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Conducting System of the Heart 

Å Heart hasČ Special system 

Å That Generates ČElectrical impulses 

Å To Cause ČRhythmic Contractions 
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Conducting System of the Heart 

Å Heart Č 

Å Specialized pathway Č  

Å Conducts Č Electrical impulses 
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Electrical impulses 

Å Allow the atria  to contract 

Å Before ventricles Č  

Å Proper filling  of the ventricles 

Å Ventricles pumps the  

Å Blood to the various parts of the body 
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Conducting System of the Heart 

Å This special system which is  

Å Combination of 

Å Specialized excitable tissues &  Pathway 

Å Conducting system &  Junctional tissue 

 

5 



Conducting System of the Heart 

1. Sinoatrial node (SA node) 

2. Atrioventricular  node (AV node) 

3. Bundle of His 

4. Right &  Left  Bundle branches (RBB &  LBB) 

5. Purkinje  fibers  
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SA node (Sinoatrial  node) 

Å Small 

Å Flattened 

Å Ellipsoid strip  of Specialized cardiac tissue 
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SA node (Sinoatrial  node) 

Å 3 mm Wide  

Å 15 mm Long  

Å 1 mm Thick 
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SA node Č Location 

Å Superior Posterolateral wall of the Right atrium  

Å Immediately below and  

Å Slightly lateral to the  

Å Opening of the Superior vena cava (SVC) 
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SA node Č Location 

Å At the junction of the  

Å Superior vena cava (SVC) and  

Å The Right atrium  (RA) 
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SA node (Sinoatrial  node) 

Å Fibers Č No contractile muscle filaments 

Å In  diameter 3 to 5 micrometers 

Å Diameter of 10 to 15 micrometers  

Å For the surrounding Atrial  muscle fibers 
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SA nodeČ Development 

Å Develops from Č 

Å Right-sided embryonic structure  
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SA node Č Innervation 

Å The Right Vagus  

Å Right Xth CN Č Parasympathetic 

Å  Mainly  distributed to Č SA node 
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SA node Č Pacemaker 

Å Primary  (Normal) pacemaker 

Å Generates Č Maximum number of impulses 

Å 70-80 / minute 

Å Sets the pace of the heartbeat Č Pacemaker 
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Automatic Electrical Rhythmicity  of the 

Sinus Fibers 

ÅSome Cardiac fibers have the capability of Č  

ÅñSelf-excitationò Č  

ÅA process that can cause Automatic  

ÅRhythmical discharge and contraction 
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Automatic Electrical Rhythmicity  

ÅCapability  Č Automatic Rhythmical discharge and 

contraction 

ÅIs especially true of the fibers of  

ÅThe heartôs specialized conducting system 
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Automatic Electrical Rhythmicity  of the 

Sinus Fibers 

ÅThe Fibers of the sinus node (SA node) 

ÅFor this reason... 

ÅThe sinus node ordinarily   

ÅControls the rate of beat of the entire heart 
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 Self excitation of SA nodal Fibers 

1. Action potential  

2. Recovery from the action potential 

3. Hyperpolarization Č After  the action potential 

is over 
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 Self excitation of SA nodal Fibers 

4. Drift  of the ñRestingò potential to Threshold 

5. Finally  re-excitation to elicit another cycle 

Å Process continues throughout a personôs life 
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Cardiac Muscles 3 membrane Ion Channels  

1. Fast sodium channels 

2. L-type calcium channels  

     (Slow sodium-calcium channels) 

3. Potassium channels 
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Pacemaker Potential 

ÅThe cells of the SA node  

ÅDo not maintain a  

ÅResting Membrane Potential (RMP) 

ÅIn  the manner of  

ÅResting neurons or skeletal muscle cells 
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Pacemaker Potential / Prepotential  

ÅDuring the period of Diastole (Relaxation) 

ÅThe SA node exhibit Č 

ÅSlow Spontaneous depolarization  

ÅCalled theČ Pacemaker potential / Prepotential 
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Resting Membrane Potential of SA node 

ÅñResting membrane potentialò  

ÅOf the Sinus nodal (SA) fiber  

ÅBetween discharges  

Åī 55 mV to ī 60 millivolts  
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RMP of SA node : ī 55  to ī 60 mV 

ÅIn  comparison with    

Åī 85 to ī 90 millivolts   

ÅOf the ventricular  muscle fiber  
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Cause of this Lesser Negativity 

ÅCell membranes of the sinus fibers  

ÅNaturally  leaky to Na+ and Ca2+ ions 

ÅPositive charges of the entering Na+ and Ca2+ ions 

ÅNeutralize some of the intracellular  negativity 
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Self excitation of Sinus Nodal fibers 

ÅHigh sodium ion concentration [Na+] Č 

ÅIn  the ECF outsideČ SA nodal fiber  

ÅModerate number of Čalready open Na+ channels 

ÅNa+ from outside Č  

ÅNormally  tend to leak to the Inside (Influx)  
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Inherent leakiness to Na+ & Ca2+ 

ÅSA nodal fibers 

ÅTo Na+ and Ca2+ ions  

ÅCauses Č Self-excitationČ Autorythmicity 
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Between Heartbeats 

ÅInflux  of positively charged Na+ ions 

ÅCauses Č Slow rise in the RMP 

ÅIn  the Positive direction  

Å Become Č Less negative 
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Potential Reaches Č Threshold voltage 

Åī40 millivolts  

ÅL-type calcium channels become Č ñActivatedò  

ÅCausing the action potential 
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SA nodal fibers ČNot depolarized all the time  

Å2 events occur Č  

ÅDuring the course of the action potential  

ÅTo prevent such a constant state of depolarization  

30 



Cardiac Muscles 3 membrane Ion Channels  

1. Fast sodium (Na+)channels 

2. L-type calcium (Ca2+)channels  

     [Slow sodium-calcium (Na+-Ca2+) channels] 

3. Potassium (K+) channels 
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1st Event Č Closure of L ïType Ca2+ channel 

ÅSlow sodium-calcium channel 

ÅL-type calcium channels become Č Inactivated 

ÅCloses Č Within  about 100 to 150 milliseconds  

ÅAfter  opening  

32 



1st Event Č Closure of L ïType Ca2+ channel 

ÅInflux  of  

ÅPositive Calcium (Ca2+) and Sodium (Na+) ions  

ÅThrough the L-type calcium channels Č Ceases  
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2nd Event Č K+ Channels Č Open 

ÅAt about the same time,  

ÅGreatly Increased numbers of  

ÅPotassium (K+) channels Č Open 
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2nd Event Č K+ Channels Č Open 

ÅPotassium (K+) channels Č Open 

ÅLarge quantities of Positive Potassium ions  

ÅDiffuse out Č Of the fibre 
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2nd Event Č K+ Channels Č Open 

ÅRemain open for another Č Few 10th of a second 

ÅTemporarily  continuing movement of  

ÅPositive charges (K+) out of the cell 
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Both these 2 events 

ÅReduce intracellular  potential  

ÅBack to ČNegative resting level (-55 to -60 mV) 

ÅTerminate Č SA nodal action potential 
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Hyperpolarization State 

ÅExcess negativity inside the fiber  

ÅInitially  carries  

ÅThe ñRestingò membrane potential  

ÅDown to about  Č ī 65 mV to ī 75 mV 

ÅAt the termination of the action potential 
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Hyperpolarization Č Not maintained forever 

ÅThe next few 10th of a second  

ÅAfter  the Action potential is over  

ÅProgressively  

ÅMore and More potassium (K+) channels Č Close  
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 Inward ï Leaking Na+and Ca2+ ions 

ÅOnce again overbalance Č  

ÅOutward flux  of  K+ions 

ÅCauses the ñRestingò potential  

ÅTo drift  upward once more 
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