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glycogen breakdown, a process whose maximum flux
greatly exceeds those of the citric acid cycle and oxidative
phosphorylation. Much of this G6P is therefore degraded
anaerobically to lactate (Section 17-3A ) which, in the Cori
cycle (Section 23-1C), is exported via the bloodstream to
the liver,where it is reconverted to glucose through gluco-
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ing duration is summarized in Fig.27-3.

b. Muscle Fatigue Has a Protective Function
Muscle fatigue, defined as the inability of a muscle to

maintain a given power output,occurs in ! 20 s under con-
ditions of maximum exertion.Such fatigue is not caused by
the exhaustion of the muscle’s glycogen supply. Rather, it
may result from glycolytic proton generation that can drop
the intramuscular pH from its resting value of 7.0 to as low
as 6.4 (fatigue does not, as is widely believed, result from
the buildup of lactate itself, as is demonstrated by the ob-
servation that muscles can sustain a large power output un-
der high lactate concentrations if the pH is maintained
near 7.0).Nevertheless,how acidification might cause mus-
cle fatigue is unclear.Two other proposed causes for mus-
cle fatigue are (1) the increased [Pi] arising largely from the
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Figure 27-3 Source of ATP during exercise inhumans.The
supply of endogenousATP is extended for a few seconds by
phosphocreatine,after which anaerobic glycolysis generates ATP.
The shift from anaerobic to aerobic metabolism (oxidative
phosphorylation) occurs after about 90 s,or slightly later in
trained athletes. [Adapted from McArdle,W.D.,Katch,F.I.,and
Katch,V.L.,Exercise Physiology, 2nd ed.,Lea & Febiger (1986),
p.348.]
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Figure 1 : Utilisation des systèmes de production d'énergie pendant l'activité 
physique. A. Systèmes de production en fonction en fonction du temps de l'activité B. 

systèmes de production en fonction de la puissance (V02 max) C. systèmes de production au 

cours d'une activité et de sa récupération (1,2)
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Figure 1 : Comparaison des voies de biosynthese d'ATP (PCr - 

Phosphocréatine). A. comparaison des débits énergétiques (puissance développée) B. 

comparaison des capacités énergétiques (réserves) C. Bilan des caractéristiques de chaque 

système de production d'énergie (3) 

FICHE 1 : LES VOIES MÉTABOLIQUES PENDANT L'ACTIVITÉ 
SPORTIVE
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