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1997a(3): Describe the role of Hb in the carriage of CO2 in the blood 
General: CO2 is produced as a by-product of aerobic metabolism (TCA cycle) in 
mitochondria of tissue 

- CO2 must be transported from site of production (tissue mitochondria) to 
point of excretion (lungs). 

- Transport occurs in venous blood (A-V difference) in 3 ways: 
o Bicarbonate (60%) 
o Dissolved in blood (10%) 
o Carbamino compounds when interacting with proteins (30%) 

 Hb is the major protein involved in carbamino compound 
formation 

Hb: The main O2-carrying compound of the blood 
- Contained within erythrocytes 

o 200-300 million Hb molecules within a single erythrocyte 
Bicarbonate Formation (60% A-V difference / 90% 
arterial CO2 transport) 

- Main mode of transport of CO2 in the blood 
- CO2 + H2O → H2CO3 → H+ + HCO3

- 
o Carbonic anhydrase required to catalyse 

the 1st equation, only present in RBC 
o Dissociation of carbonic acid occurs 

spontaneously 
o HCO3

- diffuses out of RBC (Cl- shifts into RBC to maintain 
electroneutrality Hamburger Effect) 

o H+ is buffered by histidine moieties on more basic deoxyHb = 30% 
of the Haldane Effect 

Carbamino Compound formation (30% A-V difference / 5% arterial CO2 
transport) 

- CO2 binds to the amine ends of Hb to form carbamino compounds 
o Hb has far more amine residues than any other plasma protein 

- Oxy-Hb will offload more readily in the presence of ↑CO2 (eg in active 
tissue) i.e O2-dissociation curve shifts to the right = Bohr Effect 

- Deoxy-Hb has a greater affinity for CO2 = 70% of Haldane Effect 
o As O2 is off-loaded at tissue, it will uptake more CO2 

- CarbaminoHb will return to pulmonary capillary 
Excretion of CO2 

- PACO2 < PcapCO2: therefore CO2 at mixed venous point (pCO2 ~46mmHg) 
will move down conc gradient from plasma (ie mt) → alveolus 

- CO2 will dissociate from Hb → dissolve into plasma → continue down 
conc gradient to alveolar gas 

- Movement of O2 from alveolar gas to plasma → deoxyHb forming oxyHb 
→ further ↓affinity for CO2 until arterial point (pCO2 ~40mmHg) 

Net effect of Hb is to allow a large ↑blood content CO2 (↑CO2 carrying capacity) 
with only a small ↑pCO2 (from 40mmHg → 46mmHg). 
  


