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Synapse

Komunikace mezi neurony
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Elektrické synapse

* Evolucné staré
* Méne nez chemickych
e Ubikvitarni
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Elektrické synapse

* Evolucné staré
* Méne nez chemickych
e Ubikvitarni

* @Gap junctions

e Obousmérny prenos
* Rychlost
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Chemické synapse
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Neurotrasnsmiter
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e Pfitomen v presynaptickém neuronu
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Neurotrasnsmiter
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e Pfitomen v presynaptickém neuronu

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

Synapse a integrace informace na synaptické urovni

= =
m e
O =



13

Neurotrasnsmiter
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e Pfitomen v presynaptickém neuronu

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

e Postsynaptickd membrana musi obsahovat specifické receptory
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© FIGURE 4.2 Major
Categories of Neurotransmit-
ters, Neuromodulators, and
Neurochormones

» Endorphins
» Substance P
» Cholecystokinin

Neuropeptides * Insulin

» Vasopressin

= Oxytocin

* More than 40 others
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THE STRUCTURES OF NEUROTRANSMITTERS

STRUCTURE KEY:

@ Carbon atom o Hydrogen atom (@ Oxygen atom (@) 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
B O "
0 0 0 e o

0000 0000 0060 0OOO

r 0
QP00 0P0O 000G

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

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

Released during exercise, excitement, & sex,
Involved in learning & memory, 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 Commens Attribution-NoenCommercial-NoDerivatives licence.
http://mww.compoundchem.com/2015/07/30/neurotransmitters/

15 Synapse a integrace informace na synaptické urovni

= =
m e
O =



THE STRUCTURES OF NEUROTRANSMITTERS

STRUCTURE KEY: @ Carbon atom o0 Hydrogen atom @ Oxygen atom @ Nitrogen atom ® Rest of molecule

ADRENALINE

Fight or flight neurotransmitter

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

GABA

Calming neurotransmitter

QL0 O

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

contributes to motor control & vision. associated with attention and awakening.

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

Euphoria neurotransmitters

0006 0606

Most common brain neurotransmitter. Released during exercise, excitement, & sex,
Involved in learning & memory, regulates producing well-being & euphoria, reducing
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 Commens Attribution-NoenCommercial-NoDerivatives licence. i
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Neuromuskularni spojeni
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Excitacni/inhibicni postsynapticky potencial
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Sumace signalu

Temporal summation
(several impulses from
one neuron over time)

p i a
Timsa (milliseconds)
RECORDER
Excitatory Postsynaptic Potential

e Casova

4 Action potential ‘ ‘
‘ travels along axon

* Prostorovda ‘ ‘

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

RECORDER
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Sumace signalu
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Konvergence signalu

Source Source
#1
Source Source
#2 #3
Convergence from Convergence from
single source B multiple sources
Figure 46-12

“Convergence” of multiple input fibers onto a single neuron.
A, Multiple input fibers from a single source. B, Input fibers from
multiple separate sources.
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Divergence signalu

Divergence in same tract Divergence in multiple tracts

A B
Figure 46-11

"Divergence” in neuronal pathways. A, Divergence within a
pathway to cause "amplification” of the signal. B, Divergence into
multiple tracts to tfransmit the signal to separate areas.
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Synapticka konvergence a divergence

Primérny pocet synapsi
na neuron u primatu

v Primarni zrakovy
kortex (areal7)
—cca. 4 000

v Primarni motoricky
kortex (area4)
— cca. 60 000
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#2 #3
Con_vergenc:e from Conw_argencxa from Divergence in same fract Divergence in multiple tracts
single source multiple sources
B A B
Figure 4612 Figure 46-11

“Convergence” of multiple input fibers onto a single neuron. “"Divergence” in neuronal pathways. A, Divergence within a
A, Multiple input fibers from a single source. B, Input fibers from  pathway to cause "amplification” of the signal. B, Divergence into
multiple separate sources. multiple tracts to transmit the signal to separate areas.
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Neurotransmise

* Prenos informace
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Neurotransmise

* Prenos informace

» Specificka
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VS.
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Neurotransmise

* Prenos informace

» Specificka

* Receptory

- lontové kanaly
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VS. Neuromodulace

* Regulace aktivity NS

e Difdzni (volume
transmission)

* Receptory

— Pomalé G-proteiny
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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 * Déletrvaijici 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

e Bdélost

* Responzivita na necekané
podmeéty

* Pamét

* Uceni
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Dopamin

* Nigrostriatalni systém
— Pohyb
— Senzorika

* Ventrotegmentno-meso-
limbicko-frontalni systém
— Systém odmény
— Kognitivni funkce
— Emoc¢ni chovani

e Tubero-infundibularni systém

— Regulace hypotalamo-
hypofyzarniho systému

v

D1 receptory — stimulacni
D2 receptory - inhibi¢ni
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Serotonin

Nuclei raphe rostralis
* Nuclei raphe caudalis

« Uzkost/relaxace

* Impulzivnost
 Spanek
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Neuromodulac€ni systémy
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Neuromodulac€ni systémy
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/1. Synapse aintegrace informace na synaptické urovni,

neurotransmise vs. neuromodulace

v" Synapse
e Definice
e Elektrické vs. chemické

v" Definice a zakladni klasifikace neurotransmitert

v’ Excitaéni/inhibi¢ni postsynaptické potencialy vs. Akéni potencial
« Casova a mistni sumace signalu

v' Konvergence a divergence signalu

v Neurotransmise vs. neuromodulace
» Priklady neuromodulacnich systémi
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