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Purpose: During fatiguing exercise in healthy humans, the central governor theory posits that the brain output 
slows before peripheral fatigue, leaving a central reserve. We proposed that highly trained athletes might have 
access to the central reserve. The primary test to examine this was transcranial magnetic stimulation (TMS) with 
single pulse stimulation over the primary leg motor cortex during maximal quadriceps muscle activation in a fresh 
condition, and then immediately following exhaustive cycling exercise.  
 
Method: In four professional cyclists, we tested the EMG silent period duration following the motor evoked 
potential (stimulus intensity adjusted for ~1mV, or max tolerated intensity) during five maximal voluntary 
isometric contractions (MVIC), in the fresh state and then repeated post exercise (~6min; 4000m time trial). Tests 
were conducted at the velodrome over two consecutive days, as part of a broader 5-day testing schedule involving 
both laboratory and velodrome testing. In addition, anodal transcranial direct current stimulation (tDCS, at 2mA, 
anode leg motor cortex, cathode contralateral supraorbital, 5x7cm saline soaked sponges) or sham was delivered 
prior to the pre-exercise baseline TMS, and was randomly ordered across subjects. 
 
Results: Silent period duration was reduced for every subject following fatiguing exercise (with MEP amplitude 
preserved), and was typically associated with increased voluntary drive (greater EMG activity, depending on the 
subject). The single pulse of TMS further increased the maximal EMG during maximal contraction, but this reduced 
following fatiguing exercise. tDCS intervention prior to the exercise partially restored the pre-exercise silent period 
duration. 
 
Conclusion 
Unlike previous reports in the literature in healthy subjects, corticospinal inhibition (silent period) was reduced in 
the fatigued state rather than increased, suggesting greater brain engagement and potentially less influence of the 
central governor. Interventional brain stimulation (tDCS) may act to normalize corticospinal inhibition. 
 
 
 


