


= =
M &

Limbicky systém
Neokortex |



Vyznam a regulacni povaha nervoveho systému

ANTICIPACE

Kortex —— Potencialni vstup Potencialni vystup — Kortex
\ Integrace
/’ CNS

Receptor Vstup Vystup Efektor

REGULACE

==
m e
O =

3 Limbicky systém - neokortex

=



Hypothalamus

* Klicové regulacni a koordinacni
centrum

http://biology.about.com/od/anatomy/p/Hypo

thalamus.htm

* Integrace informace ze zevniho
a vnitrniho prostredi
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* Modulace chovani -
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 Koordinace a regulace e
, , hypothalamic
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Hypothalamus
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Limbicky systém - neokortex

Koncept limbického systému

Mimovolni

Fornix

Pineal gland

Corpus callosum

COMPONENTS IN
THE CEREBRUM

COMPONENTS IN Cingulate gyrus

THE DIENCEPHALON

Anterior group of
thalamic nuclei

Parahippocampal
gyrus

Hippocampus

Hypothalamus

Mamillary body

Amygdaloid body
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Potencidlni konflikt

Limbicky systém - neokortex

Koncept limbického systému

 Volni

Mimovolni

Fornix

Pineal gland

Corpus callosum

COMPONENTS IN
THE CEREBRUM

COMPONENTS IN Cingulate gyrus
THE PIENCEPHALON \ . 4 i Barahippocanipal
Anterior group of S, gyrus

thalamic nuclei

Hippocampus
Hypothalamus BE R

Mamillary body
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Koncept limbického systému

7 .
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Koncept limbického systému

 Volni

I Modulace

Limbicky systém
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j Kontrola

* Mimovolni

Corpus callosum
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leblcky syst

Lateral
view

Major functional modules
of the CNS
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Limbus = okraj

' Sensory-
Perceptual
5 Motor
Behavior

Motivation

Gerald Schneider. 9.14 Brain Structure and Its Origins, Spring 2014. (Massachusetts Institute of Technology: MIT OpenCourseWare), http://ocw.mit.edu (Accessed). License:Creative
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Forebrain
7~

Midbrain (=)~ @ Somatic regions: arousal type 1

Hindbrain

Minus cerebellum

Limbic regions: arousal type 2
Spinal cord

(O]

Supcrior
colliculus

Central
gray area

Midbrain

reticular
formation

i Ventral tegmental
Epithalamus, area

TTabenular nucle:
@

Old thalamus (intralaminar, madline nuclei)

Hypothalamus
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Forebrain &
"® Somatic regions: arousal type 1

Midbrain
Hindbrain

Minus cerebellum

Spinal cord
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Courtesy of MIT Press. Used with permission.
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Arousal type 1 (somatic) Arousal type 2 (limbicky)

ARAS (ascendentni retikularni aktivacni systém)
e Efekt stimulcae

e Efekt stimulace
— Rezistence vUci habituaci

— Habituace

— Neni aktivace systému — Silna aktivace systemu
reward/punishing” »reward/ punishing

g P & * Periaquaduktalni Sed' —CGA -

negativni pocity
e Ventralni tegmentalni area —
VTA — pozitivni pocity
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Gerald Schneider. 9.14 Brain Structure and Its Origins, Spring 2014. (Massachusetts Institute of Technology: MIT
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Arousal type 1 (somatic) Arousal type 2 (limbicky)

ARAS (ascendentni retikularni aktivacni systém)
e Efekt stimulcae

e Efekt stimulace
— Rezistence vUci habituaci

— Habituace
— Neni aktivace systému — Silna aktlvace.sy§terpu
reward/punishing” sreward/ punishing
" P 8 * Periaquaduktaini $ed —CGA -
negativni pocity
e Ventralni tegmentalni area —
VTA — pozitivni pocity
* Ascendentni spoje * Ascendentni spoje

— Somatosenzitivita, zrak, sluch, — Viscerosenzitivita, bolest

vestibularni systém,
cerebellum * Descendentni spoje

* Descendentni spoje — Hypothalamus a dal3i

: limbické oblasti, amygdala
16 Limbicky systém - neokortex™ Neokortex, COrpus striatu m, ! Y€

thalamus
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ARAS (ascendentni retikularni aktivacni systém)

e Efekt stimulace

Descendentni spoje

— Hypothalamus a dalsi

Jeokortex, corpus striatum, limbické oblasti, amygdala I

thalamus

17 Limbicky systém - neokortex
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Acetylcholin

* Nucleus basalis (Meynerti) a
rada dalSich jader

* Nikotinové receptory
 Muskarinové receptory

* Regulace spanku/bdéni
e Kognitivni funkce

* Chovani

* Emoce

18 Limbicky systém - neokortex

Basal ganglia

1 Basal forebrain
constellation of

, Neocortex  Gorpus callosum
Cingulate gyrus B

cholinergic neurons

including basal
nucleus of Meynert

cxpobrel conas

hippecampus
thalamus

hypothalamus

cerebellim

» caneloe] ceries

[hypothalamus

pitiitanylgland]

[Gevslcoeruleus

2 Dorsolateral pontine
tegmental constellation
of cholinergic neurons
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Noradrenalin

* Locus coeruleus
* Nuclei raphe caudalis

* Bdélost

* Responzivita na neCekané
podméty

* Pamét

* Uceni

19 Limbicky systém - neokortex
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http://www.cnsforum.com/content/pictures/imagebank/hirespng/Neuro_path_N.png

Dopamin

* Nigrostriatalni systém
— Pohyb
— Senzorika

¢ Ventrotegmentno-meso-
limbicko-frontalni systém
— Systém odmeény
— Kognitivni funkce
— Emocni chovani

* Tubero-infundibularni systém

— Regulace hypotalamo-
hypofyzarniho systému

D1 receptory—stimulacni
D2 receptory - inhibi¢ni

20 Limbicky systém - neokortex

PIRS=
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infundibulan
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Serotonin

* Nuclei raphe rostralis
* Nuclei raphe caudalis

« Uzkost/relaxace

* Impulzivnost
e Spanek

21 Limbicky systém - neokortex
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Spanek a bdéeni

Formix

Anterior

commissure
\ s

Paraventricular

nucleus TT—— |

Medial preoptic

nucleus T —— | 3 g ; E::Z)u?dlal

Ventrolateral ——___ |
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Anterior nucleus =]

Suprachiasmatic
nucleus
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Midbrain
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/ forebrain
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Optic \J
tract
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Spanek

Rapid Eye Movement (REM)

REM
SLEEP

Eyes move rapidly under
closed eyelids

Most dreaming occurs here

Brain is active, muscles are
relaxed

Can’t move voluntarily —
signals from the brain to
the postural muscles are
blocked

DEEP

NON-REM SLEEP
» Stages 3-4
» Difficult to wake up

» Sleep inertia when woken

http://anchortime.com/portal/images/stories/MNZ_sleep_cycles_1.jpg
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activity slows

Spanek

100% Sleep Cycle

Stage 1 Stage 3

Stage 2

@a5%
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breathing.
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dreaming
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07:44 3 3G 5:07 PM

4 Sunday 03-04 Mar

Awake

Sleep Details

2h 5min
Deep
3h 28min

" 7h 11m

1h 38min

REM

Sleep

Deep

Total Sleep sleep

Time 01 02 03 04 05 06 07 08

g = ]

0Oh 3min
@ Awake

Inbed 12:42 AM - 8:50 AM
Sleep quality 77%
Time in bed 8:07
Sleep notes Piano

https://connect.garmin.com/modern/

Total nights 67
Totaltime inbed 3.4 weeks

Statistics

[~
NON-REM SLEEP Y@\ S5V RS NS5 o SLEEP
» Stages 1-2 » S@m 3-4 » Eyes move rapidly under
> May drift in and out of JEERSLEEISCAE SRV e s il
CESEEWETCIR TN ELES » Sleep inertia when woken X 9
the start » Brain is active, muscles are
» Easy to wake up. m
24 disturbs easily ; » Can't move voluntarily —

signals from the brain to

the postural muscles are
blocked

SRS Wi AT Ap AN A P ATIA A AA AA fpnAR geta
mental activity 14-30 Hz
Awake and MWAW\"MMM Alpha
resting B-13 H=z
Sleeping WW/\/W\/\JMM I *‘;E:'a
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Delta
Deep sleep <3.5 Hz

I i
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9735094401 /Fig-4-EEG-waves-for-different-signals.png
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Spanek a bdeéni

Brainstem nuclei responsible

Neurotransmitter Activity state
WAKEFULNESS
Cholinergic nuclei of pons-midbrain junction Acetylcholine Active
Locus coeruleus Norepinephrine Active
Raphe nuclel Serotonin Active
NON-REM SLEEP
Cholinergic nuclei of pons-midbrain junction Acetylcholine Decreased
Locus coeruleus Norepinephrine Decreased
Raphe nuclei Serotonin Decreased
REM SLEEP ON
Cholinergic nuclei of pons-midbrain junction Acetylcholine Active
Raphe nuclel Serotonin Inactive
REM SLEEP OFF
Locus coeruleus Norepinephrine Active

25 Limbicky systém - neokortex
http://www.slideshare.net/drpsdeb/presentations
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Hypothalamus

* Klicové regulacni a koordinacni
centrum

http://biology.about.com/od/anatomy/p/Hypo

thalamus.htm

* Integrace informace ze zevniho
a vnitrniho prostredi

\l/ Par::;:trlculnr Lateral Dorsal
* Modulace chovani -
| - ik
 Koordinace a regulace e
, , hypothalamic
autonomniho nervového - Dorsomeda
systému venomadn
l o
y "‘/ ‘ / / :::lymlllary
* Udrzovani homeostazy o [
Optic chiasm /:::tne.r:r
pinuary .
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Hypothalamus

* Klicové regulacni a koordinacni
centrum

autono

i Udriﬂva’n \/‘GLY
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Optic chiasm Posterior
/ pituitary
Anterior
pituitary N\

http://www.slideshare.net/physiologymgmcri/hypothalamus-15-apr-2016

http://biology.about.com/od/anatomy/p/Hypo
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Viiv hypotalamu na neokortex

e Cestou neuromodulacnich
systémU
— Vliv na védomi (viz. vyse)
— Vliv na naladu

e Cestou thalamu

— Pres nucleus mediodorsalis vliv
na orbitofrontalni kortex (vliv pri
rozhodovani)

— VIliv na gating thalamickych jader

e Papézlv okruh

28 Limbicky systém - neokortex
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Cingulate
cortex

Anterior
nuclei of
thalamus

29 Limbicky systém - neokortex

Papézuv okruh

of thalamus

Hippccampus
Copyright @ 2007 Wolters Kluwer Health | Lippincott Williams & Wilkins

Neocortex |~ Emotional coloring

Cingulate | —— Emotional experience
cortex
Hippocampus
—— Fomix
Hypothalamus | — Emotional expression

http://www.slideshare.net/drsunilsuthar/neurobiology-of-emotion
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Papézuv okruh

Gerald Schneider. 9.14 Brain Structure and
Its Origins, Spring 2014. (Massachusetts
Institute of Technology: MIT
OpenCourseWare), http://ocw.mit.edu (Acces
sed). License:Creative Commons BY-NC-SA

;).

Suggestion: the ascending axons of this circuit are
continuously activating memories of places that lie
ahead, in the direction indicated b{ the current

Thus. decisions dbout direction of locomotion are

direction Uf the head. influenced by memories of those places. including
their good or bad values.

* Axons in the Papez circuit are of more than one type.
Only the ones signaling head direction have been
characterized.

* What is the hippocampus sending to other parts of the
hypothalamus? It may alter motivational levels
according to remembered information about locations
in the current frame of reference.

Prof. Gerald Schneider
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Papézuv okruh

Gerald Schneider. 9.14 Brain Structure and
Its Origins, Spring 2014. (Massachusetts
Institute of Technology: MIT
OpenCourseWare), http://ocw.mit.edu (Acces
sed). License:Creative Commons BY-NC-SA

Origins of endbrain: Structures underlying olfaction

Two major links between olfactory system and the motor systems

of the midbrain

1) Through the ventral endbrain. which became corpus striatum and basal
forebrain (including much of the septal area)

«  Outputs to hypothalamus. (epithalamus, subthalamus). midbrain
«  These outputs atfected locomotion and orienting movements

»  The links were plastic. so habits were formed according to rewarding effects
mediated. e.g.. by taste effects.

2) Through the medial part of the dorsal endbrain, which
became medial pallium—the hippocampal formation
* Qutputs to ventral striatum, hypothalamus, epithalamus

* The links were plastic, but the “habits” formed w erent: The
association of place with good or bad consequences of approach.

Prof. Gerald Schneider
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*  Origins of endbrain: Structures underlying olfaction
*  Two major links between olfactory system and the motor systems
of the midbrain

Papézuv okruh
a pez u V O r u 1) Through the ventral endbrain. which became corpus striatum and basal

forebrain (including much of the septal area)

«  Outputs to hypothalamus. (epithalamus, subthalamus). midbrain

These outputs atfected locomotion and orienting movements

The links were plastic. so habits were formed according to rewarding effects
mediated. e.g.. by taste effects.

2) Through the medial part of the dorsal endbrain, which
became medial pallium—the hippocampal formation

Outputs to ventral striatum, hypothalamus, epithalamus

The links were plastic, but the “habits™ formed w erent: The
association of place with good or bad consequences of approach.

Gerald Schneider. 9.14 Brain Structure and
Its Origins, Spring 2014. (Massachusetts
Institute of Technology: MIT
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Uceni a pamet’
e Spoje striata i hippocampu jsou plasticke
» Plasticita spoju je podkladem uceni
* Uceni je formovani dlouhodobé paméti

MUNI
ED
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Uceni a pamet’
e Spoje striata i hippocampu jsou plasticke
» Plasticita spoju je podkladem uceni
* Uceni je formovani dlouhodobé paméti

* Deklarativni pamét (explicitni)
— Zavisla na hippocampu
— Explicitni informace ukladany a vedomé vybavovany
— ,Tvorba map (vztah()“ at uz prostorovych nebo abstraktnich

34 Limbicky systém - neokortex
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Uceni a pamet’
e Spoje striata i hippocampu jsou plasticke
» Plasticita spoju je podkladem uceni
* Uceni je formovani dlouhodobé paméti

* Deklarativni pamét (explicitni)
— Zavisla na hippocampu
— Explicitni informace ukladany a vedomé vybavovany
— ,Tvorba map (vztah()“ at uz prostorovych nebo abstraktnich

* Procedurdlni pamét (implicitni)
— Zavisla na striatu

— Dovednosti — motorické schopnosti ale i socialni navyky
— ,Tvorba algoritm(“

35 Limbicky systém - neokortex
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Uceni a pamet’
e Spoje striata i hippocampu jsou plasticke
» Plasticita spoju je podkladem uceni
* Uceni je formovani dlouhodobé paméti

* Deklarativni pamét (explicitni)
— Zavisla na hippocampu
— Explicitni informace ukladany a vedomé vybavovany
— ,Tvorba map (vztah()“ at uz prostorovych nebo abstraktnich

* Procedurdlni pamét (implicitni)
— Zavisla na striatu

— Dovednosti — motorické schopnosti ale i socialni navyky
— ,Tvorba algoritm(“
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Orientace na misto

Kde to jsem a co se tady stalo?

Orientace na objekt

Da se to jist a jak to zpracovat?
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Amygdala

Corticomedial: Inputs from olfactory bulbs, hvpothalamus & lateral amvedala; outpuits
to pothalamus, amyvgdala, ANS

Basolateral: Inputs fiom thalamus, neocortex, hippocampus, outputs to prefiontal
cortex, ventral striatum, other amvedala nuclei

Central: Intra-amvedalar inputs,; outputs through stria terminalis (see later slides)

* Napojeni na vsechny vyznamné

kortikkalni a subkortikalni struktury
* Modifikovana ¢ast corpus striatum
* Spoje plastické — pamét

37 Limbicky systém - neokortex

Cerebral cortex

Forebrain

I Hypothalamus

B Amygdala

- W Basal ganglia

__—M Thalamus

= —— l Hippocampus

M Cerebellum
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Amygdala

Corticomedial: Inputs from olfactory bulbs, hvpothalamus & lateral amvedala; outpuits Cessbval ot
to pothalamus, amyvgdala, ANS

Basolateral: Inputs fiom thalamus, neocortex, hippocampus, outputs to prefiontal

cortex, ventral striatum, other amvedala nuclei

Central: Intra-amvedalar inputs,; outputs through stria terminalis (see later slides) |

_- W Basal ganglia

l Thalamus

@ —— B Hippocampus

ges/1406217/9806788916.png

Forebrain

* Napojeni na vsechny vyznamné
kortikkalni a subkortikalni struktury A

http://proprofs-cdn.s3.amazonaws.com/images/FC/
user_ima

.- ;s vz . M Cerebellum
* Modifikovana cast corpus striatum i

* Spoje plastické — pamét

. . 7 AYAX V4 . . V4 cmax Fr
e Vlivinformaci z vnéjsku na limbicky T T R . Duta akeo sent to cortex
systém®” ) }
4. Amygdala does quick threat assessment | 5 .‘DJa/t e
oo ll . J
° ;,Amygdala h'JaCk 1. Sensory data sent to thalamus ™ 5} W

Limbic system

» ,Affective tags”
— Pozitivni i negativni

DTBzUhiQrAE/Uz_blohLgll/AAAAAAAAADU/kFhO3Eeq

6B8/s1600/amygdala-bypass.gif

— Veétsi vhimavost k negativnim
&, Unthinking response
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m e

38 Limbicky systém - neokortex

_Z
U == http://1.bp.blogspot.com/-
—



= =
M &

Neokortex |

39 Limbicky systém - neokortex



Mozkova kura

e Paleocortex (1%)
— 3 vrstvy
— rhinencephalon

* Archicortex (4%)
— 3 vrstvy
— hippocampus

* Neocortex
— 6 vrstev

40 Limbicky systém - neokortex
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Mozkova kura

FPrimary sensory
and motor areas

Primarni oblasti
v'Somatotopické usporadani

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

v'Cinnost asociaénich oblasti je
pravdépodobné podkladem védomi

41 Limbicky systém - neokortex

SWE"OWi“g Primary a2l ry
motor cortex  Intra- "ol [ ,_w - | somatosensory
abdominal ' !
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Organizace neokortexu

Cortical
layers
* Kazda vrstva ma specifické - B> b
vstupy a vystupy o " i
 Kazda vrstva mavertikalnii > .
. s ’ . 1] > N\
horizontalni spoje . -1 > \
* Bunky s podobnou funkci se v _ﬁ'
zpravidla nachdzi ve stejné i il
vrstve =
Vi
* Lokalni rozdily v denzité ¥ 8
jednotlivych bunécnych s monanine
7 . To thalamus neurons
populaci jsou podkladem & me‘mher
Brodmannovych map e | ot g
' nucleus Som
42 Limbicky systém - neokortex I,?;ﬁ;’::',::;‘fg - IVI U I\I I
- cranial nerves I\/l E D
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Brodmannovy
mapy
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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
57 Superior Parietal Lobule General Sensory Association Cortex
41, 42 gﬂga(ilxe 1/3 of Superior Temporal Auditory Projection 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 ,C\:Aci(rjtgif 1/3 of Superior Temporal Auditory Projection Cortex
44,45 46 Broca's Area Sl\gggg[] Association Cortex - Specific to
10 Preftontal Cortex General Motor Association Cortex
11 Orbital Gyri General Motor Association Cortex
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168
T e,c\‘\“o\o‘%'
Cyand

Lan® P

4 | Brodmann Cortical Areas

Brodmann Cortical Areas

Executive functions
Motor functions
Somatosensory
Attention

Visual functions

)
=
(=]
=
[}
=

Memory
[ Emotona! regulation
3 Ssowd
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https://www.trans-cranial.com/docs/cortical functions ref vl 0 pdf.pdf

dmann Areas

Corresponding B

12

| Brodmann Cortical Areas

Area 4 — Primary Motor Cortex

‘The human primary motor 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.

Giinical significance

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

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

Motor function 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,
obviously including sensory areas; that is, arez 4 may
some times be included in 2 brain circuitry support-
ing sensory perception; area 4 activation may reflect
in those cases the implicit representation of 2 poten-
tizl 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-
ic process” is probably tangential, considering

that it becomes activated (in addition to frontal and

temporal networks) only during "successful encod-
ing", suggesting a certain role in the attentional pro-
cess (increzsed muscle tone).
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https://www.trans-cranial.com/docs/cortical_functions_ref_v1_0_pdf.pdf

Neokortex a thalamus

e Kdlra Uzce spolupracuje s thalamem
(thalamokortikalni systém)

* Spoje s talamem jsou obousmérné

 Témeér vSechny aferentni informace se
prepojuji v thalamu

* Vyjimka - Cich

45 Limbicky systém - neok
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Funkce mozkové kury

L, Frontal lobe Motor cortex

Frontalni lalok (FL) Executive functions, Movement 39“39'7 cortex

v'Chovani thinking, planning, Sensations Parietal lobe
organising and : i

v'Pohyb rgblem s%lvin Perception, making

v Ret P ; s 9, sense of the world,

ec S e arithmetic, spellin

behavioural control, [{ isteid

Parietalni lalok (PL) personality >l

v'Senzitivni aferentace 7

v'Uvédoméni si celkového télesného schématu
v’ Vizualné prostorové vztahy

v'Pozornost & > YL ,
o= /\‘“ o /L/K_-éj./' \ Occipital lobe

Okcipitalni lalok (OL) S——/ Vision

: i~ _4
v'Zrakové vnimani /*

Temporalnilalok (TL) Temporal lobe

v'Reé Memory, understanding,
v'Sluch language

v'Pamét

v'Limbicky systém
» Afektivita

i

=
m &
O =
—

http://www.modernfamilyideas.com
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Asociacni oblasti

FPrimary sensory
and motor areas

Association cortices

Motar
Somato- Spatial
SENSony coordinates
: i of body and
* Nejsou === compey surourins
. v s elaboration of
— dahnl recepcni thoughts Word Visual
. . formation Language MDCessing
— ani efektorové / A %wmm of words
* Integraéni funkce s Behavior, \sion
emaos, Naming of
mictivation objects
* Parieto-okcipito-temporalni : /
A e Wernicke's
* Limbicka Associal Arca
* Frontalni
47 Limbicky systém - neokortex http:/mww. slideshare.net/drpsdeb/presentations I
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Algoritmus zpracovani signalu

PRIMARY
SENSORY

=

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

v’ Vystupy z unimodalnich oblasti diverguji
do polymodalnich oblasti

Prefrontal—
convergence

PRIMARY
SENSORY

\— ENVIRONMENT

http://www.slideshare.net/drpsdeb/presentations I\II U

N1
D
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—

ENVIRONMENT
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Eferentace

v’ Zpracovani informace probiha opacné
(informace z ,,polymodalnich” oblasti
konverguji do oblasti ,,unimodalnich®)

A Motor planning

B Motor programs

b Motor
Premotor remotor  contex

cortex cortex

http://www.slideshare.net/drpsdeb/presentations
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Limbicka asociacni oblast

* Integrace informace
vnitfniho a vnéjsiho
prostredi

* Hypothalamus
* Emoce

* Motivace
e Pudové chovani

51 Limbicky systém - neok

Limbic System

Hippocampus

http://www.mhhe.com/biosci/genbio/enger/student/olc/art_quizzes/ge

nbiomedia/0665.jpg
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Parieto-okcipito-temporalni asociacni oblast

* Interpretace vyznamu signalu
z okolnich oblasti

* Analyza vizualné —akusticko —
senzorickych vztah( téla a
okoli

* Pojmenovani a kategorizace
objektu

* Porozumeéni reci
e Pozornost

52 Limbicky systém - neok

Motor

Somato- Spatial
sSEnE0ry coordinates
Planning complex of body and
mavemsnts and surrcundings
elaboration of
proughts Word Visual
formation Language processing
comprehension of words
/ suditory  intelligence
Broca's _
Area Berc';ta_wm: \ision
emotions .
e Maming of
mictivation objects
Limbic I
Association w“;;g:“ 3
Area

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

Left and Right Brain Functions

Left-Brain Functions
Analytic thought

Logic

Language

Science and
math

x+10=

http://www.slideshare.ne

T Right-Brain Functions

Holistic thought
Intuition

Creativity

music
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Afazie

Akalkulie

Agnosie
Koncepcni apraxie

Ideomotoricka apraxie
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Lateralizace mozkovych funkci

Left and Right Brain Functions

Left-Brain Functions = e
Analytic thought "

Logic

Language

Science and
math

x+10=

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

Right-Brain Functions
Holistic thought
Intuition

Creativity

Art and
music

tations

Poruchy orientace v
prostoru

Konstrukcni apraxie
Anosognosie

Neglect syndrom
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Frontalni asociacni oblast

e Exekutivni funkce
— Motorické / chovani
— Kognitivni

* Nejvyssiho rozvoje dosahla u clovéka

Limbicky system - lokddiStralopithecus robustus 2. Homo habilis 3. Homo erectus
4. Homo sapiens neanderthalensis 5. Homo sapiens sapiens

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

e 1848 — pracovni uraz
* Pred urazem
» Spolehlivy
» Pratelsky
» Zodpovédny
» Galantni
 PoUrazu
» Nespolehlivy
» Hostilni
» Nezodpovédny
» Sprosty
» Obvinén ze sexudlniho
obtéZovani déti
* 1860 — zemrel na status epilepticus

56 Limbicky systém - neokortex

http://65.media.tumblr.com/553d3c3f3f579f57273b8598ec6739ab/tumblr_olloqtOMUKluag7mgol_1280.jpg
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Frontalni lalok

Premotor/supplimentary  Primary Motor Cortex
Motor cortex

Frontal Eve Ficlds

Prefrontal Cortex
(Fromtal Assoclation Areas)

Broca’s Area
(left side)

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

 ~1/3 neokortexu
e Evolucné nejmladsi oblast

* Pozdni dozravani v ramci
ontogeneze

— Diferenciace béhem 1. roku
Zivota

— Zrani do 6. roku zivota

— ?Definitivni ukonceni vyvoje
kolem 20. roku zivota?

58 Limbicky systém - neokortex
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Frontalni asociacni oblast

* Vstupy ze vsech asociacnich
oblasti

— P-O-T asociacni oblast
— Limbicka asociacni oblast

e Spoje jsou oboustranné

— Prefrontalni zpracovani
informace ovlivhuje naslednou
percepci

-, Smycky”

* \ystupy do premotorickych
oblasti
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Exekutivni funkce frontalni asociacni oblasti

» Motorické/nemotorické planovani/organizace - strategie - anticipace

» Mysleni - pradce s mentdlnimi modely

=
» Pozornost— ,na co se soustredit” *@
D
ogi:}o

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

MU N
ED

Limbicky systém - neokortex

=
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1. Motorickeé planovani / organizace

* Frontdlni asociacni oblast

* Premotoricka oblast q‘ "‘
v' V Uzkém kontaktu s motorickym \\\ =
=/

kortexem

v Planovani a pfiprava sloZitych
pohybovych vzorcu a konkrétnich sekvenci
pohybU (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

61 Limbicky systém - neokortex

n.html?mediapopup=14828479

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

* Organizace

— Razeni mentalnich modelt do
smysluplnych celk

* Planovani

— Tvorba strategii za ucelem dosazeni
pozadovaného cile

* Time management

—0dhad casu potrebného k dosazeni cile
(dosazitelnost/nedosazitelnost)

* Pracovni pamét

— Kratkodobé uchovani informaci
potrebnych pro myslenkové procesy

62 Limbicky systém - 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
ukol(

* Pfesouvani pozornosti mezi dva nebo vice
ukold

63 Limbicky systém - neokortex

14828479
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4. Regulace chovani

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

* Flexibilita

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

* Pribézna motivace za ucelem dokonceni ukolu

e Socialni mozek
—Mentalizace
—Empatie
» Spolecenské chovani (Frontdlni asociacni oblast)
64 Limbicky systém - fedrbidOVé chovani (Limbicka asociacni oblast)

14828479
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Frontalni lalok chovani

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

*Levy frontalni lalok
—Vliv ipsilateralnée
—Aktivacni efekt

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

frontalniho laloku a prevaha
pudového chovani

65 Limbicky systém - neokortex
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Funkce frontalniho laloku

Inhibice pohybu

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