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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
0 paleoocerebellum
= spinocerebellum
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CEREBELLUM

Functional division
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= flocculonodular lobe
= vestibular ncll.
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Connections of the Vestibulocerebellum
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Connections of the
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Connections of the

spinocerebellum - paramedian zone
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Somatotopic organization

Projection of both spinocerebellar pathways and motor cortex
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SAL GANGLIA

VA/VL complex
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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 y



BASAL GANGLIA:

Basal ganglia afferents:  arrerent connecmions

L cortex
O substantia nigra - pars compacta
O intralaminar ncll. of thalamus (CM)
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Basal ganglia in
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Motor loop
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SPINAL REFLEXES

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

L type of somatosensor
= proprioceptive reflexes
= exteroceptive reflexes

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

d number of synapses

= monosynaptic reflexes
= disynaptic reflexes

= polysynaptic reflexes
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Myotatic (stretch) reflex

STEP 2
Activation of

sensory neuron
9

STEP 1
Stretching of
muscle stimulates
muscle spindles

Opposes
STEP 3
STEP 5 Information
Contraction processing at
of muscle ﬁ STEP 4 motor neuron

Activation of
motor neuron




Myotatic (stretch) reflex

receptar penpheral
endings 0N
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Biceps stretches.
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Myotatic (stretch) reflex



Reflex loop of Golgi tendon organ
(inverse myotatic reflex)
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Flexor (withdrawal) reflex

Brain

Spinal cord

This interneuron excites
motor neuron, causing
muscular contraction

This muscle causes
withdrawal from
source of pain

Axon of sensory



The Flexor (Withdrawal) Reflexes
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contraction of flexor
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neurons to flexor
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* requires contraction of
the flexors and relaxation
of the extensors

_/—¥lpsilateral flex
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stimulates pain receptors
Withdrawal of right  in right foot Extension of left leg
leg (flexor reflex) (crossed extension reflex)
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Renshaw cells

Nuclear bag muscle spindle
with annulospiral ending:
receptor for changes in
muscle length (stretch)

Renshaw cell
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EYE MOVEMENTS




EYE MOVEMENTS

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

U Eye movements

= conjugated - both eyes in same direction

= vergent - during motion of object to and from us
» convergent
» divergent

DISJUNCTIVE (VERGENCE) COMJUGATE
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Four basic types of eye movements

O Saccades
0 Smooth pursuit movements
O Vergence movements

1 Vestibulo-ocular movements



Saccadic eye movements

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

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

Primary motor.

cortex 2 'H'“‘- "C{_I e
.- 'E._,_f.l'} .: -.1.,. :
\\LL PSP
('
Cerebrum b ﬁi -}‘\
s
Midbrain

Superior -
colliculus

Pons
PPRF
(horizontal gaze "
center)

N\

NEUROSCIENCE, Fourth Edition, Figure 20,11

-
A
|

= = Frontal eye feld

Posterior parietal cortex

Frontal eye field /\ /

Caudate
nucleus

+ Eup-ermr
_ — colliculus

Substantia / IQ Paramedian
nigra ,-—”f‘f' pontine

reticular

Vertical gaze center formation



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 - ~ /7

Striate
cortex

Dorsolateral /

pontine nuclei | Carstlios
Paramedian pontine / (flocculus and
reticular formation Vestibular vermis)
nuclel



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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