The Basal Ganglia

System for control, selection and initiation of
motor sequences.

Martin Wikstrom




Neuronala networks that coordinate
different movement patterns.
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The basal ganglia affects the motor system
through the modulation of ”higher” motor
areas.
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Regulation of motor functions:
The Basal Ganglia




Planning, Regulation and Initiation of
Motor Programs.
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Sub-cortical loop




The somatotopic
organization is
maintained
throughout the basal
ganglia and the
thalamus
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Input from nearly all of cortex. Not from primary visual
cortex and auditory cortex.

Largest projections from association-areas in the frontal- and
parietal-lobes.

n. Caudatus:
e Multimodal association areas

o areas relevant for the eye motor systems (frontal-lob)

Putamen:

* Primary and secondary somatosensory cortex (parietal)
e Secondary visual cortex

e Premotor and motorcortex (frontal)

 Auditory association areas (temporal)




Substantia nigra in mesencephalon (rat).
Dopaminergic neurons labelled with a green
fluorescense marker (tyrosinhydroxylase)
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Basal Ganglia Networks
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Neurons in the Striatum.

Around 77-98% Medium Spiny Neurons -
GABAergic Projektion Neurons.

Silent at rest.

Interneuron of a couple of different kinds:

Three types of GABAergic neurons.

Giant aspiny cholinergic neurons.




Striatal neurons are active before
the initiation of movements.

Onset of movement Onset of movement

”Medium Spiny Neuron” in Putamen
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The indirect route
through the

Basal Ganglia:
Breaks and depresses
movements.
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(A) Parkinson’s disease
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Hemiballism




