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Mozkova kura

* Paleocortex (1%)
— 3 vrstvy
— rhinencephalon

* Archicortex (4%)
— 3 vrstvy
— hippocampus

* Neocortex
— 6 vrstev

Neokortex |
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Primarni oblasti
v'Somatotopické usporadani

Asociacni oblasti
v'"Nemaji somatotopické
usporadani
v'Unimodalni
v'Polymodalni

Neokortex |

Mozkova kura

Primary sensory
and motor areas

Swallowing Primary vy - ry
motor cortex Intra- 0 ,_j - | somatosensory
abdominal ' !

Copyright © Pearsen Education, Inc., publishing as Benjamin Cummings.

http://www.emunix.emich.edu

m
O =



5

Mozkova kura

Primary sensory
and motor areas

Primarni oblasti
v'Somatotopické usporadani

Asociacni oblasti
v'"Nemaji somatotopické
usporadani
v'Unimodalni
v'Polymodalni

v'Cinnost asocia¢nich oblasti je
pravdépodobné podkladem védomi

Neokortex |

Swallowing Primary vy - ry
motor cortex Intra- 0 ,_j - | somatosensory
abdominal ' !

Copyright © Pearsen Education, Inc., publishing as Benjamin Cummings.

http://www.emunix.emich.edu
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Organizace neokortexu

Kazda vrst
vstupy a v

Kazda vrst
horizontd
Bunky s p
zpravidla
vrstve

+"_ = i
i +'
L |

\
------- - —— U 15— (N | I P [ ————— R ——— "“"""'[E -
£ / : E
B / o E Iz
el 8| _~ 2 2 s
H IR = 8
Vi o £ s @ %
g ey | : 2 @ From
3| - M E b= ' 8 monoamine
a o §. i g neurons
@] & | &l @ [
B T L e e ESACmn S ) R . S
A ¥/ ¥ I,/ / From other
4 .// 7 / / parts of
. cortex
nucleus From
http://www.slideshare.net/drpsdeb/presentations To spinal cord, thalamus

brainstem and
cranial nerves
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Organizace neokortexu

Cortical
layers

* Kazda vrstva ma specifické | &%‘@Z, \
vstupy a vystupy
e Kazda vrstva ma vertikdlnii .
horizontdIni spoje e %< )
* Bunky s podobnou funkci se Aoy

zpravidla nachazi ve stejné N W
vrstve

Vi
M £
To other
cortical Erom
regions monoamine
r— To thalamus . neurons
From other
To caudate To reticular parts of
putamen formation corka:
and pons and red
v nucleus -
rom
To spinal cord, thalamus IVI U I\I I
brainstem and
7 Neokortex | cranial nerves I\/l E D
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Organizace neokortexu

Cortical
layers

 KaZdd vrstva ma specifické . @\K‘%‘@; .

vstupy a vystupy o N i
 Kazda vrstva ma vertikalnii > .
. iy s . Il S
horizontalni spoje . ’”‘* <5 N )
* Bunky s podobnou funkci se v _/\" S
zpravidla nachazi ve stejné v »«‘:4
vrstve
Vi
* Lokalni rozdily v denzite v o
jednotlivych bunécnych rogons monoanine
P To thalamus neurons
populaci jsou podkladem = o
Brodmannovych map ol e
nucleus
e e MUNI
8 Neokortex | cranial nerves
MED

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



Brodmannovy
mapy

9 Neokortex |

Broadman's # NAME FUNCTION
17 Occipital Lobe Visual Projection Cortex
18 Visual Association Cortex
19 Posterior Parietal Lobe Visual Association Cortex
37 Tempero-parietal-occipital area General Sensory Association Cortex
39 Angular Gyrus Word Recognition
40 Supramarginal Lobe Somatosensory Association Cortex
1,2,3 Postcentral Gyrus Somatosensory Projection Cortex
5,7 Superior Parietal Lobule General Sensory Association Cortex
41,42 Middle 1/3 of Superior Temporal Auditory Projection Cortex
Cortex
22 Superior Temporal Gyrus Auditory Association Cortex
21, 20, 38 Inferior Temporal Cortex General Sensory Association Cortex
4 Precentral Gyrus Primary Motor Cortex
1,2,3 Postcentral Gyrus Somatosensory Projection Cortex
6,8,9 Premotor Cortex Motor Association Cortex
41,42 Middle 1/3 of Superior Temporal Auditory Projection Cortex
Cortex
44.45 46 Broca's Area Motor Association Cortex - Specific to
speech
10 Preftontal Cortex General Motor Association Cortex
11 Orbital Gyri General Motor Association Cortex
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4 | Brodmann Cortical Areas

Brodmann Cortical Areas

Executive finctions
Motor functions
Somamsensory
Attention

Visual functions

=
=
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Memory
[ Emotional reguiation

Sound

a
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https://www.trans-cranial.com/docs/cortical functions ref v1 0 pdf.pdf

mann Areas

Corresponding Brod

1z

| Brodmann Cartical Areas

Area 4 - Primary Motor Cortex

The human primary moter cortex is located on the
anterior wall of the central sulcus, It also extends an-
teriorly out of the sulcus partly onto the precentral
gyrus. Anteriorly, the primary motor cortex is bor-
dered by a set of areas that lie on the precentral gyrus.

Climical significance

Lesions of the precentral gyrus result in paralysis of
the contralateral side of the body (facial palsy, arm-/
leg monoparesis, hemiparesis).

Rotes

According to functional neursimaging techniques
area 4 participates in three different groups of func-
tions: Motor, somatosensory, and “others” (“verbal
encoding during a non-semantic process”, “atten-
tion to action”, and “motor memory for visual land-
mearks").

Motor fanction is the traditional function, and oc-
casionally it has been reported that the primary mo-
tor cortex reacts to sensory stimulation. Nonetheless,
in these cases the primary motor activation is found
in addition to 2 more extensive pattern of activation,
obwiously including sensory areas; that is, area 4 may
some times be included in a brain circuitry support-
ingr sensory perception; area 4 activation may reflact
in those cases the implicit representation of 2 poten-
tial movement.

‘This implicit representation of movements can also
account for “attention to action” and “motor mem-

ory”.

The participation in “verbal encoding during a non-
semanfic process” is probably tangential, considering
that it becomes activated (in addition to frontal and

temporal networks) only during *successful encod-
ing", suggesting 4 certain role in the attentional pro-
cess (increzsed muscle tone).



https://www.trans-cranial.com/docs/cortical_functions_ref_v1_0_pdf.pdf
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Neokortex a thalamus

e Kdlra Uzce spolupracuje s thalamem
(thalamokortikalni systém)

* Spoje s talamem jsou obousmérné

 Témer vsechny aferentni informace se
prepojuji v thalamu

* Vyjimka - Cich

Neokortex |

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



Funkce mozkové kury

Frontalni lalok (FL)
v'Chovani

v'Pohyb

v'Reg

Parietalni lalok (PL)
v'Senzitivni aferentace

v'Uvédoméni si celkového télesného schématu

v" Vizualné prostorové vztahy
v'Pozornost

Okcipitalni lalok (OL)
v'Zrakové vnimani

Temporalni lalok (TL)
v'Reé
v'Sluch
v'Pamét
v'Limbicky systém
» Afektivita

12 Neokortex | >Sexua|lta

Frontal lobe

Executive functions,

thinking, planning,
organising and
problem solving,
emotions and

behavioural control,

personality

Motor cortex
Movement

I A
'
.
f

s

s j& /;.

v

Sensory cortex
Sensations

Temporal lobe

Memory, understanding,

language

o

SN

Aty

Af—i‘—é’

http://www.modernfamilyideas.com

Parietal lobe

Perception, making
sense of the world,
arithmetic, spelling

.

.

Dcﬂlpttal lobe
Vision
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Association cortices

Asociacni oblasti

Primary sensory
and motor areas

Motar
Somato- Spatial
SENE0ny coordinates
. ; of body and
Nejsou T e g siaTaR
. v elaboration of
— anirecepcni thoughts Word Visual
. ; formation Language PMEHCEERsIG
— ani efektorové / ~ comprehension of words
Auditory intelligence
Integraéni funkce Aroca's Beranior Cxdion
emations, Maming of
o e
Parieto-okcipito-temporalni /
. . 4 Aal:um"!f:m Wernicke's
Limbicka Area Area
Frontalni

http://www.slideshare.net/drpsdeb/presentations
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Algoritmus zpracovani signalu

PRIMARY
SENSORY

=

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

= =
m e
O =



Aferentace

v’ Vystupy z unimodalnich oblasti diverguji
do polymodalnich oblasti

Prefrontalr—

PRIMARY
SENSORY

\— ENVIRONMENT

http://www.slideshare.net/drpsdeb/presentations IVI U I\I I
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—- PRIMARY
MOTOR

ENVIRONMENT :

Eferentace

v’ Zpracovani informace probihd opacné

v

(informace z polymodalnich oblasti
konverguji do oblasti unimodalnich)

Prefrontal
cortex

A Motor planning

Premotor
corex

B Motor programs

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

Premotor
cortex

Motor
cortex
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Limbicka asociacni oblast

* Integrace informace
vnitrniho a vnéjsiho

e Limbic System
prostredi

Hypothalamus

 Hypothalamus

* Emoce
e Motivace

* Pudové chovani |
Hippocampus

17 Neokortex |

nbiomedia/0665.jpg

http://www.mhhe.com/biosci/genbio/enger/student/olc/art_quizzes/ge
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Parieto-okcipito-temporalni asociacni oblast

* Interpretace vyznamu signalu
z okolnich oblasti

Muotor

Somato- Spatial
SENS0rY coordinates
) . , o . Planning complex ﬂ#;ﬁ_ﬁ_‘;‘;
* Analyza vizualné —akusticko — = o
« 1. 0 v thoughts i
senzorickych vztahu téla a R Werd y Nl
| comprehension of words
okoli o Auditory  intelligence
. o . ms Behavior, Vision
* Pojmenovani a kategorizace pci Naming of
. o objects
objektu S
v sV ve Limibic P
* Porozumeni reci Associaion Wernicke's
ea

e Pozornost

http://www.slideshare.net/drpsdeb/presentations
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Lateralizace mozkovych funkci

Left and Right Brain Functions

Left-Brain Functions — — Right-Brain Functions

Analytic thought Holistic thought

Logic Intuition

Language el L o4 0 - -\ Creativity

st : 5 music

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

Akalkulie

Agnosie
KoncepcCni apraxie

Ideomotoricka apraxie

20 Neokortex |

Lateralizace mozkovych funkci

Left and Right Brain Functions

Left-Brain Functions ’h ™ Right-Brain Functions

Analytic thought Holistic thought
Logic Intuition
Language Creativity
Science and Art and
math music

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

Poruchy orientace v
prostoru

Konstrukéni apraxie
Anosognosie

Neglect syndrom
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Frontalni asociacni oblast

e Exekutivni funkce
— Motorické / chovani
— Kognitivni

* Nejvyssiho rozvoje dosahla u clovéka
Monkey

Neokortex |

4. Homo sapiens neanderthalensis 5. Homo sapiens sapi€éhs

Human

1. Australopithecus robustus 2. Homo habilis 3. Homo erectus

http://www.slideshare.net/drpsdeb/presentations
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Phinease Gage (1823 — 1860)

e 1848 — pracovni Uraz
* Pred Urazem

» Spolehlivy

» Pratelsky

» Zodpovédny

» Galantni

Fig. 2.

http://65.media.tumblr.com/553d3c3f3f579f57273b8598ec6739ab/tumblr_olloqtOMUKluag7mqol_1280.jpg

22 Neokortex |
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Phinease Gage (1823 — 1860)

e 1848 — pracovni Uraz
* Pred Urazem
» Spolehlivy
» Pratelsky
» Zodpovédny
» Galantni
 Po Urazu
» Nespolehlivy
» Hostilni
» Nezodpovédny
» Sprosty
» Obvinén ze sexudlniho
obtézovani deti
1860 — zemrel na status epilepticus

23 Neokortex |

http://65.media.tumblr.com/553d3c3f3f579f57273b8598ec6739ab/tumblr_olloqtOMUKluag7mqol_1280.jpg
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Frontalni lalok

Premotor/supplimentary  Primary Motor Cortex
Maotor corfex

Frontal Eve Ficlds

Prefrontal Cortex
iFromial Assoclation Areas)

Broca's Area
(left side)

https://d2gne97vdumgn3.cloudfront.net/api/file/edAV1gWAQ2uYSdYHSiPj
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Frontalni asociacni oblast

« ~1/3 neokortexu
* Evolucné nejmladsi oblast

e Pozdni dozravani v ramci
ontogeneze

— Diferenciace béhem 1. roku
Zivota

— Zrani do 6. roku zivota

— ?Definitivni ukonceni vyvoje
kolem 20. roku zivota®?

25 Neokortex |
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Frontalni asociacni oblast

* Vstupy ze vSech asociacnich
oblasti
— P-O-T asociacni oblast
— Limbicka asocia¢ni oblast

e Spoje jsou oboustranné

— Prefrontalni zpracovani
informace ovliviuje naslednou
percepci

- /)Smyéky”

* \ystupy do premotorickych
oblasti

26 Neokortex |
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Exekutivni funkce frontalni asociacni oblasti

» Motorické/nemotorické planovani/organizace - strategie - anticipace
» Mysleni - prace s mentalnimi modely
» Pozornost —, na co se soustredit”

» Regulace chovani
— Facilitace ,,zadouciho”
— Inhibice , nezadouciho”

Neokortex |

MU N
ED

=

http://thenextweb.com/wp-content/blogs.dir/1/files/2015/03/jerry1.jpg
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1. Motoricke planovani / organizace

* Frontalni asociacni oblast
* Premotoricka oblast

vV Uzkém kontaktu s motorickym
kortexem

v’ Planovani a priprava slozitych

pohybovych vzorcu a konkrétnich sekvenci

pohyb( (ve spolupraci s BG)

v" Silné spojeni s P- O- T oblasti, od které
dostava senzorické informace o vizualné —
akusticko prostorovych vztazich

v Kontrola volni pohybové aktivity

s

Y

el

n.html?mediapopup=14828479

http://www.123rf.com/stock-photo/brain_icol
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2. Myslenkove procesy

* Organizace

— Razeni mentalnich model( do
smysluplnych celku

* Planovani

— Tvorba strategii za ucelem dosazeni
pozadovaného cile

* Time management

—0dhad c¢asu potrebného k dosazeni cile
(dosazitelnost/nedosazitelnost)

* Pracovni pamét

— Kratkodobé uchovani informaci
potrebnych pro myslenkové procesy

29 Neokortex |

14828479

http://www.123rf.com/stock-photo/brain_icon.html?mediapopup
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3. Pozornost

* Orientace pozornosti
— filtrovani“ informaci

e UdrZeni pozornosti

» Déleni pozornosti mezi dva nebo vice
ukoll

* Pfesouvani pozornosti mezi dva nebo vice
ukol

14828479

http://www.123rf.com/stock-photo/brain_icon.html?mediapopup
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4. Regulace chovani

* Facilitace / iniciace ,Zzadouci” akce
* Inhibice ,,nezadouci“ akce
—Anticipace
— Sebekontrola x prokrastinace

* Flexibilita

— Schopnost upravovat plany ,,za chodu” dle aktualni
situace

o

* Pribézna motivace za ucelem dokonceni ukolu

* Socialni mozek
—Mentalizace
—Empatie
» Spolecenské chovani (Frontdlni asocia¢ni oblast)
»Pudové chovani (Limbicka asocia¢ni oblast)

14828479

http://www.123rf.com/stock-photo/brain_icon.html?mediapopup
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Frontalni lalok chovani

* Pravy frontalni lalok
—Vliv oboustranné
—Inhibi¢ni efekt

*Levy frontalni lalok
—Vliv ipsilateralné
—Aktivacni efekt

*Poskozeni levého frontalniho laloku
muze vést k
—Inhibici - snizeni spontaneity
—Inhibici regulacni funkce

frontalniho laloku a prevaha
pudového chovani

32 Neokortex |

http://www.anna-om-line.com/BRAIN-GRAPHICS-by-annaOMline.jpg

= =
m e
O =



33 Neokortex |

Funkce frontalniho laloku

Motorika Kognitivni Behavioralni | Véedomi
Volni pohybova Pamét Osobnostni rysy | Pozornost
aktivita
Red Reseni Socialni mozek
problému
Pohyby o&i Usudek Kontrola
impulzivniho
chovani
Iniciace pohybu Abstraktni Nalada
mysleni

Inhibice pohybu
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85. Zakladni popis funkci mozkové kury — primarni vs. asociacni
oblasti, strucna charakteristika funkci jednotlivych oblasti

* Neokortex — vétsSina kortexu - 95% (Paelo 1%,

Archi 4%...) * Toppograficky prehled kortikalnich funkci
* Obecny prehled cytoarchitektoniky neokortexu (6 e Primarni oblasti (....)

vrstev, specifické vstupy/vystupy z kazdé vrstvy,

vertikalni a horizontalni spoje, lokalni rozdily

poslouzily k popisu Brodmanovych map)

e Asociacni oblasti (...Parietookcipitalni —
yanalyticka“, frontalni — ,exekutivni®, limbicka
— ,integracni”)

* Definice a popis primarnich a sekundarnich oblasti e Lateralizace mozkovych funkci

* Somatotopické vs. nesomatotopické
* Unimodalnil a polymodalni oblasti

34 Neokortex |






