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The Roles of The Nervous 
System In Fatigue

Historical Perspective

Hill AV et al. Muscular exercise, lactic acid and the supply and utilization of oxygen: parts VII-VIII. Proc Royal Soc Brit 1924;97:155-176.

Noakes T.D. How did AV Hill understand the VO2max and the “plateau phenomenon”? Still no clarity? Br J Sports Med 2008;42:574-580.

• Hill may have been one of the first exercise physiologists to theorize a central 
processing “governor”.

• The irony of Noakes’ model is that it is named from the work of Hill, who most 
exercise physiologists argue provided evidence of muscle and cardio-pulmonary 
derived causes of fatigue during exercise!

“… it would clearly be useless for the heart to make an excessive effort if by so doing 
it merely produced a far lower degree of saturation of arterial blood; and we suggest 
that, in the body (either in the heart muscle itself or in the nervous system), there I 
some mechanisms which causes a slowing of the circulation as soon as a serious 
degree of unsaturation occurs, and vice versa.  This mechanism would tend to act as 
a ‘governor’ maintaining a high degree of saruration of the blood.”

Noakes T.D. How did AV Hill understand the VO2max and the “plateau phenomenon”? Still no clarity? Br J Sports Med 2008;42:574-580.

Hill’s Model
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Classic Exercise Physiology View of 
Exercise-Induced Fatigue

Noakes’ Central Governor Model
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Organization of the Nervous 
System
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Nerve 
Classification
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Functional Anatomy
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Motor Pathways
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Autonomic Nervous System
• Sympathetic Axis  • Parasympathetic Axis
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Sensory Functions
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Heat Sensitivity

Muscle energy store depletion?
Muscle metabolite accumulation?
Acidosis?
Membrane potential dysfunction?
 Intracellular Ca++ issues?
Motor unit recruitment?
 CNS over-ride (heat, brain fatigue)?


