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Table 2-2. Total Adenosine Triphosphate (ATP) Formed from Carbohydrate
during Aerobic Metabolism®

Glycolysis ATP From Glucose  ATP From Glycogen
Phosphorylation of glucose -1 0
Phosphorylation of fructose-6-phosphate -1 -1
Production at two steps in glycolysis +4 +4
Two molecules of NADH to electron transport chain (ETC) +6 +6
Pyruvate to Acetyl-CoA

Two molecules of NADH to ETC +6 +6
Krebs cycle

Production from guanosine triphosphate +2 +2
Six molecules of NADH to ETC +18 +18
Two molecules of FADH, to ETC ++4 ++4
Total +38 +39

“alculations assume 3 ATP per NADH and 2 ATP per FADH,.
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Fig. 1. Energy system contribution to the total energy supplvy
during sprint and middle distance running. The 200m (n = 3),
A00mM (N = &6), 800mM (N = 5) and 1500mMmM (Nn = 6) runNnning events
vwere simulated on a treadmill. Energy release vwas evaluated
using the accumulated oxygen deficit method (from Spencer
and Gastin,[B°] with permission). WVOosmax = Maximal oxyvgen up-
take.

= § &

15 s ol Sotad oS3



Cullsd 30 (5551 A (S i b

(,.—"’ . s
£t i

Table Il. Estimates of anaerobic and aerobic energy contribution

during selected periods of maximal exercise

Duration of exhaustive % Anaerobic % Aerobic®

exercise (sec)

0-10 94 (S

0-15 88 12

0-20 82 18

0-30 73 27

0-45 63 37

0-60 55 45

O0-75 49 51

0-90 44 56

0-120 37 63

0-180 27 73

0-240 21 79

a Approximately = 10% at the 95% prediction level (refer table |
and fig. 2).
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Cell
membrane
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1 el 4 'lhemRNAIeave§ :
protein synthesis th |
in the cytoplasm. o s and
%3 enters the cytoplasm.

L } i E L\ B ' A
eV I ¥~ The general mechanism of action of a typical steroid hormone, leading to direct gene activation and
rotein synthesis.
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Nonsteroid hormones ‘\'
can't pass through the
cell membrane.

The adenylate
cyclase catalyzes
the formation of

membrane

The cAMP activates

protein kinases (enzymes)
that lead to cellular

He1¥] =K ®<] The mechanism of action of a nonsteroid hormone, in this case activating a second messenger (cyclic
*eggsine monophosphate, or cAMP) within the ggjgtﬁ@grgxgaggigellular functions.
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Increased blood
osmolality stimulates
osmoreceptors in
the hypothalamus.

The hypothalamus
sends a neural
signal to the

posterior pituitary
gland.

The posterior pituitary
gland secretes ADH
into the blood.

56

. 'osmolality.

Sweating causes loss

of blood plasma,

resulting in hemo- Muscular activity
concentration and qpmofé's sweating.
increased blood

ADH acts on the kidneys,
increasing the water
permeability of the renal
tubules and collecting
ducts, leading to increased
resorption of water.
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Prolonged exercise without
adequate fluid replacement can
lead to dehydration.

converting enzyme
in the lungs converts
angiotensin | to
angiotensin Il

Renin converts the
protein angiotensinogen,
released by the liver,

to angiotensin |.

Angiotensinogen

stimulates the adrenal

L= Renin is secreted
- by the kidneys. o .. —F 2SS cortex to release
P aldosterone and
Blood vasoconstricts blood
vessels, increasing

blood pressure.

¥

Dehydration can,
in turn, cause a
decrease in blood
pressure, which is
sensed by the
kidneys.
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