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Uvod do neurofyziologie
Bunécny podklad nervového systému
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Kamil Duri$
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Pro¢ ajak STUDOVAT neurovédy

Phllosophy M|nd behind Mind
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Neuroscience: Brain Psychology Mind

http://www.slideshare.net/drpsdeb/pres
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K ¢emu je dobry nervovy systém?
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Vyznam nervoveho systemu

Jednobunécny organismus

* Jedna bunka musi vykonavat
vse - nizsi efektivita

e Zavislost na vlastnostech
vnejsiho prostredi

* Vysoka mira stresu

* Kratka doba preziti

Uvod - bun&ény podklad — synapse

Mnohobunécény organismus

Bunécna specializace — vyssi
efektivita

Vnitfni prostredi — homeostaza

Nizsi mira stresu

Delsi doba preziti
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Vyznam a regulacni povaha nervoveho systemu

e K preziti mnohobunécnych organismu je nutné

» Udrzovani homeostazy
— Slozeni vnitrniho protredi

— Integritu tkanovych/organovych/télesnych bariér / Integrace \
» Koordinace télesnych funkci

Vstup Vystup

— Prijimat signaly z vnéjsiho a vnitrniho prostredi
— Zpracovavat informace z téchto signalu REGULACE

— Koordinovanée odpovidat na tyto podmety
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Vyznam a regulacni povaha nervového systéemu

* Regulace
— Nervova
— Humoralni

==
m e
O =

8 Uvod - buné&ény podklad — synapse

=



Vyznam a regulacni povaha nervového systéemu

* Regulace
— Nervova
— Humoralni

http://biology.about.com/od/anatomy/p/Hypothalamus.htm

Centralni nervovy systéem ridi oba typy
regulaci
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Vyznam a regulacni povaha nervového systemu

RegUIace humora'lni Regulace nervové
* Hormon * Neurotransmiter
* Nespecificky kanal vedeni - Specificky kanal vedeni
Vyuziti stavajici infra-
struktury”

e Specificita dana prfitomnosti « Specificita dana infrastrukturou
receptoru na cilové bunce
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Vyznam a regulacni povaha nervového systemu

RegUIace humorélnl' Regulace nervové
* Hormon * Neurotransmiter
* Nespecificky kanal vedeni  Specificky kanal vedeni
,Vyuziti stavajici infra-
struktury”

e Specificita dana pritomnosti « Specificita dana infrastrukturou
receptoru na cilové bunce

* Energeticky nenarocna  Energeticky naroc¢na
 Pomaly nastup ucinku  Rychly ucinek
e Trvani ucinku - dlouhé e Trvani ucinku - kratké
, o MU
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Vyznam a regulacni povaha nervovéeho systému

Integrace
/’ CNS \
Vstup Vystup
REGULACE
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Vyznam a regulacni povaha nervovéeho systému

ANTICIPACE

Potencidlni vstup Potencialni vystup
\ Integrace
/’ CNS
Vstup Vystup

REGULACE
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Vyznam a regulacni povaha nervovéeho systému

ANTICIPACE

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

Senzor Vstup Vystup Efektor

REGULACE
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Evolucni pristup

e V prubéhu evoluce nebyly staré struktury nahrazeny novymi,
ale staré bylo zachovano a nové struktury byly pridany
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Evolucni pristup

e V prubéhu evoluce nebyly staré struktury nahrazeny novymi,
ale staré bylo zachovano a nové struktury byly pfidany

e Evolucéné mladsi struktury zajistovaly bud nové funkce nebo
stavajici funkce na vyssi Urovni
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Evolucni pristup

e V prubéhu evoluce nebyly staré struktury nahrazeny novymi,
ale staré bylo zachovano a nové struktury byly pridany

* Evoluéné mladsi struktury zajistovaly bud nové funkce nebo
stavajici funkce na vyssi urovni

e Z evolucniho pohledu je potreba se ptat k cemu je studovana
funkce dobrd z hlediska organismu a jak se v pribéhu evoluce
zdokonalovala
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Evolucni pristup
Evoluce neni revoluce
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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

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)

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
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Vyvoj nervovéeho systemu

>|A4|M-_— | l ' primary sensory neurons Vstup

‘ secondary sensory neurons 1
CNS g 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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Kompartmentalizace

* Bunécna specializace vede u mnohobunécénych organismu ke kompartmentalizaci
na ruznych drovnich

— Tkanova uroven
— Organova uroven
— Systémova uroven

e Jednotlivé kompartmenty jsou od sebe oddéleny bariérami

* Vlastnosti/slozeni obsahu jednotlivych kompartment( se velmi lisi
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Kompartmentalizace

* Bunécna specializace vede u mnohobunécnych or-
na ruznych drovnich

e Jednotlivé Kk gddeleny bariérami

* Vlastnosti/sloZzeni obsahu jednotlivych kompartment( se velmi lisi

23 Uvod - buné&ény podklad — synapse

artmentalizaci

= =
m e
O =



Tentorium cerebelli

Nitrolebni kompartment

Tentorial notch Falx cerebri

e ,Velmi specificka oblast”

¢ M Oze k Infundibulum

* Likvor S—

e Krev (v cévach)

° Ba ri é ry m eZi m OZ ke m’ I i kVO rovy’m a http://edutoolanatomy.wikispaces.com
intravaskularnim kompartmentem R =

Bone

— Meningealni

Superficial layer

— Hematolikvorova e Dura mater
Superior sagittal gg"‘%“{”’gmﬁﬁs'?,it}g@m‘:,_. Deep 'a{’ef
Hematoencefalicka = N, " — Arachnoid
Subdural space —— RS — :ia r:att:.: "
& —+——Arachnoid villi
Subarachnoid/ AN — Blood vessel
space
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Hematoencefalicka bariéra

* \/ysoce organizovana bariéra
— Endotel (nizka propustnost diky zonlua occludens)
— Bazalni membrana
— Astrocyty
— Pericyty

https://upload.wikimedia.org/wikipedia/commons/1/12/Blood_vessels_brain_english.jpg
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Cirkumventrikularni organy

. , o ., The circumventricular organs
* Modifikovana hematoencefalicka bariéra

Subcommissural
organ

Pineal
gland

Circulating Sublomical
levels of Ang Il |organ

e Bohata vaskularizace

* Senzory Temperature

control centers,
involved in fever
induction

OVLT - Organum

Se krece vasulosum laminae

terminalis Posterior i fAree Circulating
pituitary postrema | toxins, initiates

vomiting reflex

Neurohormonal control of
autonomic system %
s

http://www.neuros.org/index.php?option=com_photos&view=photos&oid=hafizbilal

MUNI
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Mozkomisni mok

e Slozeni
v Vysoky obsah Mg* a Na*
v Nizky obsah K* a Ca%*
v" Minimum bunék (max 5/ml)

* Funkce
v" Ochrana
v Funkce transportni,metabolickd, imunologicka

27 Uvod - buné&ény podklad — synapse

http://www.control.tfe.umu.se
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Mozkomisni mok

Cira tekutina vznikla aktivni sekreci

* Likvorovy prostor

» Vystlan ependymem
» 150-250 ml

* Tvorba mozkomisniho moku
v Plexus choroideus (PCh) -70%
v" Bunéény metabolismus
v’ Kapilarni ultrafiltrat
» 450-750 ml/den

Resorbce mozkomisniho moku
v Archnoidalni granulace (AG)
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Nitrolebni kompartment

e Mozek
e Likvor
* Krev (v cévach)

* Intrakranialni tlak (ICP)
v Tlak v nitrolebi

v Kriticky parametr spoludeterminujici
mozkovou perfuzi

e Cerebralni perfusni tlak (CPP)
tlakovy gradient diky kterému tece
krev do mozku

29 Uvod - buné&ény podklad — synapse

Tentorium cerebelli

Diaphragma sellae
Drake: Gray's Anatomy for Students, 2nd Edition.
Copyright © 2009 by Churchill Livingst an imprint of Elsevier, Inc, All rights reserved.

rchill Livingstone, an i
http://edutoolanatomy.wikispaces.com

I CPP = MAP - ICP !!!
Cerebralni perfuzni tlak ‘ Intrakranialni tlak
Stredni arterialni tlak
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Bunécny podklad nervového systému
Synapse
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Bunecny podklad nervoveé soustavy

* Neurony
— Prijem, integrace a Sireni informace
— Unikatni, nenahraditelné
 Neuroglie
— Podplrna c¢innost
— Nahraditelné

Pocet neuront cca. 100 miliard (10%?)

Pomér neruon/glie
— 1/10- 50 (Principles of Neural Science, 4th ed., 2000)
— 1/2 - 10 (Principles of Neural Science, 5th ed., 2012)
— 1/1 (Nolte’s Human Brain, 7th ed., 2015)
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Neuroglie

Centralni nervovy systém Periferni nervovy systém

e Astrocyty e Satelitni bunky
— Hematoencefalicka b. — Podpurna funkce v perifernich

— UdrZovani homeostazy gangliich

— Metabolismus neurotransmiter(

— Dulezité také pri vyvoji mozku

* Oligodendrocyty * Schwanovy bunky
— Myelinovy obal — Myelinovy obal
 Mikroglie
— Imunita

 Ependymalni bunky
— Choroidni plexus
— (hemato-likvorova bariéra)
— Vystelka komorového systému

(likvoro-encefalickd bariéra)
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Neuron

Membrana neuronu

,Uvnitr“ neuronu

v Recepce signalu

v o

v’ Integrace signalu

v Syntéza

v" Generovani AP
v Transport

uopewojul JO Moy [euohdellg

v v' Vedeni AP

v’ Pfenos signalu

Fig. 8-2

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

1 Y . 4 =
( 2 Roug
- g /endopla ic
reticulu

Smootx

endoplasmlc
reticulum

Dendritic spines

Lysosome

Microtubules

2" 8

‘ i N\ Mitochondria

Membrane

)

)
2/ Golgi apparatus
!

Myelin sheath

https://upload.wikimedia.org/wikipedia/commons/e/ed/Neuron_Cell_Body.png
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Udrzovaci aktivity

Cytoplasm

K
g/ 3
T g ),
(O T o A n
c\‘\o\\“e (’;‘9 &c/\ﬁc“ ) { ‘\ ‘:S’cep‘ot
\ ) N
Na

Myelin sheath

https://upload.wikimedia.org/wikipedia/commons/e/ed/Neuron_Cell_Body.png
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Udrzovaci aktivity

Fast axonal transport Slow axonal transport

- bidirectional - unidirectional,
- ATP dependant - ATP independant
- associated with microtubules:

dynein and kinesin and protein interacting

Fast axonal transport
Golgi derived vesicles

lysosmes, mitochondria
structural elements of
endoplasmic reticulum

Slow axonal transport
microfilaments, microtubules
neurofilaments

cytosolic protein complexes

Cell body AXON Nerve End

- Fast axonal transport s==

anterograde

s e S g ~—— S o™

~ .~ Slow axonal Tr'anspor"r e
-y i R
Cema —~

e —=-~  anterograde

S

1 O —=_Fast axonal transport

0.0— '®) ‘Q—Z
re‘rrograde O o O O O

http://www.oapublishinglondon.com/images/article/pdf/1397255957.pdf

- conducted by sliding, polimerizing

Dynein
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Membranovy potencial

e Vznika diky rozdilim v koncentracich iontl na opacnych stranach semipermeabilni

membrany
- Outside
Cl = 3Na*+ 2K+ Na+ K+
— \
- te+ — Na+ XY \ A
_cr - v v
KT —« 'y H
B — | +
- . a- a ‘N
_ Yo Y
— Na* K+
— - Eﬂ =+ ATP  Na* K+ ADP W
K+ Na*-K* pump “leak” channels

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

38 Uvod - buné&ény podklad — synapse

potencial n

N

Vlysoce nestabilni stav membrany
ProC? — Rychlost!

Energeticka narocnost
v Kyslik - 20% celkové télesné spotieby
v’ Glukdza — 25% celkové télesné spotreby

euronu
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Akcni potencial

* Rychla zména napéti na membrané

 \znik na axonovém hrbolu
nebo inicialnim segmentu
e Si¥ise membranou

Princip vSe nebo nic

Uvod - bun&ény podklad — synapse

Dendrites —

I

Rising
phase

-40 -

Membrane poterttial (mV)
[n*]
T

-6 -

Falling
phase

Threshold
|

Resting
potential

\
-80 -| Resting

1

potential

After-hyperpolarization
T T

T
A 0

uoReuLIOJUl JO MOy [euoloelI]

Owutward
current

Inward

current

Fig. 8-2 B

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

1 2
Time (msec)

Configuration of action potential

Na* influx

3

K* efflux
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Sifeni akéniho potencialu

’ Plasma
40 - Action membrane
Botentigl
OUEI’ShOﬂt + + + + + +
20
=
E
= 0+4f----- e B e
=
&
& -20-] Rising Falling
@
= phase phase Action
S K+ otential
E 40 - + + B - - - + +
= Resting
Threshold po[en]iaj - - + - —~ - - =
-60 - ] | Na*
-~ ___|___ N _________ |
\
-80 -| Resting
potential After-hyperpolarization K+
I I T
o] 1 2 3 l
Time (msec) Action
K+ potential
+ + + + - - + +

Configuration of action potential

K* efflux

K+

Qutward
current

e Lokalni proudy

Inward
current

Ma*t influx

* Anterogradni smeér

http://www.slideshare.net/drpsdeb/presentations
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Saltato rni Vedeni -‘-I'ul;-.-flin sheath .'&fc:plasm Nndeiﬁnvier
AT TSN AT [T (AT T
: , ™ P an a
 Myelinova pochva MW e LY oY
. 7 v F*#-‘ -"'"nA -i'" ‘‘‘‘‘ “L -!"' dedede “‘k.
* Ranvierovy zarezy w w w “
I N < e __-
1 2 3

* Energeticka uspora
* Rychlost

* Rychlost vedeni dale ovlivnéna prurezem vldkna

— elektricky odpor neprimo umérny prurezu
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Schwann cell
cytoplasm
Schwann cell
nucleus
Node of Ranvier

Unmyelinated axons 4—

Schwann cell nucleus —————

Schwann cell cytoplasm ———

http://www.slideshare.net/drpsdeb/presentations
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Klasifikace nervovych viaken

* Axony

* U cCloveka vétsina
myelinizovana
(V CNS vsSechna)

* Nemyelinizovana
pouze evolucneé
nejstarsi vlakna

42 Uvod - buné&ény podklad — synapse

1% Axon
to skin
1% Axon
to muscle

Dizmetear (um)
Speed{m/sec)

Sensory
receplors

12-20
T0-170
Proprioceptors of
skeletal muscle

Ap

Group Ii

|

L

6-12
30-70

Mechanoreceptors
of skin

Group Il

Ad

temperature

¥

.

1-6
5-30

Pain,

Group IV

0.2-1.5
0.5-2

Temp, pain,
itch

http://neuroscience.uth.tmc.edu/s2/chapter04.html
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Basis for

classification

3. Number of processes

One process exits the
cell body

Two processes exit the
cell body

Many processes exit the
cell body

43 Uvod - buné&ény podklad — synapse

Unipolar neuron
(dorsal root ganglion
cell)

Bipolar neuron (retinal
bipolar cell)

Multipolar neuron
(spinal motor neuron)

Small area for receiving
synaptic input: highly
specialized function

Small area for receiving
synaptic input: highly
specialized function

Large area for receiving
synaptic input; determines
the pattern of incoming axons
that can interact with the cell

Klasifikace neuronu

Functional
implication

Unipolar @ y
Bipolar
—/O\
— . _—
Multipolar
O

http://www.slideshare.net/CsillaEgri/presentations
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Klasifikace neuronu

Basis for Baarente: Functional
classification M i ot implication

2. Dendritic pattern Pyramidal cell
Pyramid-shaped spread  Pyramidal cell Large area for receiving
of dendrites (hippocampal pyramidal synaptic input; determines
neuron) the pattemn of incoming axons
that can interact with the cell ®)

(I.e., pyramid-shaped)

of dendrites (cortical stellate cell) synaptic input; determines
pattern of incoming axons
that can interact with the cell

(i.e., star-shaped)

Radial-shaped spread Steliate cell Large area for receiving Stellate cell %

44 Uvod - bun&ény podklad — synapse

http://www.slideshare.net/CsillaEgri/presentations
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Klasifikace neuronu

Basis for | PSR Functional
classification pRaRiie s implication
1. Axonal projection
Goes to a distant brain Projection neuron or Affects different brain areas Dorsal root ganglion cell
area Principal neuron or
Golgi type I cell {cortical A\ g
motor neuron) ‘ \\ S
O
Stays in a local brain Intrinsic neuron or Affects only nearby neurons Retinal bipolar cell
area Interneuron or

Golgi type 11 cell (cortical
inhibitory neuron) M
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Synapse

 Komunikace mezi neurony

e Elektrické
e Chemické

46 Uvod - bun&ény podklad — synapse

Fig. 8-2

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

UOREWLIOJU JO MOY) [EUORI0IIQ
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Elektrické synapse

* Evolucné staré
* Méne nez chemickych
e Ubikvitarni

47 Uvod - buné&ény podklad — synapse

Presynaptic
MELFan

Postsynaptic
neuran

Electrical
synapse

Presynaptic Connexin protein

neuran

. L AL,
' I I'*l‘."'lr!'rn:-'u’ Lt

Postsynaptic neuron

http://www.slideshare.net/CsillaEgri/presentations
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Elektrické synapse

* Evolucné staré
* Méne nez chemickych
e Ubikvitarni

* @Gap junctions

 Obousmérny prenos
* Rychlost
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Postsynaptic
neuran

Presynaptic
MELFan

Electrical
synapse

Connexin pmteln—m Connexon

||1r||I|".||||I-|II|
TR
o o o ]
A IR
l I'qr'u Tt ur‘l

Presynaptic
neuran

Gap
junction
cleft

Postsynaptic neuron

http://www.slideshare.net/CsillaEgri/presentations
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Chemickeé synapse

Presynaptic
neuron

Postsynaptic
Neuron

* Evolucné mladsi
e \eétsSinovy typ

Presynaptic neurcn

$ Synaptic knob

) A
“"@ @ Synaptic vesicle
7 .
@. @ e / Synaptic cleft
Postsynaptic neuron .
ey
Meurstransmitter & o .
Tons @@ B Pastsynaptic membrana
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Chemickeé synapse

* Evolucné mladsi
e VétsSinovy typ

e Jednosmérny prenos

* Synapticka stérbina
* Neurotransmiter

50 Uvod - buné&ény podklad — synapse

Presynaptic neurcn

,®

) 3@ )/ Synaptic cleft

Presynaptic
neuron

Postsynaptic

Synaptic knob

Synaptic vesicle

Postsynaptic neuron

Meurastransmitter &
lons @& B

http://www.slideshare.net/CsillaEgri/presentations
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Neurotrasnsmiter

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

* Pfitomen v presynaptickém neuronu

51 Uvod - bunéény podklad — synapse
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Neurotrasnsmiter

1 2) (3

. g MNeurotransmtter
receptors activated

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

* Pfitomen v presynaptickém neuronu

* Uvolnén do synaptické stérbiny nasledkem depolarizace presynaptického
neuronu (Ca%* dependentni mechanismus)
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Neurotrasnsmiter

i1} 2} (3}

X

|

receptors activated

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

* Pfitomen v presynaptickém neuronu
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Plasma membrane <
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© FIGURE 4.2 Major i
Categories of Neurotransmit- (ACH) i
ters, Neuromodulators, and

Neurochormones R

» Endorphins

» Substance P

= Cholecystokinin
* Insulin

» Vasopressin
= Oxytocin
* More than 40 others
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RIS =
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THE STRUCTURES OF NEUROTRANSMITTERS

STRUCTURE KEY:

@ Carbon atom © Hydrogen atom (@) Oxygen atom (W) Nitrogen atom (®) Rest of molecule
NORADRENALINE

DOPAMINE SEROTONIN
Concentration neurotransmitter Pleasure neurotransmitter Mood neurotransmitter
0 g Q

ADRENALINE

Fight or flight neurotransmitter

Produced in stressful or exciting situations. Affects attention & responding actions in the Feelings of pleasure, and also addiction, Contributes to well-being & happiness; helps
Increases heart rate & blood flow, leading to brain, & involved in fight or flight response. movement, and motivation. People repeat sleep cycle & digestive system regulation.
a physical boost & heightened awareness. Contracts blood vessels, increasing blood flow. behaviours that lead to dopamine release. Affected by exercise & light exposure.

GABA ACETYLCHOLINE GLUTAMATE ENDORPHINS
Calming neurotransmitter Learning neurotransmitter Memory neurotransmitter Euphoria neurotransmitters
y o A

. © © | :

0000 0000 00BGO 0OOO

r 0
QP00 0000 000G

Calms firing nerves in CNS. High levels Invalved in thought, learning, & memaory.
improve focus; low levels cause anxiety. Also

Most common brain neurotransmitter.
Activates muscle action in the body. Also
contributes to motor control & vision.

Released during exercise, excitement, & sex,
Involved in learning & memary, regulates producing well-being & euphoria, reducing
associated with attention and awakening. development & creation of nerve contacts. pain. Biologically active section shown.

© COMPOUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | Twitter: @compoundchem | Facebook: www.facebook.com/compoundchem @@@@

This graphic is shared under a Creative Commans Attribution-NonCormmercial-NoDerivatives licence.
http://www.compoundchem.com/2015/07/30/neurotransmitters/
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THE STRUCTURES OF NEUROTRANSMITTERS

STRUCTURE KEY: @ Carbon atom © Hydrogen atom @ Oxygen atom @ Nitrogen atom ® Rest of molecule

ADRENALINE

Fight or flight neurotransmitter

Produced in stressful or exciting situati
Increases heart rate & blood flow, leading
a physical boost & heightened awarenes

GABA

Calming neurotransmitter

(N)

Contributes to well-being & happiness; helps
sleep cycle & digestive system regulation.
Affected by exercise & light exposure.

Euphoria neurotransmitters

OcD® 0006 06O

Calms firing nerves in CNS. High levels Invalved in thought, learning, & memaory. Most common brain neurotransmitter. Released during exercise, excitement, & sex,
improve focus; low levels cause anxiety. Also Activates muscle action in the body. Also Invelved in learning & memaory, regulates producing well-being & euphoria, reducing
contributes to motor control & vision. associated with attention and awakening. development & creation of nerve contacts. pain. Biologically active section shown.

@ © COMPOUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | Twitter: @compoundchem | Facebook: www.facebook.com/compoundchem @@@@
This graphic is shared under a Creative Commans Attribution-NonCormmercial-NoDerivatives licence. = Nl S
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Excitacni/inhibicni postsynapticky potencial
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Sumace signalu

Temporal summation

(several impulses from
one neuron over time)
Thmea tl"l’""llﬂl*] -
RECORDER

Excitatory Postsynaptic Potential

e Casova

/ Action potential ) ‘
‘ travels along axon

* Prostorovd \ ;

r N
Spatial summation (impulses from
several neurons at the same time)

RECORDER

Inhibitory Postsynaptic Potential

https://www.slideshare.net/drgabe/biological-psychology-synapses?from_action=save
http://www.slideshare.net/drpsdeb/presentations
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Konvergence signalu

Source Source

[e] \"4 7 \'4 7 #1
Prumerny pocet synapsi

na neuron u primatu

Source Source
#e #3

v' Primarni zrakovy

kortex (areal?)

—cca. 4 000 Convergence from Convergence from

single source B multiple sources
Figure 46-12

"Convergence” of multiple input fibers onto a single neuron.

v Primarni motoricky
A, Multiple input fibers from a single source. B, Input fibers from
kO rtex (area4) multiple separate sources.
— cca. 60 000

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

Divergence in same tract

A B
Figure 46-11

Divergence in multiple tracts

‘Divergence” in neurcnal pathways. A, Divergence within a
pathway to cause “amplification” of the signal. B, Divergence into
multiple tracts to transmit the signal to separate areas.
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Networking
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Neurotransmise

* Prenos informace
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Neurotransmise

* Prenos informace

» Specificka
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Neurotransmise

* Prenos informace

» Specificka

* Receptory

- lontové kanaly
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VS. Neuromodulace
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Neurotransmise VS. Neuromodulace

Pfenos informace * Regulace aktivity NS

Specificka e Difuzni (volume
transmission)

* Receptory * Receptory
- lontové kanaly — Pomalé G-proteiny
e Kratky ucinek e Déletrvajici ucinek
- Zmény membranového potencialu - Zmeny vlastnosti synapsi atd.
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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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Noradrenalin

* Locus coeruleus
* Nuclei raphe caudalis

 Bdélost

* Responzivita na necekané
podmety

* Pamét

* Uceni
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Dopamin

* Nigrostriatalni systém
— Pohyb
— Senzorika

* Ventrotegmentno-meso-
limbicko-frontalni systém
— Systém odmény
— Kognitivni funkce
— Emocni 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

e Uzkost/relaxace

* Impulzivnost
e Spanek
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Neuromodulacni systemy

PFC/ACC | Neocortex | Striatum Hippocampu Amygdala
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Threat assessment p
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Attention effort b L@ AChH
Novelty and saliency b <NE
Reward prediction and wanting Oe DA

Jeffrey L. Krichmar, Adaptive Behavior 2008; 16; 385
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Neuromodulacni systemy
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