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Impact of Glycogen Depletion in Muscle on Fatigue

Muscle fatigue is a state of physiological inability to contract and it occurs during excessive
exercise. Fatigue is partially caused by failure of SR Ca+2 release, although it has been largely
misunderstood for years. Muscles use adenosine triphosphate (ATP) as an energy source and
once ATP is created aerobically there is virtually unlimited sources of energy. However,
respiration is limited on how fast it can work because it requires an ongoing supply of oxygen.
ATP is also provided by anaerobic metabolism that doesn't require a continuous supply of
oxygen. Anaerobic pathways can provide ATP immediately, but they also have limited stores
that need to be refilled after they are used up.

It has long been know that muscle glycogen depletion leads to muscle fatigue and the inability
to continue exercise. For example, fatigue during a marathon run (sometimes referred to
“hitting the wall”) is many times associated with and thought to be caused by glycogen
depletion. The mechanism of how muscle glycogen depletion induces fatigue is not clear. There
is plenty of fat available for substrate for energy production so it cannot be simply due to a lack
of energy.

The hypothesis of this research is that glycogen depletion alters the structure of the t-tubular-
sarcoplasmic reticulum (SR) junction thus disrupting calcium release from the Ryanodine
receptor (SR calcium release channel) which reduces the force and power capacity of the
muscle.
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