PATHWAYS OF THE
CEREBELLUM AND
BASAL GANGLIA
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CEREBELLUM

Functions:

Maintenance of balance and posture
Coordination of voluntary movements
Motor learning

Cognitive functions
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CEREBELLUM
Developmental division

O archicerebellum
= vestibulocerebellum
O paleoocerebellum
= spinocerebellum
0 neocerebellum
= cerebro- (ponto-) cerebellum




CEREBELLUM
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Connections of the

vestibulocerebellum
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Spinocerebellum
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Connections of the
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Somatotopic organization

Projection of both spinocerebellar pathways and motor cortex
O ipsilateral anterior lobe
O bilateral paramedian (intermediate) zone
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BASAL GANGLIA
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BASAL GANGLIA
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Ncl caudatus + putamen

= dorsal striatum

Globus pallidus

= dorsal pallidum
Substantia innominata:
VS = ventr. striatum
Ncl. accumbens septi
VP = ventral pallidum

Ncl. basalis Meynerti "




BASAL GANGLIA:

Basal ganglia afferents:  arrerent connecmons

L cortex
O substantia nigra - pars compacta
O intralaminar ncll. of thalamus (CM)




Basal ganglia efferents:
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Basal ganglia in
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Motor loop

CONNECTIONS IN THE Livect Fathway
MOEMATL CORTO-RASAT
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SPINAL REFLEXES

O type of afferents
= somatic spinal reflexes
= visceral spinal reflexes

[ type of somatosensor
= proprioceptive reflexes
= exteroceptive reflexes

0 number of involved spinal segments
= monosegmental spinal reflexes
= polysegmental spinal reflexes

O number of synapses

= monosynaptic reflexes
= disynaptic reflexes

= polysynaptic reflexes
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Myotatic (stretch) reflex

STEP 1 STEP 2
Stretching of Activation of
muscle stimulates sensory neuron
muscle spindles

—_—

Opposes

Information
processing at
motor neuron

STEP 5
Contraction
of muscle

STEP 4
Activation of
motor neuron




yotatic (stretch) reflex

receptar pefpheral cell
endings 0N
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Spinal cord

STIMULTE
Biceps stretches.

RESPOHZE
Biceps contracts



Myotatic (stretch) reflex
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exor (withdrawal) refle»

Spinal cord

This interneuron excites
motor neuron, causing
muscular contraction



The Flexor (Wlthdrawal) Reflexes
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@ Sensory neuron - & l
activates multiple
interneurons
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motor neurons
to extensor
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Jlpsilateral motor
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WSteppmg on glass

stimulates pain recep
Withdrawal of right  in right foot

leg (flexor reflex) Extension of left leg

(crossed extension reflex)

flexor reflex — the quick
contraction of flexor
muscles resulting in the
withdrawal of a limb from
an injurious stimulus

requires contraction of
the flexors and relaxation
of the extensors
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EYE MOVEMENTS

L Fovea centralis - area of most acute vision
L Coordination of 12 oculomotor muscles

Ll Eye movements
= conjugated - both eyes in same direction
= vergent - during motion of object to and from us
» convergent
» divergent

DISJUNCTIVE (VERGENCE) CONJUGATE
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Four basic types of eye movements

O Saccades
0 Smooth pursuit movements
O Vergence movements

L Vestibulo-ocular movements



Saccadic eye movements

O horizontal gaze center - PPRF
O vertical gaze center - RF of the midbrain

» superior colliculi - information from FEF, retina, auditory,
and tactile i.
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Smooth pursuit movements

O elicited by a moving visual target that the eyes follow
voluntarily or under direction

O the moving visual target is required to initiate this eye

movement . . ) . Middle temporal (MT)
Brain Circuitry for Pursuit and medial superior

temporal (MST) areas

Frontal & Supplementary
eye fields —

~

Dorsolateral -

pontine nuclei b "
cerepelium
Paramedian pontine / (flocculus and
reticular formation Vestibular vermis)
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Vestibulo-ocular movements

O stabilize the eyes relative

to the external world,
thus compensating for
head movements

Excitation of extraocular muscles //
on one side.

Lateral rectus
Medial rectus

Compensating eye movement

on the other side.

Oculomotor
nucleus (midbrain)

Abducens
nucleus (pons)

Vestibular
nucleus (pons)

Saccule, utricle,
and semicircular
canals

Detection of
rotation

Head rotation
V inhibition

Excitation

Inhibition of extraocular muscles



Vergence movements
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