AS-Biology

(See Chapter 9 – Pg 122)

The Cardiac Cycle
The heart beats at around 70 times a minute and is electrically driven, these notes cover how. Also, see the attached PowerPoint slides for detailed notes.
The Heart in relation to the Cardiac Cycle:

The Heart is myogenic and therefore beats on its own, these notes are general wafflings on the heart and how it beats:

· The heart muscle tissue contains a conduction system allowing electrical impulse to pass across it.

· Structures:

· The Sino-Atrio node (SA Node) known as the pacemaker

· Atrio-ventricular node (VA Node)

· Bundle of His

· Purkinje fibres
· Locations:

· The SA Node is found in the right atrium

· The is found at the boundary of the atrium and ventricle – essentially at the top of the inter-ventricular septum
· Bundle of His is connected to the AV node which then branch in to left and right branches.

· These branches form into Purkinje fibres which spread across both atria.

How it all works together:

· The SA node spontaneously emits electrical impulses and this makes both Atria contract simultaneously – known as Atria Systole.

· There’s a bundle of non-conductive tissue at the boundary of Atrium to Ventricle to prevent charge from jumping across the two.

· Electrical impulses reach the AV node and, after a delay, are passed on into the ventricles. This is to allow the atria time to reach diastole before the ventricles contract.
· These impulses then travel along the septum before spreading out along the base of the ventricle to make the heart contract from the bottom up. This is known as Ventricular systole.
Features of Cardiac Muscle:

· Each muscle cell has close links with the next cell and there are many branches in order to maximise the number of paths the de-polarisation charge has to take.

· Each cell is myogenic and can contract on its own.

· Cardiac muscle is very slow to fatigue and contract at a fairly rapid rate.

· There are spaces between the fibres in order to allow capillaries to supply necessary nutrients.

· Cardiac muscle is positive on the outside and negative on the inside.

It is important that the heart contracts from the bottom up to allow the blood to flow out of the heart in the right direction.

External Control of the Heart Rate:

Although Myogenic there are factors that can externally affect heart rate:

· Nerves and Hormones can play a role.
· Sympathetic factors make the heart rate faster (i.e. Noradrenalin) and Parasympathetic factors slow it down such as acetylcholine, these are both neurotransmitters.

Changes in Heart Volume during the Cardiac Cycle:

· Highest volume is in the ventricles just before the beginning of Ventricular systole.

· The low point comes just after Ventricular systole.
· Ventricular diastole is the longest phase of the Cardiac cycle as the passive process of the ventricles filling with blood takes time.

· Atrial systole sees an increase in the volume of the ventricles as blood is being pushed through the atrio-ventricular valves.

· Ventricular systole drops the volume of the ventricle as it is all squeezed out of the ventricle as it contracts.

· Ventricle volume remains the same during the AV delay as all the valves are closed and everyone is just waiting.

· Ventricular diastole sees an increase in ventricular volume as the whole things begins to fill again.

Changes in Heart Volume during the Cardiac Cycle:

· Atrial systole increases Atrial pressure since its contracting.

· Ventricular systole increases ventricular pressure and eventually opens the valves where it begins to fall.

· Ventricular systole increases Aortic pressure as there is hydrostatic pressure (HP) present due to more blood moving through the vessel.

· Aortic pressure increases from 80mmHg to 120mmHg.

Heart Sounds:
S1 (Lub) is heard when the Mitral (Bicuspid) valve closes and S2 (Dup) is when the Aortic (Semi-lunar) valve closes.

Normal blood movement:

This is just to make everything crystal clear:

· Bicuspid valve (Atria ( Ventricle)

· Semi Lunar (Ventricle ( Aorta)

· Higher pressure in the Ventricles than the Atria will open the bicuspid valves.

· Blood backflow in the Aorta closes the Semi-lunar valve, providing the pressure in the Aorta is higher.
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