X. Mecanisme centrale ale miscarii
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Regiunile corticale de asociatie

Primary motor cortex  Primary
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Arii de asociatie unimodale — proceseaza informatii de aceeasi modalitate (ex:
somatosenzitiva, auditiva, vizuala)

Arii de asociatie multimodale — informatie convergenta de mai multe modalitati — procesare
complexa (orientarea atentiei vizuale catre un anumit oboiect — necesita input somatosenzitiv
dar si vizual in aria de asociatie posterioara, sau parieto-temporala)



Structuri implicate in controlul perceptiei si miscarii

Premotor corex Visual cortices
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Arii corticale implicate in planificarea s1 controlul
miscarii voluntare
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[ 1 Primary motor cortex
[ Premotor cortex
("1 Supplementary motor area




Sistemul motor al creierulul

A Mlnsns i iy B Motor programs

somatosensory
corex
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auditory association
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Secventa de procesare a informatiei este

Inversata

1. Cortexul prefrontal (multimodal) — intentia
miscarii

2. Cortexul premotor — planificarea miscarii
(unimodal)

3. Cortexul motor — executia miscarii



Cortexul premotor

Neuronii din cortexul pre-motor
sunt activi (genereaza potentiale
de actiune) pe durata planificarii
miscaril

Activitatea lor inceteaza odata cu
initierea miscarii

Recording
electrode
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Rolul ariel motorii suplimentare (SMA)

A Simple finger flexion B Sequential finger movements (performance)

Motor cortex

Somatic sensory Medial
remotor area
P oy

cornex

C Mental rehearsal of finger movements



Cortexul motor primar
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-organizarea somato-topica a cortexului motor primar




Caile motorii descendente

cortex

mezencefal

puntea lui Varolio (trunchi cerebral)

bulbul rahidian (medula oblongata)

granita dintre bulb si maduva

maduva spinarii, segmentul cervical

Descending lateral corboosoinal pathnway
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Caile motorii descendente

-Doua tipuri de proiectii descendente — cortex-maduva si trunchi-maduva
- cerebelul si ganglionii bazali au rol de modulare

Brain stem
motor nuclei

caudate nucleus

putamen ¢

4

globus pallidus

Movement



Caile (tracturile) descendente ale maduvei —
laterale si ventro-mediale

-miscari ale muschilor distali

o )
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Tract corticospinal Tract rubrospinal
. Upper motor neurons
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Localizarea motoneuronilor o J

care inerveaza muschii .\
scheletici in coarnele ventrale ‘
ale maduvel (somatotopie) Ventral
horn
-neuronii care controleaza muschii distali — /
localizare laterala
Dorsal
-neuronii care controleaza muschii axiali — Flexors / }
localizare mediala _
Axial
muscles
Distal
muscles
Extensors Y
Ventral
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Lezarea tractusului piramidal

-deficiente ale migcarii voluntare —
miscari lente, lipsite de precizie, nu pot
misca independent umarul, cotul,
incheietura mainii si degetele

-are loc o recuperare remarcabila in
timp, functiile sunt preluate de
tractusul rubrospinal

A Normal

B After sectioning of
corticospinal fibers




Caile ventro-mediale — (1) vestibulo-spinala si tecto-spinala
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Formatiunea reticulara

-initierea starii de veghe
-filtrarea stimulilor senzoriali
-control cardiovascular

-control motor — caile
reticulospinale

Eye

Input
from ears
Reticular formation

Input from touch, \
pain, and temperature
receptors



Caile ventro-mediale — (2) reticulo-spinale

Pontine reticular
formation

Medullary reticular

formation
Pons - rol anti-gravitatie —
controlul muschilor extensori
al membrelor inferioare Reticulospinal .
tracts Bulb — eliberarea

muschilor anti-
gravitatie de sub
control

Spinal

cord @
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Caile motorii descendente

Motor
cortex
(—H
Cortex
Red Reticular  Superior colliculus
nucleus nuclei  and vestibular nuclei

Spinal cord
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Rolul ganglionilor bazali si al cerebelului in controlul miscarii voluntare

VL nucleus of
thalamus
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GB si cerebelul nu proiecteaza direct catre motoneuronii inferiori (din maduva spinarii), ci moduleaza
activitatea motoneuronilor superiori (cortex motor si premotor, trunchi cerebral)

Lezarea acestor structuri duce la pierderea fluentei si controlului fin al migcarii (Parkinson, Huntington,
Creutzfeldt-Jakob — akinezie, miscari coreiforme, ataxie etc...)



Controlul miscarii de catre ganglionii bazali (GB) — proiectiile catre
(stanga) si dinspre (dreapta) GB

(B)

Cerebrum

Frontal
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- nuclear

complex
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Subthalamic

nucleus

Superior
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Globus pallidus/
external segment

\‘/ Substantia Globus pallidus,

< . i &) < / A
: M nigra pars internal segment )
i ) compacta e
L ) - . |
Substantia nigra /\J

pars reticulata
GB primesc inputuri de la ariile de asociatie GB trimit inputuri catre cortexul motor si cel
ale cortexului i substantia nigra premotor (via talamus) si catre coliculul superior
(mezencefal) (via substantia nigra)
Maladia Parkinson — degenerarea neuronilor La terminatiile acestor neuroni ai GB se
din substantia nigra (pars compacta) elibereaza GABA - inhibitie
GB — implicati in selectia si initierea migcarii Maladia Huntington — degenerarea neuronilor

voluntare din GB (caudat si putamen)



Bucla cortex prefrontal — ganglioni bazali — talamus — cortex
premotor

Prefrontal Motor Sensory
cortex cortex cortex
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Controlul miscarii de catre cerebel — proiectiile catre
(stanga) s1 dinspre (dreapta) cerebel

Dorsal nucleus
of Clarke

Cerebelul - inputuri de la ariile corticale
motorie, premotorie, senzitive si de
asociatie (parieto-temporala), via nuclei
din trunchiul cerebral

-inputuri senzitive (informatii
proprioceptive si vestibulare)

(B) Primary motor

Neuronii din cortexul cerebelar trimit
proiectii catre nucleii cerebelari, care
proiecteaza catre cortexul motor, via
talamus

Disfunctia cerebelului — ataxie — lipsa
coordonarii motorii



Bucla cortex senzitiv — cerebel — talamus — cortex motor
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Maladia Parkinson

SHAKING PALSY.

Figure AB-18: Basal Ganglia —

JANES PARKINSON.

- AL i

James Parkinson (1755 — 1824)
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Cortex 4 Caudate |
Nucleus

Thalamus

Subthalamic
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Maladia Parkinson — degenerare (> 80%) a neuronilor dopaminergici din substantia nigra
(ganglionii bazali) — reducere a stimularii cortexului motor — bradikinezie si chiar akinezie



aladia Huntington

-miscari anormale, necoordonate, asemanatoare unui dans (coree), declin al
abilitatilor mentale; apoptoza si deteriorare progresiva a ganglionilor bazali

-autosomal dominanta
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Communications. The upper extremities may be the first

. affected, or both simultancously. All the

George Huntington (1850 — 1916)
} those of the face rarely belng exempled.
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Maladia Creutzfeld-Jakob

Brain shrinkage and
deterioration occurs rapidly

Maladia Kuru — Papua - Noua Guinee

Brain section showing
spongiform pathology
characteristic of
Creutzfeldt-Jakob

Encefalopatia spongiforma bovina - BSE

Maladia Creutzfeldt-Jakob — prionica —
degenerare spongiforma a cortexului
cerebral si cerebelar — ataxie cerebelara,
crize de tip epileptic, dementa progresiva




