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T he heart muscle, cardiac muscle, has 
the ability to change its polarity. It relies 
on the property called depolarisa.on in 

order to make its muscle 
contract, pushing blood 
through the heart and into 
the circula@on.  

It is difficult to explain in 
simple terms but in 
essence, during the 
depolarisa@on, the electric 
charge within the muscle 
cells changes so that the 
cells are less nega.ve 
inside compared to 
outside.  

This is followed by rapid inward movement of 
posi@ve sodium ions to make the cells less 
nega@ve again, (a process called repolarisa.on) 
and in doing so, the muscle contracts.  

Once complete the cycle of depolarisa@on and 
repolarisa@on occurs again. In the heart, the 
electrical system which generates the cardiac 

impulses, is regulated by its own conduc@on 
system.  

At the top of the right 
atrium, (marked as the SA 

Node on the diagram), is the 
sinu-atrial node. It acts as 
the pacemaker for the 
heart and it defines the 
heart’s rhythm and the 
impulses which make the 
heart muscle 
(myocardium) contract.  

The sinu-atrial node 
impulse triggers the 
contrac@on of the atria. 

Having started the process of contrac@on, the 
impulse spreads from the sinu-atrial node 
throughout the atrium to a second mass of 
specialised electrical @ssue called the atrio-
ventricular node (AV-node on the diagram).  

This is located in the lower part of the wall 
between the two atria (the inter-atrial septum). 
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The Heart’s Electrical System
The heart is amazing. The size of a fist, it beats around 115,000 @mes a day. Blood is circulated by its pumping 
ac@on and directed by a set of opening and closing valves. 2,000 gallons of blood circulate daily. The heart weighs 
less than a pound (350 gm) and the woman’s heart is typically 2 ounces lighter than a man’s. Perhaps most 
impressive is the electrical system which makes the heart work so effec@vely for decades. 



It provides the pathway of conduc@on between 
the atria and the ventricles.  

A delay of about one-tenth of a second occurs 
as the impulse passes through the atrio-
ventricular node. This gives sufficient @me of 
the atria to complete their contrac@on, pushing 
the blood into the ventricles.  

The impulse then travels from the atrio-
ventricular node into a thick bundle of 
specialised nerve cells which is called the 
Bundle of His (His as 
in snake’s hiss, not 
as in his and hers) as 
in the diagram.  

At its lower end the 
bundle splits into 
leO and right bundle 
branches in the 
septum which 
separates the two 
ventricles.  

They travel to the 
base of the ventricles where they become 
Purkinje fibres (purr-kin-jay) which loop 
upwards and travel in the outer walls of the leO 
and right ventricles.  

 In summary: 

1. The sinu-atrial node creates an 
electrical impulse 

2. The atria start to contract 
3. The impulse reaches the atrio-

ventricular node which sends the 
impulse into the ventricles 

4. The ventricles contract 

5. Changes in polarisa@on are reversed 
and the sinu-atrial node sends another 
impulse to start the process again. 

The average heartbeat is about 72/minute 
(normal varia4on is between 60 and 100 per 
minute). The heart rate may be adjusted to beat 
more quickly or to slow down according to the 
body’s needs.  

In some circumstances the heart may need to 
beat more quickly to circulate more blood and, 

therefore, more 
oxygen to 
enable the 
muscles to be 
well supplied 
and therefore 
able to respond 
to the demands 
placed upon 
them.  

The heart 
receives its 
signals from the 

brain or through chemical or nervous reflexes 
which impact on the heart’s conduc@on system.  

Chemical  changes include those mediated by 
adrenaline and noradrenaline, made by the 
adrenal glands.  

Adrenaline speeds up the heart. It is 
instantaneous and short-lived. It gives the body 
an urgent burst to help, for example, run away 
from a marauding bull in a field. 

The body also has a sympathe.c and 
parasympathe.c nervous systems. They are 
both composed of fine nerves extending from 
the brain or spinal cord to the heart.  
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The sympathe@c system is s@mulated by stress 
or need for increased cardiac rate. The 
parasympathe@c system is ac@ve during rest and 
s@mulates the heart to slow down.  

In circumstances where the heart rate is 
increased, it is able to beat far more quickly 
than 100 beats/ minute.  

During periods of rest or sleep, the heart rate 
slows and may even fall below 60 a minute. 

The heart’s rhythm and electrical ac@vity can be 
checked by the use of An electrocardiogram, 
where sensors are a\ached to the skin to detect 
the electrical signals generated by the heart 
during each contrac@on process.  

More of this next week! 
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