Outline of Lecture 51 (03-12 A; Hendry)

Basal Ganglia

I.  Introduction to Basal Ganglia


- Function of basal ganglia is to initiate and control force and speed of movements


- Basal ganglia is made of striatum (caudate nucleus, putamen, ventral striatum) and globus pallidus (internal and external segments)


- The subthalamic nucleus and substantia nigra are closely associated with the basal ganglia

II.  Connections of the basal ganglia

[image: image1.wmf]S1

SAA

M1

SMA

PMA

Limbic

caudate

putamen

ventral striatum

GPi

(for body)

SNr 

(for eyes)

VA 

thal

.

VL

{

{


III.  A model for functional basal ganglia circuitry
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- Note that the top line, the direct pathway, is really a loop (SMA, PMA are in cortex)


- The bottom loop is the indirect pathway


- The model is really in how the substantia nigra (SNpc) is connected: D1 dopamine receptors facilitate Glu receptors and D2 reduce Glu receptor strength


- The model helps explain certain diseases of the basal ganglia


- Parkinson’s disease: SNpc degenerates, overexcitation of indirect pathway compared to direct pathway, inhibition of VA and characteristic hypokinetic nature (poverty of movement)


- Huntington’s disease: loss of axons to GPe, disinhibition of VA, and characteristic hyperkinetic nature (choreiform or involuntary dancing movements)

Abbreviations


S1: sensory cortex


SAA: sensory association area


M1: primary motor cortex


SMA: secondary motor area


PMA: primary motor area


VL: ventrolateral thalamus


VA: ventroanterior thalamus


GPi, GPe: globus pallidus (internal segment or external segment)


SNr, SNpc: substantia nigra (reticulated part or pars compacta)


STN: subthalamic nucleus

