CIRCULATION

This lab will deal with aspects of cardiovascular physiology, the function of the heart and blood vessels.  Before introducing the laboratory exercises, let's review the anatomy and physiology of the heart.

Anatomy of the heart

The heart is divided into four chambers, the left and right atria, which collect blood returning from the lungs and body, respectively, and the left and right ventricles, which pump blood out to the body and lungs, respectively.  In order for the heart to pump blood efficiently, the contractions of the atria, to force blood into the ventricles, and the contractions of the ventricles, to send blood to the body and lungs, must be carefully orchestrated.  The sinus or sinoatrial (SA) node and atrioventricular (AV) node are responsible for coordinating the contractions.  The SA node generates an electrical impulse that spreads through the atria, stimulating the muscle to contract.  When the impulse arrives at the AV node, the AV node then generates an impulse that spreads through the ventricles, stimulating their contraction.  Blood is pumped from the left ventricle to the body via the aorta and from the right ventricle to the lungs via the pulmonary arteries.  The blood returns from the body to the right atrium via the inferior (lower) and superior (upper) vena cavae and from the lungs to the left atrium via the pulmonary veins.

Study (and label) the photos on the next page and the anatomical figures in your text (Figures 7.4 through 7.7), then identify the four chambers, the nodes, and the major blood vessels on the plastic heart models.  Also notice the coronary arteries that supply blood to the heart muscle.
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The electrocardiogram (ECG or EKG)

The electrocardiogram records the electrical activity generated by the SA and AV nodes.  In the method that will be demonstrated, three electrodes are attached to the volunteer, on the right and left wrists and on the left ankle.  The impulses generated by the nodes are sensed by the electrodes and are displayed as voltage peaks and valleys (waves) on an oscilloscope.  Printouts of the display are also available via a chart recorder.  A typical printout is shown below and in Figure 7.7 in the text.
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The P wave is associated with the initial impulse generated by the SA node and is seen as the atria contract.  The QRS complex is associated with the impulse propagated through the ventricles by the AV node, and the T wave with the recovery of the ventricles following contraction.

An electrocardiograph will be available during the lab period - you might want to have your ECG done by the instructor. 

Pulse and blood pressure

The powerful contraction of the left ventricle forces blood into the systemic circulation under considerable pressure.  This pressure associated with the rush of blood through the arteries is the systolic pressure, the highest measurable pressure, while the lower pressure in the arteries, between left ventricular contractions, is the diastolic pressure.  These pressures are easily measured using an inflatable cuff which presses on an artery.  If the pressure in the cuff is higher than the arterial pressure, no blood flows through the artery, so no pulse or blood sounds can be detected.  When the pressure in the cuff drops below the systolic pressure (but is higher than the diastolic pressure), some blood can pass through the artery, so pulse is detected; the sound of the blood flowing through the artery is not normal, however, because the cuff constricts the artery and causes turbulent blood flow.  When the cuff pressure drops below the diastolic pressure, the blood flow returns to normal, since the artery is always completely open.

Rather than listen for blood sounds, etc., we will measure blood pressure using an electronic sensor with a digital readout for systolic and diastolic pressures and heart rate (pulse rate).  In order to use the device correctly, proceed as follows:

1.  The subject should be seated with the left arm extended and supported comfortably.  The arm should be at the level of the heart.

2.  Place the cuff around the upper arm and secure with only a little pressure.  It's OK to place it over a loose fitting shirt or sweater, but the cuff should not go over tight fitting and/or bulky clothing.

3.  Turn on the meter.  Wait until the 0 appears on the digital readout.  Pump up the cuff until the display shows about 20-30 mm Hg higher than the expected systolic pressure.  A typical blood pressure reading is 120/80 (systolic/diastolic), so a good cuff pressure to start with is 150 mm Hg.  Some of the meters will do the inflation automatically.

4.  After pumping up the cuff, simply wait for the device to do its job.  It will slowly release the pressure and monitor the blood flow and heart rate.  When the cuff pressure drops below diastolic pressure, the display will alternately show the systolic and diastolic pressures and the pulse.

5.  Relieve any remaining pressure in the cuff by pressing the button on the inflation pump, then remove the cuff.
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A typical blood pressure for a traditional college-age student might

be 120/80, but don't be overly concerned if your value differs somewhat

from this "norm".  The blood pressure devices are not very accurate, and the pressure was not obtained under ideal conditions by a competent professional.

THE HEART ATTACK QUIZ

A short videotape, "The Heart Attack Quiz" will be presented in order

to make you familiar with risk factors for heart disease.  You have control over most of these factors and can modify your habits to reduce your risk.  Pay attention!

Score yourself on the following page.

RISK FACTOR
YOUR SCORE

Gender



_____

Age




_____

Family history


_____

Medical history


_____

  


Diabetes



_____




Cholesterol level


_____

High blood pressure

_____




Smoking



_____




Overweight



_____




Lack of exercise


_____




Stress



_____

   


TOTAL SCORE


_____

Evaluation of the total score:

0-20 :  low risk
20-40:  moderate risk
40+:    high risk

Internet Resources


For general information, try the American Heart Association Web site at http://www.americanheart.org.


For more on cardiovascular disease and medicine, go to http://www.fpnotebook.com/CV.htm.
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