











extracellularis
tér

intracellularis tér







extracellularis

intracellularis t










e p e ---—---
- ---—---

- - - - - - -

L}
L}
)
L
]
L}
L)
1
[}
L}
L]
L]
L]
'
L
L)
T
1
]
L
L)

:










(W)







A
onstansa®

ly alatt'az mulzussal keltett feszi













“Akc10s potencial torténelem”

1780: Luigi Galvani — elektromos vezetes €s

1zomosszehuzodas kapcsolata

1843: Emil Dubois-Reymond — nyugalmi potencial,

ami megvaltozik izomosszehuzodaskor

1868: Dubois-Reymond tanitvanya Julius Bernstein —
egyenldtlen 1oneloszlas leirdsa; ionaram ingerléskor; terjedo

elektromos potencialvaltozas: akcids potencidl



1938: K.C. Cole — méréssel 1gazolta, hogy
a membran vezetOképesseége megno az
akci10s potencidl alatt

1948: Alan Hodgkin ¢s Bernard Katz —

kimutatta, hogy az akcios potencial

amplitidoja fiigg az extracellularis Na*

koncentraciotol
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K-csatornak nyitnak

Na-csatornak zarodnak
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Andrew Fielding Huxley Alan Loyd Hodgkin
(1917-2012) (1914-1998)

The Nobel Prize in Physiology or Medicine
1963

“for their discoveries concerning the ionic
mechanisms involved in excitation and
inhibition in the peripheral and central
portions of the nerve cell membrane"
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Na* és K* aram mérése
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- Membranpotencial (mV)

Vezetbképesség az akcios potencial alatt
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Patch-Clamp technika

Egyetlen csatornan at foly6 aramot (10-12 A) méri.

The Nobel Prize in Physiology or Medicine
1991 was awarded jointly to Erwin Neher
(1944-) and Bert Sakmann (1942-)

"for their discoveries concerning the
function of single ion channels in cells"
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Patch-Clamp aramkor

Visszacsatolo ellenallas (FBR)

IS

Membran Patch egy ionocsatornaval

L

2

Erosito

A visszacsatolo ellenallason (50
GQ folyé aram erdssegét merjuk
(1012 A).
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Patch-Clamp berendezés
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Patch-Clamp konfiguraciok

SUCTION \
GIGAOHM SEAL
M [Cell attached ]
KCl 7/Ca**-FREE
PULSE OF SUCTION ..; PULL
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whole celll loutside-out| |inside-out
recording patch patch

From Hamill et al 1981



Cell-attached
recording

Patch-pipetta
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Inside-out recording
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The internal face of the lipid
bi-layer faces the bath solution
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The external face of the lipid
bi-layer faces the bath solution

Outside-out
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Single-channel I/V fiiggvény a csatorna
vezetoképességének meghatarozasara
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From Hamill et al 1981



Egyes csatornaknak tobb allapota lehet
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Sodium action potentials synchronize [Ca2+] transients in all dendritic compartments of
mitral cells in the olfactory bulb of anesthetized rats.

Mitral cell Tufted cell
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Charpak S et al. PNAS 2001;98:1230-1234
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Az akcids potencidl terjedése (2)

refrakter aktiv depolarizal6do
tartomany . tartomany tartomany
: + | Nat .
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Terjedés sebessége — milyen gyorsan, milyen messze?












Megoldas: mielinhiively !
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axon tipusa axon atmeéroje (um)  vezetés sebessege (m/s)

] mielinalt

A 18.5 42
ApB 14.0 25
Avy 11.0 17

B Approximately 3.0 42

nem mielinalt
C 25 0.4-0.5
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Diameter [um]













idobeli szummacio: egyazon pontba ¢rkezo kiiszob

alatti ingerek 0sszegzddése akcios potencialt valthat ki
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