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MEMBRANE OF EXCITABLE CELL

ELECTRICAL TRANSMISSION OF INFORMATION




PLASMATIC MEMBRANE
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1/ Protein molecules

Membrane

| — integral protein Y O
R — receptor -molecules N /5 )
E — enzyme e |
K — channel R 08 ;

“P—pump (ATP-ase)

Nexus (gap junction) ——




‘SODIUM-POTASSIUI\/I PUMP
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‘ RESTING MEMBRANE VOLTAGE

150mM Na™ ++++++Na+ +++++++ K+++++
[
ATP —
3 2
K* |
155mM
Electrical gradient e . i
Equilibrium potential
Nernst equation: Ey, = +40 mV
R.T (Cxour) Ex =-90 mV

Ex= — In - _

. (Cx.) Ec =-70 mV
.=0,.(E-E)) E, =-85mV

| — current, E — voltage, g — specific voltage and time-dependent conductance



« RESTING MEMBRANE POTENTIAL IS ACONDITION

OF EXCITABILITY

« IT DEPENDS ON HIGH RESTING MEMBRANE

CONDUCTIVITY FOR POTASSIUM




| ACTION POTENTIAL |
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Electrical gradient

- - K+
Depolarisation Repolarisation
Transpolarisation (Hyperpolarisation)



ACTION POTENTIAL IS APROPAGATED

ELECTRICAL SIGNAL GENERATED BY FAST

SODIUM CURRENT INTO THE CELL




Polarized Membrane Depolarized Membrane

resting closed
extracellular

intracellular

inactivated closed



50mV

transpolarisation ACTION POTENTIAL

depolarisation

repolarisation

®

Threshold potential

Resting potential

hyperpolarisation
influx of sodium
; eflux of potassium

Local current

[depol. pol.

Propagation with decrement

*Unit of excitation activity

»,,All or nothing* response

*Propagation without decrement (,,domino
effect®)

*Refracterity
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\elocity of excitation propagation (depolarisation front) is a function
of:

*Intensity of local currents
*Resistance outside the conductor (myelin)
Resistance of the conductor (indirect relationship)

Nodes of Ranvier, saltatory conduction

Neuron
Input section transmission section output section
(coding of inf.) (transmission of inf.) (decoding of inf.)

dendrites” body

synapses




eexcitatory

SYNAPSIS | Linhibitory

Action potential
Calcium ions

Neurotransmitter (mediator)
Presynaptic membrane

Synaptic cleft

Postsynaptic membrane
(local change of voltage)
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Dendrites

A

T

AXon

SYNAPSIS:
A — axodendritic
B — axosomatic

C - axoaxonal



MUSCLE: striated, heart, smooth
MYOFIBRILE

SR T-canal

sarcolemma



Sarcomere
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Stavba a funkce

motoricka
ploténka

vidkna

mitochondrie
bunééné jadro/yldkno
sarkomera

elektricke sprazeni

sarkoplazmatické
retikulum

Ca''-,spinac*

pacemaker
odpoved na podnét
tetanizovatelny

pracovni rozsah

fuziformni, kratka (max. 0,2 mm)
necetné

1

zédna

castedné (jednotkovy typ)

malo vyvinuté

kalmodulin/kaldesmon

zEasti spontanné rytmicky &inny (1s'-1h ™)

zména tonu nebo frekvence rytmu
ano

kiivka délka/sila
je proménliva

-
srdeéni sval (pficné pruhovany)
e

zadna

vétvena

cetne

1

ano, délka max. 2,6 ym
ano (funkéni syncytium)
pfiméfené vyvinuté
troponin

ano (sinoatriaini uzel asi 157")
JVvie nebo nic”
ne

na vzestupu kiivky sila/delka
{viztab 215 E)

P iy
kosterni sval (pfi¢né pruhovany)

A
s
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ano

eylindrickd, dlouha (max. 15 cm)
necetné (v zavislosti na typu svalu)
cetna

ano, délka max. 3,65 ym

ne

silné yyvinuté

troponin

ne {nutny narvovy podnét)
odstupniovana
ano

v maximu kfivky sila/délka
(viztab. 2.15E)

., absolutné _, relativné , 1« absolutné
: . > 4> e
Spike” _ refrakterni | |refrakterni +50 - refrakterni

odpovéd'
na podnét spontanni
kolisani
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-50 F

potencial = : 100 ¢

napéti 100 200 300 400
svalu




