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Myelin Sheath

Myelin sheath :

Nodes ol Ranvier

NaK - ATPasa

Sodium (Na") 12 mM 145 mM

Potassium (K") 140 mM 5 mM
Calcium (Ca™) 0.1 uM 2 mM



RESTIMG POTENTIAL:
Membrane is polarized
{positively - charged
autside, nagativaly
charged inside); sodium
ions {Ma*) are abundant
Outside and polassium
ipnz (K*) are abundant
inside,
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ACTION POTENTIAL:
Sodium channel gates
cpen, Ma© ions rush in,
depalarizing tha
membrang. Further
down the axon, the
membrane ks still inits
resting potential.

E

REPOLARIZATION:
The sodium channal
gates close and the
potassium channel
gates apen, K ions
ruesh out of the cell,
re-gslablishing the
reesting potential,

]

RESTORIMNG Ma™/k*
DISTRIBUTION:

As the action potential
swaeps along, the arig-
imal distribution of Na~
{ouiside] and K* (insidea}
is restored by the
sodium-poiassium
pumps. Further down the
axan, the action potential
cauges sodium charns
gaies o opan.

Action potantial
begins, depalariz-
ing the membrane

Repolarization
begins.

Repolarization is
completed; return
to resting patantial
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Zakladem vedeni vzruchu podél vybézku neurond je Sifici se zména potencialu na
membrané (A). Jeji pfiinou i nasledkem je otevirani a uzavirani potencialem Fizenych
iontovych kanalkl - Casovy pribéh na grafu (B).
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(c) Voltage-gated Na" channel protein (monomer)
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(a) Voltage-gated K' channel protein (tetramer)
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Ovlivnéni kanalku — otvirani a blokace

Na' - ovlivni rychlost pfenosu vzruchu

Tetrodotoxin
Blokator Na” kanalkd

K" - prodlouzeni trvani akéniho potencialu (Ié¢eni srdeénich arytmii)
(CH3)4N"
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SYNAPSE

Direction of
nerve impulse

Presynaptic
membrane

T~

Synaptic
vesicle

% 0088 | Synaptic cleft

Postsynaptic
membrane

Acetylcholine

Pienos vzruchu mezi dvéma neurony
je  zprostiedkovan  chemickymi
pfenaSeCi - neurotransmitery Ty jsou
uvoliiovany z presynaptické
membrany a vazbou na chemicky
fizeny kandlek v postsynaptické
membran¢ zplsobi jeho otevieni a
zménu membranového potencidlu na
postsynaptické membrang.

Acetylcholin je jednim z
neurotransmiterd, ptisobi v cholinergnim
nervstvu.
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Model chemicky Fizeného kandalku (Na') v postsynaptické membrané, vpravo
schema jeho otevirani po navazdani neurotransmiteru.



Polarized Depolarized

postsynaptic postsynaptic
mebuqﬁ TEMhﬁr K\\
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Acetylcholine K
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Direction of
action potential

Vznik akéniho potencidlu v postsynaptické membrdné ndsledkem otevieni Na*
kandlku po navazani acetylcholinu.

axon
presynaptické buriky

synapticke
vacky

postsynapticka neurotransmiter
bunka

synapticka receptor pro
Stérbina neurotransmiter

klidovy stav uvolnéni acetylcholinu depolarizace vytvari
a nasledna depolarizace akéni potencial podel
postsynapticke buné&éné membrany

membrany



Uzavreni kanalu — hydrolyza acetylcholinu

Cholinesterasa — jako serinova hydrolasa je inhibovana organofosfaty

Nasledek inhibice — paralyza nervové ¢innosti — BChL, pesticidy
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Tubokurarin, zabraiuje depolarizaci postsynaptické membrany — ochrnuti.
Svalova relaxace pti operacich, antagonista AC receptort (nikotinového typu)

(CH3)sN"-(CH,),0-N"(CH);

Dekamethonium (jodid) — permanentni depolarizace — otevieny kanal



Dalsi neurotransmitery

Adrenalin, serotonin, GABA aj., typicky aminy

Dalsi latky interagujici s receptory — alkaloidy, drogy



