Nervova soustava

3D SCIENCE.com & 4




UzpUsobena na rychlé predavani informaci
Rostouci vyznam ve fylogenezi — jeden z
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Reflexni oblouk — primarni funkcni jednotka.
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Clené&ni nervového systému

Oddéleni centra x periferie a somatickych x autonomnich (visceralnich) fci
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CNS se v ontogenezi tvori
jako duta trubice z ektodermu
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Diencefalon - Mezimozek

Stény 3. mozkoveé komory

Hypotalamus reguluje homeostazu
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Soucasti limbického sst. (patrfi k bazalnim gangliim) je Nucleus accumbens. Objeveno
v 50" . Mys vynechala kromé spanku vSechny aktivity aby je mohla packou stimulovat.
Soucast samoodmenovaciho systému mozku.

Procesy odmény a posilovani spojené s dopaminovou a serotinovou sekreci.
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Horizontalni cleneni

Motoricka a sensoricka klra - somatotopie

(a) Motor homunculus (b) Sensory homunculus
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Zobrazovaci metody: fMRI, TMS, PET, CT




Photo: Courtesy Washingten State University Schoz! of Medicine, St, Louis

(b)

Figure 5-18 e Functional areas of the human cerebral cortex. (a) Various regions of

the cerebral cortex are primarily responsible for various aspects of neural processing, as
indicated in this schematic lateral view of the brain. (b) Different areas of the brain “light
up” on positron emission tomography (PET) scans as a person performs different tasks.
PET scans detect the magnitude of blood flow in various regions of the brain. Because
more blood flows into a particular region of the brain when it is more active, neuroscientists
can use PET scans to “take pictures” of the brain at work on various tasks.




Soustavy hybnosti:

Autonomie ganglii mimo mozek

Tektoretikularni soustava (puvodni
obratlovci)

Talamostriatova soustava (plazi,
ptaci)
Z neopalia: extrapyramidova BwChmaten,Meldle.
(savci), pyramidova (primati) (Mescmospbac)  (Rbembenmphalod)

Hypotholamus

= / J S
’ “erchrum
Telencephakon - |
Forebrain / P \
R - = = - Thalamus
By - > 2« Y/ |
~ -
’ —
AN . (=T
Wl
' W » )
\ 5 B

NEUROBIOLOGY
) Gary G. Matthews
Blaskwed
Schon:




Savci:

Descending latera corticospinal pathway

Primary
mOLor cortex

Extrapyramidova d.
Postoj, reflexy

Cerebral cortex

Pyramidova d.

primati =
Jemna, naucena m.

myelinizuje az 2. az 3. -
rok zivota

Figure 1¢
the prim;
nate in tt
cord con
the cortic
ang at van
part of the
peduncle,
the lateral

extrapyramidal system

: inner capsule =
brain
thalamus
— putamen
> lobus pallidus
— subthalamic nuclei
suhbstantia nigra Medulia
’ Pyram
B red nucleus - e
cerebral peduncles ,{Z substantia nigra ,
Pytamida
J ——— dental nucleus decussation
N L o—ht;formatlo reticularis e
bell d = ,:f ' 7 —tractus rubro olivaris juncture
r n n 3« 2 s ,
cerebellum and pons \ 0¥ s inferior olivary body ]

Latoral column

tractus reticulo spinalis
Cervical
spinal cord

Latarn!l mtermediate
20re snd latersl
MOY nucle:

spinal cord




Hierarchie rizeni motoriky
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Cilena (volné rizena) motorika — korové motorické centrum

(a) Motor homunculus (b) Sensory homunculus
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Mozkova klra

Baza

Bazalni ganglia (striatum) u ptakd dominantni pri
fizeni pohybu. U Clovéka koordinuji neiimysinou

(reflexni) pohybovou aktivitu s Umysinymi pohyby.
Substantia Nigra — pri poskozeni parkinsonismus
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Spinal cord

Hypothalamus

Sympathetic
preganglionic
fiber

Adrenal
medulla

Vegetativni
Fizeni:
2 . l:l kOI N S Sympathetic

postganglionic

Ridi vnitfni funkce podobné jako

endokrinni systém

Priklad spoluprace: dren nadledvin je modifikované
sympatické ganglium. Ach (Cervené) aktivuje tzv. G B s h babtors
Chromafinni bb, které uvoliuji Ad a Nad (modfre). Torget orgsrs

e = Acetylcholine e = Norepinephrine @ = Epinephrine
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Vegetativni
rizeni:

Cholinergni a
Adrenergni
transmise

Parasympathetic division
(Craniosacral centers)
Transmitter substances:

Preganglionic: Acetylcholine
Postganglionic: Acetylcholine

- 5
f v
A %
EyE’ 5\/ ///
17y Glands
>

i :§ Gastrointestinal
A tract

— A. Schematic view of autonomic nervous system (ANS)
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PNS

( s Chromaffin cell
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Figure 7.20 Sympathetic innervation of the
adrenal medulla The adrenal medulla receives
innervation from a preganglionic sympathetic neuron, and is
thus equivalent to a sympathetic ganglion.




Rozdilné naroky a na vegetativni a motorickou inervaci
Inervace hladkého svalu
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Funkcni antagonismus: Flight or fight x Rest and digest
Dvojité, tj. presnéjsi rizeni

| Organ | Vlivsympatiku | Vlivparasympatiku |
1. Organy s dvoji inervaci:

Srdce

m.sphincterpupilae | | Stah —zUZenizomice_

| m.dilatator pupillae____| Stah —rozSitenizornice| |

2. Organy inervované hlavné sympatikem:
Hladke svaly:

Arterioly kiiZe a ledvin Vazokonstrikce

| Dfefinadledvin | = Sekrece | 000 |
| Potnizlazy | = Sekrece | |

3. Organy inervovane hlavné parasympatikem:
Hladkeé svaly:

Cévy vngjsich pohl. org. _ Vazodilatace — erekce
0000000

_ m. ciliaris Stah — akomodace
Zlazy:
Slinné Sekrece

Zaludecni 0000000000 Sekrece

Pankreas Sekrece




Funkcni antagonismus: Flight or fight x Rest and digest

. nr - A. Blood supply in organs at rest and
Krev je posilana jinam. i plsicalwark

s[d
Physical rest
Strenuous work

(submaximal)

Blood supply (Lfmin)

CNS Kidney  Gltract  Muscles




Funkcni antagonismus:

Napr.:
Ach zpomaluje srdce
NA zrychluje srdce

— A. Schematic view of autonomic nervous system (ANS)
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— A. Schematic view of autonomic nervous system (ANS)

Sympathetic division
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Binding of NE

E= to a2 receptor

) Inactivates Ca®*
o2 adrenergic receptor channel

/j\l\ Inactivates \/

cAMP Dephosphorylates
levels
decrease

Funkcni antagonismus i
v ramci sympatiku

Stejna latka -noradrenalin, Activates
ale rlizné receptory (alfa, beta)

@G protein

(b) Binding of NE to a2 adrenergic receptors

Binding of NE
to B receptor

Activates Ca2*
channel

/\ @;s &
cAMP Phosphorylates
Activates NN levels
G protein increase

Cholinoceptors Adrenoceptors:

Nicotinic receptors: o Usually excitatory

- All postganglionic, (except in Gl tract, where
autonomic ganglia cells they are indirect relaxants)
and dendrites B Usually inhibitory

- A""'”"" medulla (except in heart, where

Muscarinic receptors: they are excitatory)
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Adrenalin (Ad) tak svym pusobenim na B receptory vyvola
snizeni celkoveho perifernino odporu a ovlivnenim Ai B
soucasne redistribuci pratoku — v kosternich svalech stoupa,
v kozni a splanchnické oblasti klesa. Soucasné ale Ad
zvysuje vykon srdce, takze po vyplaveni Ad se nakonec
krevni tlak témer nemeni.

NoAd zvysuje celkovy periferni odpor, tepovou frekvenci
srdce a tim i krevniho tlak.
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Chovani: pohybova aktivita — ddlezity prvek udrzeni homeostazy
Vrozeneé => ucCeni => ziskané prvky
Mysleni jako ,internalizace” chovani pomoci reci

Usuzovani

U&eni

Slozky chovani

Podminéneé

reflexy

,, |nstir‘lkty

Nepodminené

"~ Taxe

Geologicky cas
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Obratlovgi— 89 ——— % l



Reflexes Drives Ins_tlnt_:ts Cognitions
Motivations

Cingulate cortex

Amygdala

Hypothalamus

I

o PAG ]

T [ Hunger-thirst (Working) memory
5\ _ Sex-attack Attention

S Spinal cord Learning

(@)

Central pattern

Frontal cortex

Potential for neuromodulation "

Action specificity

-

TRENDS in Cognitive Sciences

Figure 3. Organization of behavior with respect to potential for neuromodulation
and action specificity. Reflexes are fixed, highly specific, motor patterns, the neural
substrate of which undergoes few neuromodulations. At the other end of the scale,
‘cognitions’ are unspecific with respect to sensory stimuli but heavily susceptible to
neuromodulation. The colored ellipses represent zones of neural recruitment
during emotional expression and experience. It is argued that the neural substrate
of emotion is intimately linked to that of neuromodulation. The diagram includes
the mapping of brain structures to Reflexes, Drives, Instincts and Motivations, and
Cognitions. Abbreviations: PAG: Periaqueductal gray; R.F.: reticular formation;
NTS: nucleus of the solitary tract. See [b4] for details.



Vrozené: Taxe, nepodminéné reflexy, motorickeé programy,
instinkty, emoce

Dphthalmic dvision of V —] Facal motor nucieds




Instinktivni chovani: v zakladech vrozené, modifikované zkusenosti.

vyladéni, motivace
apetencni chovani
kliCovy podnét
konecné chovani
klidova faze

Vakuovy dgj
Nadnormalni klicovy podnét




Instinktivni chovani: v zakladech vrozené, modifikované zkusenosti.

vyladéni, motivace
apetencni chovani
kliCovy podnét
konecné chovani
klidova faze

Vakuovy déj
Nadnormalni klicovy podnét




Instinktivni chovani: v zakladech vrozené, modifikované zkusenosti.

Vakuovy d€j
Nadnormalni klicovy podnét




Ziskané: neasociativni, asociativni uceni (podminéné reflexy,
napodobovani, hra, vtisténi, vhled)




Pamet".
Cas: kratkodoba, strednédoba, dlouhodoba
Typ informace: nedeklarativni (pohybové vzorce - plavani,

percepcni schémata - cteni)
deklarativni (d€jova, rozpoznavaci, vyznamova




Mechanismus?

Plasticita NS

Kratkodoba — zmény funkcni
Dlouhodoba — zmény morfologické




Synapticka plasticita — rychla zména funkce

554 CHAPTER 18

Pre— | Post- (a) Normal synaptic transmission (b) Induction of LTP
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Synapticka
Plasticita-dlouhodoba

syntéza

Modifikace stavby — signal 77 proteini
Jak presynapticka... il )

trar synapse
se modifikuje




Synapticka plasticita - dlouhodoba

...Tak postsynapticka: dendritické trny mistem prestavby
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Chemie nervového systemu
Ucmky na psychiku

Uginky neurotransmitert: prostfednictvim synaptického pienosu
' dostupnost (aktivita ;

neurotransmlterg neurotran smiteru) lek

serotonin o | deprese : antidepresivum

acetylcholin E’ Alzhelmerova nemocé inhibitory acetylcholinesterazy,
- B . ktera odbourava acetylcholin

gaminomé’*elné Uzkost ; - anxiolytika (usnadnuji Uéinek

kyselina ('gfaE’A] Y (tzv generalizované) ky seliny g-aminomaselng)

dopamin pozitivni pfiznaky antlpqychotlkd (bloku)i

schizofrenle - Ucinek dopaminu)
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