PRENOS NERVOVEHO VZRUCHU

Neuron
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NaK - ATPasa

Sodium (Na") 12 mM 145 mM

Potassium (K") 140 mM 5 mM

Calcium (Ca™) 0.1 upM 2 mM



RESTING POTENTIAL:
Membrane s polarized
{positively - charged
oulside, negatively
charged insida); sodium
ions {Na”) ars abundan
autside and potassium
iong (K*) are abundan
iresede.

2]

ACTION POTENTIAL:
Sodium channel gates
open, Ma®ons rush in,
depalarizing the
membrang. Further
g the axon, the
mambrane 5 still in its
resting potential.

E

Action potential

REPOLARIZATION
The sadwm charnal
gates close and the
potassiem channel.
gates open. K* ions
Tu=h-out of the cell,
re-e2tablishing the
resting potential,

&
RESTORING MaK*
DISTRIBUTION:

As the action paotential
sweeps along, the arlg-
imal distributicn of Na~
{ouiside) and K* {inside}
is restared by the
sodium-poiassium

cauzes sodwm channal
gates o opean.

pumps. Further down 1he
axon, the action potential

biegins, depalariz-
ing the: membrane:

Repolarization
begins.

Fepolanzation is
comgleted; return
Lo resting potentiak



+0pF—-———"5-—————"———"-"——-—-——-
T +40 \Na+ equilibrium
s potential
o T20—
cC
Z 0 o) Na*
2 2
o
o —20 £ %
&5 Resting 3©
= : o c
8 —40 /potentlal £ Kt
Q 60 o
s N — I I
TR e e -y 1 2 3
~&0 AN K* equilibrium potential -
: Time (ms)
(A) Time — (B)

Zakladem vedeni vzruchu podél vybézku neuronu je Sifici se zména potencialu na
membrané (A). Jeji pfiCinou i nasledkem je otevirani a uzavirani potencialem fizenych
iontovych kanalkl - Casovy prabéh 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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Acetylcholine

Pfenos vzruchu mezi dvéma neurony je
zprostfedkovan chemickymi prfenaseci -
neurotransmitery Ty jsou uvolfiovany z
presynaptické membrany a vazbou na

chemicky fizeny kanalek v
postsynaptické membrané zplsobi jeho
otevieni a zménu membranového
potencialu na postsynaptické
membrané.

Acetylcholin je jednim z neurotransmiterq,
pusobi v cholinergnim nervstvu.



H* neurotransmitter ATP

antiporter \ H*
H ADP +P
. -a*f—_.-___'a"
1) Impaort of %’%\
neurotransmitter
2 Movement to
active zone
5 Endocytosis via T
1 3 Docking at clathrin- coated
plasma zone vesiclas
4 Ca®triggered

= exocylosis -
Ca?t P Oclathrin
Cytosol

Synaptic

cleft Do{:klng and Ca?*- F‘Iasma D\rnamrn
SEnsing proteins membrane

Polarized Depolarized
postsynaptic postsynaptic

membrane membrane
(~ =75 mV) (~0mv) \ Na*

% o
High [K*
gh [K'] Acetylcholine K*

Low [Na*]

Direction of
action potential

Vznik akéniho potencialu v postsynaptické membrané nasledkem otevieni Na* kanalku
po navazani acetylcholinu.
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Model chemicky Fizeného kanalku (Na*) v postsynaptické membrané, vpravo schema

jeho otevirani po navazani neurotransmiteru.



axon
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klidovy stav uvolnéni acetylcholinu depolarizace vytvari
a nasledna depolarizace akéni potencial podél
postsynapticke bunécné membrany
membrany

Uzavieni kanalu — hydrolyza acetylcholinu

Cholinesterasa — jako serinova hydrolasa je inhibovana organofosfaty

Nasledek inhibice — paralyza nervové €innosti — BChL, pesticidy

Sarin



DalSi neurotransmitery



