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Intrinsic Cardiac Conduction System
Approximately 1% of cardiac muscle cells are
autorhythmic rather than contractile
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Intrinsic Conduction System
Function: initiate & distribute impulses so heart depolarizes 

& contracts in orderly manner from atria to ventricles.
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Propagation of the Cardiac Action Potential

Action potential (AP) starts at 

SA node.

AP conducted through atrial 

muscle, interatrial band and 

internodal pathways.

The AP is delayed at the AV 

node before entering the 

Bundle of His. 

Conduction through the 

Bundle of His and Purkinje 

fibres is extremely rapid.

The ventricles depolarise 

from endo to epicardium and 

from apex to base.









Excitation - Contraction  

Coupling  in Cardiac Muscle

• Contraction occurs by same sliding 

filament activity as in skeletal muscle

some differences:

• AP opens Ca2+ channels in cell membrane

• Ca2+ induced Ca2+ release from SR stores

• Ca2+ removal requires Ca2 -ATPase (into 

SR) &   Na+/Ca2+ indirect active 

transporter (antiport!!) (into ECF)

• Na+ restored via?? Fig 14-11



ECG Deflection Wave 

Irregularities

Enlarged QRS = 

Hypertrophy of 

ventricles 



ECG Deflection Wave 

Irregularities

Prolonged QT 

Interval = 

Repolarization 

abnormalities  

increase chances 

of ventricular 

arrhythmias.



ECG Deflection Wave 

Irregularities

Elevated T wave :

Hyperkalemia



ECG Deflection Wave 

Irregularities

Flat T wave :

Hypokalemia 

or ischemia





Frank Starling Law of the Heart

• The more cardiac muscle is stretched within 

physiological limits, the more forcibly it will 

contract.

• Increasing volumes of blood in ventricles 

increase the stretch & thus the force 

generated by ventricular wall contraction.

• Greater stretch means more blood volume is 

pumped out, up to physical limits.



























Nr = pDv / n

p  = Density

D = Diameter

v  = Velocity

n  = Viscosity
laminar = 2000 or less







































































2.Baroreceptors response



3.Chemoreceptor Reflexes
























