®USNONOI'NA HA BBSBYAUMMUTE
TbKAHM.

MEMBPAHEH MOTEHLMAA HA NMOKOMW.
AKLUHMOHEH NMOTEHLIAAA.
[MPOBEXAAHE HA AKLUMOHHUA
NMOTEHUNAA
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Bb3byaumMocT U Bb3byxaeHue

Apa3HuMocm - CBOUCTBO Ha XXMBaTa TbKaH
Oa pearmpa Ha Bb3OeUCTBUA OT BbTpellHaTa
Mnn BbHLUHATa cpeaa.

Bb36ydumocm - CBONCTBO Ha Bb30yanMmnTe
TbKaHW (HEPBHA N MYCKYSiHA) ga pearvpar Ha
Bb30ENCTBUA C NPOLEC Ha Bb30YyXXAEHME.

Bb36yxdeHuemo e crneyugu4yHa rnpoMsiHa
Ha eJIeKmpuUYHUsI MomeHyuarsl Ha
LUuTonnasmeHata membpaHa Ha HeEPBHUTE
NN MYCKYTIHUTE KNETKMW.




MemObpaHeH noteHuyaA Ha NOKOW

MemMOpaHHUAT NOTEHLMAr Ha NOKOW € pasnukaTa
B ENIEKTPUYHMNA NOTEHLUMAN Ha BbTPEKNeTbYHaTa U
M3BbHKNETbYHaTa NOBLPXHOCT Ha KneTb4yHaTa
MembpaHa. Tasm pasnuka HopmarnHo e okono 60 -
90 mmnuBonTa, KaTto BbTPEKNETbYHATA
NOBBLPXHOCT € eneKkTpooTpuLaTeniHa cnpsmo
M3BbHKNETbYHaTa NOBbPXHOCT.



A small number of sodium (Na*) ions continually leak As Na* ions accumulate in the cytosol, they are pumped
into the cell. This makes the membrane potential outward in exchange for potassium ions by the Na*/K*
more positive, weakening the electrical restraint on pump. The result is a low concentration of Na* ions

the movement of potassium (K*) ions. A small inside the cell. Some Na* ions in the cytosol cause the
number of ions now leak out of the cell. membrane potential to be more positive than the
equilibrium membrane potential for K*.

Semipermeable
membrane

Cytosol Extracellular fluid Cytosol Extracellular fluid
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The unit of measurement

of potential difference is
the volt (V), and the
transmembrane

potential of a neuron is
usually near 0.07 V. Such a
value is usually expressed
as -70 mV (or =70
millivolts—thousandths of
a volt) with the minus sign
indicating that the interior
is negatively charged.

The cytosol containsan —~ _

abundance of negatively
charged proteins,
whereas the extracellular
fluid contains relatively
few. These proteins
cannot cross the plasma
membrane.

©2011 Pearson Education, Inc.

The sodium-potassium exchange
pump ejects 3 Na* for every 2 K*
recovered from the extracellular

Potassium ions fluid. At a transmembrane Sodium ions can
can diffuse out of potential of =70 mV, the rate of diffuse into the
the cell through Na* entry versus K* loss is 3:2, cell through
potassium leak and the exchange pump sodium leak
channels. maintains a stable resting channels.
potential.
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An overview of the events responsible for the normal resting potential of a neuron



YpaeHeHue Ha Nernst - 3a pasHogeceH riomeHuuarsi
Ha dadeH UOH

Ex (mV) = £61 log Cxe/CXi

YpaeHeHue Ha GOLDMAN - 3a membpaHeH
rnomeHyuar Ha rnokou

Em (mV) = - 61 log CNai. PNai+CKi .PKi + CCle. PCle
CNae. PNae + CKe .PKe + CCIi. PCIi
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BupoBe Bb3byaAuMU MeMOpaHU

EnekTpoBb30Oyanmm membpaHu ca Te3mn, KOuTto
NMPOMEHAT NPONYCKINBOCTTA CU 3a NOHU B
3aBMCUMOCT OT MeMBpPaHHUA NoTeHLMan
(MembpaHaTta Ha akcoHa, Ha MYyCKynHaTa KneTka,
Ha KapguomuouunTa).

EnekTpoHeBBL3OYyanMUTE MEMOpPaHN NPOMEHAT
NPONYyCKNMBOCTTa CU 3a MOHU B pe3dynTaT Ha
CBbp3BaHe Ha MEMDOpaHHN peLienTopun c
HeBpomMeauaTopu (NocTcuHanTuyHaTa membpaHa)
Mnn noa Bb3AeNUCTBUE HA HAKAKbB BN, EHEPrUs
(MembpaHaTa Ha peLlenTopuTe Ha CETUBHUTE
CUCTEMMN).
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XapaKTepPUCTUKA
Ha AOKaAHMA OTTOBOP

AmMnnutyaaTta My e nponopLuoHanHa Ha
cunara Ha gpasHutens (amnnmMTyagHo KoampaHe
Ha MHopMaLMATa 3a cunarta Ha gpasHuTens);

Pa3npocTtpaHaBa ce CbC 3aTUXBaHE B
orpaHuU4yeH y4acTbK OT MACTOTO Ha
reHepupaHe;

IMa Bb3MOXHOCT 3a CyMUpaHe Ha NoKanHUTE
OTrOBOPMW.



C. elegans

GABA

o

Vertebrates

GABA

EnekTpoHeBb3OyaAMMUTE
MemMbpaHu (CETUBHN peLenTopu u
NOCTCUHANTUYHUTE MEMOpPaHN)
reHepupar JlokaneH oTroBop npu
Bb30y>XaaHe.

Inhibitory Post-Synaptic Potential

threshold

Excitatory Post-Synaptic Potential

action
potential

see fig. 48.12



BuaoBe peuentopu Ha
NoCTCMHaNTMYHaATa membpaHa

(A) Ligand-gated ion channels (B) G-protein~coupled receptors
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G-protein subunits or
intracellular messengers
modulate 1on channels




N — XOAMHEPruyHu peuenTtopu

Nicotinic Cholinergic Receptor

+
Extracellular Acetylcholine i

Sodium channel

Phospholipids

Membrane

Intracellular Time

| Acetylcholine




AKUMOHEH NOTEHUMAA

[1o0 0eucmeue Ha docmammb4HO CUSIEH
opasHumern (rpaaos) 8 efnekmpoeb3byoumama
membpaHa npomu4vam riocriedo8amersiHo U 3a
MOYHO OrpeodesieHo 8peme crie0HuUme
NMPOMeHU. HamarsigieaHe Ha MembpaHHUS
rnomeHuyuarn (Oenosnspu3ayusi) 0o ornpederieHa
cmouHocm, riocriedeaHa om eb3cmaHo8si8aHe
Ha mMmembpaHHUs nomeHuyuari
(pernonsapu3ayusi). CbBKYNHOCTTA OT TE3N
NPOMEHN Ce Hapuia akyuoHeH nomeHuyuarn.



[loTeHunan-3aBUCUMU HATPUEBMU

© ‘'m'gate *
closed

‘h’ gate
opens\ o ° °

o

End of Repolarization

and After-potential

4]

‘h’ gate %
closes °
o

Repolarization

(+]
Activation
gate closed

Resting
Membrane Potential

IO Na' channel, ion

|o K" channel, ion

Fif

O
o (<]

Depolarization

© K’ channel
open
° v

KaHaAU



XapaKTepUCTUKa Ha aKUMOHHUA
NOTEHLMAA

3aKOH 3a “BCUYKO UINMUN HULLO™

4YeCTOTHO KoaupaHe Ha
MHPOpMaLUMATa 3a cunara Ha
HaanparoBuTe ApasHUTenu
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EnekTpoBb3dyanmmTe memopaHu npun Bb30yxaaHe
reHepupar
AKLMOHEH noTeHuman.
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KpnBa Ha XopBer-Banc
(3aBMCUMOCT CUAQ-NMPOABAKUTEAHOCT)
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Dendrites Presynaptic terminals

Soma

Nucleus

Axon
hillock

Axon
terminals
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Integration

Impulse conduction
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Information flow through neurons
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Collect Integratesincoming  Passes electrical signals
electrical  signalsand generates to dendrites of another
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Figure 45-2b Biological Science, 2/e
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(a) Resting potential

O mV
—70 +40
mV \ mv Extracellular fluid

@ Na* channel
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K* channel

Systoptesm (1) D e &
@ @ C @ @ ATP
Na* /K* transporter

At the resting potential, all voltage-gated Na* channels and most voltage-gated K* channels are closed. The Na*/K* transporter
pumps K* ions into the cell and Na* ions out.

(b) Depolarization

o mvVv

;Vl; / ;\mv .

K* channel @ Na* channel

Na* /K* transporter

In response to a depolarization, some Na*® channels open, allowing Na* ions to enter the cell. The membrane starts to depolarize
(the charge across the membrane lessens). If the threshold of excitation is reached, all the Na* channels open.

(c) Hyperpolarization

o mvVv

—70 +40
mv o mvV
@ @ @ K* channel Na* channel
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Na* /K* transporter

At the peak action potential, Na* channels close while K* channels open. K* leaves the cell, and the membrane eventually
becomes hyperpolarized.




AKLUMOHEH NoTeHUUaA Ha HEBPOH
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action potential propagation
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[eHepupaHe Ha aKUMOHEH MOoTeEHLMAA
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AKUMOHEH NoTeHUMaA Ha HEBPOHA
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Na+ inflow at node Na+ diffuses along Excitation of voltage-
generates action inside of axolemma regulated gates will
potential (slow but to next node generate next action
nondecremental) (fast but decremental) potential here

Depolarizing
stimulis

Myelin sheath

—>

Decremental Action potential
conduction under is regenerated
myelin sheath at nodes of Ranvier




Pa3npocrtpaHeHne Ha aKLUMOHHNA MOTEHLUaA

(B} Action potential propagation

Provimt I3




BuapoBe HEPBHU BAAKHa

Table 2: Nerve Fiber Types and Nerve Blocking

Diameter Conduction
(microns) | Mystiication | yeiocity (mvs)

Proprioception,
motor

Touch, pressure

Musdie spindies

Pain, temperature

Preganglionic
Type B aulonomic

Type C
Dorsal root Pain 0.4-12 None 05-23

Sympathetic Postganglionic 0313 None 07-23

Pain practitioners block the nerves transmitting pain impuises (Type A-0, Type C

Lower concanirations of local anasthetic will only biock the small unmyeliinated and lightly myelinated (Type C and Type A-8) fibars

Middle-frequency currents {2,000-20.000 Hz) block smaller unmyainatad (Type C) and small myainataed (Type A-0) fibars

Larger fibers (Type A-a, B, y) require high-amplitude currents and are usually spared in electrical, low-dose chemical {eg, labor epidural) blocks




3aKOHU 3a NPOoBEXAAHE Ha
Bb30y)XAEHUETO MO0 HEPBHUTE BAAKHA:

1. 3aKoH 3a usnosnornyHaTa LUanocT Ha
HepBa

2. 3aKOH 3a ABYNOCOYHOTO npoBeXaaHe
3. 3aKOH 3a MU30nMpaHoTOo NpoBeXaaHe
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