Curs 6

Contractia muschilor scheletici.
Controlul nervos al miscarii



Tipuri de muschi

(a) Skeletal
muscle
Nucleus
Muscle fiber
(cell)
Striations
(b) Cardiac
muscle
(c) Smooth
muscle
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Structura muschiului scheletic



Muschiului scheletic se contracta la comanda motoneuronilor

Muscle
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Motoneuronii inferiori (din coarnele ventrale ale maduvei)
controleaza activitatea fibrelor musculare scheletice
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Unitatea motorie — un motoneuron
s totalitatea fibrelor musculare pe

care le inerveaza

Grup motor —totalitatea
motoneuronilor care inerveaza
acelasi muschi

Alpha
motor

.. neuron
‘\ _

> Motor
unit
Muscle 3
fibers 4
(a) P,
/ N
/ \
: \,.— Motor
\ ‘" neuron

\

”
4
/
Neurescience: Exploring the Brain, 3rd Ed, Bear, Connors, and Paradiso Copyright @ 2007 Lippincott Williams & Wilkins



Sursele de input pentru motoneuronii o din
coarnele ventrale ale maduvel

Input from spinal Sensory input
interneurons from muscle
spindles

|

Input from
upper motor
neurons in
the brain

Alpha motor
neuron

07 Lippincott Williams & Wilkins



_ _ Mitochondria Myofibrils
Structura fibrel

musculare scheletice
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Sarcomera — unitatea structurala a miofibrilei
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Thick filaments Thin filaments

(a)

Z lines
Plane of section
for electron
micrograph

globular
heads
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Filamentul
subtirede actina

Filamentul gros de
miozina

Thin filaments

Tropomyosin G-actin molecule
Actin chain
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Actin-binding site
Myosin ATPase site
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Contractia musculara — scurtarea sarcomerei
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Cuplarea excitatie-contractie in muschiul scheletic
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Teoriaalunecarii filamentelor
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One muscle may have many motor units of different fiber types.
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. Motor unit 1
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Motor unit 3
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Record motor
neuron activity

Measure muscle contraction
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Tipuri de fibre musculare — lente si rapide

“Slow-twitch
oxidative
muscle fibers
Note smaller
diameter darker
color due to

myoglobin;
fatigue resistant

Fast-twitch
glycolytic
muscle fibers
Larger diameter,
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Inhibitia reciproca a grupurilor de muschi flexori -
extensori

Flex

Edtand Extend
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Boli neurodegenerative
Scleroza laterala amiotrofica — maladia Lou Gehrig

"
=TTy

%, ———3 Interleukin-1
Caspase-1 " i

T

p
& soD-1
- mutations %, /
.. \ 5}’\} Toxic Microglial
{ «&— factors ' activation
'f' 02. 4 a*\\

" S8 Caspase" .

,i ~ N %‘%\.\

Motor neuron apoptosis -

|

Paralysis

Degenerarea motoneuronilor din SNC — neuronii raspunzatori de generarea miscarii
voluntare; In lipsa semnalelor nervoase, muschii se atrofiaza; 10% din cazuri— mutatii ale
SOD - superoxid dismutaza; 90% - sporadice (infectii, traume, agenti toxici)



Distrofia musculara Duchenne

L whole muscle

bundle of muscle fibers

muscle fiber membrane
(location of dystrophin)

muscle cell
membrane

......
; %

dystrophin

Normal, healthy muscuelature Muscular dystrophy

N

o g
..,.6*
»
4
fro

&a :
re'RR a

B |
# AN TSP

e e AN SR
¢ ,»; A " » [/ 2.
@ Mot ¢ \
'™/ 0 ‘ 7.
( {" ‘ :""\ ' \“ ®
%ty 1 e:% N
W g R YTl

' - = .

oo ’



Arn corticale implicate in planificarea s1 controlul
miscarii voluntare

Area 4
Area 6 ~  Central Rostaror
— oua M1 sulcus pariotal
PMA S1 Cortex
SMA — = Area 5
Prefrontal = b W, 4

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



Caile motorn descendente

cortex

mezencefal

puntea lui Varolio (trunchi cerebral)

bulbul rahidian (medula oblongata)

granita dintre bulb si maduva

maduva spinarii, segmentul cervical
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Caile motorii descendente

-Doua tipuri de proiectii descendente — cortex-maduva si trunchi-maduva
- cerebelul s1 ganglionii bazali au rol de modulare

Brain stem
motor nuclei

caudate nucleus

putamen ¢

4

globus pallidus

Movement



Maladia Parkinson

Figure AB-18: Basal Ganglia

Substantia nigra

Cut section

of the midbrain
_ where a portion
~ of the substantia
nigra is visible
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Diminished substantia
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Parkinson's disease
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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



Maladia Huntington

-miscari anormale, necoordonate, asemanatoare unui dans (coree), declinal
abilitatilormentale; apoptozasi deteriorare progresivaa ganglionilor bazali



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




