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We have seen that protoplasm is chilled by liquefaction,
and that this brings it back to the solid state, when the heat
is recovered. This series of operations must be very rapid
in the case of nerve-slime and even of muscle-slime, and
may account for the unsteady or vibratory character of
their action. Of course, if assimilation takes place, the
heat of combination, which is probably trifling, is gained.
On the other hand, if work is done, whether by nerve or by
muscle, loss of energy must take place. In the case of
the muscle, the mode by which the instantaneous part of
the fatigue is brought about is easily traced out. If when
the muscle contracts it be under stress, it will contract less
than it otherwise would do, and there will be a loss of heat.
It is like an engine which should work by dissolving salt
in water and using the contraction during the solution to
lift a weight, the salt being recovered afterwards by distillation.
But the major part of fatigue has nothing to do
with the correlation of forces. A man must labor hard to
do in a quarter of an hour the work which draws from him
enough heat to cool his body by a single degree. Meantime,
he will be getting heated, he will be pouring out extra
products of combustion, perspiration, etc., and he will be
driving the blood at an accelerated rate through minute
tubes at great expense. Yet all this will have little to do
with his fatigue. He may sit quietly at his table writing,
doing practically no physical work at all, and yet in a few
hours be terribly fagged. This seems to be owing to the
deranged sub-molecules of the nerve-slime not having had
time to settle back into their proper combinations. When
such sub-molecules are thrown out, as they must be from
time to time, there is so much waste of material.
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