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Myelin Sheath

Modes ol Ranvier

e Obecnd struktura

o Télo, dendrity, axon, myelinovd pochva - izolace, Ranvierovy zdrezy
o RUzné variace
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Princip vedeni vzruchu

« /ména membrdanovéeho potencidlu - vzruch

« Vrdmci heuronu

o Na membrdné pUsobenim NaK-ATPasy — tabulka — ca 70 mV vné +
o Vzruch je tflumen, kompenzace zirat

* Mezi neurony
o chemicky

Sodium (Na*) 12 mM 145 mM
Potassium (K*) 140 mM 5mM
Calcium (Ca™) 0.1 uM 2 mM
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Vedeni vzruchu

Zesileni signdlu
Kompenzace zirat
Otvirani potencidlem
fizenych kandlkd
/mény potencidalu
ndsledkem pohybu iontd
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RESTING POTEMNTIAL;
Membrane is pelarized
{positively - charged
aulside, negatively
charged inside); sodium
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Qutside and potassium
iong (K*) are abundan
ingada,

Resting potential

ACTION POTENTIAL:
Sodium channel gates
open. Na© iong rash in,
depalarizing the
membrana. Furthar
down the axon, the
membrang Is still in its
resting potential

Action potantial
beqins, depalariz-
ing the membrane

REPOLARIZATION
The sodium channel
gates close and the
potassium channal
qates apen. K ions
rush-out of the cell,
re-gstaplishing the
rexsling potantial,

Repolarization
begins.

[£]
RESTORING hNa™/K*®
DISTRIBUTICN:

As the action potential
sweaps along, the arig-
imal distributicn of Na~
{ouiside) and K* {inside)
is restored by the
sodium-poiassium
pumps. Further dawn the
axan, the action potential
causes sodium channel
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Vedeni vzruchu
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« Zd&kladem vedeni vzruchu podél vybézku neuront je Sifici se zména
potencidlu na membrdné (A). Jeji pricinou i ndsledkem je otevirdni a
uzavirdni potencidlem fizenych iontovych kandalkd - Casovy pribéh
na grafu (B).
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Vedeni vzruchu
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Repolarization of membrane, closure of gate, and
displacament of channal-inactivating segment

« Pracovni cyklus kandalku
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Vedeni vzruchu

(c) Voltage-gated Na* channel protein (monomer)

« Struktura Na-kandlku —rozvinuto do plochy
o |1 retézec. 4 transmembrdnové segmenty po 6 helixech
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Vedeni vzruchu

(a) Voltage-gated K" channel protein (tetramer)
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« Struktura K-kandlku-rozvinuto do plochy
o 4retézce - tfransmembrdnové segmenty po 6 helixech
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Vedeni vzruchu
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e Funkcni schema K-kanalku
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Vedeni vzruchu

e Ovlivnéni kandlkd — otvirdni a blokace - toxické i léCivé UCinky
o Na* - ovlivni rychlost prenosu vzruchu
o K* - prodlouzeni tfrvani akéniho potencidlu (IeCeni srdeCnich arytmii)
- (CH3),N*, fada IECiv

« Tetrodotoxin — Ctverzubci (fugu)
o Blokdtor Na* kandlkd
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Vedeni vzruchu

* Prenos vzruchu mezi dvema neurony
o je zprostredkovdn chemickymi prenaseci - neurotransmitery
o uvolnovdny z presynaptické membrdny — otevieni Ca-kandlkd

o vazbou na chemicky fizeny kandlek v postsynaptické membrdané zpUsobi jeho
otevreni a zmenu membrdanoveho potencialu na postsynaptické membrdane.

Direction of
nerve impulse

— Presynaptic
membrane

Synaptic
vesicle

@) OOO ® Synaptic cleft

— Postsynaptic
membrane

« Schema synapse
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Synapse
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« Uvolnovani neurotransmiteru (napr. acetylcholinu)

o FUze membrdn veziklu a neuronu
o Neurofransmiter v rezervé
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Synapse

« Botulotoxin
o H alrtetézce - disulfidovy muUstek
o Hydrolyza fuzogennich
proteiny (L-podjednotka)
zabrdni vyliti AC
o Ochrnuti svalt
o Toxické —I|éCebné
vyuziti (myorelaxans)
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Synapse

Synaptic
side

::,:..'1'- " '; :-'u ::- :.;_ L L Rotation and 5
a's'en] ' r‘- sliding of helices [
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Cytosolic
side

« Model chemicky fizeného kandlku (Na+) v

postsynaptické membrdané
o Vvpravo schema jeho otevirdni po navdazdani neurofransmiteru acetylcholinu
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Synapse

Polarized Depolarized
postsynaptic postsynaptic
membrane membrane
(= =75 mV) ™, (= 0 mV) ‘m\ Na

High [K']

Low [Na'] Acetylchaline

—_——

Direction of
action potential

« Vznik akéniho potencidlu v postsynapticke membrané
ndasledkem otfevreni Na* kandlku po navazani acetylcholinu.
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Synapse

___axon
presynaptické bunky
synaptické
vacky
postsynapticka neurotransmiter
burika
synapticka receptor pro
Stérbina neurotransmiter
klidovy stav uvolnéni acetylcholinu depolarizace vytvari
a nasledna depolarizace akéni potencial podel
postsynaptické buné&éné membrany
membrany
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Synapse

« Uzavreni kandlu — hydrolyza acetylcholinu
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Sarin

« Cholinesterasa

o jako serinovd hydrolasa je inhibovdna organofosfaty
o Ndsledek inhibice — paralyza nervové Cinnosti — BChL, pesticidy

® Footer Text 11/26/2013 @19



Synapse

HAC
oA
H.C—}

 Tubokurarin

o zabranuje depolarizaci postsynaptické membrdny — ochrnuti.
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o Svalovd relaxace pri operacich, antagonista AC receptor® (nikotinového

fypu)
. (CH3)3N+'(CH2)10'N+(CH3)3

o Dekamethonium (jodid) — permanentni depolarizace — otevieny kandl
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Synapse
* Dalsi neurotransmitery

* Adrenalin, serotonin, GABA aj., typicky aminy

o Gly — strychnin blokuje receptorové retardéry — antagonismus s barbituraty

» Dalsi latky interagujici s receptory — alkaloidy, drogy
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