of oxygen transport

Physically 

dissolved 

in plasma

Chemically 

bound to 

hemoglobin



Physically dissolved oxygen
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Henry-Dalton law



The value of physically dissolved oxygen

 provides diffusion of O2 (the transition into 

the blood or from the blood O2 must go in 

physically dissolved state and only in this 

form can diffuse);

 physically dissolved oxygen significantly 

affects the properties of hemoglobin



Chemically bound to hemoglobin



Oxyhemoglobin dissociation curve

 The curve describes the dependence of 

the degree of hemoglobin oxygen 

saturation from O2 tension in the blood.

 Hemoglobin oxygen saturation (SO2) - the 

percentage between oxyhemoglobin and 

total hemoglobin content.
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