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After the immediate source of cell energy, including that used for muscle contraction (ATP and PCr) have
reached exhaustion, the next more complex process begins to take action within the cytosol. The glycolytic
pathway breaks down carbohydrate storage forms of glycogen and glucose.lln a series of 10-12 enzymatic
reactions, glucose is broken down in the process called glycolysis to produce two molecules of pyruvate and
four molecules of ATP. However, as mentioned earlier, the initial process is ATP-dependent and requires two
molecules of ATP to "jump-start” the breakdown of glucose. Hence, the net generation of ATP during the
initial glycolysis step is (-2) + 4 = two molecules of ATP.2

Glossary Term: Glycolysis - Breakdown of glucose; for each molecule of glucose, two molecules of pyruvate
and two ATP molecules are produced.

Glycolysis (gl y co =glucose, | y si s = break apart ) is the universal pathway for glucose oxidation,
whereby glucose metabolism is an essential energy source for al cells and particularly the brain and red blood
cells, aswell as skeletal muscles.3

In contrast, if glycogen is broken down to pyruvate during glycogenolysis, only one ATP molecule is
consumed, and therefore glycogenolysis alows for a higher ATP harvest as three ATP molecules are
generated.1 In both cases, the amount of energy produced is relatively small, and the available capacity of this
system is ~1 min (see figure 9.2.2.1). In the absence of adequate oxygen (e.g, during a 100-yard sprint),
pyruvate (a.k.a. pyruvic acid) is then converted to lactic acid; the detailed transition reaction is described in
segment 9.3.5.

The glycolytic pathway is regulated by negative feedback; meaning, it is upregulated by high concentrations
of ADP and Pi whereas it is downregulated by high concentrations of ATP.2

For more detail on glycolysis and glycogenolysis, please refer to sections 9.3.3. and 9.3.4.

Although the amount of ATP produced during glycolysis and glycogenolysis is relatively scarce, the
combined actions of both the ATP-PCr and glycolytic systems allow the skeletal muscles to generate force
when oxygen availability islow.

If sufficient oxygen is available to the muscle cell during glycolysis, the oxidative system begins to assume the

majority of energy production.1
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True or False: The net energy gain from glycolysisis 2 molecules of ATP.

17.2.1: Short-Term Energy- GlycolyticPathway is shared under a CC BY-NC-SA 4.0 license and was
authored, remixed, and/or curated by LibreTexts.
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