Nervova soustava
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Uzpusobena na rychlé predavani informaci

Rostouci vyznam ve fylogenezi — jeden z

hlavnich trendd ve vyvoji Zivocich(.

Vybavena schopnosti zpracovavat, ucit se

Zakladem pro chovani, az po fec¢, pamét,
védomi...

Neuron — burika schopna komunikovat
elektricky, ale i chemicky (jako véechny
buriky)

Prvotni t€el vzrusivych membran.
Vyuziti elektrickych impulz( pro koordinaci pohybu a signalt.
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Dva druhy kédovani informace
Dalkové $iteni — digitalné
Zpracovani - analogové

1 Sensory signals
Stimulus  Input Integration  Conduction Output

(iansmitter
release)

Pl Acken

|

Streten

Muscie spindle Sensory neuron

E_ Sorental @w E‘nlﬂamnm
\

® |
4. {
|
|
|
|
|
2 Motor signals 3 Muscle signals
Ingut Integration Conduction Outpu Ingut  Integration Conduction Output
Wanamitor (behavior
release)

Graded

mmc potent W\MI ol e bl
pﬂrenw ng wlsml’ aceig
potental potental

” YN

27.11.2017

Smysl:

Zpracovani - analogové

Casova sumace
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Excitatni vstupy
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Inicidini segment

IEPSP=AP Vystup

Smysl:

Zpracovani - analogové

Casova sumace
Prostorova sumace

a) ' h
Excitaéni vstup
Vstup

Vystup

VNN

Vslup
Iniciaini segment
Vysup EPSP+AP Visiup
Excitatni vstupy
b} 1 2 3
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Inicidini segment
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Inhibiéni vstup

Nékteré synapse inhibi¢ni
Nékteré excitacni

Facilitace
Inhibice

Vystupy

Inicidini segment

3xEPSP=AP

3xEPSP+IPSP=0xAP

Excitacni vstup
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Vyuziva elektrickych potencialt pro zpracovani informace.
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Reflexni oblouk — primarni funkéni jednotka.
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Reuron

{in skin)

cell oot
Tt
Hromadéni spoji a
vstupl. Shluky (uzliny),
mozek.

Pres mozek jdou
informace o okoli, o stavu
téla jako celku, nau¢ené
programy, anticipaéni
programy, volné fizené
chovani...

Nervova sit’

Vyvojové trendy:
Agregace
Centralizace
Cefalizace

Klesajici, ale vyznamna
autonomie periferie.
Smysly, pacemakery,
nervové ,dalnice”
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Hmyz

Mozek integruje informace ze smyslU.

Malo mista v téle, ale pfitom nutnost rychlych reakci a tedy i rychlého vedeni,
pfitom bez myelinu. Musi byt vétsi priméry neuron(i => omezeni po¢tu spoji a
tedy i zpétnovazebné kontroly. Vysledek nékdy ,strojové chovani“. Ale mnozi
se uci, komunikuji, sloZité chovaiji.
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HlavonoZci — inteligence srovnatelna se savci

TS — [T e—————— - - -
T T A NS je organizovany
ot o e Il g pose  SEGMENtAINE.
oobme Ty et e by

S it Mistni spoje oddéleny od
s dalkovych drah.

2o ynapic aess mermingl Obratlovci

ous system of vertebrates cons
spinal cond (Figure 10.6). 1 d

) Doesal v of thecentral evvons sysiem

Figure 106 The organization of a ventebrd
system (a) A scheratic vertebrate centiof
shiwn in dorsa view, consists of » single <o}
cels snd awons. ) A cross.section of the sof
histological dnvsion of + ertebeate central |
gray matier and white matter

) Crons soction of the spinal cord
D vty

v




Clenéni nervového systému obratlovct
Oddéleni centra x periferie a somatickych x autonomnich (visceralnich) fci

The central
nervous system
consists of the
brain and spinal
cord.

B Spinal cord

= =

Somatic | | Autonomic Autonomic Somatic

sensory sensory moton motor

(afferent) neurons jocthons (i The peripheral
I Sympathetic i Parasympthetic | | neurons r nervous SY;‘E;“

is composed o
Somatic | | Autonomic peripheral
sensory sensory 5 nerves and
receptors | | receptors. Autonomic ganglia.
effectors :
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CNS se v ontogenezi
obratlovct tvofi jako duta
trubice z ektodermu

Hature Reviews | Neuroscience
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Spinal cord

Brsinstem
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Vyvoj probiha zejména v
rostralni a dorzalni
oblasti
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Dominance telencefala
Vyvoj kortexu Dt

]
Fonctein Midbcin  Misdbvain  Spine cord.

.hi*_

Ontogeneze mozku

() Develapment of the human brain Mibrain Telencephalon  Cergbral
Hindbrain hemisphere
Newral tube Spinal
cond

Diencephalon
25 days 35 days. 40 days 0days 100 days

1) Divisions of the nervous system (c) Adultbrain

nervous system (CNS)

2.14 Divisions of the Human Nervous System in the
Embryo and the Adult () A few weeks after conception, the
head end of the neural tube shows three main divisions. About 50 di

after conception, five main divisions of the brain are visible. (b) The orgar
zation of these divisions schematically; (c) their positions in the adult brain.




Dominance telencefala, ale
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primatu
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Mozkové komory —
Svédectvi trubicovitého

pocatku

Mozkomi$ni mok: ochrana, vyziva,
imunita, hematoencefalicka bariéra

venisicie

LATERAL VIEW

Cerebelium

ANTERIOR VIEW

NEUROBIOLOGY
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erebellun

Tvorba a cirkulace
mozkomi$niho moku
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Lateral view
of brainstem

Cut edge of
ascending
tracts to
cerebrum

Midbrain
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Mozkovy kmen a prodlouzena micha
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I
Metencefalon: Mesencephalic
aqueduct
Pons Varoli —~most R Hveaend.
Rizeni dechu, srdce
Cerebellum - Mesencephalon

mozecek - pohyb

Fourth ventricle
Pons

Medulla oblongata \=
Gray matter

La) Midsagittal section

Mezencefalon -

Stedni mozek:
Péivodné hlavni
sensorické,asociacni
a motorické centrum

Savci: Tegmentum, Tectum
(stfecha), zde Ctverohrboli

Tegmentum: pfiprava
motorickych program@
Substantia nigra

Tectum:

Superior colliculus -

dfive zrakovy nerv, pak
zrakové prostorové reflexy

Inferior colliculus —
sluchové reflexy

n.Okohybny - ITI
n.Kladkovy - IV

Mesencephalic
aqueduct

Mesencephalon

Fourth ventricle —
Pons
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Diencefalon - Mezimozek

Stény 3. mozkové komory

Hypotalamus reguluje homeostazu

Talamus — prepojovaci stanice do a z koncového mozku, Hlavni integraéni centrum
motoriky plaz( a ptak(
Epitalamus

il view

Optic tract
Midbrain
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Diencefalon - Mezimozek

Stény 3. mozkové komory

Hypotalamus reguluje homeostazu

Talamus — pfepojovaci stanice do a z koncového mozku, Hlavni integraéni centrum
motoriky plazl a ptaka

Epitalamus

Third ventricle
Soptum pellucidum

Interthalamic adhesion
(intermediate mass

of thalamus)

Frontal lobe of

cerobral hemisphere | \\

Interventricular 2
ramen

(Foramen of Monro)

Anterior
commissure

Optic chiasma

Pituitary gland

Temporal lobe of

cercbral hemisphere  pammilary body.

Organizace Sedé hmoty do jader v talamu
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Hypotalamus — ventralni
strana talamu

Hypothalamic
neurons in the

nuclei

Hypothalamic
neurons in the
supraoptic nuclel

Infundibulum
(connecting staik) Superior

hypophyseal artery
Hypothalamic

Tpeptysend st Hypophyseal portal system

::::g- area lan. *Primary capillary plexus
hfmmu::')mc + Hypophyseal portal veins.
Posterior +Secondary capillary plexus
i

Anterior lobe
Venule

Seeretory cells of adenohypophysis
Oxylcicln ;( TSH, FSH, LH,

Inferior e TP LM,
ADH Fypophyses! artery o ACTH.GH.PAL

Ven
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Koncovy mozek - telencefalon

Cmmry lalok Archipaliium Archipallium

~

e c@ =

uzmmgungna
A PR\MITNN\ B. OBOJZIVELNIK C. PRIM\TIVN

Neopallium
Archipatium Neopalium
Neopallum |
Paleopalium Paleopallium Palgopalium
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Telenephalon —_
Ba: - podkorové staré Casti
p—— : ‘
o s S PP
{@) Basal ga, | (b) Limbie system
[ — Cingulate gyrus
Caudate nuc Thalamus

Telencephalon —

Putamen

Globus pallic
flateral part) Tekecephalon -

Olfactary
bulb

nuchi
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Globus pallic

(medial part)

= Mammillary
Lentiform Hippocampus body
nucleus g, oocphakon

215 Two Ir | nucleus, putamen,

globus pallidu Fondbin Srin vement. (0) The

limbic system- ls, olfactory bulb,

amygdala, an ﬁ“ﬁoﬁ%‘ﬁfv memory.

bt

Limbicky systém — substrat emoci, motivace a zakladu uceni

__— thalamus

hippocampus

reticular formation

" hypothalamus spinal cord
mammillary

body

Ia_lmblcky system Figure AB-16: Limbic System
Bazalni ganglia

Cingulate

Diagram colors are consistent with Figuré AB417.
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Soucasti limbického sst. (patfi k bazalnim gangliim) je Nucleus accumbens. Objeveno
v 50’ . Mys vynechala kromé spanku vsechny aktivity aby je mohla packou stimulovat.
Soucast samoodménovaciho systému mozku.

Procesy odmény a posilovani spojené s dopaminovou a serotinovou sekreci.

27.11. 2017

NACC je clovéka je aktivovano pfi naplnéni nebo i predstavé financni, potravni, sexuaini
atd. odmény.

Place cells — ,buriky mista" v hipokampu
Nobelova cena 2014

Rats positon as seen from above
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Neokortex

VertikaIni ¢lenéni:
do sloupci

Horizontalni:

A. Corticallayers I-VI (multiple view of a single-cortex column)
T

Columns & s
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£ Consest

Third finger
Sccond finger

Section of somatoscrsory cortex

Neokortex

mapa

Horizontalni ¢lenéni oentrum fedi
cytoarchitektonicka
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Planovani
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chovani

<
Kranialné

Motoricka
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Neokortex

Supplementary motor area (voluntary movement)
{on inner surface—not visible;

programming of compiex mavements) .

Premotor cortex (coordination __ 5
of complex movements) ~

aclivity; decision making;
personality traits)

Broca's area
(speech formali

ion)

Primary auditory cortex ———
surrounded by higher-order
auditory cortex (hearing)

Limbic association cortex - - -
(mastly on inner and botiom
surlace of temporal lobe:
motivation and emotion; memory)

Horizontalni ¢lenéni B/m N
cytoarchitektonicka

Spinal cord
mapa (@

Somatosensory coriex
(somesthetic sensation
/ and proprioception)

_ Posterior parietal cortex
~ (integration of somato-
sensory and visual in
important for complex
movements)
~ Wernicke's area
(speech undersianding)
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assoclation cortex

(integration of ail

‘sensory input; important

inlanguage)

= Primary visual cortex
surrounded by highe

order visual cortex (sight)

Cerebellum

Horizontalni lenéni

Motorickd a sensoricka kdra - somatotopie

@) Motor homunculus

. Some areas of the body |
\) {face, hands) have
N ] disproportionately
,/;_ - \’,\ (_targe representations.
20

2!

o/

P
The primary motor
<ortex is.a band of gray
matter located just
anterior to the central
sulcus (see inset).

["Sensory receptors on the body
surlace project to the
tosensory cortex 5
region of the cerebral cortex
located just postenior to the
central suleus (see inset)

b) Sensory homunculus
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T — Resting I —

mamm

Q00

Walking Seeing Hearing Thinking Remembering

ta, LC

PET: prokrveni rliznych oblasti podle jejich aktivity

umoZiiuje stanovovat korelaty rliznych mentalnich stavi a
&innosti .
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Soustavy hybnosti:

= Autonomie ganglii mimo mozek r———
= Tektoretikularni soustava (pGvodni
obratlovci)

= Talamostriatova soustava (plazi, ptaci) e

= Zneopalia: extrapyramidova (savci),
pyramidova (primati)

NEUROBIOLOGY
Gary G. Mahews

Savci:

Extrapyramidova d.
Postoj, reflexy

Pyramidova d.

primati

Jemna, naué¢ena m.
myelinizuje aZ 2. aZ 3.

rok Zivota .
extrapyramidal system

inner capsule
thalamus
gloi pupaiiags

sublhalaric nuclel
‘substantia nigra
red nucleus

‘substantia nigra
S (5755— dental nucleus
% Ao T
7 e matio icularis
. <L wactuys rbro oivans
s #

Inferior olrvary body

\w-eﬂf‘“ weats
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Hierarchie fizeni motoriky

= Tonus
= Opérnd motorika
= Cilend motorika
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Tonus
Opérna motorika
Polysynapticky reflex

5 Excitory imemeuson
# Exiensor motor osuron

Flexor

& lokibitory intermcacn

Escitatony syspe
Intibitory sywapse

|

|

[ ~n,
=

NEUROBIOLOGY gEUgOSJ%OGY
ry atthews
b seunopas 0

Cilena (volné Fizend) motorika — korové motorické centrum

{a) Motor homunculus

() Sensory homunculus

Some areas of the body

\J’ face, hands) have

= 1
[ Sensory receptors on the body
surlace project to the
somatosenory cortex, s
region of the cercbral cortex

/ >
| The primary motor )

<ortex is.a band of gray

matter located just P
anterior to the central

sulcus (see inset). |-

Iocated just posterior to the
central sulcus (see inset).
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Cilena motorika — od ideje pohyblu k proveden; sezdn T peze

Gitasntné svaly,
ipovid,
il tahw)

ganglia s dek
— A.Od ideje pohybu k di ¥~ "ﬁr:"kd bazdini
o i ganglia
asociacni / -
1rozhodnuti 7./mm }
- N \
Kortikalni 2 N %
2 subkorti- \%
kalni motivaéni -3
oblasti 7 >
(Tbchd | ") somato- .
Umies” ) senzorika mozecek  mowricky &
S - g | 8
1a pohnutka k pohybu = ' Eatames.
/1 < 3 piikaz k pohybu zpétnovazebné
{: s ____ signaly ze senzor
(st Il f
Q= N { ’ chyt” ¢ 2
Wbyt N | IR Xl :
slyeni N0 '
1b strategie A i i
2 programovani reflexni systém,
S motoneurony S
//To]emﬂj ™ 4 provedeni pohybu Y
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fhato: J Jeannerod)

Mozkova kira

[ e

Chierarchie struktur
fidicich motoriku

Bazalni ganglia (striatum) u ptak& dominantni pFi
Fizeni pohybu. U ¢lovéka koordinuji netimysinou
(reflexni) pohybovou aktivitu s imysinymi pohyby.
Substantia Nigra — pfi poskozeni parkinsonismus

Vegetativni
fizeni:

2. ukol NS vedle fizeni motoriky

Ridi vnitfni funkce podobné jako
endokrinni systém

Pfiklad spoluprace: dfen nadledvin je modifikované
sympatické ganglium. Ach (Cervené) aktivuje tzv.
Chromafinni bb, které uvolfiuji Ad a Nad (modfe).

o Acohoios o «Nowpinephins e « Epnaphrn

20



Hypotalamus:
semiautonomni
centrum, soucast
limbického sst
Spolupracujici osy

27.11. 2017

Intrinsic hormone
(e.g..for cortisol)
Intrinsic sensors

Vegetativni
fizeni:
Cholinergni a

Adrenergni
transmise

A. Schematic view of autonomic nervous system (ANS)

Sympathetic division
zﬂ:ﬁm;’m’h" (m”\;;"m (Thorackc and lumbar centers)
lionic: Acetykholine centers Preganglionic: Acetykchofine
'S;‘?;'.‘E.,m JZ",W.,.. :’S‘mnwm Notepinephiine

et glands,
Some muscutarbloodvessels)

/Blood vessels

Thoacic S -
" B
. —
ol ooth
o

;9_\( S;z

= ‘/“Vn
S IR ot et
Fat and sugar metabolism

o o fe

o i

(' sl Sacral “(‘
3 A Genitals |
A oW Genitals !

\ Lumbar

| Urinary blodder Adrenal medufa

Dreri nadledvin je
modifikovana ¢ast
sympatického
nervového systému

Cenitals

PNS

Preganglionic
sympathetic
neuron
Nicotinic
cholinergic
receptor

Epinephrine I

Circulatory

system
- Adrenergic
% receptor

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.
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Rozdilné naroky a na vegetativni a motorickou inervaci
Inervace hladkého svalu
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Vehlipeniny Myozin Céva

Aktin

Sarkoplazmatické
retikulum

2N " .
=) ito- Jadro
&) chon drieO_

v B
e Molekuly

Nervove s mediatord
vlakno

Funkéni antagonismus: Flight or fight x Rest and digest
Dvojité, tj. presnéjsi fizeni

m. sphincter pupillae

2. Organy inervované hlavné sympatikem:

Orgén | Viivsympatiku | Viiv parasympatiku
1. Organy s dvoji inervaci:

Srdce [ Zrychlenitepu | Zpomaleni tepu
Hiadké svaly:

Travici trubice | Snizenihybnosti |  ZvyZeni hybnosti

Sfinktery trévici trubice | Stah | Uvolnéni

Bronchy | Uvolnéni | Stah
Zomice oka: I

| Stah - zaZeni zomice

m. dilatator pupillae Stah - rozsifeni zomice

Hiadké svaly:

Arterioly kilZe a ledvin Vazokonstrikce [

m. arrectores pilorum | Stah — jeZeni chiupl |

| Ziazy:
Dren nadledvin | Sekrece |

Potni 2lazy | Sekrece |

Hiadké svaly:

3. Dmin! inervovane hlavne parasympatikem:

Cévy vngjSich pohl. org. | | i — erekee

Zlazy.

m._ ciliaris | | Stah = akomodace

Slinné Sekrece
Zaludeéni Sekrece

Pankreas Sekrece

Funk¢ni antagonismus: Flight or fight x Rest and digest

— A. Blood supply in organs at rest and —

Krev je posilana jinam. during physical work

125 =
Physicalrest
Strenuouswork
(submaimal)

g

£

=

H

1. ‘ ~
1A H— 4

Gltract  Muscles
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Fight or flight

Sympatickd aktivace

ohe .
Gt roiease

Gtroct
petiinny
sphecter tons!
Blood Bowy

biood pressure

Fat tissue:

ipolyss
tatty acd
ieraten

ohcogenciysist
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Rest and digest B ®

Parasympaticka aktivace

raag J
lood pressurey

aphincter tone
rsor §

Funkcni antagonismus: | @2

ionic: Acetykcholine
fioc i Aol

Napf.:
Ach zpomaluje srdce
NA zrychluje srdce

 A. Schematic view of autonemic (ANS)
Sympathetic division
rasympathetic division ' (Thoracicand lumbar centers)
e Preganglonic: Acetylkchaline

Lumbar

Postganglon: Norepinephrine

Fat and sugar metabolism

=
Cholinergic "

— e 17
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Rizeni krevniho obéhu

Regulation of heart rate and force

Hypothalamus

Cardiovascular S
Baroreceptors in
(CV) center = — arch of aorta

| Cardiac accelerator nerve.
(sympathetic)

Sympathetic trunk ganglion

 A. Schematic view of autonomi

Alfa adrenergni
Beta adrenergni

Thoracic

Cholinoceptors
Nicotinie receptors:
- All postganglonic,
autonomic gangla cells
nd dendiites

Adrenoceptors:
@ Usually excitatory
(exceptin Gl tract, where
hey ace indirect felaxants]
B Usuall inhibitory
(exceptin heart, where

Lumbar

a

- Adrenalmedully

Muscarinic recoptors: they are excitato

- Alltarget organs innervated o
anglonk pars 7

(v sweat glandsinnrvated uterus. gastrointestinal tract

by sympathecc fves) e

Je PORGaGHONC CHOUETGK ol Preganghonic: Cholinergic emml. Postgangioni: Adrenergic

(ANS)
Funkni antagonismus | fmscass o CpleEIRUEEE,
. . . . . nte Preganglionic : Acetykhaline
i v ramci sympatiku: Pegmglonic Aceykboion i E%ﬁw%:“
~ o o~
Stejna latka, ale rlizné receptory | ..\ S
B

R : —=
sympathetic nerve fibers B3 in bronchi, urinary bladder,

—

gﬁ'ﬂ"z\mm
aep
Fatand suger metabolsm

| Urinary blodder Adrenal medulla

Binding of NE
= 10 a2 receplor

Funk¢ni antagonismus i

2 adrenerglo receplor

Inactivales Ca*
«channel

v rémci sympatiku :

< ;_;n: [ cAMP Dephosphorylates
Stejna latka -noradrenalin, e O
ale rlizné receptory (alfa, beta)
(b) Binding of NE to a2 adrenergic réceptors
Bind| f NE
NE—8 /15 B tosspior

7N,

AT CAMP
Activates A levels
G protein increa

Adrepacepton:

el TR '__,,

Activates Ca?*,
channel

B
Phosphorylates

‘Activates
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S
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s, trontestinaltract,
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Adrenalin (Ad) tak svym plGsobenim na B receptory vyvola
snizeni celkového periferniho odporu a ovlivnénim Ai B
soucasné redistribuci pratoku — v kosternich svalech stoupa,
v kozni a splanchnické oblasti klesa. Sou¢asné ale Ad
zvySuje vykon srdce, takZe po vyplaveni Ad se nakonec
krevni tlak t¢émé&F neméni.

NoAd zvySuje celkovy periferni odpor, tepovou frekvenci
srdce a tim i krevniho tlak.
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AcetylCholin

Dilatace cév — zvySeni
préitoku napf. v cévach
streva.

Acetylcholine
° e
. o © Gprotein-
L4 linked
receptor

o \IF’ Endothelial cell Smooth muscle cell
3
l & > GTP
uanyly!
o °
Ca?* ’
lAnlivales [ @lﬂcnvnes
Calmodulin &) Protein kinase G
Activates gyivates
NO sy Muscle
relaxation
Arginine Nitric oxide (dilation of
Citrulline blood vessels)

Chovani

pohybova aktivita — dllezity prvek udrzeni homeostazy
Vrozené => uceni => ziskané prvky
Mysleni jako ,internalizace” chovani pomoci pojmu feci

Usuzovani

Ugeni

SloZky chovani

Podminéné
reflexy

’_/—4 Instinkty

Nepodminéné
reflexy

—\ e

Geologicky ¢as

Bezobratl| ———

H »
Obratlovci >
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Instincts
Motivations

Reflexes Drives Cognitions

ing) memoi
Attention
Learning

Central pattern
generators

Septum 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 i P ion and experit . 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. i PAG: Peri gray; R.F.: reticular formation;

NTS: nucleus of the solitary tract. See [54] for details.

27.11.2017

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

Dorsal root

sensory

Muscle

Instinktivni chovani: v zakladech vrozené, modifikované zkusenosti

vyladéni, motivace
apetencni chovani
klicovy podnét
konecné chovani
klidova faze

Vakuovy déj
Nadnormalni kli¢ovy podnét
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Instinktivni chovani: v zakladech vrozené, modifikované zkusenosti

vyladéni, motivace
apetencni chovani
klicovy podnét
konecné chovani
klidova faze

Vakuovy déj
Nadnormalni kli€ovy podnét

Instinktivni chovani: v zakladech vrozené, modifikované zkuSenosti

Vakuovy déj
Nadnormalni kli€ovy podnét

Ziskané: neasociativni, asociativni u¢eni (podminéné reflexy,
napodobovani, hra, vtisténi, vhled)
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Pamét”:
Cas: kratkodoba, stfednédoba, dlouhodoba
Typ informace: nedeklarativni (pohybové vzorce - plavani,

percepcni schémata - ¢teni)
deklarativni (déjova, rozpoznavaci, vyznamova

Mechanismus?

Plasticita NS

Kratkodoba — zmény funkéni
Dlouhodoba — zmény morfologické

Synapticka plasticita — rychla zména funkce

554 CHAPTER 18

Pre- i Post- () Normal synaplic iransmission (b} Industion of LTP
synaptické
modifikace
signalového
prenosu

po drazdéni
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Synapticka
Plasticita-dlouhodoba

Modifikace stavby —
Jak presynapticka...

27.11.2017

Synapticka plasticita - dlouhodoba
...Tak postsynaptickd: dendritické trny mistem prestavby

Dendritické trny
mistem prestavby
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Chemie nervového systému
Ucinky na psychiku

dostupnost (aktivita :

naurd:ansmnerg neurctransmiteru) Iék
serotonin e
o —)
acetylcholin Y
i 5 - kterd odbourdva acetylcholin

lizKost : anxiolytika (usnadfiuji Gi¢inek

deprese antidepresivum
Alzheimerovanemoc: inhibitory acetylcholinesterazy,
g-aminomaselna

27.11.2017

kyselina (GABA): {tzv. generalizovand) ‘ kyseliny g-aminoméselné)
) :
dopamin . &4 pozitivni piiznaky | antipsychotika (blokuji
‘& | schizofrenie : iéinek dopaminu)
ly otazek ke z
1. Vy i I P ialu. Zmifite roli K*
aNa’

Priklad spravné odpovédi na piny potet bod(: Hiavni roli maji ionty Na*. K*, CI a
intracelulami fixni anionty bilkovin. Klidovy potencial je asi ~80mV. Priciny vzniku: A) Elektrogenni
Na/K pumpa terpa 2 K dovnitf buiky a 3 Ma” ven. B) Propustnost membrany — Sodikova
propustnost je nizka. zaviené kanaly nedovolujl Na* vracet se do bufiky. Elekiricka i koncentragni
sila pissobi vysokou hnaci silu sodiku. Draslikova propustnost j& vysoka, jeho eleklricka a
protichiidna koncentratni sila se vyrovnavaji - je blizko svému rovnovaznému potencidlu

2. Popiste d&je pfi pfenosu vzruchu mezi dvéma neurony pfes synaptické
spojeni.

Priklad spravné odpovédi na piny potet bod(: AP dorazi na synapticky knoflik
Depolarizace zplsobi otevieni napélové vratkovanych Ca kanalh. Narlst intracelulamiho Ca™
wyvola plesun a exocytozu vezikul s mediatorem do $térbiny synapse. Medidtor se navaze na
receplory membrany Kationtové kanaly (pfimo nebo ples kaskadu
G-protein - adenylat cykiaza - CAMP). Vznikia depolarizace zvySuje pravdépodobnost vzniku
nového AP na iniciainim segmentu. Mediator je ze Stérbiny odstranén enzymaticky nebo
endocytozou

Magneticky kompas zvirat

Martin Vacha
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Dékuji a hezky konec roku!

27.11. 2017
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