Unit K Notes #2 - Cardiac Cycle and Intrinsic Beat

A) Cardiac Cycle:
Contraction of the heart is a two-step process.

1. Systole – Contraction of the Heart – Both atria contract followed by both ventricles contracting. 

2. Diastole – Relaxation of the Heart. 

 

Each Heartbeat (Cardiac Cycle) Consists of:

 TIME


ATRIA


VENTRICLES

0.15 Sec


Systole


Diastole
0.30 Sec


Diastole


Systole
0.40 Sec


Diastole


Diastole
 

0.85 Sec
Average time of 70 beats per min.
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- The ventricles have a stronger and longer contraction (systolic period) because blood must be pumped with more force to travel a greater distance in the body.

 

- The lub-dup sound of the heart is due to the closing of the valves:

First the atrioventricular valves slam shut, then the semi-lunar valves, these valves shut when the chambers reload with blood as they go into diastole.
B) Controlling The Cardiac Cycle:

- The beat of the heart is said to be intrinsic.  It will beat without any external nervous system stimulation.

 

- The beat is controlled by a special type of tissue called Nodal Tissue, which has both muscular and nervous tissue characteristics.

 - There are two locations of Nodal Tissue in the Heart:

 1. SA Node (Sinoatrial Node)
-Found in the upper dorsal (back) wall of the right atrium.
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 2. AV Node (Atrioventricular Node)
-Found at the bottom of the right atrium near the Septum.
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- The SA Node (also called the pacemaker) initiates the heartbeat and sends out an excitation impulses every 0.85 seconds.  The impulse causes both Atria to contract.  
 

- When the impulse reaches the AV Node, an impulse is sent from the AV Node, down the "Bundles of His" and onto the Purkinje Fibers causing both ventricles to contract.

- The picture below illustrates the bundles of his as the red bundles running down from the AV node. 
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- If natural pacemaker is faulty, an artificial pacemaker may be surgically implanted.
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- An electrocardiogram (ECG or EKG) registers the voltage changes across the surface of the heart as it beats.  The letters PQRST are the standard labels used to identify the deflections or waves on the EKG
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 - The “P” curve records the simultaneous contraction of the atria as they drive the blood out into their ventricles.

 

- The “QRS”-complex is the contraction of the ventricles as they drive the blood out into their respective arteries.

 

- The “T” marks the recovery of the Ventricles (restoration/repolarization of the normal electrical condition, preparing them for the next contraction).

