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Animal Science

How the physiology of the circulatory system affects an individuals’ fitness index

Purpose:  


The purpose of this lab is to use the physiology of the circulatory system to determine one’s fitness index.  The circulatory system works to deliver oxygen and nutrients to tissues in the body for things like growth and metabolism and the removal of wastes.  There are two types of circulation in the body, pulmonary circulation in which the blood goes through the lungs to become oxygenated and systemic circulation in which the oxygenated blood travels through the body (head, limbs, and organs) and becomes deoxygenated.  When an individual’s body exerts effort, as in the case of exercise changes occur in the circulatory system to increase the amount of oxygen that is delivered to the working muscles.  These changes include increases in body temperature, breathing rate, blood flow, and heart rate.  An individual who is physically fit has a higher stroke volume than those who are not physically fit; this means that those who are active can deliver more oxygen to their muscles before their maximum cardiac rate is reached than those who are not physically fit thus having a slower increase in pulse exercise and a faster return to normal pulse after exercise.  This lab will be assessing one’s fitness index based on cardiac muscle development and the ability of the circulatory system to respond to changes in demand.  It can be hypothesized that one who is active and exercises regularly will have a relative cardiac fitness either in the good or excellent range.
Materials & Procedure:


Materials: Chair, Clock, Sphygmomanometer, Stethoscope, Stopwatch


Procedure:


     Test 1: 

1. The individual should recline for at least five minutes, at the end of this time, before the individual rises, the blood pressure should be taken by another group member using the sphygmomanometer.  The values should be recorded in the data table. 

2. The individual should remain reclined for another two minutes, then stand and immediately the individual’s blood pressure should be taken by another group member using the sphygmomanometer.  The values should be recorded in the data table.  
3. Determine the change in systolic pressure from reclining to standing by subtracting the two measurements, standing from reclining.  Utilizing Table 10.2 in the lab packet, assign the appropriate fitness points and record the number in the fitness data table.

     Test 2:

1. The individual should stand for two minutes.  At the end of two minutes the individuals pulse should be determined, this can be measured using either a stethoscope placed over the heart or by placing two fingers under the jaw on the jugular vein.  

2. To accurately count the pulse, one should count for 15 seconds and then multiply the number of beats by four to determine the beats per minute or pulse of the individual. Utilizing Table 10.3 in the lab packet, assign the appropriate fitness points and record the number in the fitness data table.

Test 3: 

1. The individual should recline for five minutes, before standing the individual should determine their pulse rate. 

2. To accurately count the pulse, one should count for 15 seconds and then multiply the number of beats by four to determine the beats per minute or pulse of the individual. Utilizing Table 10.4 in the lab packet, assign the appropriate fitness points and record the number in the fitness data table.

    
     Test 4:

1. The reclining individual should now stand up.  

2. Immediately the individuals pulse should be taken. To accurately count the pulse, one should count for 15 seconds and then multiply the number of beats by four to determine the beats per minute or pulse of the individual. Record the pulse rate in the data table. 
3. Subtract the reclining pulse rate, the pulse rate determined in Test 3, from the standing pulse rate to determine the pulse rate increase upon standing.  Record the pulse rate in the data table.  Utilizing Table 10.5 in the lab packet, assign the appropriate fitness points and record the number in the fitness data table.

     Test 5: 
1. The individual should obtain a chair or 18-inch high stool.  The individual will place their right foot on the chair and raise their body so that the left foot is beside the right on the chair then return to the standing position.  This should be repeated five times.

2. Immediately after completion of this exercise, the individual’s pulse should be measured and recorded for the following intervals: 0 to 15 seconds, 16 to 30 seconds, 31 to 60 seconds, 61 to 90 seconds, and 91 to 120 seconds.  Utilize the data table to accurately record the pulse rates.  

3. Observe the time it takes for the individuals pulse rate to return to normal, which is approximately the level is was in Test 2.  Utilizing Table 10.6 in the lab packet, assign the appropriate fitness points and record the number in the fitness data table.

4. Subtract the individual’s normal standing pulse rate, the pulse rate from Test 2, from pulse rate that was determined immediately after exercise during the 0 to 15 second interval to obtain the individual’s pulse rate increase.   Utilizing Table 10.7 in the lab packet, assign the appropriate fitness points and record the number in the fitness data table.

Results:
Data from individual tests - 

	Test 1.
	Reclining Systolic    

97 mm Hg
	Reclining Diastolic

61 mm Hg

	Test 1.
	Standing Systolic 

 104 mm Hg
	Standing Diastolic

74 mm Hg

	Test 4.
	Pulse immediately upon standing
	72 beats / min 


Data from Step Test – Intervals

	Number of beats in the 0 to 15 second interval 22 x 4
	88 beats / min

	Number of beats in the 16 to 30 second interval 20 x 4
	80 beats / min

	Number of beats in the 31 to 60 second interval 31 x 2
	62 beats / min

	Number of beats in the 61 to 90 second interval 31 x 2
	62 beats / min

	Number of beats in the 91 to 120 second interval 29 x 2
	58 beats / min


Fitness Data
	
	Measurement
	Points

	Test 1. Change in systolic pressure from   

            reclining to standing
	7 mm Hg
	3

	Test 2. Standing pulse rate
	 64 beats / min
	3

	Test 3. Reclining pulse rate
	 56 beats / min
	3

	Test 4. Baroreceptor reflex

            Pulse rate increase on standing
	16 beats / min
	3

	Test 5. Step Test

            Return of pulse to standing rate    

            after exercise

            Pulse rate increase immediately 

            after exercise
	30 seconds

24 beats / min
	3

2

	
	TOTAL SCORE
	17

	
	Relative Cardiac Fitness
	Excellent


Discussion:

The experiment was successful in proving the hypothesis and backing up the information supplied in the lab; individuals who are active and exercise regularly will have a relative cardiac fitness in the excellent or good range.  This is because the body works more efficiently in those who are active rather than those who are sedentary.  If the body is efficient, moderate exercise like that done in Test 5, will not cause the heart rate to rise very much because the body can deliver more oxygen to the muscles before it even reaches its maximum cardiac rate.   Therefore, the circulatory system of an individual who is physically fit can respond faster to sudden changes in demand and therefore increase the efficiency of the body.  There were several sources of error that should be noted, one of which was the inability to accurately take ones own blood pressure at the correct times.  Another source of error is interruption while counting the pulse, if the person taking the pulse was interrupted by questions or had a lack of concentration that could lead to an inaccurate pulse measurement.  One last source of error could also be the inability to accurately find the pulse measurement, either with the stethoscope or with fingers, which could have lead to pulses being miscounted or missed all together. 
