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Vyvoj a hierarchické usporadani
nervovéeho systemu
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Evolucni pristup
Evoluce neni revoluce
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Vyznam a regulacni povaha nervoveho systéemu

ANTICIPACE

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

Senzor Vstup Vystup Efektor

REGULACE
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Vyvoj nervovéeho systemu

Vstup —> Integrace — > Vystup

Zakladni typy tkani
v’ Epitelova
v Pojivova

v' Svalova

v Nervova
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Vyvoj nervovéeho systemu

Vstup —> Integrace — > Vystup

A. Myoepithelium:

contractile epithelial cells
responding to stimulation and
interconnected by electrical

\ synapses (gap junctions)

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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v’ Epitelova
v Pojivova
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Vyvoj nervovéeho systemu

Vstup —> Integrace — > Vystup

A. Myoepithelium:

contractile epithelial cells
responding to stimulation and
interconnected by electrical
synapses (gap junctions)

Yo alo)l o2 B. Protomyocytes separate
S AU ! from sensory epithelium,

all connected by electrical
synapses

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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Vyvoj nervovéeho systemu

Vstup —> Integrace — > Vystup

A. Myoepithelium:

contractile epithelial cells
responding to stimulation and
interconnected by electrical
synapses (gap junctions)

B. Protomyocytes separate

0"0,'0 Dipl o} . .
e A from sensory epithelium,

all connected by electrical
synapses

A o3~ C. Protoneurons appear,
sensory and connected to
separate contractile cells

S

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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Vyvoj nervovéeho systemu

Vstup —> Integrace — > Vystup

A. Myoepithelium:

contractile epithelial cells
responding to stimulation and
interconnected by electrical
synapses (gap junctions)

D. Neurons appear, separate
from both neurosensory cells

0Yo ol0 02 B. Protomyocytes separate and contractile cells.
A / from sensory epithelium, Chemical synapses appear.
all connected by electrical
synapses

¢0r0t0t0: Q! ' 0
‘ ¢
T :

oy~  C. Protoneurons appear,
sensory and connected to
separate contractile cells

——————

S

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

9 Vyvoj a hierarchické usporadani nervového systému

= =

m
O =



Vyvoj nervovéeho systemu

|4|M._| | primary sensory neurons Vstup

. secondary sensory neurons l
CNS s 5/‘ Integrace

., |

motor neurons
(the “final common path”)
Vystup

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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Logika vyvoje nervoveho systemu

* Polypy
— Retikularni NS

— Nespecificka reakce na podrazdéni

11 Vyvoj a hierarchické uspofadani nervového systému
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Logika vyvoje nervoveho systemu

* Polypy
— Retikuldrni NS

— Nespecificka reakce na podrazdéni
 Medlzy
— Naznak organizace kolem propulzni
casti
— Koordinovana kontrakce —
koordinovany pohyb
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Logika vyvoje nervoveho systemu

* Polypy
— Retikularni NS

— Nespecificka reakce na podrazdéni
 Medlzy
— Naznak organizace kolem propulzni
casti
— Koordinovana kontrakce —
koordinovany pohyb

==
m e
O =

13 Vyvoj a hierarchické uspofadani nervového systému

=

http://xavierinterestingscience.weebly.com/cnidaria.html



Logika vyvoje nervoveho systemu
* Krouozkovci

— Zebfi¢kovy NS

— Koordinace pravé a levé strany

— Ganglia

— ,Mozkové” ganglion — hlavovy konec -
prijem potravy

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

=
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Logika vyvoje nervoveho systemu

* Hmyz
— ,,Sofifstikovany® NS
— Koordinovany pohyb
— ,Vyvinuté” smysly
— Komunikace (vcely)
— Tvorba spolecCenstev

15 Vyvoj a hierarchické uspofadani nervového systému

Brain

Ventral
nerve cord

|

Segmental <—77
ganglia I

http://bilingualbiology10.blogspot.cz/2013/08/topic-11b-arthropods-izeltlabuak.html
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Logika vyvoje nervoveho systemu

e QObratlovci

» Chrupavcitad nebo kosténd ochrana CNS
» Mozek v pravém smyslu slova

» Velmi sofistikovany NS
* Koordinace pohybu
*  Smysly

* Tvorba spolecenstev
* Inteligence

Ryby (inteligence)
Obojzivelnici

Plazi (emoce)

SN N X

Ptaci a savci (vrchol vyvoje NS)
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.« ¢ bony fish
reptile B
§";—_ —
o o>~ ]

shark

cerebrum
cerebellum
tectum

—
=
= lamprey

Northcutt RG, Noback CR, Kallen B. Nervous system (vertebrate). Access Science [Internet]. 2020 [cited 2021 Sep 17];
Available from: https://www.accessscience.com/content/nervous-system-vertebrate/449300
Copyright © McGraw Hill
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Logika vyvoje nervoveho systemu

Chimpanzee
Mammalian Primate
Common Common
g \
Ancestor Ancestor
' Hominins
Macaque
Great Apes
Marmoset

3

Hominids ‘
Galago - \ “'
‘ . Cat ﬁ
New World  Old World g Homo SA?knt Sapiens

JAunoea-jo-juiod-ay-03-1ebnuy//zz/z T /€ 102/eInbuAieyd/wod sbojgaouains//:dny

Monkeys Monkeys : .'é Hoanapnn- . Cranial Capacity
‘ @ ; V% W Homo Erectus ”“'N"'"hlomla~~ \ . m(tm:)
= ‘ < % wd 1,500em
R P 4 - &, Homo Habilis .
Simians Prosimians : . %N
Squirrel } \
2 Carnivores
E W Ungulates
X 1,000 cm?
Primates
Mouse 4
@ G s Ghost Bat
Chiroptera
Rodents a
. 500cm?
enrec \ Flying Fox M
@ Hedgehog X ‘17 07 -
pm— U N [ MIMETOLITHS '
i Insectivores - —
Afrosoricida @ [ Pliocene ‘ Pleistocene

3 Million of years 2My 1My

M= Mimetolith M-m= Mimetolith modified Mm-m= Mimetomorph modified.

17 Vyvoj a hierarchické uspofadani nervového systému

http://www.rupestreweb.info/mimesis.html



Zakladni vzorce chovani nezbytne pro preziti

[ ) H Home » Courses » Brain and Cognitive Sciences » Brain Structure and Its Origins
,,Multlpurpose movements ” Brain Structure and Its Origins
- Za,kladnll pOhYbOVé SChémata COURSE HOME < i
» Lokomoce: pfiblizeni/vyhnuti se né¢emu £ g
(i bezdeécne) ol

STUDY QUESTIONS

» Orientace: podklad zamérné lokomoce
» Hleddni/zkoumdni (pfedchozi dvé plus MRS R
motivace)

Course Features
STUDY MATERIALS

MIT - Brain Structure and Its Origins

http://ocw.mit.edu/courses/brain-and-cognitive-
sciences/9-14-brain-structure-and-its-origins-spring-

201 MUNI
ME D
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Zakladni vzorce chovani nezbytne pro preziti

* ,Multipurpose movements,,

Home » Courses » Brain and Cognitive Sci
Brain Structure and Its Origins

— Zakladni pohybova schémata g BT, | R,

MIT Course Number

9.14
SYLLABUS

As TaughtIn
Spring 2014

» Lokomoce: pfriblizeni/vyhnuti se né¢emu
(i bezdécné)

THIS COURSE AT MIT
Level
Undergraduate
© READINGS AND
STUDY QUESTIONS

» Orientace: podklad zamérné lokomoce

CITE THIS COURSE

AUDIO LECTURES

» Hledani/zkoumadni (predchozi dvé plus

ASSIGNMENTS

motivace)
« UdrZovaci aktvita (,,background)
— respirace, regulace télesné teploty, MIT - Brain Structure and Its Origins

posturalni reflexy http://ocw.mit.edu/courses/brain-and-cognitive-

sciences/9-14-brain-structure-and-its-origins-spring-

201 MUNI
MED
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Zakladni vzorce chovani nezbytne pro preziti

* ,Multipurpose movements,,

Home » Courses » Brain and Cognitive Sci
Brain Structure and Its Origins

- Zé kI a d n II pO hybOVé SCh é m ata COURSE HOME £ \ " "‘"“;u‘r"' : " ::r:-:f";ecr;%rés)sumemer

MIT Course Number

9.14
SYLLABUS

» Lokomoce: priblizeni/vyhnuti se né¢emu
(i bezdécné)

As TaughtIn
Spring 2014
THIS COURSE AT MIT
Level
Undergraduate
© READINGS AND
STUDY QUESTIONS

» Orientace: podklad zamérné lokomoce

CITE THIS COURSE

AUDIO LECTURES

» Hledani/zkoumani (predchozi dvé plus

ASSIGNMENTS

motivace)
* Udrzovaci aktvita (,,background®)
— respirace, regulace télesné teploty, MIT - Brain Structure and Its Origins

posturalni reflexy http://ocw.mit.edu/courses/brain-and-cognitive-

sciences/9-14-brain-structure-and-its-origins-spring-

e Motivace 2014/#
MUNI
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Zakladni vzorce chovani nezbytne pro preziti

* ,Multipurpose movements,,

Home » Courses » Brain and
P
Its Origins

Instructor(s)
Prof. Gerald E. Schneider

— Zakladni pohybova schémata

MIT Course Number
9.14

As TaughtIn
Spring 2014

» Lokomoce: priblizeni/vyh
(i bezdécné)

Level
Undergraduate

0
. oM\
» Orienti \—0\( z0%}
» Hleddn . sev \
motivace —
 Udrzovaci ak “\'-‘Se")'\c\c o
. C
— respirace, ° S0 _ ,,0\'\6“’2m N \)0\0 MIT - Brain Structure and Its Origins
7 ’ . e
posturalnl _ Na\’\gac http://ocw.mit.edu/courses/brain-and-cognitive-

sciences/9-14-brain-structure-and-its-origins-spring-

e Motivace 2014/#
MUNI
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Evoluce mozku

* Nervova trubice
e Lokomoce

* Rostralni receptory

22 Vyvoj a hierarchické usporadani nervového systému

Lo =
o 5/@ Vi Swaf 1T
Novirnal M R
€

olf = olfactory
SS = somatosensory

F=forebrain

M=midbrain vestib = vestibular
H=hindbrain
Flg. 4-1 C=spinal cord (Examples of cranial

nerve inputs)

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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Evoluce mozku

* Expanze zadniho mozku

(Rhombencefalon - Medula
oblongata, pons Varoli,
cerebellum)

* Vstup

— Informace z hlavovych senzor(

* \ystup
— Motoricky systém

(Fixed action pattern -
reflexni/instinktivni chovani)

23 Vyvoj a hierarchické usporadani nervového systému

v

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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Evoluce mozku

* Expanze predniho mozku 1 ;

(Prosencephalon - diencephalon,
telencephalon)

\ .
;- , forebrain

(paralelné s expanzi zadniho m.)

* Vstup
— Cich (Approach/avoidance) a olfactory bulb
b connection in
* Vystup primitive corpus
— Motoricky systém striatum

(cestou corpus striatum)

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-
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Evoluce mozku

* Expanze predniho mozku 1

(Prosencephalon - diencephalon,

telencephalon) forebrain

(paralelné s expanzi zadniho m.) /

* Vstup é
— Cich (Approach/avoidance) a olfactory bulb
b connection in The striatal connections
* VyStUp primitive corpus were plastic: They could
— Motoricky systém striatum be strengthened or

weakened, depending on

(cestou corpus striatum) experience.

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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Evoluce mozku

* Expanze stredniho mozku
Endbrain

e
* \Vstup

— Distancni senzory

(zrak, sluch)

‘tweenbrain -

Midbrain

Orienting:

Y turning of head
* \ystup & eyes toward
. . , stimulus
— Motoricky systém Anipredator
(Approach — kontralateralné) behavior:
turning away
(Avoidance — ipsilateralné) from stimulus
* Vyhoda
— Rychlost 4
— Presnost N

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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Evoluce mozku
Expanze predniho mozku 2

(Prosencephalon - diencephalon,
telencephalon)

* Vstup

— Neolfaktorické systémy se
napojuji na predni mozek

— Hlavné zrak a sluch

 Vyhoda

— Plastické spoje predniho mozku

 Thalamus
— Gating
(Corpus striatum a kura)
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Optic lobes
of midbrain

( erebellum

Gerald Schneider. 9.14 Brain Structure and Its Origins, Spring 2014. IVI
(Massachusetts Institute of Technology: MIT

OpenCourseWare), http://ocw.mit.edu (Accessed). License:Creative Commons I\/|
BY-NC-SA
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http://fourier.eng.hmc.edu/e180/lectures/v1/node2.html Gerald Schneider. 9.74 Brain Structure and Its Origins, Spring
2014. (Massachusetts Institute of Technology: MIT

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

- Endbrain
ight optic tract \A

Right LGN

Optic - =
radiation Midbrain

Fixation point - -
Az -
G HHHOHHHHHHHH——X Orienting:
—" B — N H
Monocular Binocular Monocular tu rn l n g Of h ead
segment segment segment

& eyes toward

stimulus
Anti-predator

behavior:
turning away
from stimulus

Primary visual cortex

Left Right
hemisphere hemisphere
Copyright © 2008, 2004, 1998, 1993, 1988, 1983 by Mosby, Inc., an affiliate of Elsevier Inc.

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

* Expanze predniho mozku 3
* Expanze neokortexu

* Pralelné expanze
— Neostirata
— Neocerebella

* VWyhoda

— Prace se senzorickymi informaci
ve ,vysokém rozliseni“

— Anticipace \j
/

Gerald Schneider. 9.14 Brain Structure and Its Origins, Spring 2014. I\/I U
(Massachusetts Institute of Technology: MIT

OpenCourseWare), http://ocw.mit.edu (Accessed). License:Creative Commons I\/| E
BY-NC-SA
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Thalmus a neokortex
Gating

* Thalamicka jadra
— Nespecificka
— Specificka

* Oboustranné spoje
mezi thalamem a
kdrou
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Lateral dorsal

Anterior
nucleus

nucleus Mediodorsal

nucleus

Centremedian
nucleus

Pulvinar

Lateral posterior

VEM nucleus

Medial geniculate

Lateral geniculate
nucleus

nucleus

http://what-when-how.com/neuroscience/the-thalamus-and-cerebral-cortex-integrative-systems-part-2/
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Cerebellum
Koordinace

Regulation of
muscle tone,
coordination of
skilled voluntary
movement

Planning and
initiation of
voluntary activity

Maintenance of
balance, control
of eye movements

- Vestibulocerebellum

-Spinocerebellum
-Cerebrocerebelum

http://www.slideshare.net/HarshshaH103/cerebellum-its-function-and-releveance-in-psychiatry
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Hierarchické usporadani CNS

Cerebral Hemispheres
Highest Level of
Coordination

Il.
3

Tou t;fh, etc. '

—

Touch, etc.

Spinal cord:
Lowest Level of
Coordination

32 Vyvoj a hierarchické usporadani nervoveéhitpsyst@miadiana.edu/~p1013447/dictionary/cns.htm
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Hierarchické usporadani CNS

Brainstem

Abstract Thought
Concrete Thought
Affiliation
Attachment
Sexlal Behavior
Emotional Eeactivity
M otor Regulation
"Arousal”
Appetitelsatiety
Sleep
Elood Pressure
Heart Rate
Body Temperature

https://rajugurusamy.files.wordpress.com/2007/11/memories1.gif?w=497
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Hierarchickeé usporadani NS

Somatic

Autonomic

| Sym-
' pathetic
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