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Motor units & spatial
summation

A Motor Unit

© One motor neuron can not stimulate the whole
muscle- can only stimulate the number of fibres
within it.

® The motor neurone and the fibres it stimulates is
called a motor unit

¢ Number of fibres innervated by a single
motor unit depends on the precision of
movement required.

* Eye/ leg

® Motor units recruited depended on the
activity being undertaken

® Recruitment done on twitch response time
or speed of contraction

* Power lifter/ long distance runner

Muscle Fibre Innervation

The Neuromuscular Junction
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All or None Law

© When a motor unit receives a stimulus
of sufficient intensity to elicit a
response, all the muscle fibres
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possible extent.

o If there is not sufficient stimulus none
of the fibres will respond- no
contraction

¢ Example - Biceps

of contraction?
1. Number of motor units recruited
by the brain

® This determines the force that can be

generated within the muscle.

® Greater strength= Greater amount of

motor units that contract
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What influences the strength
of contraction?

2. Frequency at which the impulse
arrives at the muscle fibres

¢ Motor unit responds by giving a
‘twitch’- a brief period of
contraction followed by relaxation

Multiple wave summation

* When a second impulse is applied to the
motor unit before it completely relaxes
from the previous stimulus.

* The sum of both stimuli occur increasing
the total contraction- wave
summation

Multiple wave summation

¢ Rapid firing of stimuli occurs giving
muscles little or no time for relaxation
tetanic or tetanus contraction takes place

* The increase in total contraction can be
explained by the continuous release of
calcium ions which causes greater cross
bridge attachment.

In sport..

® Sportsperson who needs a
high degree of force of a a
short period of time i.e.
shot-putter can achieve
this through multiple wave
summation

® Soon fatigue....

Spatial Summation

* Sportsperson who needs to generate
muscle forces over longer periods of time
i.e. marathon runner will recruit motor
units slightly out of synchronisation.

* This means they don't contract at the
same time

* The whole muscle shares the workload-

some contract some relax é
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