
Applied anatomy and physiology for exercise, health and 
fitness

Learning outcomes

LO4: Know the structure and function of the nervous system structure and function in relation to health and 
fitness

Assessment criteria

4.1 Describe the components of the nervous system

4.2 Describe the structure and function of a neuron

4.3 Describe the structure and function of a motor unit

4.4 State the ‘all or nothing’ law of muscle contraction and the size principle of motor unit recruitment

4.5 Explain the stages in the process of the stretch reflex and inverse stretch reflex

4.6 Describe the structure and function of muscle spindles

4.7 Describe the structure and function of golgi tendon organs

4.8 Explain the definition and function of autogenic inhibition

4.9 Explain the definition and function of reciprocal inhibition

4.10 Explain the neuromuscular adaptations associated with different types of exercise and the benefits of 
these for performance
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The central nervous system (CNS)

The central nervous system is the control base for the whole nervous system. It consists of the brain and the 
spinal cord which are surrounded by three membranes called meninges. A clear watery fluid called cerebrospinal 
fluid is found between these membranes; its role is to protect, cushion and help to maintain the homeostasis 
of the CNS.

Interneurons

The neurons of the central nervous system are called interneurons. This category of neurons includes the spinal 
cord and the nerves of the brain itself. Inter neurons are responsible for passing signals from neuron to neuron.

The peripheral nervous system (PNS)

The PNS connects the CNS with all the tissues of the body. Peripheral nerves are divided into sensory neurons 
and motor neurons.

Sensory neurons carry messages to the CNS from the sensory 
receptors. The CNS will use this valuable information to decide 
on the best course of action.

Motor neurons transmit impulses from the CNS to organs, 
muscles and glands. This will cause an action to occur (e.g. a 
muscle contraction or hormone secretion).

Emerging from the spinal cord, the first branches of the PNS 
consist of 12 pairs of cranial nerves and 31 pairs of spinal 
nerves.

Motor units consist of a motor neuron and the muscle fibres it 
innervates.
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Proprioceptors

• Muscle spindles sense muscle length and rate of muscle length change.

• GTOs sense muscle and tendinous tension and rate of tension change.

Stretch reflex and inverse stretch reflex

The stretch (myotatic) reflex and reciprocal inhibition

Muscle spindles

Golgi tendon organ

Copyright © 2017 Active IQ Ltd.



• Reciprocal inhibition is the term given to the process where a muscle inhibits its opposing muscle 
(antagonist).

The inverse stretch reflex and autogenic inhibition

• Autogenic inhibition is the term given to the process where a muscle inhibits itself.

Muscle and muscle spindles stretch.

Muscle spindles are stimulated by the stretch.

Feedback passes to the spinal cord where the sensory 
neuron directly synapses with the motor neuron in the 
agonist. The stretched muscle contracts. 

The antagonist muscle is inhibited by an inhibitory 
inter neuron so it relaxes and allows the contraction. 

Reciprocal 
inhibition

Tension builds up in a muscle.

The golgi tendon organs are stimulated. 

Feedback passes to the spinal cord where the sensory 
neuron synapses with an inhibitory interneuron. The 
tension in the muscle is relieved as the muscle relaxes. 

Autogenic 
inhibition
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• Muscle spindle and GTO animation. Available at: http://www.ualberta.ca/~aprochaz/ 
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• The Stretch Reflex animation. Available at: https://www.youtube.com/watch?v=HfuhVWK8C0U

• The Tendon Reflex. Available at: http://www.youtube.com/watch?v=lT9XhORYHJ8

• Tortora, G.J. and Grabowski, S. (2014). Principles of Anatomy and Physiology. 14th edition. New York: 
John Wiley and Sons.

• Waugh, A. Grant, A. (2014) Ross and Wilson Anatomy and Physiology in Health and Illness. 12th edition. 
Churchill Livingstone.
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