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Vyznam a regulacni povaha nervoveho systéemu

ANTICIPACE

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

Receptor Vstup Vystup Efektor
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Zpetnovazebna regulace

I put
Y * >
Feedbhac k=¥
Simple Feedback Loop
Autonomni nervovy systém - limbicky systém - neokortex http://www.slideshare.net/drpsdeb/presentations
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Redistribution of Blood Flow During

Cardiac output

0-25% 4-5% 20% 3-5% 15% 4-5% 15-20%

Cardiac output
5{/min. =5{/min.
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Redistribution of Blood Flow During Exercise

Cardiac output

25 {/min =

100%  3-5% 4-5% 2-4% 05-1% 3-4% 80 - 85%

Heavy exercise v ~20{ /min.

Heavy
, exercise _
P Rest
AN
Rest ~ 1 L/min

100% 20-25% 4-5% 20% 3-5% 15% 4-5% 15-20%

Cardiac output
5{/min. =5{ /min.
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Somaticky a autonomni nervovy systém
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Somaticky a autonomni nervovy systém

Somatic vs. Autonomic

> Mimovolni
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{a) Somatic nervous system (b} Autonomic nervous system
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Visceralni reflex

Dorsal
Sensory root
receptor in ganglion 5:?:3:5
| viscera | system

Visceral
(sensory)
fiber

Visceral reflex arc
(Autonomic reflex)

Postganglionic

axon i
= .
effector Integration center
- (may be preganglionic
Ganglionic neuron)
neuron
Autonomic Preganglionic axon
ganglion

Copynght @& 2001 Banjamin Cummings, an mprint of Addison Weasley Longman, Inc.
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Visceralni reflex

Dorsal
Sensory root
receptor in ganglion Central

: nervous
viscera | S

o

Visceral

Preganglionic axon

ganglion
Copynght @& 2001 Banjamin Cummings, an mprint of Addison Weasley Longman, Inc.
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Sympatikus
Fight or flight response

Spotieba energie/ zasob
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Somaticky a autonomni nervovy system —
mediatorove systemy

Central
nervouf system Peripheral nelrvous system Eﬁecto:; organs
| I Il 1
h Acetyicholine
Somatic nervous system —?7"’._{ Rt e ettt et et e Qs_ﬁ' ‘ Skeletal muscle
Jlléetylcholme Norepinephrine \ = Bl
e 4 __________________ g muscle
N TP— Q tes (e.g., in
Gandli a blood
Sympathetic g vessel)
division Acetylcholine Epinephrine and
Autonomic k_( \__ " norepinephrine
nervous or—===<{Gl <\ Blood [~ Glands
system ~< o i b vessel
Adrenal medulla
Acetylicholine \ \
e '<.'_-' ----- (.-..' Cardiac
. = muscle
Ganglion —
Key:
==== Preganglionic axons =~ - - = Postganglionic axons | ' =Myelination === = Preganglionic axons = - =.= Postganglionic axons
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Acetylcholin

Pregangliova vlakna
* Sympatikus

* Parasympatikus
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Postgangliova vlakna

* Parasympatikus

v Muskarinovy receptor
— Sprazeny s G-proteinem
— Excitacni
e M1, M3, M5
— Inhibicni
s M2, M4

M1, M3, M5 M2, M4

NH, =
| Putative allosteric
binding sites

Orthosteric (ACh)
binding site

*COOH
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* Postgandliova vlakna sympatiku .

 Adrenergni receptor
Sprazeny s G-proteinem

Noradrenalin

— Typ a—obecné excitacni (kontrakce)
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Centra kontrolujici autonomni nervovy system

Heat control

Sympathetic Parasympathetic
Water
balance
Feeding
_,,,,-»""/ control
Urinary bladder control o Hypothalamus
Pneumotaxic center —— Adenochypophysis

Cardiac acceleration
and vasoconstriction

Cardiac slowing——

Mamillary body

—Puons

Respiratory center — Medulla
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Centra kontrolujici autonomni nervovy system

Communication at
subconscious lavel

* VeétSina regulaci probiha Cerebral corlex % !
. v v ; (frontal lobe)
automaticky (nevédomeé) a 3 ;
tyto jsou na nejvyssi urovni Limbic lobe
kontrolovany hypothalamem +*E““"“”*' '“P““*
. 7 . 7 ’ 7 Ve whm
* Silné emocionalni zazitky, . - Overall integration
.. .., . , of ANS—"the boss"
které prechazeji do védomi NE T
(silné zazitky) nebo které z . Reticular formation
0 of brain stem

védomi pochdzeji (vzpominky) [ Regulation of pupi

| size, respiration,

http://slideplayer.com/slide/2810792/

mohou cestou hypothalamu | heart, blood pressurs, WK
. p v 1 swallowing, ete.
spustit autonomni odpoved g i -
(vetSionou sympatickou) e
Urination, defecation,
erection, and IVI
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Hypothalamus
* Klicové regulacni a koordinacni
centrum

* Integrace informace ze zevniho
a vnitrniho prostredi

l

* Modulace chovani

 Koordinace a regulace
autonomniho nervového
systému

* Udrzovani homeostazy

21 Autonomni nervovy systém - limbicky systém - neokortex

Paraventricular Lateral Dorsal
nucleus hypothalamic
area

Preoptic
nucleus

Anterior

hypothalamic
area

Optic nerve ' I

Optic chiasm L Posterior
e / pituitary
pltuitary

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

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

thalamus.htm

Posterior
hypothalamic

Dorsomedial
nucleus
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nucleus
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Hypothalamus

* Klicové regulacni a koordinacni

http://biology.about.com/od/anatomy/p/Hypo
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Entericky nervovy systém

Oral » Anal
. ° Distention
e cca. 500 mil. Neuron l
ACh
— (mozek cca. 100 miliard) 4o
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* [nterneurony blgnss

: Ascending Descending .
Ascending interneurons interneurons Descending
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http://www.slideshare.net/carmencrivii/central-nervous-system-the-autonomic-nervous-
system?qid=d1502190-93fe-4b05-9d92-6a42e3ca72fc&v=&b=&from_search=8
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Entericky nervovy systém

* Autonomie ma lokalni charakter
— Kontrola motility
— Kontrola sekrece
— Lokalni kontrola krevniho zasobeni

 Autonomni nervovy systém
— Rizeni GIT jako celku

— Vzajemna koordinace Cinnosti vSech
organovych systému

24 Autonomni nervovy systém - limbicky systém - neokortex

The Brain in Your Gut

The gut's brain, known as thie enteric

nervous system, is located in sheaths of "ﬁ. 3+ Mesentery
tissue lining the esophagus, stomach, i Altaches the
small intesting and colon. bowel 1o the
body wall and
contains major
arteries, veins,
lymphatics and
external nerves.

SMALL INTESTIME CROSS SECTION

Submucosal plexus - iy
Layer contains sensory i
calls that communicate

with the myenteric plexus

and mator fibers that

stimulate the secretion of § #
fluids into the lumen. Reasrass - BT

Myenteric plexus -
Layer contains the
neurons responsible
for regulating the
enzyme output of
adjacent argans.

Lumen Mo NEMVES sosmemee
actually enter this area,

whera digestion occurs. The
brains in the head and gut have
to monitor conditions in the lumen
across the lining of the bowel,

Source; O, Mchae! D Gershon, Columbla Undversily

https://kin450-neurophysiology.wikispaces.com/file/view/gut.jpg/187924395/gut.jpg
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Entericky nervovy systém

e Autonomie ma lokalni charakter

— Kontrola motility
— Kontrola sekrece
— Lokalni kontrola krevniho zasobeni

 Autonomni nervovy systém
— Rizeni GIT jako celku

— Vzajemna koordinace Cinnosti vSech
organovych systému

Cardiac output
25 {/min = min

100% 3-5% 4-5% 2-4% 05-1% 3-4% 80 - 85%
Heavy exercise o ~20{ /min.
(f /((f 3
“ 3
@) - d .
\ | eavy
- oLl exercise
- |2 DN --SXEreEE
:Z::E Rest
/ t/ ~ 1 L/min

<4

100% 20-25% 4-5% 20% 3-5% 15% 4-5% 15-20%

Cardiac output
st
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The Brain in Your Gut

The gut's brain, known as thie enteric
nervous system, is located in sheaths of "ﬁ. 3+ Mesentery

tizsue lining the esophagus, stomach, Altaches the
small intesting and colon. ™ bowel 1o the
body wall and

SMALL INTESTIME CROSS SECTION contains major
arteries, veins,
lymphatics and

Submucosal PIEKUS seereemrmimman o
: extarnal nerves.

Layer contains sensory i
calls that communicate :
with the myenteric plexus i
and motor fibers that

stimulate the secretion of § #
fluids into the lumen. Rennens o MEE

Myenteric plexus -
Layer contains the
neurons responsible
for regulating the
enzyme output of
adjacent argans.

Lumen Mo NEMVES sosmemee
actually enter this area,

whera digestion occurs. The
brains in the head and gut have
to monitor conditions in the lumen
across the lining of the bowel,

Source; O, Mchae! D Gershon, Columbla Undversily
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ANS a kardiovaskularni system

Srdecni vydej

\:m 3-5% 4-5% 2-4% 05-1% 3-4%

Cardiac output
25 {/min = 25¢/min

Heavy exercise

100% 20-25% 4-5% 20% 3-5%

4-5% 15-20%

Cardiac output

26 Autonomni nervovy systém - limbicky systém - 5HdBNBrtex =5{/min.
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Redistribuce krve
(vasomotorika)

~20{ /min.

Heavy
exercise

~ 1 L/min
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ANS a kardlovaskularnl system

* Ve vazomotorice hraji

vyznamnou roli lokalni

regulacni mechnaizmy
* Sympatikus
— Kontrakce cév v kiizi

— Dilatace ve svalech

* Parasympatikus

— Dilatace cév v GIT

27 Autonomni nervovy systém - limbicky systém - neokortex

Copyright © The McGraw-Hill Companies, Inc. P or reproduction or display.

Artery

Sympathetic
nerve fiber

@ Strong

sympathetic
tone

@ -
@ Smooth muscle

contraction
Vasomotor

tone @ Vasoconstriction

(a) Vasoconstriction

@ Weaker

sympathetic
tone

@ Smooth muscle
relaxation

@ Vasodilation

(b) Vasodilation

http://www.slideshare.net/getyourcheaton/autonomic-nervous-system-and-visceral-reflexes
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ANS a kardiovaskularni system

Sympatikus

Zvyseni srdecni frekvence
Zvyseni kontraktility
Zvyseni prevodni rychlosti

Parasympatikus

Snizeni srdecni frekvence
Snizeni kontraktility

Snizeni prevodni rychlosti
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center (sympathetic)
rSvmpaihetic

Dorsal motor nucleus
of vagus

Cardioinhibitory
center

i (parasympathetic)
2/

£
L Medulla oblongata
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Cardioacceleratory—

runk
‘ganglion

<

L
[ LThorac]:: spinal cord
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Baroreceptory a chemoreceptory

ptors:

1. Aortic arch transmits via vagus nerve to medulla (responds only to T BP)

2. Carotid sinus transmits via glossopharyngeal nerve to solitary nucleus of medulla
(responds to L and T in BP).

Baroreceptors:

1. Hypotension—1{ arterial pressure — | stretch — 1 afferent baroreceptor firing —
T efferent sympathetic firing and | efferent parasympathetic stimulation —
vasoconstriction, T HR, T contractility, T BP. Important in the response to severe
hemorrhage.

2. Carotid massage — T pressure on carotid artery — T stretch — T afferent
baroreceptor firing — { HR.

Chemoreceptors:

1. Peripheral —carotid and aortic bodies respond to 4 PO, (< 60 mmHg), T Pco,,
and { pH of blood.

2. Central —respond to changes in pH and PcO, of brain interstitial fluid, which in
turn are influenced by arterial CO,. Do not directly respond to PO,. Responsible
for Cushing reaction— T intracranial pressure constricts arterioles — cerebral
ischemia — hypertension (sympathetic response) — reflex bradycardia. Note:
Cushing triad = hypertension, bradycardia, respiratory depression.

(chemo-
receptor)

https://i.ytimg.com/vi/RAhqTAcdh_4/maxresdefault.jpg
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Limbicky system
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C.
=
O

Lateral
view

Brainstem, 7S :
sagittal section j{ '

Major functional modules
of the CNS
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cky systém

Limbus = okraj

Medial

Sensory-
Perceptual

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

Commons BY-NC-SA
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Koncept limbického systému

Mimovolni

33 Autonomni nervovy systém - limbicky systém - n

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
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Koncept limbického systému

 Volni

Potencialni konflikt

e Mimovolni
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Fornix

Pineal gland

Corpus callosum

COMPONENTS IN
THE CEREBRUM

COMPONENTS IN Cingulate gyrus

THE DIENCEPHALON \’

Anterior group of ~
thalamic nuclei

Parahippocampal
gyrus

Hippocampus
Hypothalamus RE R

Mamillary body

Amygdaloid body
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Koncept limbického systému

 Volni

Modulace

Limbicky systém

Kontrola

* Mimovolni
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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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Koncept limbického systému

 Volni

T Modulace

Limbicky systém

36 Autonomni nervov

[ 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

= =
m e
O =



Limbus = okraj

Lateral Medial

view

- Sensory- Emoce

- Perceptual

Sisde. Motor
= Behavior

’} mm ; [ Motivation

Major functional modules
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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
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Forebrain

Midbrain
Hindbrain
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Limbic regions
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2\ New thalamus
|_(nuclei projecting to neocortex)
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Fig 11-4 ¥ Pituitary (posterior part)

Courtesy of MIT Press. Used with permission.
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Forebrain

T ©  Somatic regions: arousal type 1

Hindbrain

hAinus cerebellum

Limbic regions: arousal type 2
Spinal cord
'O

Supcrior
colliculus

Central
gray area

Midbrain

reticul ar
formation

. “Wentral tegmental
Epithalamus, area

Habenular nuclen
Old thalamus (mntralaminar, mmdline nucler)

@
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|_(nuclei projecting to neocortex)
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Hypothalamus
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Forebrain

Midbrain
Hindbrain

hAinus cerebellum

Spinal cord

w Hypothalamus
&o) Pituatary (posterior part)
Courtesy of MIT Press. Used with permission.
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Arousal type 1 (somatic) Arousal type 2 (limbicky)

ARAS (ascendentni retikularni aktivacni systém)
* Efekt stimulcae
— Rezistence vici habituaci

e Efekt stimulace

— Habituace
. , — Silna aktivace systému
— Neni aktivace systému L
. ,reward/ punishing
,reward/punishing _ IO
* Periaquaduktalni Sed' —CGA -

negativni pocity
* Ventralni tegmentalni area —
VTA — pozitivni pocity
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Arousal type 1 (somatic) Arousal type 2 (limbicky)

ARAS (ascendentni retikularni aktivacni systém)
* Efekt stimulcae
— Rezistence vUci habituaci

e Efekt stimulace

— Habituace
. . — Silna aktivace systému
— Neni aktivace systému v
L ,reward/ punishing
,reward/punishing _ L
* Periaquaduktalni Sed —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 dalsi

42 Autonomni nervovy systém -dei\!@@!@'r;ekoﬁ@r&us striatu m, limbicke ObIaStI’ amygdala
thalamus
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ARAS (ascendentni retikularni aktivacni systém)

e Efekt stimulace

Descendentni spoje

— Hypothalamus a dalsi

IR QKR Xk GIRUS Striatum, limbické oblasti, amygdala

thalamus
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Acetylcholin

* Nucleus basalis (Meynerti) a
rada dalSich jader

* Nikotinové receptory
* Muskarinové receptory

* Regulace spanku/bdéni
e Kognitivni funkce

* Chovani

* Emoce
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_ Neocortex  Corpus callosum
Cingulate gyrus o

Basal ganglia

1 Basal forebrain |.

constellation of - .
cholinergic neurons —™, >\
including basal
nucleus of Meyner 3 ‘Blh- Y ?
ﬁ_

Mcerabral

Ihypothalamus

|oCUstenenuleus

AL LCEA T CORINIC
triatum
cerebrallcorntex

thalamus

2 Dorsclateral pontine
tegmental constellation
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Noradrenalin

* Locus coeruleus
* Nuclei raphe caudalis

 Bdélost

 Responzivita na necekané
podmety

* Pamét

 Uceni
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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 odmény
— Kognitivni funkce
— Emoc¢ni chovani

Tubero-infundibularni systém

— Regulace hypotalamo-
hypofyzarniho systému

7

D1 receptory — stimulacni
D2 receptory - inhibi¢ni
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Serotonin

Nuclei raphe rostralis
* Nuclei raphe caudalis

« Uzkost/relaxace

* Impulzivnost
e Spanek
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Spanek a bdéni

Fomix

Anterior

COMIMiSsUre
\-‘-‘

Paraventricular
nuclens T __ |

Medial preoptic o .

e —Dorsomedial
muclens | mucleus
Ventrolateral ——_
preoptic nucleus [~ Posterior area
Anterior nuicleus = |

- -Mammillary
Suprachiasmatic ~| | body

nuelews

Supraoptic nucleus

\'\.-bntrumzdial
nucleus

Thalamus
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Anterior pituitary |

Basal
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Medulla
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®
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Spanek

Rapid Eye Movement (REM)

SLEEP

» Eyes move rapidly under
closed eyelids

» Most dreaming occurs here

» Brain is active, muscles are
relaxed

» Gan'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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Spanek

100% Sleep Cycle

Stage 1 Stage 2

@ 4-5% @ 45-55% @ +6%
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uscle patitern and IH‘LB .
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& 12-15%
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Oecasional decreasa in slow dalta Limited muscle
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twitching. temperature. produces delta

07:44

Sleep Details

2h 5min

Deep
3h 28min

" 7h 11m

Total Sleep 1h 38min
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@ Awake

Stage 5

‘20-25.-'4
Rapld aye
movemeant.
Brainwaves
speed up and
dreaming
OCCHrS.
Muscles relax
and heart rate
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https://connect.garmin.com/modern/

5:07 PM

Sunday 03-04 Mar

01 02 03 04 05 06 07 08

@

Inbed 12:42 AM - 8:50 AM

Sleep quality 77%
Time inbed 8:07

Sleep notes Piano

Total nights 67
Total time inbed 3.4 weeks

't

Statistics

mental activity

..
NON-REM SLEEP e/ R s/ ReIR= = o SLEEP
» Stages 1-2 ’ St'agea 34 > Eyes m:y: |tI;:;:ndly undar
» May drift in and out of JEECLLEEIREAE G » Mosk deormi e
sleep several times at [ EE R LR 1 BV Y
the start > Brain is active, muscles are
relaxed
50 , E%Stﬂrtgs\;zl;;yup’ » Can't move voluntarily — {2)

signals from the brain to
‘the postural muscles are
blocked
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Spanek a bdeéeni

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
Raphe nuclei Serotonin Inactive
REM SLEEP OFF
Locus coeruleus Norepinephrine Active
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Hypothalamus
* Klicové regulacni a koordinacni
centrum

* Integrace informace ze zevniho
a vnitrniho prostredi

l

* Modulace chovani

 Koordinace a regulace
autonomniho nervového
systému

* Udrzovani homeostazy
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Paraventricular Lateral Dorsal
nucleus hypothalamic
area

Preoptic
nucleus

Anterior

hypothalamic
area

Optic nerve ' I

Optic chiasm L Posterior
e / pituitary
pltuitary

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

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

thalamus.htm
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hypothalamic
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Hypothalamus

* Klicové regulacni a koordinacni
centrum
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Optic chiasm : ( Posterior
itwitary
it // P

pltuitary
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Vliiv hypotalamu

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)

— Vliv na gating thalamickych jader

e Papézuv okruh
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na neokortex

Dopamine

£
| Alertness
+Clarity -Ambiguity
+Motivation -Hyper
i-ﬁWorking Memory -Passive
\
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cortex
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Attention y
Concentration

+Certainty -Doubt
+Determination -Obsession
+Learning Memory -Disability

Balanced
Mood

Appetite Endurance

>
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Papézuv okruh

Hypothalamus

Hippccampus

Antarior nuclei
of thalamus

%

Neocoriex |_ Emaotional coloring

|

Cingulate | —— Emotional experience
cortex

Hippocampus

Formnix

Hypothalamus | — Emotional expression

Copyright @ 2007 Wolters Kluwer Health | Lippincott Williams Z Wilkins

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

Gerald Schneider. 9.74 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 bf{ ' the current

Thus. decisions dbout direction of locomotion are

direction ﬂfﬂﬂ? 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

W o,
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*  Orngins of endbrain: Structures underlying olfaction
»  Two major links between olfactory system and the motor systems

P a pé y lolV 0O kru h c_vf the midbrain

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

Gerald Schneider. 9.14 Brain Structure and *  Qutputs to hypothalamus. (epithalamus, subthalamus). midbrain

Its Origins, Spring 2014. (Massachusetts »  These outputs affected locomotion and orienting movements

Institute of Technology: MIT *  The links were plastic, so habits were formed according to rewarding effects
OpenCourseWare), http://ocw.mit.edu (Acces mediated. e.g.. by taste effects.

sed). License:Creative Commons BY-NC-SA 2) Through the medial part of the dorsal endbrain, which

became medial pallium—the hippocampal formation
*+  QOutputs to ventral striatum, hypothalamus, epithalamus

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

mt = mammillothalamic tract
fx = fornix bundle
Association areas

/ (neocortex)
C \
—_—

Prof. Gerald Schneider ¢ —>Pretectal —— Laterodorsal Jugulate corley «——y Paralimbic areas,
nuclei nucleus o entorhinal area

Anterior hyclei
of thalamu
LAl fx = Subiculum,
lllﬂib-'.t-. Tegmeu t-".'l Illt/,_..—-———/ / _ / :

~7 nuclei Mammillary «— Hypothalamus«— Septal LLHippocamplm
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*  Orngins of endbrain: Structures underlying olfaction
»  Two major links between olfactory system and the motor systems

P a pé y 4 lolV 0O kru h of the midbrain

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

Gerald Schneider. 9.14 Brain Structure and «  OQutputs to hypothalamus. (epithalamus, subthalamus). midbrain

Its Origins, Spring 2014. (Massachusetts
Institute of Technology: MIT

OpenCourseWare), http://ocw.mit.edu (Act
sed). License:Creative Commons BY-NC-

These outputs atfected locomotion and orienting movements

*  The links were plastic. <o 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 were different: The

association of place with good or bad consequences of approach.
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fx = fornix bundle
Association areas

/ (neocortex)
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Courtesy of MIT Press. Usad with permission.
Schneider, G. E. Brain Structure and its Origins: In the Development and in
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Uceni a pamet’
e Spoje striata i hippocampu jsou plastické
* Plasticita spoju je podkladem uceni
e Uceni je formovani dlouhodobé paméti

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

» Deklarativni pamét (explicitni)
— Zavisla na hippocampu
— Explicitni informace ukladany a védomeé vybavovany
— ,Tvorba map (vztah()“ at uz prostorovych nebo abstraktnich
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Uceni a pamet’
e Spoje striata i hippocampu jsou plastické
* Plasticita spoju je podkladem uceni
e Uceni je formovani dlouhodobé paméti

» 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 striatu
— Dovednosti — motorické schopnosti ale i socialni navyky
— ,Tvorba algoritm(“
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Uceni a pamet’
e Spoje striata i hippocampu jsou plastické
* Plasticita spoju je podkladem uceni
e Uceni je formovani dlouhodobé paméti

» 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 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, 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)

* Napojeni na vSsechny vyznamné

kortikkalni a subkortikalni struktury
* Modifikovana ¢ast corpus striatum
* Spoje plastické — pamét
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1

Cerebral cortex

Forabrain

| Hypothalamus /’:

B Amygdala

H‘lCerebeIIum

= =
m e

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

U = http://1.bp.blogspot.com/-

ges/1406217/9806788916.png

user_ima

DTBzUhiQrAE/Uz_blohLgll/AAAAAAAAADU/kFhO3Eeq

6B8/s1600/amygdala-bypass.gif

=



Amygdala

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) !

* Napojeni na vSsechny vyznamné
kortikkalni a subkortikalni struktury

* Modifikovana ¢ast corpus striatum

* Spoje plastické — pamét

e Vlivinformaci z vnéjsku na limbicky
systém”

« ,Amygdala hijack”

» , Affective tags”

— Pozitivni i negativni
— Veétsi vhimavost k negativnim
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Cerebral cortex

ges/1406217/9806788916.png

Forabrain

user_ima

B Hypothalamus

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

B Amygdala

Cortex

5. Amygdala blocks “slow” thinking

J./
2. Data sent to amygdala

Limbic system

4. Amygdala does quick threat assessment |

1. Sensory data sent to thalamus ~ i;l

DTBzUhiQrAE/Uz_blohLgll/AAAAAAAAADU/kFhO3Eeq

6B8/s1600/amygdala-bypass.gif

6, Unthinking response
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Mozkova kura

* Paleocortex (1%)
— 3 vrstvy
— rhinencephalon

* Archicortex (4%)
— 3 vrstvy
— hippocampus

* Neocortex
— 6 vrstev
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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
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Swallowing Primary vy - ry
motor cortex Intra- 0 ,_j - | somatosensory
abdominal ' !
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Organizace neokortexu

Cortical
layers

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

vstupy a vystupy o N i
 Kazda vrstva ma vertikalnii > .
. Yy . 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 Sanar | ematon A~
nucleus
e e MUNI
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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
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

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

dmann Areas

Corresponding Bro

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).
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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

 Témer vsechny aferentni informace se
prepojuji v thalamu

* Vyjimka - Cich
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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

72 Autonomni nerv>ov§%§/(s"tlearrl1ltzﬂmbicky systém - neokortex

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

Motor cortex
Movement

Y

Sensory cortex
Sensations

/JAJL—J,‘_]J \ Occipital lobe

o o

Temporal lobe
Memory, understanding,
language

———

=
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Parietal lobe

Perception, making
sense of the world,
arithmetic, spelling

.

Vision
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Asociacni oblasti

Primary sensory
and motor areas

Association cortices

Motor
Somato- Spatial
SENE0ny coordinates
. i of body and
* Nejsou m surroundings
. v elaboration of
— anirecepcni thoughts Word Visual
. ; formation Language PMEHCEERsIG
— ani efektorové / ~ comprehension of words
Auditory intelligence
* Integraéni funkce Aroca's Behavior, (e
emations, Naming of
mictivation objects
e Parieto-okcipito-temporalni /
- H 2 Aal:um"!f: o~ Wernicke's
* Limbicka ol Area
* Frontalni
73 Autonomni nervovy systém - limbicky systém - neokortex hitp://www.slideshare.net/drpsdeb/presentations I
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Algoritmus zpracovani signalu

PRIMARY
SENSORY

=
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Aferentace

v’ Vystupy z unimodalnich oblasti diverguji
do polymodalnich oblasti

Prefrontalr—

o

(2
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temporal

convergence PRIMARY
' SENSORY

\— ENVIRONMENT
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—- PRIMARY
MOTOR

ENVIRONMENT :

76 Autonomni nervovy systém - limbicky systém - neokortex

Eferentace

v’ Zpracovani informace probihd opacné
(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

77 Autonomni nervovy Sys 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

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 — h : Right-Brain Functions

Analytic thought Holistic thought

Logic Intuition

Language Creativity

Science and Art and

math music
79 Autonomni nervovy systém - limbicky systém - neokortex http://www.slideshare.net/drpsdeb/presentations
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Lateralizace mozkovych funkci

Left and Right Brain Functions

Afazie Left-Brain Functions Right-Brain Functions Poruchy orientace v

Analytic thought Holistic thought prostoru

Akalkulie : »

Logic Intuition L _

Konstrukéni apraxie

Agnosie Language Creativity

Science and Art and Anosognosie
Koncepcni apraxie math music

: Neglect syndrom

Ideomotorickd apraxie | e, ™
80 Autonomni nervovy systém - limbicky systém - neokortex http://www.slideshare.net/drpsdeb/presentations M E
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Frontalni asociacni oblast

e Exekutivni funkce
— Motorické / chovani
— Kognitivni

* Nejvyssiho rozvoje dosahla u clovéka

Autonomni nervov) Sys@IStrloRthecusrbustus 2. Homo habilis 3. Homo erectus
4. Homo sapiens neanderthalensis 5. Homo sapiens sapi€éns

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



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
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Frontalni lalok

Premotor/supplimentary  Primary Motor Cortex
Mator corfex

Frontal Eve Ficlds

Prefrontal Cortex
iFromtal Assoclathon 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®?
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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
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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”

Autonomni nervovy systém - limbicky systém - neokortex

MU N
ED
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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
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Funkce frontalniho laloku

Inhibice pohybu

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

88 Autonomni nervovy systém - limbicky systém - neokortex

= =
m e
O =



Funkce mozkové kury

Frontalni lalok (FL)

v'Chovani
v'Pohyb Frontal lobe Motor cortex
v Reé Executive functions, Movement Sensory cortex
thinking, planning, Sensations Parietal lobe

Parietalni lalok (PL) ﬂfﬂ;“ﬁ'“ﬂlﬂf_"ﬁ Perception, making
v TR PLERTRTE SENeM = sense of the world,

Ser12|t|vnv| a,fe.rentace, emotions and — isaltoblial oion
v'Uvédomeéni si celkového behavioural control, __ { ’

télesného schématu ol * ‘\“\\(C\
v" Vizualné prostorové vztahy “\\"C\‘
v'Pozornost AN _L\“‘C\\o
s \\
Okcipitalni lalok (OL) | ‘e “ed“ , \d’“‘ I}
v'Zrakové vnimani ‘a\““ \‘()\|e ~ —— "\ Occipital lobe
B ‘(‘eds mo'l- : Vision
Temporalni lalok (TL) “’\ec % s~/
v'Reg
v'Sluch Temporal lobe
v Pamét Memory, understanding,
v'Limbicky systém adieiial e
» Afektivita
» Sexualita
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Funkce mozkové kury

Frontalni lalok (FL)

v'Chovani
v'Pohyb Frontal lobe Motor cortex
v Reé Executive functions, Movement 59“5‘:{” cortex
thinh‘.ir?g.. planning, Sensations Parietal lobe
Parietalni lalok (PL) ﬂfﬂ;“m'“ﬂlﬂf_"ﬂ Perception, making
PR probiem soiving, i sense of the world,
\/Serlzltlvnvl a,fe.rentace, ernotions and o isaltoblial oion
v'Uvédoméni si celkového v l‘?' “wral control,
v ’ 14 \'
télesného schématu €c
v" Vizualné prostorové vztahy
v'Pozornost

Okcipitalni lalok (OL)
v'Zrakové vnimani

Ul
‘% Occipital lobe
O.I ision

Temporalni lalok (TL) ‘@e‘é \)‘e 1\ s ) IfO[hu
v Ret - Nikae
v'Sluch Temporal lobe e
v’ Pameét Memory, understanding,
v'Limbicky systém AT e

» Afektivita

» Sexualita
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Reé
e Osvojovani si reci je Casové naroCny
proces

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

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

* 1. rok—dité pouziva nékolik slov

e 2.-5.rok —dité zvlada syntax

6. rok — dité znd asi 2500 slov

91 Autonomni nervovy systém - limbicky systérﬁ - neokortex

number
of words

1000
200
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T00
6800
500
400
300
200
100

Mative
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6 12 1B 24 30 38
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7 810 11-1e 17-39

Ape of arrival (vears)
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Reé
e Osvojovani si reci je Casové naroCny
proces

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

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

* 1. rok—dité pouziva nékolik slov

e 2.-5.rok —dité zvlada syntax

6. rok — dité znd asi 2500 slov

Slovni zasoba v dospélosti
e Aktivni: 3000 -10 000 slov
e Pasivni: 3-6x vyssi
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months
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Arcuate
fasciculus

Angular
gyrus

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

93 Autonomni nervovy systém - limbicky systém - neokortex

Recova centra

* Brocova afazie
v' Motoricka, expresivni
v' Pacient rozumi, ale neni schopen
artikulované mluvit
Wernickeova afazie
v" percepéni, senzorick
v' neschopnost rozumét, fe¢ plynula avsak neni
smysluplna

* Kondukéni afazie

v’ Poskozeni fasc. arcuatus

v Pacient rozumi i mluvi

v’ Problém zopakovat sly$ené
* Dysartrie

v’ Problém s artikulaci

v Vazne ovladani hlasivek atd.
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Algoritmus zpracovani slyseného

speech \Tﬂaﬂ
area

l

"F—Vlsuai

tory
aud‘ > _A N{ﬂerpretau\

Pritomnost slabik

Zvuk
Motor
F’nmary\ \ i
. Somatic : N
Interpretatwe g Lidsky hlas
Prefrontal Somatic are g /\
area s
Broca's / § Ano
Audltory s areas B /\
interpretative “\Primary
.areas : visual Ano Ne
i
Wernicke's area
Na vnimani i produkci reci se podili
v i .
y Wernickeova oblast ResIné slovo Pseudolovo MU
94 Autonomni nervovy systér#—r%%%MPS)thrlna-%gokortex - srozumitelné - hesrozumitelné
v P-O-T asociaéni oblast MED



Integrace sluchovych,
zrakovvch a Motor
y Primary\\\

somatosenzorickych _ Somatic
8 ’ Interpretative
|nfo rmaci Prefrontal Somatic areas
ey Broca's \ J' 4_’)//—_
speech” o qmary -~

area Jitory “w-Visual
ati \ ' ﬁ{lterpretati:e\

Auditory = areas
P - O - T asocia¢ni oblast interpretative “‘Primary

areas
\_'.

visual
Lobulus parietalis inferior Wernicke's area
- Pfirazovani vyznamu slySenym zvukdm
- Pfifrazovani vyznamu vidénym objektim o re
o o ] Klasifikace
- Pfifazovani vyznamu somatosenzitivnim vstuplim
95 Autonomni nemvovy HLLAZRNER Y¥ZRamY mluvenému/ctenému slovu W E
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Lateralizace recovych funkci

e  97%lidi ma Brocovu a Wernickeovu recovou oblast lokalizované v levé hemisfére

 Lokalizace v levé hemisfére neni na 100% zavisla na tom zda je Cloveék pravak nebo levak
v 90% populace jsou pravaci
v 95% pravakd maji B-W fecové oblasti v levé hemisfére
v’ Vétsina levakl ma B-W fecové oblasti také lokalizované vlevo
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Lateralizace recovych funkci

e  97%lidi ma Brocovu a Wernickeovu recovou oblast lokalizované v levé hemisfére

 Lokalizace v levé hemisfére neni na 100% zavisla na tom zda je Cloveék pravak nebo levak
v 90% populace jsou pravaci
v 95% pravakd maji B-W fecové oblasti v levé hemisfére
v’ Vétsina levakl ma B-W fecové oblasti také lokalizované vlevo

* Na zakladé skutecnosti, Ze drtiva vétsina lidi jsou pravaci (dominantni leva hemisféra) a B-W recové
oblasti jsou lokalizovany vlevo se nékteri védci domnivaji, ze

v" Dominance pro fe¢ se vyvinula v motoricky dominantni hemisfére, nebot fec je velmi ndroéna na
motoriku a Brocova oblast je motoricka oblast

v Reéova centra jsou lokalizovana v levé hemisféFe, protoze leva hemisfér vyzrava dfive ne? prava

MUNI
MED
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Funkce pravé hemisféry v reci

 Hodnoceni neverbalni stranky projevu
v’ Prosodie — vyznam zvukové stranky

* Hodnoceni preneseného vyznam
v'Ironie
v’ Metafory

« Pochopeni slozité organizovaného
projevu
v Pfedndska, diskuse

98 Autonomni nervovy systém - limbicky systém - neokortex

Left and Right Brain Functions

Left-Brain Functions Right-Brain Functions

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

http://www.slideshare.net/drpsdeb/presentations
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Pohlavni rozdily v reci

« Zenska fed je fluentnéjsi

— produkce vétSiho mnozstvi slov v daném Case

« Zeny jsou schopny mluvit i poslouchat zatimco vykonavaji jinou €innost
— Multitasking

e Zpracovani a produkce reci je v zenském mozku vice rozsSireno do obou hemisfér

— Zensky mozek ma vétsi mnoistvi spoji mezi hemisférami — méné patrnd lateralizace

* Testosteron opozduje vyvoj levé hemisféry

— Chlapci zacinaji mluvit pozdéji

Dyslexie je 4x ¢astéjsi u muzd

Autonomni nervovy systém - limbicky systém - neokortex
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Funkcni vysetrovaci metody

* Detekce elektrické aktivity
— Vétsi aktivita oblasti - vetsi elektricka aktivita
— Elektroencefalografie (EEG)

* Detekce regionalniho pritoku krve
— Veétsi aktivita — vétsi prutok krve
— Single photon emission tomography (SPECT)
— Positron emission tomography (PET)
— Funkéni magneticka rezonance (fMRI)
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EEG

* Registrace elektrické aktivity mozku
* monopolarni zapojeni: \

— aktivni elektroda e S
Scalp

— indiferentni elektroda (//f'/‘/—;r—_-m @eaﬁ

e e

« s r . . . ": e 2@ g . Skull
— =referenéni snimdni (zapojeni) _?_%%e CeFECe LS, u:% “q'/’Du
ra mater
* bipolarni snimani W’WM’? Arachnoid
Wy —— Subarachnoid
, Active space
— svod (kanal) W‘\: :
o - - L la mater
— zemnici elektroda Y /H 7 /"“‘(‘-7“>Affmmxons
* napéti v mikrovoltech (vs. mV v neuronech) k QO ™
Nasion \
/] ) /1<
Efferent
—| axons
- ) 1
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EEG

BEta (B) 1330 HE ey AWM s MAAA A s gt g

Frontally and
parietally

Alpha (o) 8-13 Hz

Qccipitally

Theta (®) 4-8 Hz

Children,
sleeping adults

Delta (8] 0.5-4 Hz

Infants,
sleeping adults
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EEG 1Al
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Infants,
sleeping adults
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PET a SPECT.

Podani latky znacena
radionuklidem

Pouziti radionuklid(i s kratkym
poloCasem
— Nutno pripravit kratce pred
podanim
— Pracovisté nuklearni mediciny
SPECT - Single photon emission computer
tomograhy
— radionuklid zdrojem gama zareni
— Nizka rozliSovaci schopnost (asi 1
cm)
PET = Positron emission tomography
— radionuklid zdrojem pozitronového
zareni
— Anihilaci pozitronu vznikaji dva

gama fotony — vétsi rozliSovaci
schopn ,stg si 2mum)
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y-ray
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fMRI

MRI vyuziva riznych magnetickych
vlastnosti ridznych jader vystavenych
silnému magnetickému poli

V biologicky systémech jsou nejdllezité;si
atomy vodiku

fMRI vyuziva rozdilnych magnetickych
vlastnosti oxy- a deoxyhemoglobinu
Porovnanim mnozstvi oxy- a

deoxyhemoglobinu lze zjistit prutok krve
RozliSovaci schopnost az 1mm
Zadna radiaéni zatéz
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https://www.cs.sfu.ca/~stella/papers/blairthesis/main/nodel11.html
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Functional regions of te brain

Speaking Words Thinking About Words

http://www.chroniclebooks.com/blog/wp-content/uploads/brain-scan.png
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http://blogs.discovermagazine.com/d-brief/2019/08/22/reading-
listening-activate-same-brain-regions/#.XbhBsppKiO0
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J Meurosci. 2019 Sep 25;39(39):7722-7736. doi: 10.1523/INEURCSCLOG75-19.2019. Epub 2019 Aug 19.

The Representation of Semantic Information Across Human Cerebral Cortex During Listening
Versus Reading Is Invariant to Stimulus Modality.

Deniz F'%34 Nunez-Elizalde AQ", Huth AG', Gallant JL5-2.

# Author information

Abstract

An integral part of human language is the capacity to extract meaning from spoken and written words, but the precise relationship between
brain representations of information perceived by listening versus reading is unclear. Prior neuroimaging studies have shown that semantic
information in spoken language is represented in multiple regions in the human cerebral cortex, while amodal semantic information appears
to be represented in a few broad brain regions. However, previous studies were too insensitive to determine whether semantic
representations were shared at a fine level of detail rather than merely at a coarse scale. We used TMRI to record brain activity in two
separate experiments while participants listened to or read several hours of the same narrative stories, and then created voxelwise encoding
models to characterize semantic selectivity in each voxel and in each individual participant. We find that semantic tuning during listening and
reading are highly correlated in most semantically selective regions of cortex, and models estimated using one modality accurately predict
voxel responses in the other modality. These results suggest that the representation of language semantics is independent of the sensory
rmodality through which the semantic information is received. SIGNIFICANCE STATEMENT Humans can comprehend the meaning of words
from both spoken and written language. It is therefore important to understand the relationship between the brain representations of spoken
or written text. Here, we show that although the representation of semantic information in the human brain is guite complex, the semantic
representations evoked by listening versus reading are almost identical. These results suggest that the representation of language semantics
i5 independent of the sensory modality through which the semantic information is received.
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