
Endocrine, Metabolism & Exercise 

By Michael Wirth 
 

2008b(15): Describe the changes that occur with ageing that can affect 
oxygen delivery to the tissues during moderate exercise. 
General: Oxygen flux refers to the amount of oxygen delivered to the peripheral 
tissues per minute. In a healthy young adult, the tissue oxygen delivery is ~ 
1,000mLs O2 per minute. This oxygen flux, or total body oxygen delivery, 
decreases with age. Oxygen flux is the product of cardiac output and arterial 
oxygen content. 
Oxygen Flux Equation:  

- the two methods of oxygen carriage are: 
o ‘chemical’ oxygen (i.e. O2 chemically-combined with Hb) 
o dissolved oxygen 

- the oxygen flux equation is: 
 
Oxygen flux =   chemical O2 delivery  + dissolved O2 delivery 

  =  [CO x [Hb] x SaO2 x 1.34] + [CO x PaO2 x 0.003] 

- where: 
o CO is cardiac output (in dl/min) 
o [Hb] is haemoglobin concentration (in g/dl) 
o SaO2 is the saturation of haemoglobin with oxygen (expressed 

as a fraction) 
o 1.34 is Hufner’s number, it indicates the amount of oxygen 

which can combine with one gram of Hb when it is fully 
saturated (e.g. typically 1.34mLsO2/g) 

o PaO2 is the partial pressure of oxygen in the arterial blood 
o 0.003 is a proportionality constant which represents the amount 

of oxygen dissolved in blood (Henry’s Law) ie. 0.003 mLs O2 per 
mmHg pO2 per decilitre of blood 

- during exercise oxygen delivery can be increased by: 
o ↑CO globally and locally 
o ↑ O2 extraction from the tissues 

Affects of Ageing: 
- Cardiovascular: 

o CO = HR x SV 
o CO will decrease with age (~1% for every year >30yrs) 
o can be affected by any of the factors that affect CO 

  heart rate 
• resting heart rate doesn’t change but maximum 

heart rate that can be achieved ↓ from about 
200bpm → 160bpm 

 myocardial contractility 
• ↓maximum SV that can be achieved 

 afterload 
• ↑due to ↓elasticity in large arteries 
• oxygen delivery also affected by PVD 
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 preload 
• ↓due to ↓VR and ↓ventricular compliance 
 

o cardiac work 
 ↑ with ageing due to above factors and possible valvular 

pathology 
o atherosclerosis 

 ↓blood flow and oxygen supply 
o these factors ↓ the ability to ↑CO to match exercising tissue 

demands 
- Respiratory: 

o PaO2  
 ↓with age (PaO2 = 100 – (1/3 x age [years]) x mmHg 
 due to ↑closing capacity with ↑age 
 when CC > FRC the resulting airways closure during 

ventilation causes the blood draining from these alveoli to 
have a ↓pO2 

  ↑venous admixture → ↓PaO2  
o ↓chest wall compliance 
o ↓diffusion capacity 2° to ↑alveolar membrane thickness and 

↓functional surface area 
o ↑work of breathing 
o possible anaemia 

 ↓oxygen carrying capacity 
the ↑V/Q mismatch that results from these processes ↓the ability to oxygenate 
blood when tissue extraction increases  


