Mozkovy kmen,
mozecek




CNS = CENTRALNI NERVOVA SOUSTAVA

R

1. Hrbetni micha (medulla spinalis)
2. Mozek (cerebrum, encephalon)

Rozdéleni mozku:
prodlouzena micha (medulla oblongata)
Varollv most (pons Varoli)
mozecek (cerebellum)
stfredni mozek (mesencephalon)
mezimozek (diencephalon)
koncovy mozek (telencephalon)

Mozkovy kmen = prodlouzena micha, Varoliv most, mesencephalon
(stredni mozek), diencephalon (mezimozek)



HLAVOVE NERVY = NERVI CRANIALES

I. Nervus olfactorius - nerv Cichovy

Il. Nervus opticus - nerv zrakovy

Ill. Nervus oculomotorius - nerv okohybny
IV. Nervus trochlearis - nerv kladkovy

V. Nervus trigeminus - nerv trojklanny

VI. Nervus abducens - nerv odtahuijici

VIl. Nervus facialis - nerv licni

Viil. Nervus vestjipu]ocochlearis - nerv
sluchovérovnovazny

IX. Nervus glosopharyngeus - nerv

jazykohltanovy

X. Nervus vagus - nerv bludny (bloudivy)
Xl. Nervus accesorius - nerv pridatny
Xll. Nervus hypoglossus - nerv podjazykovy

I. Olfactory
- smell

Il. Optic

- vision

lll. Occulomotor

IV. Trochlear
VI. Abducens
- eye movement

V. Trigeminal

- sensory - face
- sinuses, teeth
- jaw muscles

VII. Facial

- face muscles
- taste

VIIl. Auditory

- hearing
- balance

IX. Glossopharyngeal

- muscle of throat
and larynx
- taste
X. Vagus

- internal organs

XIl. Hypoglossal

- tongue movements

XI. Spinal accessory

- muscles of the neck and upper back



Brainstem

Cerebrum

Nl Cerebellum
Cerebrum .
Brainstem '

Cerebellum Thalamus

— Midbrain
stem - Pons

Medulla oblongata

Brainstem Pons

Spinal cord . Medulla
oblongata

Cleveland
Clinic

©2024 (Cerebrum removed)



MEDULLA OBLONGATA

= PRODLOUZENA MiCHA
e ve foramen magnum a na clivu
» pokraCovani hrbetni michy (20-25mm)

* sahaod odstvuizyml. paru misniho nervu k Varolovu
mostu (od prekrizeni pyramidové drahy)

Zarezy:

* mezi prodlouzenou michou a mostem (VI., VII., VIII.)
fissura mediana anterior

sulcus anterolateralis (XII.)

sulcus posterolateralis (IX., X., XI.)

sulcus medianus posterior

oddéluji:
Funiculus anterior — pyramis
Funiculus lateralis - oliva




DORSALNI STRANA:

Kaudalne:

funiculi posteriores (€asti - fasciculus gracilis
a cuneatus)

prechazeji v dolni stopky mozecku
(pedunculi cerebellares inferiores)

Rostralne:

mezi rozbihajicimi se dolnimi a hornimi
stopkami mozecku tvori medulla oblongata
kaudalni cast spodiny IV. komory mozkove




MEDULLA OBLONGATA - STRUKTURA

SEDA HMOTA
* jadra hlavovych nervu (XII.- 1X.)

* retikularni formace (RF): centra zivotne
dulezitych reflexu, propojeni jednotlivych
Casti CNS aktivacni a inhibicni system,
pohybové automatismy

* senzoricka jadra (ncl. gracilis, cuneatus)

BILA HMOTA (obsahuje senzitivni a motorické
drahy)

* funiculus anterior (zejména motoricke
drahy napf. pyramidova draha)

* funiculus lateralis (obsahuje napr. drahy do
mozecku)

* funiculus posterior (obsahuje prevazne
sensitivni drahy )

Medulla (rostral)

[ Ascending
[] Descending
B Mixed

Solitary tract

emniscus

Nucleus of
hypoglossal nerve

Medical longitudinal
fasciculus
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PONS VAROLI

e pricny val mezi prodlouzenou michou a
strednim mozkem (délka asi 25 mm)

* ve stredni roviné probiha sulcus
basilaris (pro a. basilaris)

* v ryze mezi pontem a prodlouzenou
michou vystupuje VI. = VIII. hlavovy
nerv

e [ateralné prechazi pons ve stredni
stopky mozecku (pedunculi cerebellares
medii

* mezi pontem a pedunculi cerebellares
medii vystupuje V. hlavovy nerv




LATERNI STRANA:

* stredni stopka mozecku
(pedunculus cerebellaris
medius) s vystupem n. V.

predevsim motorické drahy

1 .

= Middle cerebellar peduncle -

cerebellum

(b) Left lateral view

! Thalamus
M Hypothalamus|
B midbrain

D Pons

fibers that relay info from cerebrum to

—Diencephalon

~Brainstem

M meduiia
oblongata



DORSALNI STRANA:

mezi pedunculi cerebellares medii

tvori stredni ¢ast spodiny IV. komory
mozkové

"

e S

o —



PONS VAROLI - STRUKTURA

SEDA HMOTA
e jadra hlavovych nervu (VIIIl. — V.)
* retikularni formace (RF)

BiLA HMOTA

* obsahuje senzitivni a motorické
drahy (drahy volni i mimovolni
hybnosti)

Fourth ventricle

Superior
cerebellar
peduncle

Middle
cerebellar
peduncle

Corticobulbar and
corticospinal tracts

Tegmentum of pons

Basilar part of pons

Pons

Efferent

Afferent

Medial longitudinal bundle
Tectospinal tract
Sensory nuclei of CNV

Motor nuclei of CN V

Central tegmental tract

Medial lemniscus

4th ventricle

Facial colliculus

Medial longitudinal
fasciculus

Vestibular nuclei

Abducens nucleus

Spinal trigeminal nucleus

Facial motor nucleus

Vestibulocochlear nerve

N «—— Facial nerve
Pyramidal tract

¥ Abducens nerve

General somatic Special visceral
efferent efferent

General somatic M Special somatic
afferent afferent



FORMATIO RETICULARIS

fylogeneticky patfi mezi nejstarsi mozkove
casti

spoje se vsemi etazemi CNS
zakladni stereotypy (chuze, spanek)
vyznamne ovliviuje bdélost, unavu a motivaci

centralné a dorzalné v kmeni, zejména v
mostu

ascendentni aktivacni systém — probouzeni
ze spanku, udrzovani bdélého stavu

descendentni aktivacni systém
preruseni retikularni formace - ztrata védomi

RF zajistuje komplexni propojeni hlavovych
nervl mezi sebou i s jinymi oblastmi, zajistuje
tak Zivotne dulezité reflexy od narozeni (mrkaci,
slzwy, k)asIaC| saci, slinivy, polykaci, sekrecni pro
zlazy

- Rostral Reticular

= é _\ .
- Hypothalamus >
- Basal forebrain <

Formation Midbrain

(Pontomesencephalic) Pons

Medulla

Radiations to
cerebral cortex g

+ 4
R >
Visual / Cerebell
impulses y

Péns/ l" w X

Auditory
Ascending > impulses
sensory tracts \ Spinal cord

: - Descending
Reticular formation I motor tracts

Cortex



MESENCEPHALON

= STREDNI MOZEK —
ulozen mezi Varolovym Midbrain Midbrain
mostem a mezimozkem o | pons
VENTRALNI STRANA: L e Spinalcorg

 crura cerebri — dva valy bilé
hmoty (motorické drahy)

Optic
nerve (1I)

Optic chiasm Oculomotor

e vystup lll. hlavového nervu v o

ryze mezi crura cerebri a e i
fossa interpeduncularis T s

peduncle



DORSALNI STRANA:

* Ctverohrboli (corpora quadrigemina)

colliculi superiores (opticko—motorické reflexy)
napojeni na zrakovou drahu

colliculi inferiores (akusticko—motor. reflexy)
napojeni na sluchovou drahu

e pedunculi cerebellares superiores (horni
stopky mozecku) mezi nimi strop IV.

, Pineal gland Medial geniculate Lateral geniculate
] ko m O ry m OZ kove (epuhalamus\nucleus nucleus

 vystup IV. hlavového nervu — jediny hlavovy _
nerv z dorzalni strany kmene mozkového Superior

collicublus

Inferior
colliculus
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Mesencephalic
aqueduct

~$ /— Pineal gland
\ Corpora quadrigemina

\\

White matter

viammillary body (arbor vitae)

viesencephalon

}

Pons

Medulla oblongata

(a) Midsagittal section



MESENCEPHALON - STRUKTURA

Tri casti:
1. TECTUM - ¢tverohrboli (centrum opticko—

motorickych a akusticko—motorickych
reflex()

2. TEGMENTUM - stredni cast - obsahuje RF,
jadra lll. a IV. hlavového nervu, nucleus ruber
(Cervené jadro — fizeni pohybu), substantia
nigra (Cerna substance — fizeni pohybu)

3. CRURA CEREBRI - ventralni cast, bila
hmota, motorické drahy (sestupné drahy —
corticospinalni, corticonuklearni)

 zdroj Ill. a IV. hlavového nervu
centrum opticko—motorickych a akusticko—
motorickych reflexu, jeho jadra zajistuji
koordinované pohyby oci a hlavy
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17 Superior colliculus

gray matter

Substantia nigra ————

Edinger-Westphal nucleus
(accessory oculomotor nucleus)

Mesencephalic nucleus of
trigeminal nerve

Oculomotor nucleus

Medial lemniscus

Red nucleus

-—

\\ (
[ | ; ‘
Pyramidal tract



FOSSA RHOMBOIDEA

spodina IV. komory mozkové tvaru kosoctverce

jadra lll. = XII. Hlavového nervu

Casti:
1. PARS SUPERIOR

mezi pedunculi cerebellares sup.
prekryta velum medullare superius

2. PARS INTERMEDIA

dorsalni strana pons Varoli mezi pedunculi

cerebellares med.
prekryta fastigiem mozecku

3. PARS INFERIOR

dorsalni strana medulla obl. mezi pedunculi

cerebellares inf.
prekryta velum medullare inferius

Quadrigeminal
plate, superior
colliculus

Brachium of
Pineal superior colliculus

Quadrigeminal
plate, inferior
colliculus

Superior
medullary velum

Superior
cerebellar
peduncle

Rhomboid
fossa

Inferior
cerebellar
peduncle
Vestibular :
area

Striae
medullaris

Taenia
cinerea

Brachium of
inferior colliculus

Trigeminal
nerve

Medial
eminence

Middle
cerebellar
peduncle

Facial
colliculus

Trigone of
hypoglossal nerve

Trigone of
vagus nerve

Tubercle of
nucleus cuneatus

Tubercle of
nucleus gracilis

Trochlear nerve



% Interventricular Septum
Anterior foramen pellucidum Corpus callosum,

commissure trunk

fossa rhomboidea navzauje:
ROSTRALNE

na aquaeductus cerebri (kanalek
mezi lll. a IV. komorou mozkovou)

KAUDALNE

na canalis centralis michy

Third
ventricle

uuuuuu

Hypothalamus

Infundibulum
Pituitary gland /
Cerebral peduncle Pons Cerebral
(crus cerebri) queduct

Fourth ventricle
Lingula
Inferior

medullary velum Superior

medullary velum

Medulla oblongata Nodule

AR

b Central canal



Cranial nerve nuclei ,
Oculomotor nucleus E\il:lgﬁg-Westphal

Trochlear nucleus - ‘ Mesencephalic nucleus
: ? of trigeminal nerve

Motor nucleus of , -
trigeminal nerve ; 4 Principal sensory nucleus

of trigeminal nerve g

Facial motor nucleus — Spinal nucleus of
trigeminal nerve

Vestibular nuclei .
Cochlear nuclei

Abducens nucleus Superior salivary

nucleus

Ambiguus nucleus

Inferior salivary
nucleus

Hypoglossal nucleus

Dorsal nucleus
of vagus

Spinal accessory nucleus
Nucleus of
solitary tract

@@ Anatomy.app Motor nuclei ' Sensory and
parasympathetic nuclei




CEREBELLUM
= MOZECEK

Funkce:

ridi svalové napeti kosterniho svalstva,
zajistuje vzprimenou polohu tela, rovnovahu,
koordinuje a upresnuje pohyby

(zjapﬁjen do paralelné k systému motorickych
ra

dulezitym centrum propriocepce
zajiStuje presnou koordinaci pohyb(

pri poruse:

svalova ochablost, nejisty postoj,
nekoordinovana chuze na Siroke zakladné,
tézko se vybavuji nékteré protichtdné
pohyby — pf. jazyka, rukou




CEREBELLUM - ULOZENI

* lezi v zadni jameé lebni ve fossae
cerebellares tylni kosti

e naseda na dorsalni stranu mozkového
kmene

* mezi mozeckem a mozkovym
kmenem se nachazi IV. komora
mozkova




Mozecek je s kmenem mozkovym
spojen pomoci tri stopek:

1. Pedunculi cerebellares
superiores (se strednim
mozkem)

2. Pedunculi cerebellares medii (s
pons Varoli)

3. Pedunculi cerebellares
inferiores (s medulla
oblongata)




CEREBELLUM - STAVBA

1. VERMIS CEREBELLI = cerv

stredni cast

2. HEMISHERIA CEREBELLI =
mozeckové polokoule

lobus anterior, lobus posterior, floculus

Na povrchu vermis i hemisfér jsou zarezy
— sulci cerebelli, které oddéluji zavity gyri
cerebelli




Hemisphere Vermis

Flocculonodular -
lobe

Nodulus \Flocculus



SEDA HMOTA

* cortex cerebelli - na povrchu hemisfér
| vermis

* nuclei cerebelli - jadra uvnitr mozecku
(ncll. fastigii, ncl. emboliformis, ncl.
globosus, ncl. dentatus) zapojena do
systému kontroly pohyb

BiLA HMOTA

* pod klUrou, vytvari charakteristickou
kresbu arbor vitae (strom zivota)

Nodule

Fourth ventricle



CEREBELLUM - ROZDELENI

1. VESTIBULARNI MOZECEK (archicerebellum) Rk g

* zasadni vyznam pro udrzeni rovnovahy (informace z ol oh il
Vestibularniho aparatu)

* vliv na motoricka jadra v mise fidici hybnost axialnich svalu
(vzprfimeny postoj)

. ﬁloha pri kontrole pohybu oci a jejich koordinaci s pohyby
avy

Spinocerebellum
< >

Paravermal
zone

2. SPINALNI MOZECEK (palaeocerebellum)

) | Lateral descending
pathways

* fizeni svalového napéti a koordinace pohybU — regulace _ ' .
prabéhu pohyb |y, o

Control of skilled
movements

Vestibulo-

3. CEREBRALNi MOZECEK (neocerebellum) cortellum  (Wicdial descerr
: 7 -
* kontrola planovani motoriky Vestibular nuclei| Control of posture
Balance and

* kontrola volnich pohybu v prostoru a Case eye movements



Lobus anterior -
spinocerebellum -
paleocerebellum

Lobus posterior -
pontocerebellum -
neocerebellum

=\ Lobus

) floculonodularis -
vestibulocerebellum
- archicerebellum




Q a) nucleus C\b) nucleus )c) nucleus

asociacni” fastign emboliforrus “~  dentatus |
kdara mozedcek muotosensoricka
kura

cerebellum / T\ :
most iy

44

motorika 7P
g rc’c;

pyra-_—"~
midova Host talam
drdaha micha
e ;: 3
paleo- ’
cerebellum § -
micha ;
ozkovy
en
labyrint aferentni drahy eferentni dréhy ® nucleus ruber

' formatio reticularis
Drahy mozecku (podle Jansena a Brodata) @ vestibularni jadra




A Delayed movement

Left
cerebellar °
lesion
Right hand :

|

[ //\—

|

T T

|

Delay

Figure 42-1 Typical defects observed in cerebellar diseases.

A. A lesion in the left cerebellar hemisphere delays the initiation
of movement. The patient is told to clench both hands at the
same time on a “go” signal. The left hand is clenched later than
the right, as is evident in the recordings from a pressure bulb
transducer squeezed by the patient.

B. A patient moving his arm from a raised position to touch
the tip of his nose exhibits inaccuracy in range and direction

B Range of movement errors

Abnormal

C Patterned movement errors

e
p / Normal \

Normal

s Abnormal
Finish W

(dysmetria) and moves his shoulder and elbow separately
(decomposition of movement). Tremor increases as the finger
approaches the nose.

C. A subject was asked to alternately pronate and supinate the
forearm while flexing and extending at the elbow as rapidly as
possible. Position traces of the hand and forearm show the nor
mal pattern of alternating movements and the irregular pattern
(dysdiadochokinesia) typical of cerebellar disorder.



DIENCEPHALON

= MEZIMOZEK

* navazuje na mesencephalon
* prekryt mozkovymi polokoulemi




DIENCEPHALON - ROZDELENI

Thalamencephalon
(thalamus) dorsalni ¢ast

Thalamus

Hypothalamus
bazalni ¢ast (ventralni ¢ast)

sulcus hypothalamicus
oddeéluje obé casti

Hypothalamus Epithalamus

Pituitary gland



THALAMENCEPHALON

1. THALAMUS

nakupeni Sedé hmoty vejcitého tvaru na
dorsalni strané diencephala

2. EPITHALAMUS

napf. SiSinka, zadni strana diencephala

3. METATHALAMUS

corpus geniculatum mediale a laterale

4. SUBTHALAMUS

Seda hmota ulozenapod thalamem

Metathalamus / ( \ \ Epithalamus
/ N A
y 4 - N Stria medullaris
L/ : ' thalami
Corpus geniculatum 1 / /. \\ T
mediale \ | \\” ' abenula
Corpus geniculatum C e —— Gl. pinealis
laterale ‘» (Epiphyse)

Caudate Corpus Cavum septi

nucleus callosum (pellucidi)
(head) (genu)
Internal Fornix columns
capsule (cut across)
Interventricular
Lentiform foramen and
eniiol choroid plexus
nucleus
Anterior — Roof of third ventricle
thalamic — and stria medullaris
tubercle

Stria

terminalis " | '3 e‘ﬂ\" Habenula

Superior colliculus
Pulvinar (posterior and pineal gland

thalamus)

1. Ventrikel
Habenula

Recessus
pinealis

Gl. pinealis
(Epiphyse)

Subthalamus



THALAMUS

* nakupeni sedé hmoty v podobé ovoidniho

utvaru (k jeho neuronim prichazeji vzruchy ze

vsech smyslovych a senzitivnich drah s
vyjimkou cCichovych)

* obsahuje velké mnozstvi jader

 ,brana védomi” — prepojovani vsech
senzorickych drah a kontrolnich zpétno-

vazebnych motorickych drah do ktiiry mozkové

Stria medularis Epithalamus Thalamu
: ! Stria medularis
Thalamus (epithalamus)

aH:

. Mesencephalon Y,

X

|
/
]

Hypothalamus

/:,Bram stem
Subthalamic nucleus

12011 UTHealth

Caudate Corpus Cavum septi
nucleus callosum (pellucidi)
(head) (genu)

Internal Fornix columns

capsule (cut across)
‘ N\ Interventricular
o / { foramen and
entiform —; \  choroid plexus
nucleus { & \

| o\ \ \
=
Anterior — \/ ) L— Roof of third ventricle
thalamic \ )t b ] and stria medullaris
’
B

tubercle

Stria

terminalis %
40

—

Pulvinar (posterior ———— and pineal gland
thalamus) ; / ﬁ
Cerebellar peduncles

Superior colliculus




EPITHALAMUS

* dorzalné u stropu lll. komory mozkové

* corpus pineale (Sisinka)
zlaza s vnitrni sekreci
u nizSich zivocicht parietalni oko

Epithalamus

thalami

Habenula

Gl. pinealis

Corpus geniculatum Ly
| (Epiphyse)

laterale

Stria medullaris

Pineal
gland

Corpus Callosum o
Thalamus o
Hypothalamus o

Pituitary Gland ©

Brain Stem o



METATHALAMUS

* na zadni strane thalamu

* corpus geniculatum mediale spojeno s
colliculus superior - soucast sluchové

drahy

e corpus geniculatum laterale spojeno s
colliculus inferior - soucast zrakové drahy




SUBTHALAMUS

e Seda hmota ulozena ventrokaudalné od thalamu a lateralné
od hypothalamu

e zapojen do mimovolni hybnosti (zpracovacich motorickych
okruh)




HYPOTHALAMUS

* vznikl z bazalni — motorické ploténky
* soucasti hypothalamu je hypofyza

Funkce:

e visceralni mozek ridi ¢innost vnitrnich
organu prostrednictvim autonomnich nervi
a hormonu hypofyzy (regulacni centrum
autonomniho systému)

* koordinuje neurohumoralni rizeni (reguluje
funkce endokrinniho systému)

e zasadni vyznam pro udrzeni homeostazy
(ovlivriuje télesnou teplotu, vodni
hospodarstvi, cirkardialni cykly, tlak krve...)

* ovliviiuje pudové a emocni chovani (spojeni
s limbickym systémem)

Pituitary gland

<

corpus callosum *
Thalamus / vy = \\

anteriorQi Y
commissure |/

hy‘;’)otha/lamusy,f‘v—— / ( ) A

J ’ A
) posterior Y
fcommissure |

-

third ventricle

optic chiasm

(pituitary gland)

pineal gland

\ / \ cerebral cortex
7 v fx pineal gland
hypophysis 7

hypothalamus
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optic chiasm / \ ,u/ )
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HYPOTHALAMUS — JADRA

velké mnozstvi jader (nekolik skupin)

Déleni z funkéniho hlediska:

e jadra sekrecni (pri stene lll. komory)
neurosekrece — ridi cinnost hypofyzy

* jadra nadrazena parasympatiku
(pfedni skupina jader)
* jadra nadrazena sympatiku
(stfedni skupina jader)
e jadra ovlivnujici pudové a emocni
chovani - slouzi limbickému systému
(zejména zadni skupina jader)

Anterior Hypothalamic

commissure sulcus
Lamina terminalis Paraventricular
Preoptic area nucleus

N Anterior nucleus

Supraoptic nucleus

Suprachiasmatic
nucleus

Optic chiasm ——— ‘ L
_/;f Arcuate
Median eminence Wk nucleus

Dorsomedial nucleus

Ventromedial nucleus

———Posterior nucleus

B

Mammillary bodies

Hypothalamo-hypophyseal
portal system
capillary beds

\
Anterior Posterior

I lobe lobe |
|
Pituitary
Dorsal hypothalamic area —_ - Posterior hypothalamic nucleus
e
~— 22 _— Dorsomedial nucleus
Paraventricular nucleus ™, P S
e O ~ — _~Ventromedial nucleus
Anterior hypothalamic area~__ e 2 / =
TS e -’ _~Premamillary nucleus
Preoptic area__ ThL o
~4£ o
>~ — __— Medial mamillary nucleus
Supraoptic nucleus —___ —
—
e L - - Lateral mamillary nucleus
Suprachiasmatic nucleus ——— .

Arcuate nucleus — B Mamillary body

Optic chiasm—

Median eminence =

e

Superior hypophyseal artery // e

Portal hypophyseal vessel P

Anterior lobe / Pituitary A\ Posterior lobe
gland



HYPOPHYSIS CEREBRI

= PODVESEK MOZKOVY, HYPOFYZA

e zlaza s vnitrni sekreci, soucast
mezimozku

* ulozena v sella turcica klinové kosti

* nadrazené postaveni vuci ostatnim
Zlazam s vnitrni sekreci




HYPOFYZA

ADENOHYPOFYZA (lobus anterior)

. Erodukuje napf. somatotropni

ormon a hormony ovliviujici

cinnost ostatnich zlaz s vnitrni
sekreci (gonadotropni,

% 4 ‘ a Mammillary body

Median eminence

. , o Cric—
kortikotro pni... ) Anterior pituitary chri)agm k/ J e T R
Pars tuberalis
PARS M E D IA Pars intermedia “ Posterior pituitary
° rodu kuje mela nostim u Iaéni Pars distalis i - I:fundibular stalk
OI"mOn & — Fars nervosa
s . Hypophyseal fossa " .4‘ )

NEUROHYPOFYZA (lobus posterior)  nselaiucicaol ,;.; ot
* dostava hormony (adiureticky did

hormon a oxytocin) z jader

hypothalamu axonalnim e Kol ey o

proudénim
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Jorpus callosum ’

Septum pellucidum
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SENZITIVNI MISNI DRAHY

Tractus spino-bulbo-thalamocorticalis

* prevod predevsim jemné dotekové
citlivosti (diskriminacni citlivost),
vhimani vibraci a propriocepce ze svalu,
Slach a kloub




SPINO-CEREBELLARNI DRAHY

e prevod zejména propriocepce ale taky
dotekové citlivosti do mozecku




DESCENDETNI DRAHY

Medialni systém- motorika trupu
(hlavné hluboké svaly zadové)

Lateralni systém- motorika koncetin

Treti systém- mimovolni emocni
motorika




Dékuji za pozornost!
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