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Lecture 2
Properties of cardiac muscles:
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1- A.P doesn’t go from atria into ventricles because of fibrous skeleton

2- myocardium is nerve regulated doesn’t need nerve to make depolarization and
A.P

The pace maker and the

The conducting system of the heart conducting system of the
heart:
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Autonomic nerve control of cardiac rhythmicity and impulse
conduction
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sl (positive) 334 ) ¢ s Bl 20 conduction J) e daasy Ll 51 4 :Dromotropic
(negative) Qi
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Sympathetic:

activation J 3 b e Clill ALK activity J) 2 s noradrenaline J) D& & <ajaia e )
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Contractility not contraction
Contractlity includes two factors: contraction and time of contracton,two are increased by
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Heart action potential:
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The Cardiac Action Potentials
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The non pacemaker action potential
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(The rapid depolarization phase):PHASE
0

LAY alie J A paa 4l e jaear
membrane potential J) Jsd s o 23 guall
U V) L) s Jaans 138 5 65- 1 90- (e
JI 05S5 223 gap junction JI Gib oo A sl
S a0 sl J 23 el SA node JI JAL AP

20+ ) membrane potential J! Jias ()|

NA+ channels J! inactivation (33~

MEMERANE POTENTIAL (')

SCAN ME!

Jaxs early repolarization phase :Phasel
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membrane voltage le agiagall §ik 7, Lo 63¥ Sale ey NaCl pas bl o of cha ol
A agaligdl ,30 ¢3¥ cardiac arrythmia oo pau bl Sgas €5 depem K Gkl cnbael 151 oS
membrane voltage le

conductance of channels that J % 3 negativity J 4 3L 3L (membrane potential)
Repolarization J) g » 138 5 carry ik1

Nernst equation 3 <@ sS Vm J) ks resting membrane potential :Phase4

s A g o 33 pall (a3 30 100 & SH o sl sl conductance J oY i35 potential of k+
J\s hyperpolarization J 2 5is hypokalemia J& Vm Ju usis (52500 gl gall 20aSy s
Ju s Y 4 Huadll 8 & g seall Walad 84l e hypopolarization J! g2 sishyperkalemia
Vm
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ATP- driven Ca+2 pump
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1-The threshold potential (about — 40 mV)
2.The slow diastolic depolarization throughout phase 4 (Prepotential)

3.The maximal repolarization potential (maximal negativity during phase 4, about

-55 to -60 mV)
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The Cardiac refractory periods
AP Jiany 7 ey il 7 5 L stimulation J i) L (2 ya3 5l 13 5l o8 a sill
There are 2 refractory periods in the heart:

1- the effective (absolute) refractory period:

oy dinsa ladie 50- Jsal Vm Jl dea sz L phase 3 —alie 23l phase 0 4y (e ik
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2- The relative refractory period
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Excitation-Contraction Coupling:
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ryanodine receptor leewis J calcium release channels J) J& Ca+2 J) Jax
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Sl troponin C Jb ks (e excitation J! J3A cytoplasmic Ca+2 J) 32 s 4w
contraction J! Jwaxy

J) G 138 Jeasy 385 2 50ullSIL troponin C J) e Hlaie e adiaty contraction J1 s 8 bk
sympathetic stimulation
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Jery o )50 Sl intercellular cAMP JV 5% &Y catecholamines J) (i b (e way 124
ol o sall A1 L activation of cAMP-dependent protein kinase A
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Protein kinase A = phosphorylation of L-type calcium channels=> 1" calcium
influx

Protein kinase A = phosphorylation of phospholamban = 1 calcium uptake into
the sarcoplasmic reticulum

Test Question :Action potential of the SA nodal fiber is usually caused by?

A. Closure of fast sodium channels.

B. Opening of fast sodium channels.

C. Opening of potassium channels.
D. Opening of slow calcium-sodium channels.
E. Opening of sodium and potassium channels.

Answer: D




