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Nerve supply to the Heart 

1. Sympathetic nerves 

2. Parasympathetic nerves 



Sympathetic Innervation 

Å First  five thoracic segments of the spinal cord 

Å T1 to T5 

Å  Arise Č Stellate Ganglion 

 



Preganglionic Fibers 

Å Sympathetic Preganglionic fibers 

Å From T1 to T5 Thoracic segments 

Å Reach Superior, Middle, Inferior  cervical 

ganglion Č Sympathetic chain 

 



Postganglionic fibers 

Å Arising :  

Å Superior, Middle, Inferior  cervical Ganglion 

Å Innervate: Heart 



Noradrenergic Fibers 

Å Terminate Č Epicardial  region 

 



Sensation from Heart 

Å Carried by Č Sympathetic fibers 



Cardiac sympathetic Nerve supplies 

1. Sinoatrial (SA) node  

2. Atrioventricular  (AV) node 

3. Muscles of Atria   

4. Muscles of  Ventricles 



Stimulation of sympathetic Nerves to Heart 

Å Increase the Heart Rate (HR) Č 

ſ Positive Chronotropic  effect 

Å Increase the Force of contraction Č 

ſ Positive Inotropic  effect 



Stimulation of sympathetic Nerves to Heart 

Å Increase the rate of conduction Č 

ſ Positive Dromotropic  effect 

Å Increase ExcitabilityČ 

ſ Positive Bathmotropic effect 



Mechanism of Action 

Å Sympathetic stimulation Č  

Å Release Epinephrine (Adrenaline) 

 

 



Epinephrine Č Inotropic Effect  

Å Epinephrine Č ɓ1-adrenergic receptors 

Å Activates ČAdenyl cyclase 

Å Enhances Č Intracellular  cAMP 

Å cAMP Č Opening of Long lasting Ca2+ Channels 

Å Influx  of ČCa2+ ions 

 



Epinephrine Č Chronotropic  Effect 

Å Increasing Influx  of Ca2+ ions Č In  to SA node 

Å Increase ČRate of spontaneous depolarization 

Å Reduce Č Efflux  of K+ ions 

 



Epinephrine Č AV node  

Å Increases rate of impulse transmission 

Å Through AV node 



Clinical Physiology 

1. Glucagon 

2. Caffeine &  Theophylline 

3. Digitalis 

4. Quinidine, Procainamide, Barbiturates 

5. Hypoxia, Hypercapnia, Acidosis 

 



Glucagon Č Positive Inotropic  effect 

Å Increases formation of cAMP 

 



Caffeine &  Theophylline 

Å Positive Inotropic effect 

Å Prevent breakdown of cAMP  



Digitalis Č Positive Inotropic  effect 

Å Inhibiting  Na+ - K+ ATPase pump  

Å In  myocardium 



Myocardial Contractility  

Å Reduced by : 

1. Quinidine 

2. Procainamide 

3. Barbiturates 

4. Hypoxia, Hypercapnia, Acidosis 

 



Parasympathetic Innervation 

Å Through Č Vagus nerve (Xth CN) 

Å Preganglionic Parasympathetic fibers Č 

Å Vagus nucleus  

 



Parasympathetic Innervation 

Å Preganglionic Parasympathetic fibers Č 

Å Vagus nucleus  

Å Pass through Č Cardiac nerve 

Å End in Č Parasympathetic ganglion in the heart 

 



Parasympathetic Innervation 

Å Postganglionic Parasympathetic fibers Č 

Å Parasympathetic ganglion in the heart 

Å Innervate Č Heart 

 



Noradrenergic Fibers 

Å Terminate Č Epicardial  region 

 



Vagal fibers  

Å End in  Č Endocardial region 



Right Vagus fibers Č Supply 

Å SA (Sinoatrial) node Č 

Å Pacemaker 



Left Vagus fibers Č Supply 

Å AV (Atrioventricular ) node 



No Č Parasymapathetic supply 

Å Ventricles 



Stimulation of parasympathetic Nerves 

to Heart 

Å Decrease the Heart Rate (HR) Č 

ſ Negative Chronotropic  effect 

Å Decrease the Force of contraction Č 

ſ Negative Inotropic  effect 



Stimulation of parasympathetic Nerves 

to Heart 

Å Decrease the rate of conduction Č 

ſ Negative Dromotropic  effect 

Å Decrease ExcitabilityČ 

ſ Negative Bathmotropic effect 



AthletesČIncrease in Vagal Tone 

Å Increase in Vagal Tone  

Å  Reduces Č Resting heart rate (HR)  



Mechanism of Action 

Å Stimulation of Vagus Č Release Acetylcholine 

Å Acetylcholine acts on Č  

Å Muscarinic receptors 

 



Ach Č Decrease Heart Rate 

Å Acts Č Through Č G-Proteins 

Å Opens Č K+ ion channels 

Å Promotes ČEfflux  of K+ ions 

Å Cause Č Hyperpolarization of membrane 

Å Decreases Č Slope of Action Potential 

Å Reduces ČRate of impulse generation in SA node 

 



Left Vagus fibers Č AV node 

Å Stimulation Č Left  vagus 

Å Delays conduction of the impulse through  

Å AV node 

Å Negative dromotropic  

 



Ach Č Reduce force of cardiac muscle 

contraction (Negative inotropic) 

Å  Reducing Č Intracellular  cAMP 

Å Delaying Č Opening of Ca2+ ion channels  

Å  Reducing Č Influx  of Ca2+ ions 

Å  Reduce force of contraction  

Å Negative Inotropic  



Strong stimulation of Vagus 

Å Stops Č Heart for short duration 

 

 



Vagal escape 

Å Heart overcomes Č 

Å Inhibitory  effect on prolonged vagal stimulation 



Vagal escape Č Cause 

Å  The Atrioventricular  node (AV node)  

Å Taking over generation of impulse  

Å After  the inhibition  of the SA node (Pacemaker) 

 



Moderate tonic discharge 

ÅCardiac sympathetic nerves 

ÅAt rest 



Vagal Tone Č 

ÅConsiderable  

ÅTonic vagal discharge (Vagal tone)  

ÅIn  humans and other large animals 



Explain what will happen & whyé? 

ÅAfter  the administration  of  

ÅMuscarinic receptor antagonists  

ÅSuch as Atropine 



Explain what will happen & whyé? 

ÅThe heart rate in humans  

ÅIncreases from 70 beats/min 

ÅIts normal resting value, 

ÅTo 150ï180 beats/min 



Explain what will happen & whyé? 

ÅBecause  

ÅThe sympathetic tone is unopposed 



Noradrenergic &  Cholinergic blocked 

 

ÅThe heart rate is approximately 100 beats/min 



Clinical Physiology 

Å Connections Č  

Å Reciprocally inhibit  Č 

Å Sympathetic and Parasympathetic systems 

 



Clinical Physiology 

Å Acetylcholine (Parasympathetic systems) 

Å Acting in Presynaptic regions 

Å Reduces release of  

Å Norepinephrine (Sympathetic system) 



Clinical Physiology 

Å Neuropeptide Y Č  

Å Inhibits  release of Acetylcholine 

(Parasympathetic systems) 

Å From noradrenergic endings 

 



The normal Heart rate  

Å60 to 90 beats / minute 

ÅAverage (Mean) heart rate Č 72 beats / minute 
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