A & 4

Nejvyssi funkce
nervove soustavy



Primarni oblasti
v'Somatotopické usporadani

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

v'Cinnost asociacnich oblasti
je pravdépodobné podkladem
védomi

Mozkova kura

Primary sensory
and mobor areas

yunaL

Swallowing Primary > o ry
motor cortex Intra- T | d_w - | somatosensory
abdominal ‘% 1

 oudihe

Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.
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Asociacni oblasti

Primary sensory
Association cortices and motor areas

. v s g Somato- ‘Spatial
—_— 2ENE0 coordinates
ani recepcnl el y St by ad
. ’ movements and surroundings
— ani efektorové elaboration of
thoughts Word Visual

Auditory intelligence

* Integracni funkce /f“"m o

Broca's _
Area Behavior, \ision
. .« . o , St Haming of
* Parieto-okcipito-temporalni /'“”““"”" ovjects
* Limbicka L P
4 4 Area
* Frontalni
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Funkce mozkové kury

Frontalni lalok (FL)
v'Chovéni

v'Pohyb
v'Reg
Parietalni lalok (PL)

v'Senzitivni aferentace
v'Uvédoméni si celkového

Frontal lobe
Executive functions,
thinking, planning,
organising and
problem solving,
emotions and
behavioural control,
personality

télesného schématu
v" Vizualné prostorové vztahy
v'Pozornost

Okcipitalni lalok (OL)
v'Zrakové vnimani

Temporalni lalok (TL)
v'Re¢
v'Sluch
v'Pamét
v'Limbicky systém
» Afektivita
» Sexualita

Motor cortex
Movement

Sensory cortex

¢

Sensations

Parietal lobe

Perception, making
sense of the world,
arithrmetic, spelling

Temporal lobe
Memory, understanding,
language

http://www.modernfamilyideas.com

Dcclpltai lobe
Vision




Parieto-okcipito-temporalni asociacni oblast

Interpretace vyznamu
signalu z okolnich
oblasti

Analyza vizualné —

akusticko —
senzorickych vztaht

v ’ Broca's
téla a okoli Area

Pojmenovani a
kategorizace objektu

Porozumeéni reci
Pozornost

Mofor
Somato- Spatial
Ensory coordinates
Flanning complex of body and
mavemsnts and surrcundings
elaboration of
it Word Yisual
formation Language processing
comprehension of words
Auditory  intelligence
Behavior, {rebnn
emaotions .
——— Maming of
miotivation objects
Limbic I
Association WT;':B 5
Area
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Lateralizace mozkovych funkci

Left and Right Brain Functions

Left-Brain Functions o Right-Brain Functions

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

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



Frontalni asociacni oblast

 ~1/3 neokortexu
* Evolucné nejmladsi oblast

e Pozdni dozravani v ramci
ontogeneze

— Diferenciace béhem 1. roku
Zivota

— Zrani do 6. roku zZivota

— ?Definitivni ukonceni vyvoje
kolem 20. roku zivota?




Frontalni asociacni oblast

Vstupy ze vsech asociacCnich
oblasti

— P-O-T asociacni oblast

— Limbicka asociacni oblast

Spoje jsou oboustranné

— Prefrontalni zpracovani
informace ovliviuje naslednou
percepci

— ,,Smycky“

Vystupy do premotorickych
oblasti

anterior nucleus

cingulate gyrus

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



Exekutivni funkce frontalni asociacni oblasti

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

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

http://thenextweb.com/wp-content/blogs.dir/1/files/2015/03/jerryl.jpg



Limbicka asociacni oblast

Integrace informace vnitrniho a vnéjsiho prostredi

Limbic System Thalamus
Hypothalamus

Hypothalamus

Emoce
Motivace
Pudové chovani

Hippocampus

http://www.mhhe.com/biosci/genbio/enger/student/olc/art_quizzes/genbiomedia/0665.jpg



Koncept limbického systému

* VolIni

Mimovolni

Fornix

Pineal gland

Corpus callosum

COMPONENTS IN
THE CEREBRUM

COMPONENTS IN ‘ '
THE DIENCEPHALON ‘D !

Anterior group of
thalamic nuclei

Cingulate gyrus

Parahippocampal
gyrus

Hippocampus
Hypothalamus PP P

Mamillary body

Amygdaloid body

https://upload.wikimedia.org/wikipedia/commons/d/d1/Blausen_0614_LimbicSystem.png



Koncept limbického systému

* VolIni

Modulace

Limbicky systém

Kontrola

* 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 PP P

Mamillary body

Amygdaloid body

https://upload.wikimedia.org/wikipedia/commons/d/d1/Blausen_0614_LimbicSystem.png



Forebrain

Midbrain
Hindbrain

hAinus cerebellum

Spinal cord

(O]
Supcrior
colliculus

Midbrain

reticular
formation

. Wentral tegmental
Epithalamus, area

Habenular nucle:

@

MNew thalamus

Fig 11-4 -/ Pituitary (posterior part)

Courtesy of MIT Press. Used with permission.
Schneider, G. E. Brain Structure and its Origins: In the Development and in
Evolution of Behavior and the Mind. MIT Press, 2014. ISEN: 9730262026734,

3
Gerald Schneider. 9.14 Brain Structure and Its Origins, Spring 2014. (Massachusetts
Institute of Technology: MIT OpenCourseWare), http://ocw.mit.edu (Accessed).
License:Creative Commons BY-NC-SA

©  Somatic regions

Limbic regions

(nuclei projecting to neocortex)

Central
gray area

Old thalamus (mntralamimar, mmdline nucle1)

Prof. Gerald Schneider



Gerald Schneider. 9.14 Brain Structure and Its Origins, Spring 2014. (Massachusetts Institute of Technology: MIT
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Arousal typ 1 (somaticky) Arousal typ 2 (limbicky)

ARAS (ascendentni retikularni aktivacni systém)

— Rezistence vci habituaci
— Silna aktivace systému
,reward/ punishing”
e Periaquaduktalni Sed —CGA -
negativni pocity
* Ventralni tegmentalni area —
VTA — pozitivni pocity

— Habituace

— Neni aktivace systému
,reward/punishing”

* Ascendentni spoje * Ascendentni spoje
— Somatosenzitivita, zrak, sluch, — Viscerosenzitivita, bolest
vestibularni systém,
cerebellum « Descendentni spoje
 Descendentni spoje — Hypothalamus a dalsi

— Neokortex, corpus striatum, limbicke oblasti, amygdala

thalamus
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Arousal typ 1 (somaticky) Arousal typ 2 (limbicky)

ARAS (ascendentni retikularni aktivacni systém)

e Efekt stimulace
— Habituace

Descendentni spoje

— Hypothalamus a dalsi

Neokortex, corpus striatum, limbicke oblasti, amygdala

thalamus



Neurotransmise VS.

Prenos informace

Specificka

Receptory —iontové kanaly

Kratky ucinek -Zmény
membranového potencialu

Neuromodulace

Regulace aktivity NS

e Difuzni (volume
transmission)

 Receptory — pomalé G-
proteiny

* Déletrvaijici ucinek -
Zmeny vlastnosti synapsi
atd.



Acetylcholin

* Nucleus basalis (Meynerti)a * Regulace spanku/bdéni
rada dalsich jader e Kognitivni funkce

* Nikotinové receptory * Chovani
* Muskarinové receptory * Emoce

Fittal sadtion

Neocortex  Gorpus callosum

Cingulate gyrus -

yivothalamus

Basal ganglia

1 Basal forebrain
constellation of - 2
cholinergic neurons g™ >\
including basal ol
nucleus of Meynert 3 m ¥

Amygdala—=<_/~ =~ :
Hypothalamus N\

Hippocampus }} Il riwsearinic nd nicotini
Pons orous St

\\ \ corpus stifetum
;
Medulla ™~ __-s hippocamaus
thelamus

el © CNSforum.com

2 Dorsolateral ponting dhalamus
tegmental constellation
ot cholinergic neurons

B muscrinic
midbrein
edilla]

Il cicotinic
substantia nigma
leaus cosrulleus

ihalamms
midlbrat
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Noradrenalin

(Ce e DrallCO ey

Locus coeruleus
Nuclei raphe caudalis

Bdélost

Responzivita na necekané

podmety

Bulb

., loaus ¢
Pamét cearleus
v _ s Galidalliaphe
uceni muelel
O CNSrorvmsem
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http://www.cnsforum.com/content/pictures/imagebank/hirespng/Neuro_path_N.png

Dopamin

to basel g
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 - inhibiéni

S©ONSlierm.cem
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http://www.cnsforum.com/content/pictures/imagebank/hirespng/Neuro_path_DA.png

Serotonin

to cerebral eortax

hippocarnpus

Nuclei raphe rostralis
Nuclei raphe caudalis

Uzkost/relaxace . to bassl
Impulzivnost

thalarmus

p to [fmble
Spanek colm
temporel lobe
EC) rostral raphe
cerebellum nuelef
cauga. raphe
nuelel
/ to spinal
| core © CNSforum.com
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Neuromodulacni systémy

Norepinephrine
Attention
Concentration
+Certainty -Doubt
+[Determination -Obsession
+Learning Memory -Disability
Balanced
Mood
- Endurance

Serotonin

http://ausm.org.uk/wp-content/uploads/2015/02/Dopamine_Norepinephrine_Serotonin.jpg



Spanek a pdéni

Thalamus

Midbrain

hypothalamus

Basal Dorsal
/ forebrain raphe
- Posterior
4:'2. ’f\\
\ ‘
! \

Locus
ceruleus

Medulla

RPOIRPC

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

Fomix

Anterior

-:o-mrnjssm'e\\
Paraventricular
nuclens T—— __ |

Medial preoptic

nucleus T ——__|

Ventrolateral —__|
precptic nucleus

Anterior nucleus ="

Suprachiasmatic =
ncleus

Supraoptic nucleus

Anterior pituitary |

‘ Thalamus

_L-Hypothalamic
—| suleus

—Dorsomedial
mucleus

[~ Posterior area

- Mammillary
body

™~ Ventromedial
mucleus

®
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The sleep cycle

There are two very
different types of sleep:

1. Rapid Eye Movement or REM sleep, which is

associated with fast brain activity and active
dreaming; and

2. Non-REM sleep, which is associated with slower
brain activity and divided into 4 stages:
» Stages 3-4 desp slow-wave sleep.
All these combine to make the non-REM/REM sleep

cycle, which is abo_u‘l 90 minutes long on average, but
can be up to 120 minutes.

For most people, a good night’s sleep is around 4 — 5
cycles long.

Good quality sleep requires both non-REM and REM
sleep in uninterrupted cycles.

Spanek

REM
SLEEP

+ Eyes move rapidly under
closed eyelids

» Most dreaming occurs here

» Brain is active, muscles are
relaxed

Can't move wvoluntarily —
signals from the brain to
‘the postural muscles are
blocked

DEEF

NON-REM SLEEP

» Stages 3-4

» Difficult to wake up

» Sleep inertia when woken

4 to 5 sleep cycles

make a good
night’s sleep

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

LIGHT

NON-REM SLEEP
» Stages 1-2

+ May drift in and out of
sleep several times at
the start

» Easy to wake up,
disturbs easily




100% Sleep Cycle

Stage 1

Stage 2 Stage 3

@ 4-5% § 45-55% g 4-6%
Light sleap. Breathing Deep sleep

dscle pattern and “‘Il::‘
activity slows Brain begins
o, alows. Sllght to generate
Oeoasional decrease in slow dalta

muscla body WavEs.

twiteching. temparature.
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ottt e e AR I APV e

5:07 PM
Sunday 03-04 Mar

Spanek @

Deep
sleep

ge 4 Stage 5

Time 01 02 03 04 05 06 07 08

g = ]

9 12-15% s 20-25%
Very deep Rapid aye
leap. movement.

Rhythmic Brainwaves

breathing. speed up and

Limited muscle dreaming

activity. Brain OCCUrS.

| produces delta | Muscles relax

WAVES, and heart rate

Increasas.

Breathing is

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

Sleep notes Piano

Total nights 67
Total time inbed 3.4 weeks

Statistics

vhe

http://www.dailymail.co.uk/sciencetech/article-

3042230/Sleeping-habits-world-revealed-
wakes-grumpy-China-best-quality-shut-eye-

South-Africa-wakes-earliest.html

Awake with
mental activity

Awake and WWWMPM Alpha
resting B-13 H=z

L LAV O R P Y P Y VR EY L P oY TEL AR IV ceta
14-30 Hz

NON-REM SLEEL R @) Ei= B NS 52 SLEEP
» Stages 1-2 + Stages 3-4 » Eyes move rapidly under
» May drift in and out of [RRELTCISCAELERNY Gl

sleep several times at RS R R0 =1 BUT Y | : M dearmngmm i
the start > Brain is active, muscles are
relaxed

» Can't move voluntarily —

» Easy to wake up,
disturbs easily

signals from the brain to
‘the postural muscles are
blocked

Sleeping U‘J\/\/\/\/\/—\/\}"\/\M If;e:'a
o =
Delta

Deep sleep 3.5 Hz

1 sec

https://www.researchgate.net/profile/Priyanka_Abhang3/publication/281801676/figure/figd/AS:
305025248186371@1449735094401/Fig-4-EEG-waves-for-different-signals.png




Spanek a bdeni

Brainstem nuclei responsible

Neurotransmitter Activity state
WAKEFULNESS
Cholinergic nuclei of pons-midbrain junction Acetylcholine Active
Locus coeruleus Norepinephrine Active
Raphe nuclei 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 (PGO waves)
Raphe nuclei Serotonin Inactive
REM SLEEP OFF
Locus coeruleus Norepinephrine Active

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



Hypothalamus

Klicové regulacni a
koordinacni centrum
Integrace informace ze
zevniho a vnitrniho
prostredi l

http://biology.about.com/od/anatom

y/p/Hypothalamus.htm

Paraventricular Lateral Dorsal
nuclaus hypothalamic
area

Posterior

Modulace chovani Preoptic oo
Koordinace a regulace s _—n
autonomniho nervového -

Ventromedial
SYSté m U \l/ Suplrmptic nucleus

ey | : Mammillary
Optic nerve / { i
Udrzovani homeostazy = i L Dty
pituitary )

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



Klicové regulacni a
koordinacni centru

Hypothalamus

http://biology.about.com/od/anatom

y/p/Hypothalamus.htm

Mammillary
body

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



Vliv hypotalamu na neokortex

Cestou neuromodulacnich
systému

— Vliv na védomi (viz. vyse)

— VIliv na naladu

Cestou thalamu

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

— Vliv na gating thalamickych jader

Papézlv okruh

Dopamine Norepinephrine
Attention y
| Alertness Concentration
| +Clarity -Ambiguity +Certainty -Doubt
| +Motivation -Hyper +Determination -Obsession
| +Working Memory -Passive +Learning Memory -Disability
| Balanced
Mood

Appetite Endurance

Relaxation
+Sleepy Insomnia

Serotonin

content/uploads/2015/02/Dopamine_Norepinephrine_Serotonin.jpg

http://ausm.org.uk/wp-

Orbitofrontalni
kortex

https://en.wikipedia.org/wiki/Or

bitofrontal cortex



Hypothalamus

Papézuv okruh

Antarior nucle
of thalamus

Hippccampus

|

Neocoriex |— Emaotional coloring

h

Cingulate | —— Emofional experience
corex
pruww=|
Formnix
Hypothalamus | — Emaotional expression

Copyright @ 2007 Walters Kluwer Health | Lippincott Williams & Wi lkins

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



Papézuv okruh
J/_\. o j -~ . Neocortex |—— Emational coloring

|

Cingulate Emotional experience

T cortex

[re—

| of thalamus

Fomix

Hypothalamus Hypothalamus | — Emational expression

Hippocampus

Copyright & 2007 Wolters Kluwer Health | Lippincott Williams & Wilkins
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mt = mammillothalamic tract
fx = fornix bundle

Association areas
(neocortex)
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e
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Suggestion: the ascending axons of this circuit are
continuously activating memories of places that lie

ahead, in the direction indicated bd s the current
Thus. decisions dgbout direction of locomotion are

direction 0f 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.

[3 étiwa —sPretectal ———— Laterodorsal
nuclei nucleus

e R
nuclei

/\ of thalamu
J“"',L Tegmental mt — / vy I

mt = mammillothalamic tract
fx = fornix bundle
Association areas

/ (neocortex)
Ci . ‘\
—_—

.1ngu]ate cortex -1——.___._ Paralimbic areas,
.
o — entorhinal area

e

Anterior

fx

Sublculum;
Mammillary &~ Hypothalamuse—s Septal 1X,! HlppocampuSI
bodies area (‘t h) - S -

Dentate oyr us‘

— - -
e -

) o Hippommpal formation
Courtesy of MIT Press, Used with permission
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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)
«  OQOutputs 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, hyvpothalamus, epithalamus

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

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

mt = mammillothalamic tract
fx = fornix bundle
Association areas

(neocortex)
//' \
.

‘ingulate cOrtex mme—__ Paralimbic areas,
.. — .
e entorhinal area

nuclei nucleus

Anterior

nuclei Mammillary «— Hypothalamus«—sSeptal fx Hippocampusi
bodies area (Ac)b—= A --

b
AT

~ o

. Dentate gyrus,
_______

Hippocampal formation .
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Orientace na
objekt

Orientace na
misto
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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)
«  OQOutputs 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, hyvpothalamus, epithalamus

* The links were plastic, but the “habits” formed wer erent: The
association of place with good or bad consequences of approach.
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Evolution of corpus striatum:
basic outline of a story

1. Beginnings: a link between olfactory
mputs and motor control: The link becomes
“Ventral striatum™. It was a modifiable link
(capable of experience-induced change).

2. Non-olfactory inputs invade the striatal
integrating mechanisms (via paleothalamic
structures).

3. Early expansions of endbrain: striatal and
pallial.

4. Pre-mammalian & then mammalian
expansions of cortex and striatum: For the
striatum, the earlier outputs and inputs
remain as connections with neocortex
expand.

Figure 1. Postulated beginnings in primitive chordates
Skl brwin
Emdbrain Twermlrain '

f ch
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v
e S
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Figure I Other inputs reached the striatum

S Hlimd brain

*

I'\.'I.
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Figure 3. Early expansion of strintal and adjacent " limbic" cirens
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]

F
— .
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Courtesy of MIT Press. Used with permission.
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Gerald Schneider. 9.14 Brain Structure and Its Origins, Spring 2014. (Massachusetts Institute of Technology: MIT .
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Uceni a pamét

e Spoje striata i hippocampu jsou plastickeé

* Plasticita spoju je podkladem uceni
* Uceni je formovani dlouhodobé paméti



Uceni a pamét

Spoje striata i hippocampu jsou plastické

Plasticita spoju je podkladem uceni
Uceni je formovani dlouhodobé pameéti

Deklarativni pamét (explicitni)
— Zavisla na hippocampu

— Explicitni informace ukladany a védomeé vybavovany

— ,Tvorba map (vztah()“ at uz prostorovych nebo abstraktnich

Proceduralni pamét (implicitni)
— Zavisla na stiratu

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



Uceni a pamet
Spoje striata i hippocampu jsou plastické

Plasticita spoju je podkladem uceni
Uceni je formovani dlouhodobé pameéti

Deklarativni pamét (explicitni) Orientace na
2 avis|4 hi misto:

— Zavisla na hippocampu Kde to jsem a

— Explicitni informace ukladany a vedomé vybavovany co se tady

— ,Tvorba map (vztah()“ at uz prostorovych nebo abstraktnich stalo?

Procedurdlni pamét (implicitni) Orientace na
— ZAvisla na stiratu objekt:
Da se to jist a

— Dovednosti — motorické schopnosti ale i socidlni navyky jak to

— ,Tvorba algoritm(“ zpracovat?
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Corticomedial: Inputs from olfactory bulbs, hvpothalamus & lateral amvedala, outputs

to hvpothalamus, amyvgdala, ANS

Basoelateral: Inputs from thalamus, neocortex, hippocampus; ouiputs to prefrontal

cortex, ventral striatum, other amvgdala nuclei
Central: Intra-amvedalar inputs; outputs through stria terminalis (see later slides) :

_- W Basal ganglia
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B Cerebellum

B Amygdala
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. . 7 Vv oev “ irki . . Data aiso t to corte

* Vlivinformaci z vnéjsku S e ) ] —-

Nna |Imb|Ck{l SyStém” 4. Amygdala does quick threat assessment o

- ):h 2. Data sent to amygdala

. ”Amygdala h”ack” 1. Sensory data sent to thalamus - | N

Limbic system

e ,Affective tags”
— Pozitivni i negativni

— VetsSi vnimavost k
negativnim 8, Unthinking response
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Funkce mozkové kury

Frontalni lalok (FL)

v'Chovani
Frontal lobe Motor cortex

\/I\?Ohyb Executive functions, Movement Sensory cortex

v'Reé thinking, planning, Sofass Parietal lobe
crganising aﬁd - \erception, making

Parietalni lalok (PL) PIOSSMIT Sowing, xnse of the world,

e, emotions and “\(C\ hmetic, spelling
v'Senzitivni aferentace behavioural control, C\\ ‘\)
v v s - ’ personali '
v'Uvédoméni si celkového ¥

télesného schématu

1 :
v’ VizudlIné prostorové vztah 6““ vy — =,

Occipital lobe
J | Vision

v'Pozornost a\|\“ ‘ o\|e =,
T S Y ‘eds" \‘ "““--.x : i e = _’,_-/I
Okcipitaln ?\ec °
v'Zrakové v
Temporalni | Temporal lobe \
‘/v v Memory, understanding,
Rec language
v'Sluch
v'Pamét
v'Limbicky systém
> AfEktIVIta http://www.modernfamilyideas.com
» Sexualita




Funkce mozkové kury

Frontalni lalok (FL)
v'Chovani
Frontal lobe Motor cortex
\/I\?Ohyb Executive functions, Movement Sensory cortex
v'Reé thinking, planning, Sofass Parietal lobe
organising Eﬁd = Yerception, making
Parietalni lalok prosasrn sowing, g £ \nse of the world,
N emc-tn_:uns and P — “\(C\ hmetic, spelling
v'Senzitivni af ~aioural control, '\

° QC“
télesného schématu

v" Vizualné prostorové vztah
v'Pozornost

Temporal lobe
Memory, understanding,
language |

Temporalni |
v'Re¢

v'Sluch
v Pamét '.
v'Limbicky systém

> Afektivita http://www.modernfamilyideas.com

> Sexualita
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number
of words
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T00
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300
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MNative
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6 12 1B 24 30 36

months

= 10 11-16 17-39

Age of arrival (vears)

Rec
Osvojovani si reCi je Casoveé narocny
proces

* Porozuméni— ,senzorika“
* Produkce — ,, motorika“

7.-12. mésic — dité zacind rozumét
jednoduchym pokynim

1. rok — dité pouziva nekolik slov
2.-5. rok — dité zvlada syntax

6. rok — dité zna asi 2500 slov
Slovni zasoba v dospélosti

e Aktivni: 3000 -10 000 slov
e Pasivni: 3-6x vyssi



Recova centra

Arcuate
fasciculus

Broca's area

Wernicke's
area

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

Dvé hlavni recové oblasti
Brocova oblast (motoricka)

v' navazuje na motoricky kortex
*  Wernickeova (senzoricka)

v" navazuje na sluchovou oblast

. Fasciculus arcuatus

 Brocova afazie
v' Motoricka, expresivni
v' Pacient rozumi, ale
neni schopen
artikulované mluvit
Wernickeova afazie
v’ percepéni,
senzoricka
v' neschopnost
rozumét, rec¢ plynula
avsak neni
smysluplna
* Kondukéni afazie
v’ Poskozeni fasc. arcuatus
v’ Pacient rozumi i mluvi
v Problém zopakovat slySené

* Dysartrie
v' Problém s artikulaci
v" Vazne ovladani hlasivek atd.



Algoritmus zpracovani slyseného

Motor

. 2 Zvuk
Primary B
Somatic g

Interpretative % _ ,
Prefrontal Somatic areas 2 Lidsky hlas
area 3
Broca's é
speech 5 mary _ F Ano Ne
area Pﬂd‘ﬁof‘)‘ Visual :
a . . 2
A interpretative \ : i
| Auditory : areas 3 Pfitomnost slabik

interpretative /| GEe arE

areas I : y /\

i visual
1 Ano Ne
Wernicke's area
Na vnimani i produkci feci se podili /\
v Wernickeova oblast ReslnG s| dol
ealné slovo
v Brocova oblast o Pseudo ovo
- srozumitelné - nesrozumitelné

v" P-O-T asociaéni oblast



Frontalni asociacni oblast

 ~1/3 neokortexu
* Evolucné nejmladsi oblast

e Pozdni dozravani v ramci
ontogeneze

— Diferenciace béhem 1. roku
Zivota

— Zrani do 6. roku zZivota

— ?Definitivni ukonceni vyvoje
kolem 20. roku zivota?




Exekutivni funkce frontalni asociacni oblasti

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

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

http://thenextweb.com/wp-content/blogs.dir/1/files/2015/03/jerryl.jpg



Socialni mozek

http://|.rgbimg.com/cachelqciLh/users/d/dr/dro http://mywwwzone.heckyeahlic.netdna-cdn.com/wp-content/uploads/2011/02/brain-front-view.jpg http://media2.fdncms.com/arktimes/imager/u/orig
w/600/mWygBmm.jpg http://www.autotribute.com/wp-content/uploads/2016/02/Rimac-electric-supercar-front-view.jpg inal/4147437/i-80_eastshore_fwy.jpg



Socialni mozek
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Socialni nebo asocialni mozek?

http://i.imgur.com/z0SnsEl.jpg



Socialni nebo asocialni moze

Nick Ut, Trang Bang 1972

http://people.com/celebrity/nick-ut-photographer-talks-kim-phuc-napalm-girl-photo-42-years-later/



Mentalizace

* schopnost reflexe mentalnich stavt (u sebe i u druhych),
ktera je podkladem jednani

> Racionalni
> Emocionalni

8d[984e717599T9T/T0000 20351-09¢T/¥0/TT0T/Speojdn/iuaiuodr-dm/wod-dno-go|q//:diy



Racionalizace

 obranny mechanismus pomoci, kterého se vysvéetluje a
ospravedlnuje kontroverzni chovani nebo pocity

* |ogickym zduvodnénim se obchazi skute¢nd podstata
Spatného chovani, které se stava akceptovatelné nebo se
dokonce tvari jako jednani spravné

http://4.bp.blogspot.com/-
bZ3xCtBK7WM/TbBVepOG_41/AAAAAAAABNwW/cPsCATI9vgIM/s1600/Lies.gif



Dehumanizace

Snizovani individuality druhych bud’ jako jedince nebo jako
prislusnika urcité skupiny

Animalni
Mechanisticka

http://www.secretsofthefed.com/wp-content/uploads/2012/10/BAR-CODESX.jpg



