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Controlling the heartbeat
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As you know, the cardiac cycle is controlled by a specialised
group of cells in the wall of the right atrium known as the
sino-atrial node (SAN). This is often called

the pacemaker of the heart and it works by sending out

an electrical signal which causes the atria to contract.

If the sino-atrial node is not working properly or the

conductive tissue of the heart is damaged, then a patient

may be fitted with an artificial pacemaker. These devices

| are designed to deliver an electrical stimulus to the heart

muscle when they sense that a spontaneous heartbeat
has not occurred.

As a temporary measure, the pacing unit (containing the
power supply) may be worn externally on a belt. Most
pacemakers, however, are designed for long-term use
and the pacing unit is inserted underneath the skin.

Pacemakers may stimulate just one chamber (the right
ventricle) or, in the case of dual chamber pacemakers,

the right atrium may be stimulated as well.

Rate responsive pacemakers can be fitted, which adjust their
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output in response to changes in the patient’s level of physical activity.

The electrocardiogram (ECG)

As you have already seen, the control of the heartbeat
depends upon electrical activity. A variety of cardiac
disorders can produce irregularities in this activity. The
electrocardiogram, or ECG, is a useful diagnostic tool
in that it can detect these irregularities.

Electrodes are taped at various positions on the body and
e electrical activity of the heart is then displayed on a
onitor.

e resultant trace can be compared with a normal ECG
ith its characteristic B QRS and T waves.

e P wave shows the atrial contraction, the QRS ‘spike’
mediately precedes the contraction of the ventricles,

d the T wave represents the relaxation of the ventricles.
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ventricular fibrillation
the contractions of the ventricles are extremely irregular

complete heart block
the atria and ventricles are beating independently

atrial fibrillation
caused by the atria beating fast and irregularly

Some abnormal ECG traces
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Initiating the heart beat 



Cardiac muscle cells are joined by intercalary discs which allow for rapid transmission of waves of excitation.


 Cardiac muscle is myogenic – can contract/relax without external stimulation.


Contraction is started in the sinoatrial node (SAN or pacemaker).


SAN ( electrical impulses ( wave of depolarisation in atrial walls.


Both atria contract at the same time – in the rhythm from the  SAN.


Collagen fibres prevent the impulses from the atria reaching the ventricles (these must contract after the atria).


 The atrio-ventricular node (AVN) picks up the impulses from the SAN and sends out impulses 0.1s later along muscle fibres called Purkinje fibres (these exist in both left and right ventricles and together are called the bundle of His.


Bundles of His carry the impulses to the bottom so that both ventricles contract (at the same time) from the bottom up.


These changes may be detected by an electrocardiagram (ECG)


Fibrillation happens when the wave of excitation becomes chaotic – small sections of cardiac muscle contract while others relax – usually fatal.
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Control of the heart beat





The heart rate is controlled by the autonomic nervous system (little conscious control)


The autonomic NS has two sets of nerves:-


sympathetic – increases cardiac output by increasing heart rate and stroke volume.


parasympathetic – decreases cardiac output by decreasing heart rate and stroke volume.


The cardiac output is set by two centres in the medulla of the brain:-


cardiac acceleratory centre – linked to the SAN, AV node & bundle of His by the sympathetic NS.


cardiac inhibitory centre – linked to SAN, AVN by the parasympathetic NS (vagus nerve).


Sensory receptors in carotid body senses blood pH (>CO2 ( a fall in blood pH).


If blood pH falls, impulses are sent ( acceleratory centre ( increased cardiac output.


Stretch receptors and pressure in the walls of the aorta and carotid arteries sense raised blood pressure ( impulses to inhibitory centre ( reduced cardiac output. (Reverse happens for low blood pressure).








