


_— )
—

—_ =

12

Motorika Il



3

Uvod

Motorika Il

http://www.slideshare.net/drpsdeb/presentations

~ &—— Corticospinal tract

http://www.frontiersin.org/files/Articles/42416/fnhum-07-00085-HTML/image_m/fnhum-07-00085-g001.jpg

= =
m e
O =



Subkortikalni (kmenove) drahy pro kontrolu
dolnich motoneuronu

Mediadlni systém Lateralni systém
* Kontrola axialnich svaltd e Kontrola distalnich svalu
* Tr. Vestibulospinalis e ,Reflexni“ motorika
— Reflexni kontrola rovnovahy a koncetin

osturalni motorik o ,
P y e PuUvodni funkce nahrazena

* Tr. Reticulospinalis tr. corticospinalis

— Regulace svalového tonu

(posturalni motorika)
* Tr. Rubrospinalis

 Tr. Rubrobulbaris

* Tr. Tectospinalis

— Koordinace pohybu hlavy a
oCi
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Pohyboveé vzorce a rytmické pohybové vzorce

* Fixed action patterns (napf. polykani)

— Neuronové sité zajistujici komplexni motorickou akci pat _ Ouiput
e Central pattern generator (napf. chtze, dychani) mpu _ o o
— Neuronové sité produkujici rytmickou aktivitu . S~ N
— ,Spontanné opakované fixed action patterns” Fasiton
— Zpétna vazba neni nutna ot ._ o
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Pohyboveé vzorce a rytmicke pohyboveé vzorce

Fixed action patterns (napr. polykani)
— Neuronové sité zajistujici komplexni motorickou akci gt _ Output

Central pattern generator (napr. chtze, dychani) i . oup
— Neuronové sité produkujici rytmickou aktivitu ~ N
— ,Spontanné opakované fixed action patterns” Fasiton
— Zpétna vazba neni nutna ot ._ outpt

Lokalizace ~__
— Chlize — mozkovy kmen, dolni hrudni a lumbalni micha
— Dychani — mozkovy kmen . caahton
— Polykani - prodlouzend micha/kmen T
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— Chuze (mozno plné kontrolovat) N\N—/
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— Dychani (mozno ¢astecné kontrolovat)
— Polykani (mozno zahajit)
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Pohyboveé vzorce a rytmické pohybové vzorce

Extension
A ‘ Blow vk Fasnwalk Tt i Fig. 1. Neural control of locomotion. A) Increments in
left leg e the intensity of stimulation of the MLR in the high
ol decerebrate cat increased the cadence (step cycles/sec)
of locomotion. Adapted from Shik et al. 1966.[22] B)
midbrain Schematic of the velocity command hypothesis: a
siirugten O command signal specifying increasing body velocity
P - descends from deep brain nuclei via the MLR to the
05s spinal cord and drives the timing element of the spinal
locomotor CPG to generate cycles of increasing cadence.
B Extensor phase durations change more than flexor
phase durations. The command signal also drives the
PG tiner P patem pattern formation layer to generate cyclical activation of
SRENEIEERY phase faming h = e flexor and extensor motoneurons. Loading of the
e e g sensory 1 LML e J\h, vk fores. __\Aspiscainen: activated muscles (e.g supportiné the moving body
g;’r'&?:,sa' _’M_IIE'_P ‘ i-» ‘Q Eaich i M neuron [~>{muscles (—g—{ imbs |->4> mass) is resisted by the muscles' intrinsic spring-like
ypothaiamus — ey LU A\ [\lipools properties. This is equivalent to displacement feedback.
ey e i Force and displacement sensed bymuscle
" spindle and Golgi tendon organ afferents reflexly
stretch | intrinsic activate motoneurons. A key role of these afferents is to
reflexes | muscle adjust the timing of phase transitions, presumably by
PIopRie influencing or overriding the CPG timer. Adapted from
| ¥ Prochazka & Ellaway 2012.123]
| la, Il, Ib afferents ®
- https://en.wikipedi iki/Central_patt t LS
7 Motorika Il ps://en.wikipedia.org/wiki/Central_pattern_generator VED
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Pohyboveé vzorce a rytmické pohybové vzorce

Whelan PJ. Shining light into the black box of spinal
locomotor networks. Philosophical Transactions of the
Royal Society of London B: Biological Sciences.
2010;365:2383-2395.

Motorika Il

Figure 1. Schematic of model by Rybak & McCrea. The
populations of interneurons are indicated by spheres, while
the motoneurons are represented by diamonds. This three-
layer model consists of a thythm-generating layer of extensor
(RG-E) and flexor (RG-F) intemeurons. Both populatons
have recurrent excitatory connections (see also figure 2).
These interneurons in turmn receive mutually inhibitory
input (Inrg cells). The drive projects to a pattern formation
layer (PF), which acts through murtually inhibitory connec-
tions (Inpf cells) to sculpt the patern, which is then
output to the extensor and flexor motoneurons. The final
output of the motoneurons is modulated by a final layer of
[a inhibitory interneurons (Ia-E, Ia-F) and Renshaw cells
(R-E, R-F). Arrows indicate excitatory drive, while the
filled circles indicate inhibitory drive. Reproduced with
permission.

drive (MLR)
CPG RG-E RG-F
rhythm
generator
PF-E 2 PE-F
pattern

formation
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Kortikalni drahy pro kontrolu dolnich
motoneuronu

Tractus corticospinalis
Tractus corticobulbaris

Volni motorika
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Planning

Volni motorika

Execution

http://www.slideshare.net/drpsdeb/presen
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Volni motorika

* \Vysledek soucinnosti horniho a
dolniho motoneuronu

e Bazalni ganglia

— Motoricky ,,gating” —iniciace
zadoucich a inhibice nezadoucich
pohyb

e Mozecek

— Koordinace pohybu

11 Motorika Il
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Pyramidova draha

e Horni motoneuron

— Primarni motoricky kortex

* Dolni motoneuron

— Predni roh misni

* Tractus corticospinalis lateralis
— 90% vldken

* Tractus corticospinalis anterior

— 10% vlaken

— Nejkadualnéjsi vlakna zasahuji do hornich
thorakdlni ch segmentu

 Tractus corticobulbaris

12 Motorika Il

Primary motor area of cerebral cortex

RIGHT SIDE /\ LEFT SIDE
OF BODY > & OF BODY
Internal
capsule
UPPER
MOTOR
NEURONS
Pons \ Crossing
J N in medulla
@ - Left lateral
n corticospinal
. : A tract
Right anterior I
corticospinal j
tract
Crossing in — LOWER
spinal cord 0y MOTOR
g i NEURONS
Spinal —

\
to skeletal
muscles

nerve

Spinal cord

http://images.slideplayer.com/14/4330915/slides/slide_34.jpg
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13 Motorika Il

Primarni motoricky kortex

Swallowing Primary

motor cortex Intra-

Copyright & Pearson Education, Inc., publishing as Benjamin Cummings.

http://www.emunix.emich.edu
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Kortikalni motorické oblasti

* Primarni motorickd oblast (area 4)
— Somatotopické usporadani
— Kontrola dolnich motoneuront

* Premotoricky kortex (area 6 lateralné)
— Priprava strategie pohybu pohybu
e Sensorimotoricka transformace
* \ybér pohybovych vzorcu

* Suplementarni motorickd oblast (area
6 medidlné)
— Podili se na planovani komplexnich pohybl
* Pohyby pomoci obou koncetin
* Slozité pohybové sekvence

— Aktivovana i pfi predstaveni si komplexniho
pohybu

14 Motorika Il

Area 4
Area 6 ~  Central P:S;?Qf r
/"/“ M1 sulcus F
PMA S cortex
SMA

Prefrontal
cortex

—
>
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Bazalni ganglia

Corpus striatum
— Nucleus caudatus
— Putamen

* Globus pallidus (Pallidum)
— Externum
— Internum

 Nucleus subthalamicus
* Substantia nigra

— Pars compacta
— Pars reticulata

* Motoricka jadra thalamu

15 Motorika Il

®) VA/VL complex
Cerebrum of thalamus

Motor cortex

nucleus

Globus
pallidus,
external
and internal
segments

Midbrain
Substantia nigra

pars compacta

Substantia nigra
pars reticulata

http://mww.slideshare.net/CsillaEgri/presentations
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Bazalni ganglia

16 Motorika Il

Corpus striatum
— Nucleus caudatus
— Putamen

Globus pallidus (Pallidum)
— Externum
— Internum

Nucleus subthalamicus
Substantia nigra

— Pars compacta
— Pars reticulata

Motoricka jadra thalamu

(B)

Cerebrum

VA/VL complex
of thalamus

Motor cortex

Caudate
nucleus

Globus
pallidus,
external
and internal
segments

Midbrain

Substantia nigri
pars compacta

Substantia nigra
pars reticulata
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Bazalni ganglia - vstupy..

Corpus striatum

Parietal
cortex

 Kromée primarni zrakové a
primarni sluchové kuary
dostava informace ze vSech
korovych oblasti

* Nejvice informaci

— Z asociacnich oblasti (frontalni a
parietalni)
— Z motorickych oblasti

17 Motorika Il

Frontal
cortex
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18 Motorika Il

Bazalni ganglia
Rizeni motoriky realizovdno dvéma okruhy

v PFima draha

Aktivace motorického kortexu

v'Nepfima draha

Inhibice motorického kortexu
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19 Motorika Il

Prima draha

Kortex

l

Corpus striatum

l

Globus pallidus internus
(Gpi)

l

Thalamus

l

Kortex

http://www.slideshare.net/drpsdeb/presentations
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20 Motorika Il

Prima draha

Motoricka jadra thalamu
aktivuji motoricky kortex

http://www.slideshare.net/drpsdeb/presentations
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21 Motorika Il

Prima draha

Motoricka jadra thalamu
aktivuji motoricky kortex

GPi tonicky tlumi
motoricka jadra thalamu

http://www.slideshare.net/drpsdeb/presentations
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22 Motorika Il

Prima draha

Motoricka jadra thalamu
aktivuji motoricky kortex

GPi tonicky tlumi
motoricka jadra thalamu

Aktivované corpus
striatum pulsné inhibuje
Gpi, coz prechodné
desinhibuje motoricka
jadra thalamu

©  (transient) () (transient)

http://www.slideshare.net/drpsdeb/presentations
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Neprima draha

Kortex (B) Indirect and direct pathways
Indirect
l pathway

Corpus striatum

l

Globus pallidus externus
(GPe)

\
AY
N\,
Ay
\,
\\
\\
\\
\\
N

Nucleus GPi
subthalamicus
(NS)
I

http://www.slideshare.net/drpsdeb/presentations
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24 Motorika Il

NS aktivuje GPi

Neprima draha
(B) Indirect and direct pathways

Indirect
pathway

http://www.slideshare.net/drpsdeb/presentations
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* NS aktivuje GPi

e GPe tonicky tlumi
NS

25 Motorika Il

Neprima draha
(B) Indirect and direct pathways

Indirect
pathway

http://www.slideshare.net/drpsdeb/presentations
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* NS aktivuje GPi

e GPe tonicky tlumi
NS

* Corpus striatum
pulsné inhibuje
GPe

26 Motorika Il

Neprima draha

(B) Indirect and direct pathways

Indirect
pathway

http://www.slideshare.net/drpsdeb/presentations
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Neprima draha
* NS aktiVUje GPi (B) Indirect and direct pathways

Indirect
pathway

e GPe tonicky tlumi
NS

* Corpus striatum
pulsné inhibuje
GPe

Desinhibice NS

l

Aktivace Gpi

http://www.slideshare.net/drpsdeb/presentations
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Neprima draha
* NS aktiVUje GPi (B) Indirect and direct pathways

Indirect
pathway

e GPe tonicky tlumi
NS

* Corpus striatum
pulsné inhibuje
GPe

Desinhibice NS

l

Aktivace Gpi

http://www.slideshare.net/drpsdeb/presentations
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* NS aktivuje GPi

e GPe tonicky tlumi
NS

* Corpus striatum
pulsné inhibuje
GPe

Desinhibice NS

l

Aktivace Gpi

Neprima draha

(B) Indirect and direct pathways

Indirect
pathway

* Existuje také méné vyznamna prima inhibice Gpi z GPe

29 Motorika Il
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30 Motorika Il

Rozdil mezi primou a neprimou drahou

(B) Indirect and direct pathways
Indirect

pathway PRI e Ty PN
0 ) 5 w . > )
e YA Rt AN IR |

Prima draha
Aktivace motorického
kortexu

(transient) O " (transient)

(%)

Neprima draha
Inhibice motorického
kortexu

http://www.slideshare.net/drpsdeb/presentations
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Rozdil mezi primou a neprimou drahou

(B) Indirect and direct pathways

Indirect
pathway

* Prima draha
> Aktivace motorického
kortexu

* Neprima draha
» Inhibice motorického
kortexu

http://www.slideshare.net/drpsdeb/presentations
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32 Motorika Il

Pro ¢innost corpus
striatum je stézejni
dopaminergni
projekce ze s. nigra
pars compacta

Dopaminergic projections
(mmt and direct pathways

pathway

http://www.slideshare.net/drpsdeb/presentations
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33 Motorika Il

Dopaminergic projections

Pro ¢innost corpus
striatum je stézejni
dopaminergni
projekce ze s. nigra
pars compacta

Aktivace primé drahy
» D1 receptory

Inhibice nepfimé
drahy
» D2 receptory

(B) Indirect and direct pathways

Indirect
pathway

http://www.slideshare.net/drpsdeb/presentations
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Bazalni ganglia
« Vedle motorické smycky existuji i daldi smycky, T~ T
ktere jdou pres jina thalamicka jadra Pe |

Caudate
nucleus

e ,Gating”jiného druhu informace

* Asociacni smycka Putamen
* Limbicka smycka

e Bazalni ganglia hraji vyznamnou roli v procesu Globus
v s allidus,
myS|e ni txtw{:r_'nal '
and mterna
segments

* Spoje corpus striatum jsou plasticke, coz
umoznuje uceni a toto melo nesmirny evolucni
Vy,Z Nam Substantia nigra

pars compacta

Substantia nigra
pars reticulata

34 Motorika Il

VA/VL complex
of thalamus

Subthalamic
nuclei




Mozecek

e Koordinace

 Podobné jako bazalni ganglia hraje
i mozecek nezastupitelnou roli
nejen pri koordinaci pohybu,
ale i pri ,koordinaci“ myslenek

- Vestibulocerebellum

- Spinocerebellum
- Cerebrocerebelum

35 Motorika Il

Regulation of
muscle tone,
coordination of
skilled voluntary
movement

Planning and
initiation of
voluntary activity

Maintenance of
balance, control
of eye movements

http://www.slideshare.net/HarshshaH103/cerebellum-its-function-and-releveance-in-psychiatry
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80. Hierarchicka organizace motorickéeho systemu —
reflexni vs. volni pohybova aktivita

* Fixed action pattern rytmicky pohyb (definice,
priklady)
* Volni pohybova aktivita

* Prehled struktur zapojenych do planovani a
realizace volni pohybové aktivity

* Organizace motorického kortexu (primarni,
premotoricky a supplementarni...)

» Zakladni popis pyramidové drahy

36 Motorika |
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81. Zakladni funkce bazalnich ganglii

e Strucny popis funkce bazalnich ganglii (smycky,
motoricka, nemotoricka)

* Prehled jader a spoju bazalnich ganglii

* Popis primé a neprimeé drahy

37 Motorika Il






