
Physiol-11A9 Describe the ways in which CO2 is carried in blood. 
 
Background 
 
CO2 is a byproduct of aerobic metabolism 
 
Normal values 
70 kg adult ! CO2 production 200 mL/min 
Arterial blood has 480 mL CO2/L at 40 mmHg 
Venous blood has 520 mL CO2/L at 46 mmHg 
 
CO2 Transport 
 
CO2 is carried in blood in 3 ways 
 
 Arterial Venous 
Dissolved 5% 10% 
As HCO3

– 90% 60% 
As carbamino compounds 5% 30% 
 
Dissolved 
Dissolved CO2 obeys Henry’s law – i.e. amount dissolved ∝ CO2 partial pressure 
CO2 solubility coefficient is 0.03 mmolL–1mmHg–1 at 37 ºC 
Approx 3 mL dissolved per mL 
 
Bicarbonate 
CO2 in dissolved in blood diffuses into red blood cells (RBC) → reacts with water 
(catalysed by carbonic anhydrase) in the following reaction: 
 
CO2 + H2O  !  H2CO3  !  H+ + HCO3

– 
 
As H2CO3 dissociates into 2 ions ! ↑RBC osmolality ! swells ! ∴ venous RBC 
larger than arterial RBC 
 
HCO3

– in RBC is exchanged for Cl– via antiport (chloride shift or Hamburger effect) 
 
DeoxyHb is a better buffer for H+ than oxyHb (this contributes to 30% of Haldane 
effect) ! ∴ venous RBC can carry more CO2 (in form of HCO3

–) than arterial RBC 
 
Carbamino compounds 
CO2 binds to terminal amine groups of proteins ! forms carbamino compound + H+ 

R–NH2  +  CO2  !  RNH–CO2  +  H+ 
 
Haemoglobin is the most abundant protein ∴ greatest potential to bind CO2 
DeoxyHb binds to CO2 much more tightly than oxyHb (this contributes to 70% of 
Haldane effect) 
This is partially contributed by the better H+ buffering capacity of deoxyHb 
 
 



 
Examiner’s comments – This question was passed by 27% of candidates. 
 
In order to pass, candidates were expected to provide a detailed description of the 
three methods by which CO2 is carried in the blood, i.e. dissolved, as converted to 
bicarbonate, and combined with proteins. Extra marks were awarded to those 
candidates who explained the importance of red blood cells/haemoglobin, reasons 
for differences between arterial and venous carriage, and clear concise 
descriptions of Haldane effect. Common errors included incorrect units in describing 
the carriage of CO2, and chemical equations that did not balance with respect to 
chemical elements or electrical stability. 
 
 


