OY2IONOINA TOY KYTTAPQOY
AYNAMIKO ENEPTEIAZ

— Neupika, JUIKG KUTTAPO

— 1010TNTEC TOU OUVAUIKOU EVEPYEIAC

— lovTik BAGon Tou OUVAUIKOU EVEPYEIAC
— MeTddoon orpaTog oTo veupacova
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Y\g} Schwann's cells
Axon Myelin sheath MU'KO KUTTCXpO

Nucleus

http://www.udel.edu/biology/Wags/histopage/modelspage/new3.gif



Movomoro Aimolo Yevoopovomoro [ToAdmoAro
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AUVOUIKO gvepyEiac
+40mV




AANNQyYEC OTO OUVANIKO TNC MEUBpAvNC

* EKTOAWON:. N aAAayn Tou duvauikou TNG
MEMPBPAVNC TTPOC TTIO BETIKEC TIMEC ATTO TO
OUVANIKO NPEMIOC

o YTepToAwan: N aAAayn Tou duvapikou TNG
MEMPPAVNC TTPOC TTIO APVNTIKEC TIMEC ATTO TO
OUVANIKO NPEMIOC



YTTEQTTOAWON

Peopa  _ _ Tlpog Ta ecw

HEMBPAVNG [lpog Ta £0W

10 ms
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KaTtaypa@n Twv NAEKTPIKWY I0I0TATWYV TOU
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EKTTOAWON

Auvapko
revx//mpla peupatos  + 60 S}SOY&C'Q
1 /S
HAEKTPOTOVIKO OUVANIKO
Peupa | ___Tlpog Ta €&
HepBpavng . [poc 1a éow
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XAPOKTNPIOTIKA OUVAUIKOU EVEPYEIAC

Oud0i¢

Yyoc

AlapKela

— METPNON OTO MICO TOU UYOUC

YTTEQTTOAWON

QATTOAUTN KaI OXETIKN avePEBION TTEPIOOOC
‘OAovV 1) oudEeV’



AUVOUIKO gvepyEiac
+40mV

20mV

5ms , ,
KATIOUCO (pacon

, , ETTAVATTOAWON
aviouoa paon

0UdOC

KGT(D([))\I\
_70mV '\

I l uEBUTTEPTTOAWON



Oud0oc¢ N KATW@AL: To onueio (eTTiTTEdO
OUVAUIKOU) Evapcnc Tou OUVANIKOU EVEPYEIQC

20mV

5 ms

0UOOC

K(]Td)(p)\l\



Aviouoa (pacn TOU OUVAMIKOU EVEPYEIQC

aviouod @aon ';; pog=380-100 mV




KaTiouoa (pacn Tou OUVAMIKOU EVEPYEIQC

20mV

5 ms

aviouoa ¢paon

Ol1apkela=0.5-1msec




MeButTepTTOAWON

20mV

5 ms

-70mV '\

I l uEBUTTEPTTOAWON



AvepeEBIon TTEPIODOC

20mV

o ms OXETIKN

avepEdion
TTEPIO00G
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AUVAUIKO EVEPYEIQC

AL




[lyavTiaio¢ Acovag Tou KaAapapliou

http://www.iac-usnc.org/Methods/squid/dissection1.html
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Action Potentials Recorded from Inside a Nerve Fibre

NERVOUS messages are invariably associated with
an electrical change known as the action potential.
This potential is generally believed to arise at a mem-
brane which is situated between the axoplasm and
the external medium. If this theory is correct, it , e
should be possible to record the action potential -4
between an electrode inside a nerve fibre and the GTG a Uva “ I KO U gvg pvglag
conducting fluid outside it. Most nerve fibres are too
small for this to be tested directly, but we have
recently succeeded in inserting micro-electrodes into
the giant axons of squids (Loligo forbesi)'.

The following method was used. A 500 » axon was
partially dissected from the first stellar nerve and
cut half through with sharp scissors. A fine cannula
was pushed through the cut and tied into the axon
with a thread of silk. The cannula was mounted
with the axon hanging from it in sea water. The
upper part of the axon was illuminated from behind
and could be observed from the front and side by
means of a system of mirrors and a microscope ; the
lower part was insulated by oil and could be stimu-
lated electrically. Action potentials were recorded by
connecting one amplifier lead to the sea water outside
the axon and the other to a micro-electrode which

IREREERRY o R, e
' g B, T

Lt |

P AT A

B AN
Fig. 2.

ACTION POTENTIAL RECORDED BETWEEN INSIDE AND

OUTSIDE OF AXON. TIME MARKER, 500 CYCLES/SEC.

THE VERTICAL SCALE INDICATES THE POTENTIAL OF

THE INTERNAL ELECTRODE IN MILLIVOLTS, THE SEA
WATER OUTSIDE BEING TAKEN AT ZERO POTENTIAL.

TR a

”
b a9 .
B A K
= 1" »
-

g

i

Fig. 1.

PHOTOMICROGRAPH OF ELECTRODE INSIDE QGIANT

AXOX. | SOALE DIVISION = 33 4. | Hodgkin and Huxley, 1939, Nature
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KaTtaypa@r OUVAUIKOU EVEPYEIQC

A.L. Hodgkin

A.F. Huxley

18



YTTOAOYIOUOC TOU QUVANIKOU TNGC MENPBPAVNC
KATA TN OIAPKEIO TWV OUVAMIKWY EVEPYEIQC

v _RT [ pelK], + py[Nal, + palCl],

o F UK+ py[Nal + p[CL,
— PyiPy,iPq = 1:15:0.1
— V=(RT/F) *In[(4*1+145*15+10*0.1)/
(1*150+15*15+110*0.1) <»

— V =58*|log[(4+2175+1)/
(150+225+11)] = 58 * log(2180/386)

— V =58 *log(5.65)
—V=58*0.75=43.5mV

KedpaAaio 7, 8, 9 Z1dnpomouAou - NeupoBLoAdoyia 19



[loia KUTTOPO PJTTOPOUV VA EUPAVIOOUV
OUVOMIKO EVEPVYEIAC;

Neupika KUTTOpO

— Acovag

— EKQPUTIKOC KWVOC

2 KEAETIKA MUIKG KUTTAPO
Kapodlaka JUIKG KUTTapd
Agia YUIKA KUTTapO



loVvTIKI G0N TOU OUVAUIKOU EVEPYEIQC

* PeUpa dlauAwv Na+
* Pevua olauAwyv K+

21



AvATITucn TNG TEXVIKNC KABNAWONC TAoNG

Evioyutig Eloodog ofjuatog
(emOupunTod enimedo
g —> > PUvanOD)
EvfxT"vlﬂiélQ\Lj AenTQOOL0 —
NAex0010 VapOQAC VIO UTAG
avaTEOPOOOTNONG

EAleyrtng 0ebpatog

e

22



Membrane current, /| (mA/cm?2)

I, (mMA/cm?)

Iy, (MA/cm?)

A. Depolarizing voltage jump from —-65 mV to 0 mV
omV

—-65 mV

B. Total current (/, + Ix)

1.5+ .
Delayed
outward current

OQutward
current
0.0 - * ———————————————————————————————————————————————————————————————————————————————————————————————
Inward
current
Transient
10 inward current

C. Outward potassium current (/) — after TTX

1.5
0.0 -
D. Inward sodium current (/,,) — after TEA
0.0 -
-10=-
0 1 2 3 4 5
Time (ms)
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