Outline of Lecture 37 (03-05 B; Shadmehr)

Motor System II – Descending Tracts

0. Motor control is a high level action, e.g. it may involve complex joint motions but smooth trajectories

I. CORTICOSPINAL TRACT


- Origin at premotor cortex, motor cortex (M1), somatosensory cortex (S1)


- Axons run through pyramids (medulla) and 90% cross in lower medulla to form lateral corticospinal tract and 10% remain ipsolateral mostly going to ventral corticospinal tract


- Split-brain patients (surgical separation of corpus callosum)


- Distribution of CST fibers provides good control of contralateral arm/hand, but poor control of ipsolateral and little control of ipso. hand


- Language center is on left hemisphere, can only vocally identify items perceived by right side of body (thus left arm is an “alien arm”)


- Conduction speed in CST increases early in life due to myelination but remains relatively constant afterwards despite growth/lengthening of pathway

II. TECTOSPINAL TRACT


- Origin at tectum (midbrain), crosses in caudal midbrain, terminates in cervical spine


- Function unclear (don’t worry about this tract)

III. RUBROSPINAL TRACT


- Origin at red nucleus (midbrain), and receives input from cortex (M1) and cerebellum


- Crosses immediately after origin, descends laterally to excite arm and hand extensors (for reaching movements)

IV. RETICULOSPINAL TRACT


A) Pontine reticulospinal tract



- Origin at pontine reticular formation (pons), and does not cross



- Excites lower limb extensors and upper limb flexors (e.g. lifting)


B) Medullary reticulospinal tract



- Origin at medullary reticular formation (medulla), bilateral



- Inhibits all upper and lower limb muscles for REM sleep



- Narcolepsy (sudden, random sleep) is a defect in the MRT

V. VESTIBULOSPINAL TRACT


- Origin at several vestibular nuclei (pons and medulla), two tracts



1) Lateral VST: cerebellum input, excites antigravity muscles



2) Medial VST: cervical spinal cord output, stabilize head when body moves

VI. Lesions


- Internal capsule: paralysis, Babinski sign, spasticity due to enlarged reflex response, some recovery of function


- CST in medulla: no effect on limbs but loss of finger control, no spasticity; recovery may be mediated by rubrospinal tract


- VST/Reticulo-ST: severe postural defects, but no loss of control over arm/hand/fingers


- Spinal cord: loss of descending input, areflexia followed by spasticity

Summary of major ideas


- Understand pathway and functions of CST, Rubro-ST, Reticulo-ST, VST


- Understand effects of split-brain and lesions

