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The Structure of Heart
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Electrical Conduction Within
the Heart



Ion Equilibrium Potentials

Na+ + 52 mV

K+ - 96 mV

Ca2+ + 134 mV

Cl- - 64 mV

Ionic Gradients, Potentials & Em





Maintenance of Ionic Gradients



Cardiac APs



Pacemaker APs
(SA & AV nodes)









Factors Affecting Changes in Heart Rate
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Atropine,
Scopolamine,
Hyoscine
butylbromide,
Ipratopium…

Methacholine,
Carbachol,
Bethaechol…

Acebutolol, 
Atenolol,
Propranolol…

E,
NE,
Dopamine,
Dobutamine,
Isoprenaline,
Amphetamine
…

Na:
Quinidine, 
Procainamide
Ca:
Verapamil, 
Diltiazem, 
Flunarizine…



Interesting Note!!!













Structure
Pacemaker rate 

(beats/min; BPM)

SA node 60 – 100 

Atrial myocardium None

AV node 40 – 55

Bundle of His 25 – 40

Bundle branches 25 – 40

Purkinje fibers (network) 25 – 40

Ventricular myocardium None



Non-Pacemaker APs
(Atrial, Ventricular & Purkinje Fiber APs)











(transmits the impulses
through the inter-atrial
septum) 







Electrical Conduction Within
the Heart



Conduction Velocities
&

Activation Times









Excitation-Contraction Coupling

Phospholamban











Ventricular contractility



Refracter Period in Cardiac Muscle









Comparison of 
electrical and 
mechanical 

properties of heart 
muscle with other 

muscles





Lecture Notes




