SPME 106 – Labs on the Heart and Blood 
Heart Anatomy, Heart Sounds (Part 1) 

Part 1 – Heart Anatomy and Heart Sounds

--In Lab today – look at the heart models and identify and record your answers and listen to your heart sounds.  

--Part 1 also has a portion to be done online that is due Friday February 24th at 11:59 pm.  A copy of Part 1 of this lab is also located in the Assignment area of Courses.  Post all (from today and online) of your answers to Part 1 in the Assignments area. 

Part 2 – Blood Types Lab

--Finish up all work in Lab today and turn in last sheet today!

OBJECTIVE

My objective here is to have you know the structure of the heart and its valves and how blood flows through them.  You will also learn something about heart sounds and heart valve malfunctions such as mitral valve prolapse. 
ANATOMY OF THE HEART
There is so much information on the Internet about the cardiovascular system because of its connection to heart disease, which is still our number one killer in the United States.   I have found great resources on the Web that I refer you to in this lab. 

Here is a brief introduction to the subject of next week’s Chapter 11.  The major function of the cardiovascular system is transportation.  Using blood as the transport vehicle, the system carries oxygen, digested foods, cell wastes, electrolytes, and many other substances vital to the body’s homeostasis to and from the body cells.  The system’s propulsive force is the contracting heart, which can be compared to a muscular pump equipped with one-way valves.  As the heart contracts, it forces blood into a closed system of large and small plumbing tubes (blood vessels) within which the blood is confined and circulated.  The first part of this exercise deals with the structure of the heart or circulatory pump.  

The heart, a cone-shaped organ approximately the size of a fist, is located within the mediastinum, or medial cavity, of the thorax.  It is flanked laterally by the lungs, posteriorly by the vertebral column, and anteriorly by the sternum.  For a thorough introduction to the heart refer to http://www.heartsite.com/html/the_heart.html (parts 1 and 2).  This Website is excellent and I will refer you often to parts of it.

Your first question for this part is to trace blood flow through the heart.  Start with blood flowing into the heart from the inferior and superior vena cava from the body and list all of the structures/areas it flows through until it leaves the heart via the aorta to go to the body (include all chambers, valves, arteries and veins and don’t forget to mention the lungs).  The picture below can help but the following site even talks you through it - http://www.heartsite.com/html/circulation_3.html (this link does not work but it is just part 3 and 4 of the same Website as listed above – just keep going through the site). You should have about 14 different parts listed when you are done.

1.  Deoxygenated blood from the body comes from the inferior and superior vena cava and flows into the________________________________________________________

and then goes out the aorta with oxygenated blood to the body.

2.  Identify the following numbers (1 through 10) on the model hearts in lab –

1._________________________________6._____________________________________

2._________________________________7._____________________________________

​​​​​​​​​​​​​​​​​​​​​3._________________________________8._____________________________________

4._________________________________9._____________________________________

5.________________________________10._____________________________________
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AUSCULTATION OF HEART SOUNDS WITH THE STETHOSCOPE
Again a brief introduction follows.  The cardiac cycle of contraction (systole) and relaxation (diastole) can be followed by listening to the heart sounds with a stethoscope.  The contraction of the ventricles produces a rise in ventricular pressure, resulting in the vibration of the surrounding structures.  It is primarily the vibration of the atrioventricular valves that produces the first sound of the heart, usually described phonetically as lub.  At the end of the contraction phase, the blood in the aorta and pulmonary arteries pushes the one-way semilunar valves shut, and the resulting vibration of these structures produces the second sound of the heart, described phonetically as dub.


Careful auscultation (listening) may reveal two components to each of the two heart sounds.  The splitting of the heart sounds is more evident during inhalation than it is during exhalation.  During inhalation, the first heart sound may be split into two sounds because of separate closure of the tricuspid and mitral valves.  The second heart sound may also be split into two components due to separate closure of the pulmonary and aortic semilunar valves.  

CLINICAL SIGNIFICANCE

Auscultation of the chest is a valuable aid in the diagnosis of a variety of cardiac conditions, including heart murmurs.  These murmurs may be caused by an irregularity in a valve, a septal defect, or the persistence after birth of the fetal opening (foramen ovale) between the right and left atria, resulting in a regurgitation of blood in the reverse direction of normal flow.  Abnormal splitting of the first and second heart sounds occurs as a result of a variety of conditions, including heart block, septal defects, aortic stenosis, and hypertension.

We will be performing auscultation in lab.  Use the stethescope over the heart to hear the heart sounds.   The following Websites give you interesting information about valves and murmurs. This first Website has good pictures and information in a general way about heart valves and murmurs for you to read (you do not need to listen to one here) - http://www.openheartsurgery.com/heart_sounds.html .
 The following Website helps you understand and hear heart sounds and murmurs -  http://www.wilkes.med.ucla.edu/intro.html.  Listen to the sound of a normal one on this page.  Note:  it will keep playing until you close the page!!  
1.   What do the two sounds you hear represent?  What is the meaning of “lub dub”?  

2.  What is a murmur and what are possible causes of one?  Can they be life threatening?  What should you do if you have one?

One common valvular abnormality is Mitral Valve Prolapse.  Information on it can be accessed from the site above by clicking on Systolic and then Mitral Valve Prolapse.  Or just go to  http://www.wilkes.med.ucla.edu/Systolic.htm  and then click on Mitral Valve Prolapse to read about it and hear how it sounds.

In addition for an extensive review of the information about it you can read the article located at http://www.physsportsmed.com/issues/jul_96/joy.htm. 

2. What is the cause of mitral valve prolapse?  If the mitral valve does not close properly, which circulation is affected?   What are the various diagnostic 

stages of the condition?

      4.     Can an active athlete, say a basketball player, play with this type of murmur?   Why, or why not?

Echocardiography (sonography) and a Doppler examination are used to help diagnose murmurs such as mitral valve prolapse.   Read what the following Website tells you about them - http://www.heartsite.com/html/echocardiogram.html and then scroll down to valve function to read about testing for mitral valve prolapse. 

5. What are echocardiograms and Doppler exams and what conditions/problems do they help you diagnose?

6. How is an echocardiogram used to diagnose mitral valve prolapse?

7. What is cardiomyopathy? Look up Hank Gathers, who played basketball for Loyola, on the Web.  What happened to him and why is this condition dangerous?

