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Bunecny zaklad nervového systemu
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Audiovizualni obsah prezentovany behem on-line seminare (vC.
testovych otazek) je autorskym dilem vytvorenym zamestnanci
Masarykovy univerzity. Jakékoliv dalsi sireni tohoto obsahu nebo
jeho casti bez svoleni Masarykovy univerzity je v rozporu se

zakonem.
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Program

1. Bunécny podklad nervového systému
2. Neuron jako excitabilni bunka
3. Synapse

4. Nervosvalova ploténka
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Bunky nervového systemu

— Neurony

— Neuroglie
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Typy neuronu

— Podle morfologie
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Typy neuronu

— Podle funkce

— Aferentni (senzoricke)
— Eferentni (motorické)
— Interneurony
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Zvlastnosti mikroprostredi CNS

A

- Astrocyte
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Neuron jako excitabilni bunka

— Definice excitabilni bunky?
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Neuron jako excitabilni bunka

— Excitabilni bunka/tkan — diky specifickym napétove vratkovanym

iontovym kanalum je schopna vést/generovat akéni napéti
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Elektrické jevy na membrane neuronu

— Klidovée membranove napeti
— Mistni odpoved membranoveho napeti

— Akeni napeti
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Mistni odpoved’ membranoveho napeti

— Postsynapticky potencial

— Excitacni (EPSP)
— Inhibiéni (IPSP)

— Receptorovy potencial

— Ploténkovy potencial
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Mistni odpoved’ membranoveho napeti

[mV]

t [ms]
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Vznik akcéniho napeti na neuronu

— Iniciacni segment
— Sumace SPSPs a IPSPs = [mV]

iIntegrace informace

t [ms]
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Vznik akcniho napeti na neuronu
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Vyznam akcniho napeti
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Sifeni akéniho napéti po membrané

U

—VZDY: bez ubytku (dekrementu) mV]

0

— Nemyelinizovaneé neurony

— Myelinizované neurony - 70
— saltatorni vedeni
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Impulse at B: membrane oppositely charged

B to rest of it. Currents flow as shown from C to
B. These local currents depolarise membrane

betweenB8and C
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Saltatory conduction

The local circuits are completed via the low resistance nodes.
Myelin is high resistance. The cytoplasm and the extracellular fluid
are low resistance
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Rychlost

¥ Ny

sireni akcniho napeti
Klasifikace nervovych viaken

Axon Conduction
Sensory function Receptor type Afferent axon type” diameter velocity
Axon
Proprioception Muscle spindle 13-20 pm 80-120 mq
— Myeli
la, II Sany
Touch Merkel, Meissner, Pacinian, 6-12 pm 35-75 m/s
and Ruffini cells
WA\
AP
Pain, temperature Free nerve endings i R ¢ el 1-5 pm 5-30 m/s
Ab
Pain, temperature, itch Free nerve endings . R 0.2-1.5 pm 0.5-2 mv/s

C
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Synapse

— Podle lokalizace

— Axo-dendriticka

— Axo-somaticka

— Axo-axonalni

— Dendro-axonalni
— Dendro-somaticka
— Dendro-dendriticka

— Nervosvalova ploténka
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— Podle struktury

— Elektricka
— Chemicka

— Podle funkce
— Excitaéni
— Inhibiéni
— Modulaéni
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Elektricka synapse

b Electrical synapse
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Action °

{ Gap junction
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— Muze byt obousmeérna j
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_Rychla |

Nature Reviews | Neuroscience

https://media.springernature.com/lw685/springer-
static/image/art%3A10.1038%2Fnrn3708/MediaObjects/41583 2014 Article_ BFnrn3708_Figl HTML.jpg
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Chemicka synapse

a Chemical synapse
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Rozdéleni neurotransmiteru

FIGURE 4.2 Major
Categories of Neurotransmit- Pcegkcf;gine
ters, Neuromodulators, and
Neurohormones
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THE STRUCTURES OF NEUROTRANSMITTERS

STRUCTURE KEY:

ADRENALINE

Fight or flight neurotransmitter

00006

Produced in stressful or exciting situations.
Increases heart rate & blood flow, leading to
a physical boost & heightened awareness.

GABA

Calming neurotransmitter

Calms firing nerves in CNS. High levels
improve focus; low levels cause anxiety. Also
contributes to motor control & vision.

NORADRENALINE

Concentration neurotransmitter

0000

Affects attention & responding actions in the
brain, & involved in fight or flight response.
Contracts blood vessels, increasing blood flow.

ACETYLCHOLINE

Learning neurotransmitter

0000

Involved in thought, learning, & memory.
Activates muscle action in the body. Also
associated with attention and awakening.

DOPAMINE

Pleasure neurotransmitter

0060

Feelings of pleasure, and also addiction,
movement, and motivation. People repeat
behaviours that lead to dopamine release.

GLUTAMATE

Memory neurotransmitter

0006

Most common brain neurotransmitter.
Involved in learning & memory, regulates
development & creation of nerve contacts.

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

ENDORPHINS

Euphoria neurotransmitters

Released during exercise, excitement, & sex,
producing well-being & euphoria, reducing
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 Commons Attribution-NonCommercial-NoDerivatives licence.

https://i0.wp.com/www.compoundchem.
com/wp-
content/uploads/2015/07/Chemical-
Structures-of-Neurotransmitters-
2015.png?ssl=1
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Neurotransmise

b Electrical synapse
| |
— Prenos ,signalu” pres synapsi | |

Action
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Nature Reviews | Neuroscience

https://media.springernature.com/lw685/springer-
static/image/art%3A10.1038%2Fnrn3708/MediaObjects/41583 2014 Article_BFnrn3708_Figl HTML.jpg
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Neurotransmise — chemicka synapse

a Chemical synapse

— Depolarizace presynaptické membrany

— Exocytéza neuromediatoru (Ca2+)

— Difuze pres synaptickou Stérbinu

— Vazba neuromediator — receptor

— Vznik postsynaptického potencialu (mistni odpoveéd
membranoveho napéti)

— Event. vznik akéniho napéti na inicialnim segmentu

Ca’*'—eq

b

Presynaptic
. o
terminal .

lonotropic
receptor

Postsynaptic
terminal

https://media.springernature.com/lw685/springer-

static/image/art%3A10.1038%2Fnrn3708/MediaObjects/41583 2014 Article_BFnrn3708_Figl HTML.jpg
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Neurotransmise

— Prenos informace
— Specificka
— Receptory - ionotropni

— Kratkodoba
_ Zmény MP (IPSP, EPSP)
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Neuromodulace

— Regulacni funkce

— Difuzni

— Receptory — pomalé G-proteiny
— Dlouhodobe

— Modulace synapsi apod.
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Nervosvalova ploténka

Axon terminal of —

HasE ReLIoN Action potential
Myelin sheath —— propagatio!
in motor n
[ [ ] V 4 L] I 4
— Modifikovana chemicka synapse
Terminal button
Voltage-gated Vesicle of Voltage-gated
Na* channel  acetylcholine Ca?* channel

Action potential

— Ploténkovy proud

— Ploténkovy potencial

_Uloha Ca2+

https://o.quizlet.com/FHeWgNJ-yL2NghDVLTR-dg_b.jpg

28 Fyziologie | seminaf (VLFY0321s)

= =
m e



Audiovizualni obsah prezentovany behem on-line seminare (vC.
testovych otazek) je autorskym dilem vytvorenym zamestnanci
Masarykovy univerzity. Jakékoliv dalsi sireni tohoto obsahu nebo
jeho casti bez svoleni Masarykovy univerzity je v rozporu se

zakonem.
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