
123

Excess glucose in cells may enter anabolic carbohy-
drate pathways and be linked into storage forms such as
glycogen. Most cells can produce glycogen; liver and
muscle cells store the greatest amounts. Following a meal,
when blood glucose concentration is relatively high, liver
cells obtain glucose from the blood and synthesize glyco-
gen. Between meals, when blood glucose concentration is
lower, the reaction reverses, and glucose is released into
the blood. This mechanism ensures that cells throughout
the body have a continual supply of glucose to support
cellular respiration.

Glucose can also react to form fat molecules, which
are later deposited in adipose tissue. This happens when
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FIGURE 4.12
A summary of ATP synthesis by oxidative phosphorylation.

4.1 C L I N I C A L  A P P L I C A T I O N

OVERRIDING A BLOCK IN GLYCOLYSIS

Michael P. was noticeably weak from his

birth. He didn’t move much, had poor

muscle tone and difficulty breathing, and

grew exhausted merely from the effort of

feeding. At the age of two and a half

months, he suffered his first seizure,

staring and jerking his limbs for several

frightening minutes. Despite medication,

his seizures continued, occurring more

frequently.

The doctors were puzzled because

the results of most of Michael’s many med-

ical tests were normal—with one notable

exception. His cerebrospinal fluid (the fluid

that bathes the brain and spinal cord) was

unusually high in glucose suggesting that

Michael’s cells were not adequately catabo-

lizing glucose.

Hypothesizing that a profound lack of

ATP directly caused the symptoms, medical

researchers tried dietary intervention beyond

the block in the boy’s metabolic pathway,

taking a detour to energy production. When

Michael was seven and a half months old, he

began a diet rich in certain fatty acids. Within

four days, he appeared to be healthy for the

very first time! The diet had resumed cellular

respiration at the point of acetyl coenzyme A

formation by supplying an alternative to glu-

cose. Other children with similar symptoms

have since enjoyed spectacular recoveries

similar to Michael’s thanks to the dietary

intervention, but doctors do not yet know

the long-term effects of the therapy. This

medical success story, however, illustrates

the importance of the energy pathways—

and how valuable our understanding of them

can be. ■

a person takes in more carbohydrates than can be stored
as glycogen or are required for normal activities. Because
the body has an almost unlimited capacity to perform this
type of anabolism, overeating, even if mostly carbohy-
drates, can cause weight gain (overweight).

This section has considered the metabolism of glu-
cose, although lipids and proteins can also be broken
down to release energy for ATP synthesis. In all three
cases, the final process is aerobic respiration, and the
most common entry point is into the citric acid cycle as
acetyl CoA (fig. 4.15). These pathways are described in
detail in chapter 18 (pp. 718–720).
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