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Abstract

Since 1910 numerous investigators have reported an
increase in oxygen consumption above resting levels in
the period after exercise. This extra oxygen
consumption after exercise has been referred to as
excess post-exercise oxygen consumption (EPOC). Two
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oxygen consumption following exercise were called fast
and slow. The decline of the fast component is
complete in about 2 minutes, whereas the slow
component can last anywhere from 10 to 90 minutes
depending on the intensity and duration of exercise.
Also, the metabolic rate could be 10 to 20% above the
yxv-o/\on.lbc value for 1.5 to 2 hours after the cessation
of physical activity. This is referred to as the "ultra-
slow” component of EPOC. The EPOC can be
explained by the chemical and physical changes that
occur in tissues during exercise and persist into recov-
ery, and that cause the muscle cells (and cells in other
tissues) to elevate oxygen consumption. Explanation of
the elevated post-exercise oxygen consumption rests
with mitochondria. Direct control of mitochondrial
rP<mmnnn mmhr be exerted hv the concentrations of
ADP ATP, inorganic phosphate, and creatine
phosphate. Indirect control of mitochondrial respiration
include many factors such as catecholamines,
thyroxine, glucocorticiods, fatty acids, calcium ions, and
temperature. This paper reviews all these factors along
w1th a discussion on the historicl background and
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1.

Historical background and significance

Studies examining the increase in metabolic
rate following acute exercise date back to the
early 1900s. According to Mole (1), the first
to study the time course of oxygen
consumption during recovery from exercise
were Krogh and Lindhard (2,3). Gasser and
Brooks (4) stated that since 1910 numerous
investigators have reported an increase in
oxygen consumption {(VO2) above resting lev-
els in the period after exercise. This extra
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referred to as oxygen debt (5), recovery energy
expenditure (1.6.7 \ and excess nost-exercise

«penditure (1,6, exerci
oxygen consumptlon (EPOC) (4). Gasser and
Brooks (4) indicated that the term "O2 debt"
has the advantages of recognition and implicit
reference to a vast scientific literature; howev-
er, continued use of this term has several lim-
itations. Gasser and Brooks (4) suggested that
the term "O2 debt" should not be used as it
implies a causality that is contrary to what is
known about post-exercise metabolism. They
also argued that some factors influencing the
post-exercise VO2 such as catecholamines,
substrate cycling, and body temperature, may
not represent recovery per se, but rather may
be a part of the metabolic disturbance Theref—
Ore, Gasser and BIUUI\D plupuocu the use of the
alternative term "excess post-exercise oxygen

consumption”. They argued that this term

avoids any implication of causality in
identifying the elevation in metabolic rate
above resting levels after exercise.
Furthermore, they added that the descriptive
term EPOC does not bias the hypothesis that
the EPOC must be understood in terms of
those factors that influence mitochondrial

respiration.

Although it is a controversial topic, EPOC
may have important and significant
implications for the control of body mass (8).
In fact, EPOC is often cited as playing an
important role in significantly increasing
energy expenditure in weight loss programs
that employ exerc1se ). Itis clear that the
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a fraction of the total increase in energy
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