LEC 15: CONTROL OF MUSCLE FUNCTION
TYPES OF MOVEMENT

Voluntary movements can be divided into three phases:

-

movement is a coordinated response to many things
– however there are particular types of movements
that the muscles detect and respond to themselves these are reflexes
- Reflexes are the simplest kinds of movement,
voluntary movements are the most complex, and
rhythmic movements have an element of voluntary
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- We focus on reflexes.

Types of Movement

PHASES OF VOLUNTARY MOVEMENT
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voluntary movements are initiated consciously
than reflect actions
there are centres (with networks of neurons) that talk to each other in the cerebral cortex and basal ganglia

3

-

-

-

The post-synaptic depolarizing potential (termed end-plate potential reflecting its location) is >>20 mV and
causes the membrane potential of the resting muscle fibre to reach threshold for AP generation
EPPs are big – one action potential must go from RMP to threshold
This voltage change at the EPP is then large enough to create local current flow between the depolarized muscle
end plate and the adjacent muscle fibre – this distance between the end plate and the muscle fibre is not
myelinated. In the muscle fibre, the depolarization from the end plate is large enough to generate another
action potential and open voltage-gated Na+ channels in the sarcolemma (the membrane) the of muscle fibre
The muscle fibres are told to activate altogether

The body generally wants the action potential to dissipate quickly in order to be able to fire another action
potential – thus in the synapse, there are enzymes called acetylcholinesterases which degrade Ach.

muscular Junction
SKELETAL MUSCLE REFLEXES
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The simplest reflexes are monosynaptic reflexes generated by simple circuits which normally involve a pathway
from sensory neurone to motor neurone – a synapse in the CNS allows a signal to go directly from the sensory
neuron to the motor neuron - these simple ones are not very common
Most reflexes (polysynaptic) have more than one synapse and can be complex – branching (divergence and
convergence) in the CNS may involve multiple interneurons and hence many targets. Modification in
polysynaptic pathways may involve excitation or inhibition.
If muscle contraction is the appropriate response, the CNS activates somatic motor neurons to the muscle fibers.
If muscle needs to be relaxed to achieve the response, sensory input activates inhibitory interneurons in the
CNS, and these interneurons inhibit activity in somatic motor neurons controlling the muscle
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Most reflexes have more
than one synapse and can
be complex – branching
(divergence and
convergence) in the CNS
may involve multiple
interneurons and hence
many targets.

Skeletal Muscle Reflexes

TYPES OF SENSORY RECEPTORS IN THE SKELETAL MUSCLE
-
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Muscle
length (the velocity at which the muscle is lengthening)
Golgi tendon organs: designed to sense the forces developed by the fibre (the forces being generated by the
muscle)
They are complementary in function and provide necessary feedback for the control of movements including
maintenance of posture

MUSCLE SPINDLES
-

-

a.k.a ‘stretch receptors’
they are specialized muscle
fibers
send information to the CNS
about muscle length via
sensory neurons
muscle spindles are small
elongated structures located
within the belly of the muscle
and arranged parallel to the
contractile extrafusal muscle
fibres
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Muscle Spindles
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TYPES OF MOTOR NEURONS
-

Motor neurons are divided into a and g. A-motor neurons innervate extrafusal muscle fibres, which are
responsible for force generation
G-motor neurons innervate intrafusal muscle fibres, which are components of one of the two main muscle
sensors – the muscle spindle and the Golgi tendon organs

GOLGI TENDON ORGANS (GTOS)

