KIN 437, Lecture 3


I. Descending Control of Movement

II. Descending Projections from the Cortex 

A. Lateral Corticospinal Tract 

1. origin: primary motor cortex, supplementary motor cortex

2. internal capsule

3. basis pedunculi (midbrain)

4. pontine nuclei (pons)

5. pyramids and descussation (medulla)

6. lateral corticospinal tract (lateral column of spinal cord)

7. termination: intermediate zone and ventral horn

8. function: voluntary, contralateral control of skeletal muscles in the limbs, hands and feet

B. Ventral Corticospinal Tract

1. origin: primary motor cortex, supplementary motor cortex

2. internal capsule

3. basis pedunculi (midbrain)

4. pontine nuclei (pons)

5. pyramids (medulla)

6. ipsilateral ventral column of spinal cord (spinal cord white matter)

7. termination: ventral horn motor neurons, intermediate zone interneurons, collaterals may decussate (does not extend beyond thoracic spinal cord)

8. function: voluntary, bilateral control of skeletal muscles for movements of the axial skeleton 

C. Corticobulbar Tract

1. origin: primary motor cortex, supplementary motor cortex

2. internal capsule

3. termination: cranial nerve sensory and motor neurons (brainstem), reticular formation

4. function: voluntary bilateral control of skeletal muscles of the head and neck to coordinate precise movements (e.g. eye movements, chewing, facial expressions, speech)

III. Descending Projections from the Brainstem 

A. Rubrospinal Tract

1. origin: red nucleus (midbrain)

2. decussates in midbrain

3. descends in dorsolateral portion of midbrain

4. travels with corticospinal tract in the lateral column

5. termination: lateral portions of intermediate zone and ventral horn

6. function: voluntary contralateral control of skeletal muscles that govern precise movements of the limbs, hands and feet

B. Reticulospinal Tract (medullary and pontine)

1. origin: medulla or pons

2. medullary reticulospinal tract travels in lateral column and the pontine reticulospinal tract travels in ventral column

3. termination: medial intermediate zone and ventral horn

4. function: ipsilateral, “automatic” control of muscles in axial skeleton and in proximal portions of limbs, and also contributes to control of extensor and flexor reflexes 

C. Vestibulospinal Tract (lateral and medial vestibulospinal tract)

1. origin: lateral vestibular nucleus or medial vestibular nucleus

2. some fibers from the medial vestibular nucleus decussate at the medulla

3. lateral vestibular tract and the medial vestibular nucleus tract travel in ventral column

4. termination: medial intermediate zone and ventral horn

5. function: regulates ipsilateral postural muscle tone for maintaining balance in response to head movements

D. Tectospinal Tract

1. origin: superior colliculus (midbrain)

2. fibers decussate at midbrain

3. travels in ventral column of spinal cord

4. termination: medial intermediate zone and ventral horn

5. function: contralateral “automatic” control of skeletal muscle that move the head and eyes in response to visual stimuli

IV. Spinal Control of Movement

A. Central pattern generators

1. network of neurons

2. produce rhythmic movements (walking, chewing, scratching)

3. normally activated by descending centers

B. Evidence for spinally mediated behaviors

1. spinal cord transection experiments: cut spinal cord to eliminate all descending input (animals)

2. walking, scratching, standing, etc. can be generated without supraspinal input

3. sensory input compensates for lack of supraspinal input

4. does this occur in man?

V. Ascending (Sensory) Tracts

A. Dorsal column-medial lemniscal pathway: tactile and kinesthetic sense (4-9)

1. origin: peripheral receptor

2. sensory neuron fibers travel in dorsal column white matter

3. sensory neuron synapses with brainstem neuron

4. brainstem neuron decussates, then travels in medial lemniscus before synapsing w/ thalmamic neuron

5. thalamic neuron projects to primary somatosensory cortical neuron

6. function: tactile and kinesthetic sensation

B. Spinothalamic tract: pain and temperature sensation (4-9)

1. origin: peripheral receptor

2. sensory neuron synapses with dorsal horn neuron 

3. dorsal horn axon decussates then travels in spinothalamic tract before synapsing w/ thalamic neuron 

4. thalamic neuron projects to primary somatosensory cortical neuron

5. function: pain and temperature sensation

