Kap.3 Fyziologie
vzrusivych membran




Klidovy potencial

= Udrzovan Na/K pumpou

= \/yuzitelny pro aktivni transport
(sekundarni) a predavani signalu
= Zaporny naboj (-7d5mV) intracelularne




Na / K pumpa - Na/K pumpa
elektrogenni ATPaza
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Akcni potencial (AP)

= Red neuront® na dlouhé vzdalenosti

= Spontanni rychlé prepolovani membrany
= \/zrusive membrany svalu a nervu

= Na Influx depolarizuje K eflux repolarizuje



Akcni potencial (AP)
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AKEni
potencia

Refrakterni faze

(a) Resting membrane potential

Extracellular
fluid
K*leak channel ~ Voltage-gated
Na' channel

Cytoplasm

(b) Rising phase

(c) Falling phase

(d) Recovery

Voltage-gated
K* channel




Goldmanova rovnice

E ==

lont, ktery nejlépe prochazi membranou (P — permeability) urcuje jeji celkové
napéti (vnucuje svlj rovnovazny potencial)

Pri akénim potencialu prejde membrana z prevazujici K* propustnosti na
dominantni Na* propustnost a zpét.
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Akcni potencial cartoon

Akcni potencial

serioznejsi animace
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Jak se meéri?

https://media.hhmi.org/biointeractive/viabs/n
europhysielegy2/index.html



https://media.hhmi.org/biointeractive/vlabs/neurophysiology2/index.html

SiFeni potencialia po
membrane

Siteni AP1

M o, , Obr. 17

Sireni AP2 Tok iontového proudu v prib&hu
akéniho potencidlu v myelinizo-

vaném a nemyelinizovaném axonu.
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SiFeni potenciali

= Vliv prumeru — giganticke axony.




SiFeni potenciali

= \/liv myelinovych obalu
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Demyelinizace

RoztrouSena sklerdza je definovana jako autoimunitni onemocnéni - imunitni
system napada vlastni tkane organismu. Na spusteni tohoto utoku se podili mnoho
ruznych faktort, napf. genetické dispozice, zZivotni prostredi a dalSi, Casto neznami
Cinitelé. V pripade RS jsou cilem utoku myelinové pochvy nervovych viaken.

Hlavnim problémem neni ani tak demyelinizace, protoze obnazeni axonu
neznamena automaticky zastaveni pfenosu vzruchu, ale pfedevsim destrukce
axonu v plakach. Axony se trhaji a nespojuji, pouze v perifernim nervstvu jsou
axony schopné castecné obnovy.



Casova a prostorova sumace

na nervove membrane
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Jedy a anestetika

= Eter pouzivan jako celkoveé anestetikum
(1846), nahrazen chloroformem,
(toxicita), N20,

= Lidokain, Xylokain — lokalni anestetikum,
blokuje Na kanaly a brani vzniku AP

Local Anesthetic Novocaine, Xylocaine Blocks voltage gated Na' channels
Ether, Chloroform, Isoflurane Blocks voltage gated K' channels

General Anesthetics Diazepam (Valium) Opens CI channels

The following are poisons that exert their effects through interference with nerve conduction.

Agitoxin, Charybdotoxin Scorpion Blocks potassium “leaky™ channels
Dendrotoxin Green Mamba Blocks voltage-gated potassium channels
Phoneutriatoxin Banana spider Slows inactivation of voltage-gated sodium channels

e
Batrachotoxin Poison Arrow Frog Prevents sodium channels from closing
Brevetoxin Red Tide Dinoflagellate Activates sodium channels

Maculotoxin Blue-Ringed Octopus Blocks sodium channels




Kurare

= Sipovy jed, ziskavan z rostlin,
jlhoamericCti indiani - blokada receptoru
pro ACh na nervosvalové ploténce

Motor Neurone
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Teplota

= \/liv na aktivitu enzymu
= Fluiditu membran a kinetiku kanalu



Meéreni rychlosti
sireni vzruchu na pazi

Elektromyografie — zaznam sumarni elektrické aktivity kosterniho svalu z
povrchu téla.




Abductor pollicis brevis

Flexor retinaculum

Brachioradialis

Flexor carpi radialis

Biceps tendon and aponeurosis




https://is.muni.cz/auth/el/sci/podzim2020/Bi3031/um/vi
dea/Vzrusive membrany/



https://is.muni.cz/auth/el/sci/podzim2020/Bi3031/um/videa/Vzrusive_membrany/

Zaznam akeéniho
potencialu zizaly

Medialni a lateralni giganticky axon zizaly.
Zkouma se: prahovy potencial, latence (latentni perioda), refrakterni perioda
smerovost sifeni a rychlost Sireni AP.

Lateralni vede trochu pomaleji nez medialni
Medialni vede obycejné anteriorné — posteriornim smérem. Lateralni
naopak.
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Otazky.

Experimenty nazivo?

Studium - zaverecne
prace.




