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2004b(9): Describe how CO2 is produced in the body. How does it move 
from the site of production to the pulmonary capillary? 
Production 

- CO2 produced in the mitochondria of cells during aerobic metabolism 
- Waste product of the TCA (citric acid) cycle →~200ml/min 

o Entry of a substrate (CHO, FFA, Ketone, aa’s) in form of AcetylCoA 
with movement of electrons through enzymatic reactions 
 Forms CO2, and reduced compounds FADH, NADH + H+ 

o Final movement of electrons via reduced compounds through the 
electron transport chain → moves electrons through intermediaries 
of lower and lower potential until it combines with O2 to form H2O 
and ATP (energy) 

- Amount of CO2 produced depends on the energy substrate (CHO vs fatty 
acid vs ketones vs aa) 

Transport 
200-300 million Hb molecules present within each RBC 

- Hb loaded with O2 arrives at active tissues 
o ↑CO2, ↓O2, ↑T°C of working tissue 
o Right-shift in O2-dissociation curve (Bohr Effect) → ↑off-loading of 

O2 → formation of deoxyHb 
- Overall effect of these mechanisms of transport → allow for +++CO2 to be 

transported with minimal effect on pCO2 (arterial CO2 ~40mmHg, mixed 
venous ~46mmHg) which effectively maintains conc gradient b/n blood 
and mt for diffusion 

3 main ways for transporting CO2 in venous blood 
(A-V difference) 

1. Dissolved (10%) 
2. Bicarbonate (60%) 
3. Carbamino Compounds (30%) 

Dissolved in blood (10%) 
- CO2 is ~20 x more soluble than O2 
- Exerts pCO2 ~46mmHg 

Bicarbonate (60%) 
- Most prolific store of CO2 for transport → 

transport as HCO3 
- CO2 + H2O → H2CO3 → H+ + HCO3

- 
o First reaction requires carbonic anhydrase as catalyst – only 

present in RBC / endothelial cell 
- Formation of HCO3

- → diffuses out of cell (inward shift of Cl- to maintain 
electroneutrality) → Hamburger Effect 

- H+ is buffered by the histidine moieties on the more basic deoxyHb (Hb 
stripped of O2) = 30% of the Haldane Effect 

Carbamino compound formation (30%) 
- DeoxyHb most important protein involved in carbamino compound 

formation (70% of the Haldane Effect) 
- Many more molecules CO2 bind to Hb to form carbaminoHb cf oxyHb 


