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Regents Biology Laboratory Investigation

INFLUENCING THE HUMAN PULSE RATE
Background Information


The human heart is quite the wonderful organ.  Indeed, in order to maintain homeostasis in the body, it makes many different corrections each second of the day.  You are probably aware of one of the most obvious changes, viz. that of the rate of the heart.  As more oxygen is needed during a soccer game, for instance, the heart will pump faster to deliver more oxygen-rich blood to muscles.  During times of inactivity, such as watching television, the heart rate is reduced as not much oxygen is needed.


These are not the only adjustments that are made, however.  The arteries of the body can expand or contract to raise or lower blood pressure, and sphincter muscles on arterioles can open and close to restrict blood flow to certain areas of the body.  For example, if you are being chased by a rabid puma, you probably don’t need to digest food as much as you need to run like you’re being chased by a rapid puma.  As such, in high-stress situations, the body can slow down digestion and send the blood that would have been directed towards the stomach and intestines to the leg muscles, instead.


The circulatory system makes myriad other adjustments, but this investigation will focus on heart rate, as it is easily observed.


Another concept with which you must be familiar is the mammalian diving reflex.  This phenomenon is noted in every mammal.  When the face is submerged in very cold water, three major changes happen:

1.  Bradycardia is initiated.  This is when the heart rate is reduced below normal.
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2.  Blood is directed away from the extremities and towards the thorax and head, to keep the vital organs working.


3.  The rate of oxygen consumption by muscles and other organs is greatly reduced.


The reasons for these changes are quite simple.  If a mammal falls into very cold water, it would be best for it to use as little oxygen as possible, so that it can conserve energy for an escape or rescue.  The mammalian diving reflex is more pronounced in children, which is why there are many documented cases of           Figure 1.  Heart rate of a diving seal.

children falling through icy ponds, and surviving for several minutes while completely submerged with no ill effects.  DO NOT TEST THIS THEORY AT HOME.

Figure 1 shows the heart rate of a seal (a mammal) while it is diving.  Note that the heart rate is reduced by almost 100 beats per minute, which allows the seal to use the oxygen that it has in its lungs for a much longer period of time. 
Purpose

The purpose of this investigation is to learn the proper way to take a pulse, and to see exactly how the pulse rate of a human can be influenced.  You will also learn about the mammalian diving reflex, and why it may have evolved.
Materials

Ice
PENCIL

Water
Plastic tub

Towel
Clock with second hand

Procedure


Before proceeding, make sure that you can accurately find your pulse.  There are two places that this can be easily done.  One is the radial artery, which is on the outside of your wrist, on the side closest to the radius.  Be sure that you do not put your fingers on the tendons that run down the middle of your wrist.  The other location is on the side of your neck, in the carotid artery.  Make sure that you use only your pointer and middle fingers to find these pulses, and that you do not press to hard.  

1.  Verify that you can find your pulse in one of the two locations listed above.  


2.  Find your resting pulse rate.  A resting pulse rate is done with the subject sitting down.  You will find that your pulse will vary when you sit, stand, or lie down.
QUESTION 1:  Why do you think your pulse will vary depending on your body’s position?  (hint:  think about gravity.)


3.  Pulse rates are measured in beats per minute.  Nobody enjoys staying still for one whole minute, however.  So, you can simply take your pulse for twenty seconds, then multiply that number by three to get your pulse rate in beats per minute.

4.  Repeat these steps three times to get three trials, then find an average.

5.  Put your results on the board, and your teacher will give you a class average.
QUESTION 2:  What do you think will happen to your heart rate when you hold your breath?  WHY do you think so?


6.  Find your heart rate while holding your breath.  DO NOT take an extra-deep breath, or contract your diaphragm while holding your breath; simply inhale normally, and stop before exhaling.

7.  Again, run three trials, find and average, and put your average on the board.


8.  Run in place for one minute, and find your heart rate at the conclusion of the minute.


9.  Run three trials, find and average, and report your average on the board.


10.  Fill your pan about half way with water, and add a copious amount of ice.  The colder the water, the better the experimental result.


11.  You will be submerging your face in the water, and as such it may be easier for a friend to take your pulse, and another friend to watch the clock.  Determine which set-up is best for you.


12.  Plunge your face into the water for 15 seconds.  Do not take an extra-deep breath; rather, hold your breath as you did before.


13.  Run three trials, find an average, and report your findings on the board.


14.  Now pick one other factor that you think might affect heart rate, and design a quick experiment to test your hypothesis.

QUESTION 3:  What else do you think might affect heart rate?

QUESTION 4:  What is your hypothesis?

QUESTION 5:  How will you test this hypothesis?


15.  Run three trials of your experiment, and find an average.  You need not report your class data, because each group will be doing a different experiment.  You may choose to share your results, as they may be didactic or otherwise interesting to the class.

	
	Trial 1
	Trial 2
	Trial 3
	Average
	Class Average

	Resting Pulse (bpm)
	
	
	
	
	

	Holding Breath (bpm)
	
	
	
	
	

	Mammalian Diving Reflex (bpm)
	
	
	
	
	

	Exercise (bpm)
	
	
	
	
	

	Your own experiment (bpm)
	
	
	
	
	


Table 1.  Pulse rates under various, experimental conditions.

Analysis
QUESTION 6:  Why is bradycardia an important part of the mammalian diving reflex?

QUESTION 7:  Why do you think the mammalian diving reflex evolved?

QUESTION 8:  Explain why you think you got the results that you did for the “holding your breath” experiment.  Did your results match your hypothesis?
QUESTION 9:  What other factors might affect your heart rate?

QUESTION 10:  Name two things that you would do to improve this lab.
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