4

Hierarchickeé usporadani a evolucni
pohled na nervovy systém
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Vyznam a regulacni povaha nervového systému
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Vyvoj nervového systému

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



Vyvoj nervového systému

Vstup ——> Integrace — > Vystup

A. Myoepithelium:

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

Y aYaler o o) B. Protomyocytes separate
LA / 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



Vyvoj nervového systému
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A. Myoepithelium:

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

B. Protomyocytes separate
from sensory epithelium,

all connected by electrical
synapses
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C. Protoneurons appear,
sensory and connected to
separate contractile cells
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Vyvoj nervového systému

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
and contractile cells.

Chemical synapses appear.

B. Protomyocytes separate
from sensory epithelium,

all connected by electrical
synapses
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~ o3~ C. Protoneurons appear,
sensory and connected to

separate contractile cells
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Vyvoj nervového systému

| _L]:[ b § primary sensory neurons Vstup

. seconda Fy sensory neurons
/" Integrace

motor neurons
(the "final common path”)

Vystup
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Vyznam a regulacni povaha nervového systému

ANTICIPACE

Potencialni vstup Potencialni vystup
\ Integrace
/ CNS
Receptor Vstup Vystup Efektor

REGULACE




Evoluce nervového systému

* Polypy
— Retikularni NS

— Nespecificka reakce na podrazdéni

Sphincher muscle

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



Evoluce nervového systému

 Medlzy
— Naznak organizace kolem propulzni ¢asti
— Koordinovana kontrakce — koordinovany pohyb

Ouiter nerve ring

Tentacle

Inner nerve ring

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



Evoluce nervového systému

Meduzy

Tentacle

Inner nerve ring

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



Evoluce nervového systému

Krouozkovci

— Zebfitkovy NS

— Koordinace pravé a levé strany

— Ganglia

— ,,Mozkové“ ganglion — hlavovy konec — prijem potravy

ain

Commissure

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



Evoluce nervového systému

Hmyz

,Sofifstikovany” NS
Koordinovany pohyb
NVyvinuté” smysly
Komunikace (vCely)

Brain

Ventral
nerve cord

Segmental ""M!
ganglia 2

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



Zakladni vzorce chovani nezbytné pro

preziti

e ,Multipurpose movements,,
— Zakladni pohybova schémata
» Lokomoce: priblizeni/vyhnuti se né¢emu (i bezdécné)
» Orientace: podklad zdmérné lokomoce

» Hleddni/zkoumadni (pfedchozi dvé plus motivace)
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Zakladni vzorce chovani nezbytné pro
preziti

e ,Multipurpose movements,,
— Zakladni pohybova schémata
» Lokomoce: priblizeni/vyhnuti se né¢emu (i bezdécné)
» Orientace: podklad zamérné lokomoce
» Hleddni/zkoumadni (pfedchozi dvé plus motivace)

* Udrzovaci aktvita (,,background®)
— respirace, regulace télesné teploty, posturalni reflexy

e Motivace



Lokomoce smerem vpred —
zdokonaleni hlavovych receptort

e Senzoricky aparat

— Smyslové organy a hlavové nervy
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Lokomoce smerem vpred —
zdokonaleni hlavovych receptort

e Senzoricky aparat

— Smyslové organy a hlavové nervy

* Souvisejici motoricky aparat
— ,orientace” smyslovych organ
— Navigace (zmény polohy téla/lokomoce)

* LepsSi udrzovani homeostazy



Evoluce mozku

, . P! -
Nervova trubice F (=D viswd

—_—
Lokomoce

Rostralni receptory

olf = olfactory
SS = somatosensory
vestib = vestibular

F=forebrain

M=midbrain

H=hindbrain

C=spinal cord EE.\;aun.plc,\ of cranial
nerve imputs)

Fig. 4-1
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Evoluce mozku

* Expanze zadniho mozku

(Rhombencefalon - Medula
oblongata, pons Varoli,
cerebellum)

* Vstup pat &
— Informace z hlavovych
senzorU

* Vystup
— Motoricky systém
(Fixed action pattern - _/

reflexni/instinktivni
chovani)

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



Evoluce mozku

* Expanze predniho mozku 1

(Prosencephalon - diencephalon,
telencephalon)

(paralelné s expanzi zadniho m.)

* Vstup
— Cich (Approach/avoidance)

a olfactory bulb

* \ystup b connection in

— Motoricky systém primitive corpus

. striatum
(cestou corpus striatum)
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Evoluce mozku

* Expanze predniho mozku 1

(Prosencephalon - diencephalon,
telencephalon)

(paralelné s expanzi zadniho m.)

* Vstup
— Cich (Approach/avoidance)

* \ystup
— Motoricky systém
(cestou corpus striatum)

b o+ forebrain

a olfactory bulb

The striatal connections
were plastic: They could
be strengthened or
weakened, depending on
experience.

b connection in
primitive corpus
striatum

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

Expanze stredniho mozku

Vstup

— Distancni senzory
(zrak, sluch)

Vystup
— Motoricky systém
(Approach — kontralateralné)
(Avoidance — ipsilateralné)

Vyhoda
— Rychlost
— Presnost

Endbrain
-
‘tweenbrain - K ;

e

Midbrain

Orienting:
turning of head
& eyes toward

_ stimulus
Anti-predator

behavior:
turning away
from stimulus

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



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 k(ira)

Optic lobes
of midbrain

kA

-~ Cerebellum

@
{
0
(¢
\
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Evoluce mozku

Expanze predniho mozku 3

Expanze neokortexu

Pralelné expanze
— Neostirata
— Neocerebella

Vyhoda

— Prace se senzorickymi
informaci ve ,vysokém
rozliseni”

— Anticipace

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



Vyznam a regulacni povaha nervového systému

ANTICIPACE

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

Receptor Vstup Vystup Efektor

REGULACE




Thalmus and neocortex
Gating

Lateral dorsal

nucleus ,
Mediodorsal
nucleus

Anterior
nucleus

Centremedian
nucleus

* Thalamicka jadra

— Nespecificka

Pulvinar

- SpECiﬁCké Lateral posterior

VPM nucleus

Medial geniculate
nucleus

Lateral geniculate
nucleus

* Oboustranné spoje
mezi thalamem a
kdrou

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



Cerebellum

Koordinace

Regulation of
muscle tone,
coordination of
skilled voluntary
movement

Planning and
initiation of
voluntary activity

e

Maintenance of
balance, control
of eye movements

- Vestibulocerebellum

- Spinocerebellum
- Cerebrocerebelum

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



Hierarchické usporadani CNS

Cerebral Hemispheres
Highest Level of
Coordination

iy

Tnuc:‘h, etc. ¢

Spinal cord:
Lowest Level of
Touch, etc. Coordination

http://www.indiana.edu/~p1013447/dictionary/cns.htm



