Isometric and isotonic contractions

Isotonig contraction occurs when the force
of the muscle contraction is greater than the
load and the tension on the muscle remains
constant during the contraction; when the
muscle contracts, it shortens and moves the
load.

Isometriccontraction occurs when the load
IS greater than the force of the muscle
contraction; the muscle creates tension
when it contracts, but the overall length of
the muscle does not change.
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Relationship of Contraction Velocity to Load

The force—velocity curve is generated from the study of isolated muscle during
isotonic contractions
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Types of skeletal muscle
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« All fibers in a particular motor unit will
be of the same type, i.e., fast or slow.
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Muscle).

ﬂow fibers are smaller than fast fibers.

Fast and slow fibers types
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Slow fibers are also innervated by smaller nerve
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* Are large for great strength of contraction.

fib * have an extensive sarcoplasmic reticulum is present for rapid release
IDErS. of calcium ions to initiate contraction.
Compared with fast fibers, slow fibers have a » Have Large amounts of glycolytic enzymes are present for rapid

more extensive blood vessel system and more

capillaries to supply extra amounts of oxygen.

Slow fibers have greatly increased numbers of

release of energy by the glycolytic process.

* Have less extensive blood supply than do slow fibers because
oxidative metabolism is of secondary importance.

mitochondria to support high levels of oxidative * have fewer mitochondria than do slow fibers, also because
metabolism. oxidative metabolism is secondary.
* Slow fibers contain|large amounts of myoglobin * A deficit of red myoglobin in fast muscle gives it the name white
muscle.
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A collection of muscle fibers innervated by a single motor neuron
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A motor unit consists of a motor
neuron and the group

of skeletal muscle fibers it innervates.
A single motor axon may

branch to innervate several muscle
fibers that function together as a
group. Although each muscle fiber is
innervated by a single motor

neuron, an entire muscle may receive
input from hundreds of different
motor neurons.
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Motor unit
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d te sme e Motor Unit (cont.)
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e Small motor units (e.g., larnyx, extraocular)

it — gg few as 10 fibers/unit

— precise control
— rapid reacting

» Large motor units (e.g., quadriceps muscles)
— as many as 1000 fibers/u
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Muscle Contractions of Different Force.
Force Summation.

 Summatjon means the adding together of individual twitch
contractions to

increase the intensity of overall muscle contraction.
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e Summation occurs in two ways:
* (1) Recruitment of motor units by : increasing the number of motor

units
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