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The Cardiac Cycle (This is not blood flow)

· Refers to the sequence of muscle contractions of the heartbeat.  The cycle consists of:

1. Simultaneous contraction of both atria (left and right)

2. Simultaneous contraction of both ventricles

3. Simultaneous contraction of all chambers

· During steps 1 and 2 the heart is in systole (contraction of heart muscle).
· During step 3 the heart is in diastole (relaxation of heart muscle).

· Normal “awake” heart rate is between 60 and 80 beats/min (0.85 sec/beat)

· On the stethoscope: we hear, “Lub-dup” sound

· Lub – atrioventricular valves closing when ventricles contract

· Dup – semilunar valves closing when ventricular contraction is complete and high blood pressure in arteries try to push blood back into ventricles.

· Murmurs occur when valves do not close properly – Rheumatic Fever is a bacterial infection of the a valve.  Pig valves can replace ours.

Control of the heartbeat

Intrinsic Control

· There are pacemaker muscle cells in the heart that resemble nerve cells.  These are called nodes:  the sino-atrial node and the atrio-ventricular node. (see figure 13.6 page 245)

· SA node:  upper dorsal wall of right atrium

· Initiates the heartbeat and sends out a branching excitation impulse to atrial muscle cells every 0.85 seconds AND an excitation impulse to the AV node.

· AV node:  base of right atrium near septum

· Receives the excitation impulse from the SA node and delays the impulse long enough to let atria finish their contraction before sending an excitation impulse to the AV bundle and the Purkinje fibers.  This branching allows simultaneous contraction of all ventricular muscle cells.

· Failure of the SA node results in the AV node taking over the pacemaker role (lower rate at 40-60 beats/min)

Extrinsic Control 

· The brain 

· The medulla oblongata (see page 326)at the base of the brain stem is responsible for excitation or depression of internal organs including the heart.  Nerve cells from the medulla oblongata terminate (end) on the SA node. 

· These nerve cells are out of our conscious control and are part of our autonomic nervous system.  Parasympathetic autonomic control maintains the regular resting state of our body systems.  Sympathetic autonomic control is associated with excitation/stress responses.

· Parasympathetic – decreases the SA node and AV node activity when we’re inactive

· Sympathetic – increases the SA node and AV node activity when we are active or stressed.

· Other (Hormonal)

· The adrenal medulla which is part of the adrenal glands that sit on top of your kidneys release Epinephrine (Adrenaline) and Norepinephrine (Noradrenaline) into the bloodstream also stimulate the heart (cause an increase in rate)

· Stressfull situations cause the hypothalamus via the pituitary gland to stimulate the adrenal gland.  Adrenal gland releases epinephrine and norepinephrine into the blood.  

· The electrocardiogram (ECG) is a measure of electrical currents that take place on the surface of your skin when the nervous impulses of the SA node, AV node, AV bundle & the Purkinje fibers occur.  These impulses involve flow of charged ions (sodium and potassium) across membranes and this flow of charge is detectable on the skin.

· P wave (atria about to contract)

· QRS complex (ventricles about to contract)

· T wave (ventricular muscle cells recovering)

