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                                    ECG & Heart Sounds

Aim:
To measure and correlate the ECG and heart sounds in resting individuals.

Background
· Sinoatrial (or SA) node acts as the pacemaker for the heart.

· These cells rhythmically produce action potentials which spread via gap junctions to fibers of both atria. 

· resulting contraction would tend to pull the cardiac muscle fibers apart.
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Analysis

To make it easier to compare the recordings in the two
channels, the LabTutor panel has been setup to display the
fecordings overlaid. With the Channel Trace buttons you can
‘selectwhich of the two channels is ‘active’ inthe panel.

1. Note the corelation between Event and ECG signals.

2. Using the Warker and Waveform Cursor, follow the
instructions below to measure the time between the
peak of the R wave and the Event signal going high.

1. Selectthe ECG channel s active

2. Place the Marker on the R wave

3. Selectthe Event channel as active

4. Usethe waveform cursor and select the Event
signal going high

5. Insertthis time into the table

3. Now measure the time between the peak ofthe T wave
and the Event signal going low.
1. Selectthe ECG channel s active
2. Place the Marker on the T wave
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· desmosomes in the intercalated disks join adjacent atrial fibers so that when they contract they remain connected. 

· an atrial contraction pushes blood into the ventricles. 

· Fibers of the atria and ventricles are not connected by gap junctions; the only electrical connection between the atria and the ventricles is via the Atrioventricular (or AV) node. 

· The action potential spreads slowly through the AV node and then rapidly through the Bundle of His and Purkinje fibers to excite both ventricles, which then contract.

· The above sequence of events creates an action potential in all atrial fibers and all ventricle fibers. 

· This synchronous electrical activity in so many myocardial cells produces large currents that can be detected using electrodes placed on the skin.
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·  The characteristic recording of the electrical activity of the heart during the cardiac cycle is called the electrocardiogram or ECG 

· They are composed of three phases: 

1. a rapid depolarization,

2. a plateau depolarization.

3. a repolarization back to resting membrane potential. The components of the ECG can be correlated with the electrical activity of the atrial and ventricle fibers such that: 

· The P-wave is produced by atrial depolarization 

· The QRS complex is produced by atrial repolarization and ventricular depolarization 

· The T-wave is produced by ventricular repolarization. 

· In this lab you will record the ECG from a student volunteer and correlate the different components with the heart sounds, which are created by the closing of the heart valves. 

· There are two sets of heart valves, one between the atria and the ventricles (the AV valves) and the other between the ventricles and the artery (the semilunar valves). 

· In the relaxed heart, the AV valves are open and blood passes from the veins through the atria to the ventricles. 

· At this point the high arterial pressure keeps the semilunar valves closed. 

· Ventricular contraction increases the pressure of the blood in the ventricle and closes the AV valves, producing the Lub sound. 

· The ventricular pressure increases until it is greater than the arterial pressure, the semilunar valves open and blood flows into the artery. The myocardium then relaxes, the ventricular pressure declines and the semilunar valves close, producing the Dup sound. 
Stethoscope:
· It is generally better to use the bell than the diaphragm because it reduces room noise. 

· The earpieces should point slightly forward to match the direction of the external auditory canal. 

· Tap on the bell; if you do not hear sounds clearly, rotate the bell 180° on its endpiece. 
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Using a Stethoscope
· The stethoscope bell is better than the diaphragm for this exercise because it blocks off room noise. 

· It still helps if everyone tries to keep the noise down. 

· Your instructor will briefly demonstrate how to use the stethoscope.
Procedure:
· Make sure the PowerLab is connected and turned on. 

· Connect the push-button switch to Input 1 on the PowerLab. 

· Remove any watches and/or jewelry from your wrists and ankles. 

· Connect the electrode lead wires to Earth, CH1 NEG, and POS on the Bio Amp cable. 

· Plug the Bio Amp cable into the Bio Amp input. 
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· The volunteer should place the bell of the stethoscope on the left side of their chest, using the right hand.

· The stethoscope should be moved to different positions until the student listening to the stethoscope hears clear heart sounds. 

· The sounds are soft, and room noise must be kept low. 

· Once clear heart sounds are heard, the volunteer should hold the stethoscope in place with the right hand while the student listening to the stethoscope listens and records.

· Click Start to record the ECG, and press the push-button switch on hearing 'lub' and release it on 'dub'. 

· After a few heart beat cycles, click Stop. 

Analysis:
· To make it easier to compare the recordings in the two channels, the LabTutor panel has been set up to display the recordings overlaid. 

· With the Channel Trace buttons you can select which of the two channels is 'active' in the panel.

· Note the correlation between Event and ECG signals. 

· Using the Marker and Waveform Cursor, follow the instructions below to measure the time between the peak of the R wave and the Event signal going high. 

· Select the ECG channel as active 

· Place the Marker on the R wave 

· Select the Event channel as active 

· Use the waveform cursor and select the Event signal going high 

· Insert this time into the table 
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Channel Trace Buttons:

Normally each channel only displays a single data trace. Sometimes, however, it is more convenient to be able to overlay the traces, like shown on the left. 

The vertical scale only applies to one of the traces. 

Click on either of the buttons to see how the vertical scale on the left becomes the one belonging to the data trace of the same color as the button. 
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· Now measure the time between the peak of the T wave and the Event signal going low. 

· Select the ECG channel as active 

· Place the Marker on the T wave 

· Select the Event channel as active 

· Use the waveform cursor and select the Event signal going low 

· Insert this time into the table 
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· Now measure the time between the peak of the T wave and the Event signal going low. 

· Select the ECG channel as active 

· Place the Marker on the T wave 

· Select the Event channel as active 

· Use the waveform cursor and select the Event signal going low 

· Insert this time into the table

Questions
· Why is the lub sound recorded around the peak of the QRS wave? 

· Is the time delay between the QRS wave and the lub sound always the same? Should it be, and why is it not? 

· Why is the dup sound recorded around the peak of the T wave? 

· Is the time delay between the T wave and the dup sound always the same? Should it be, and why is it not? 
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