Homeostasis and Negative Feedback

Although the structure of the body is functional, the study of body function involves much more than a study of body structure. The extent to which each organ performs the functions endowed by its genetic programming is determined by regulatory mechanisms that coordinate body functions in the service of the entire organism. The primary prerequisite for a healthy organism is the maintenance of homeostasis, or constancy of the internal environment.

The cardiac rate (or pulse rate) is largely determined by the antagonistic effects of two different nerves. One of these (a sympathetic nerve) stimulates an increase in cardiac rate. A different nerve (a parasympathetic nerve) produces an inhibitory effect that slows the cardiac rate.

The resting cardiac rate or pulse rate, measured in beats per minute, is maintained in a state of dynamic constancy by negative feedback loops initiated by sensors in response to changes in blood pressure and other factors. Therefore, the resting pulse rate is not absolutely constant but instead varies about a set-point value. This exercise will demonstrate that your pulse rate is in a state of dynamic constancy (implying negative feedback controls). From the data you can determine your own pulse-rate set point as the average value of the measurements.

Procedure:

A. Press your index and middle fingers (not your thumb) against the radial artery in your wrist until you feel the pulse. Alternatively, the carotid pulse in the anterior triangle of the neck may be used for these measurements.

B. The pulse rate is usually expressed as beats per minutes. However, only the number of the beats per 15-second interval (quarter minute) need be measured; multiplying this by four gives the number of beats per minute. Record the number of beats per 15-second interval in the data table provided below.

C. Pause 15 seconds, and then count your pulse during the next 15-second interval. Repeat this procedure over a 5-minute period. Record your count once every half-minute for 5 minutes, getting a total of 10 measurements.
D. Graph your results.

E. Record your average pulse rate on the chart on the board in the proper group (exercise/non exercise)

Results

Measurement
1
2
3
4
5
6
7
8
9
10


Beats per 15 sec

Beats per min


Pulse rate (beats per min)

Number of students


% of total 





Exercise

Non exercise

Over 100


90-100


80-90


70-80


60-70


50-60


Under 50
1. Indicate your average pulse rate _________  beats /minute

2. What is the range of values in the 10 measurements?

3. What is the sensitivity of values in the 10 measurements?

(Sensitivity is the deviation from the average value in either direction)

4. Explain why your graph of pulse rate measurements suggests the presence of negative feedback control mechanism; describe the effect of sympathetic and parasympathetic nerves on the heart.

5. What was the range of pulse rates for each group of students?

6. What was the average of pulse rates for each group of students?

7. What statement can be made regarding resting pulse rate and exercise?
