
Respiratory 

2005a(12): Describe the physiological factors influencing the CO2 tension in 
arterial blood 
General: Factors which influence CO2 tension are related to rates of production 
and elimination 
 pPCO2 = VCO2 x 760 where pPCO2 = CO2 tension (mmHg) 
        VA    VCO2 = CO2 production (ml/min) 
      VA = Alveolar ventilation (ml/min) 
 pPCO2 = 200 x 760 
      4000  
 pPCO2 = 38mmHg 
Production 
CO2 is the by-product of mitochondrial aerobic respiration within tissues.  

- Produced via TCA cycle which utilises substrates (CHO, FA, aa) to form 
reduced compounds (NADH, FADH2)  

o Amount of CO2 produced is dependent on proportion used of each 
substrate 

- Reduced compounds enter the electron transport chain which moves 
electrons through intermediaries of ↓electronic potential until it finally 
reacts with O2 to produce energy (ATP) and H2O. Oxidative 
phosphorylation 

- Respiratory quotient (RQ) relates the amount of CO2 produced with 
respiration 

o  Generally quoted as 0.8 
o Relative ↑CO2 production with 1° CHO metabolism (RQ 1.0) 
o Relative ↓CO2 production with 1° lipid metabolism (RQ 0.7) 

- ↑CO2 production can occur: 
o During vigorous exercise (moderate exercise doesn’t effect pCO2 

and may actually result in ↓pCO2 
o Hypermetabolic states (MH, neurolept malignant syndrome) 

Transport 
- Small, uncharged molecule 
- CO2 is transported from site of production (mitochondria) to site of 

excretion (lungs) via venous blood 
- Transported in blood via 3 ways: 

o Dissolved: 10% A-V difference / 5% arterial transport 
o Carbamino Compounds: 30% A-V difference / 5% arterial 
o Bicarbonate: 60% A-V difference / 90% arterial transport 

- CO2 tension in blood is determined by the partial pressure of CO2 and 
solubility (Henry’s Law) 

o Therefore, the CO2 chemically transported (bicarbonate, carbamino 
compounds) will not effect the tension of CO2 in blood 

Elimination 
- CO2 is 20 x more soluble than O2 and therefore passes across 

membranes much faster than O2 
o Moves rapidly across alveolar membrane 
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- Movement is down concentration gradient to alveolar gas which has low 
pCO2 

- PaCO2 is inversely proportionate to alveolar vent 
o ↑MV → ↑excretion of CO2 → ↓pCO2 
o This is less affected than pO2 by physiological 

V/Q inequalities due to the straight line nature 
of the CO2 dissociation curve at physiological 
range 

o Areas of high V/Q ratio (apices) can adequately 
compensate for areas of low V/Q ratio (bases) 

Control of Ventilation 
- Largely driven by PaCO2 feedback loops 

o Tight control ±3mmHg about 40mmHg 
- Central chemoreceptors (Medullary receptors) 

o CO2 freely crosses BBB → forms H+ → ↓pH 
(as CSF has less buffering capacity than 
blood) → detected by chemoreceptor → 
stimulation of dorsal group → ↑RR (↑MV) 

o As pCO2 inversely proportionate to MV → ↓PaCO2 
- Peripheral chemoreceptors (carotid bodies, aortic bodies) 

o Also detect ↑PaCO2 (although this is not as important as central 
chemoreception) 
 Direct detection of CO2 
 Also detection of ↑H+ / ↓pH 

o ↓O2 tension will stimulate peripheral chemoreceptors (carotid 
bodies 1° in humans) → stimulate dorsal ventilatory group → ↑RR 
 This has synergistic effect if ↑PaCO2 is also present 

- Other causes of ↑RR 
o Adrenaline/noradrenaline release: during exercise, 

pheochromacytoma 
o Joint/mm receptor activation during exercise 
o Rise in blood temperature during exercise 
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