Electrical Activity in the Heart 

Link with AS UNIT 1:

The cardiac cycle is the sequence of event in one heart beat. The three steps of the cardiac cycle are:

1. Atrial systole : The ventricles are relaxed. Both atria contract. Although the pressure developed by this contraction is not very high, it is enough to force the blood down to ventricles through the atrioventricular valves. 

2. Ventricular Systole: About 0.13 s after the atria have finished contracting, the ventricles contract. The thick walls of the ventricles squeeze inwards of the blood, increasing its pressure and pushing it out of the heart. Because of the pressure difference, atria- ventricular valve now closes to prevent the back flow of blood into atria. Instead, the blood rushes upwards into the aorta and pulmonary arteries, pushing open the semi lunar valves. Ventricle systole lasts about 0.3 s. 

3. Atrial and Ventricular Diastole: Both atria and ventricles relax. Blood flows from the vein through atria and into the ventricles. The process starts again. 


Cardiac muscle is myogenic. This means it contracts and relaxes naturally; it does not need to receive impulses from a nerve to contract.  The steps for the cardiac cycle are :

1. The process starts in the sinoatrial node (SAN), which is the wall of the right atrium. This is like a pacemaker of the heart. The muscle cells of the SAN set the rhythm of the heartbeat by sending out regular waves of electrical activity to the atrial walls.
2. This causes right and left atria to contract at the same time.
3. A band of non conducting collagen tissue prevents the waves of electrical activity from being passed directly from the atria to the ventricles. 
4. Instead, these waves of electrical activity are transferred from the SAN to the atrioventricular node (AVN). 
5. The AVN is responsible for passing the waves of electrical activity onto the bundle of HIS. But, there is a delay of 0.13s before the AVN reacts to make sure that atria have finished contracting and blood has filled into the ventricles. 
6. The bundle of HIS is a group of muscle fibres responsible for conducting the waves of electrical activity to finer muscle cells in the right and left ventricular walls, called the Purkyne fibres. 
7. The Purkyne fibres carry the waves of electrical activity into the muscular walls of the right and left ventricular, causing them to contract simultaneously. 



