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Figure 13.2b (2 of 2)

http://www.ualberta.ca/~aprochaz/research_interactive_receptor_model.html
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Figure 13.5d (6 of 7)
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Figure 13.5e (7 of 7)
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Figure 13.6

THE PATELLAR TENDON (KNEE JERK) REFLEX
The patellar tendon (knee jerk) reflex illustrates

Afferent path: Actiona monosynaptic stretch reflex and reciprocal
inhibition of the antagonistic muscle.

Stimulus:

Receptor: Muscle
spindle stretches

and fires.

Afferent path: Action
potential travels

through
sensory neuron.

Integrating
center:

Sensory neuron
synapses in 

spinal
cord.

Stimulus:
Tap to tendon

stretches
muscle.
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Somatic motor neuron

onto

Effector 1: Quadriceps
muscle

Efferent path 2: Interneurone e t pat te eu o
inhibiting somatic motor neuron

Effector 2: Hamstring
muscle

Response: Quadriceps
contracts, swinging
lower leg forward.

muscle
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extension of legg
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Figure 13.7

The FLEXION WITHDRAWAL REFLEX and the CROSSED EXTENSOR REFLEX
A flexion reflex in one limb causes extension in the opposite limb. The coordination
of reflexes with postural adjustments is essential for maintaining balance
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of reflexes with postural adjustments is essential for maintaining balance.
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Table 13.2 Types of Movement
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Table 13.3 Neural Control of Movement

cerebral cortexcerebral cortex
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Figure 13.8

INTEGRATION OF MUSCLE REFLEXES

Cerebrum Sensory areas of
cerebral cortex
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Figure 13.9

PHASES OF VOLUNTARY MOVEMENT
Voluntary movements can be divided into three phases: planning, initiation, and
execution. Sensory feedback allows the brain to correct for any deviation between
the planned movement and the actual movement.
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Figure 13.10

CONTROL OF VOLUNTARY MOVEMENTS
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Figure 13.11
THE CORTICOSPINAL TRACT
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Figure 13.12

Feedforward and reflex feedbackFeedforward and reflex feedback
of information during movement

Brain initiates
movement

Body
moves

Posture is
disturbed

Posture
adjustedFeedforward

for anticipated
postural disturbance

Feedback for 
unanticipated

postural disturbancepostural disturbance postural disturbance

Can you give an example of a neuron that carries feedforward information?
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Can you give an example of a neuron that carries feedforward information? 



Parkinson’s Disease
• Progressive neurological disorder

• Characterized by difficulty to initiate movements tremor slowCharacterized by difficulty to initiate movements, tremor, slow 
movements, speech difficulties and cognitive changes

• Loss of basal ganglia neurons that release dopamineg g p

• Diminished extrapyramidal influence on posture, balance and gait

Dr. Chris Honey, UBCDr. Chris Honey, UBC
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Summary

Ne ral refle es• Neural reflexes

• Autonomic reflexes

• Skeletal muscle reflexes

• Integrated control of body movement
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