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ELECTRICAL ACTIVITY OF EXCITABLE CELLS

Neuronal action potential

> n L
Excitable cells 0 mv
i : repolarization:
Exist in nervous, muscular K+ outflux

and glandular tissue

Exhibit a resting potential
and an action potential

] -70 mV

depolarization:
Necessary for information Na+ influx

transfer (e.g. sensory info Cardiac action potential
INn nervous system or
coordination of blood
pumping in the heart)
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Chromatin

MNuclear envelope
Nucleus

MNucleolus

Smooth endoplasmic
reticulum

Cytosol

Lysosome

Mitochondrion

Centrioles
Centrosome Rough )
matrix endoplasmic

reticulum

Ribosomes

Golgi apparatus
Microvilli

" = Secretion being released

from cell by exocytosis
Microfilament

Microtubule

Intermediate
filaments

Peroxisome
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(A . " / Phospholipid
Cholesterol Integral protein molecule

- (Globular protein) Surface protein
Glycolipid

Peripherial protein Filaments of f AlpharHelixprotein © . esohobi tal
cytoskeleton (Integral protein)

Cytoplasm
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Activation
gat\e Na™ Na™ Na™
ANILIA AL AARNA NAAR ARRAN NARN
WM M WMYM MMMM MMMY MMM Q'R
Inactivation
gate
Resting Activated Inactivated
(—90 mV) (—90 to +35 mV) (+35 to — 90 mV,
delayed)
NANNA NN NANN NI AN
\ M \ MM \ MM WM\
K+ K*’)
Resting Slow activation
(—90 mV) (+35 to —90 mV)
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Channel Carrier proteins
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diffusion diffusion

Diffusion Active transport
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Mat NaT KT
Sodium gates
close

Mat Mat
Patassium gates
Gpen

Depolarization

i Mat , MaT
K.

_':'-'[In'lulum
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B Mat™ KT

Active sodium
and potassium

PUMps.

Hepolarization
Rest

potential

Hyperpolarization
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DYindrfics of & ectric_al.cen‘itio'ns' :
Dynamics of electme conditons of the exatable fssue (A) and dynamics

ofexctabiity mthe sngle cycle ofexctaton (B)
A: ab-rest conditon (safc polarzaton), st pofenial;
bh - exctaion (2cfion potentrl
be ~Jateat pent;
ce~depolazation (cd - low; de-rapid);
d - catical Level of epolanzation, treshold:
eg - tepolanization (e - rapi; fg - dow, negative afferpotental);
oh - hypenpolanzation, posiave effer-patential,
B: &'’ norml exciabry;
e’ 0’ -supenmormel exatabily
O'; €f - relaive reracory pent;
e’ - absolute refractory penod;
b’ supemomel excrtabily
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A B C

The elecirographic characierisiic of excitable membrane reactions at the
action different strengih of irritators: A - local response (action of the subthresh-
old irritator); B - action poiential (action of the threshold irritator); C - action

poiential jaction of the syprathreshold irritator).
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The curve "strength-duration”. vertical axis - strength; horizonial axis -
time of irritant action, peini A - threshold force {theobase) and thresheld (useful)
time; point B - double rheobase and chronaxie




Physiological process

Action potential (4P)

Local response (LR)

1. Conductng

1. AP spreads from the place
of origm zlong zll length of
nerve of muscle fiber.

1. LR anzes m the place of
writziton. LE. can't be con-
ducted.

2. Spreadmg

2. AP spreads without extm-
suishimg.

2. LE spreads with extm-
suishmg.

. Anzmg

3. AP anses with the action of
threshold writation.

3. LR arizes with the action of
subthresheld stmulus.

4. 5trength of writation

4. AP depends upon the
strength of writation accordmg
to "zll-or-nene” law: the am-
plitude of AP doesn't depend
upcn the irrtzhion  strength
after the crical level of depo-
larization reachmg.

4. LR depends upon the
strength of writation: at the
merezsmg  of strength  sub-
thresheld writation the ampli-
tude of LR will be mereased.

5. Ampliude

3. 80-130 mV

3. 1040 mV

6. Summation

6. AP can't be summated.

6. LE can be summated

7. Excitability

7. Whil= AP formation the cell
membrane has variable excitz-
bality.

7. LR accomplished with
mereased exertability.
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