Phys
Unit 2: Support & Movement
TOC#19


Lab: The Riddle of the Sphincter
INTRODUCTION: You have learned about the various muscles in the body, the structural components of muscle tissue and the types of muscle tissue. As a review, the three types of muscle tissue include skeletal muscle, cardiac muscle and smooth muscle. The third type of muscle tissue, smooth muscle tissue, lines the organs of the digestive system, the blood vessels and other organs of the body such as the bladder and uterus. In this activity, you will be exploring swallowing which is controlled by smooth muscle tissue and plays and important role in digestion.

PURPOSE: The movement of material through body organs is controlled by smooth muscle tissue. In this activity you will measure the rate at which water travels through your esophagus into the stomach.

MATERIALS:

2 paper cups marked with a line at 40  mL


cotton balls

stopwatch






alcohol to disinfect

meter stick 






2 straws

stethoscope






large mirror

paper for data collection




pitcher of water

PRE-LAB QUESTIONS: (Answered on a separate (and attached) piece of paper)
1. What is the esophagus and what is its function?

2. How does its structure relate to its function? What type of tissue is the esophagus made up of and what would a cross section appear like under a microscope?

3. What is the sphincter at the end of the esophagus called and what is it made of?

4. What has occurred when one gets heartburn? What causes this?

5. How do you think swallowing is affected when upside down or lying down?

PROCEDURE: **The room must be quiet in order to hear the sounds inside your body

	Everyone: 

	1. Stand in front of your partner and both swallow water. Feel the movements of your tongue and watch the movements of your partner’s larynx (Adam’s apple).

2. Clean the earpieces of a stethoscope with disinfectant.

3. Listen to your heartbeat with the stethoscope. If you can hear your heartbeat clearly, you are using the stethoscope correctly. Let your partner hear his or her heartbeat. Remember to clean the earpieces each time the other person uses the stethoscope.

4. Decide if you or your partner will go first. Fill your cup to the line with water.

5. Position the disk end of the stethoscope on you abdomen slightly to the left of and just below the end of your sternum. With the stethoscope in this location, you will be able to hear the sounds made by your gastro-esophageal sphincter, a ring of tissue at the top of your stomach. This structure acts like a valve, allowing food to enter, but not easily exit your stomach.

6. Sip all the water from the cup without swallowing. Now swallow the water, and listen for gurgling sound in the stethoscope a few seconds after you swallow. The gurgling sound is the water trickling through your gastro-esophageal sphincter into your stomach!
7. If you didn’t hear gurgling sounds, try repeating step 6 or shift the disc position and repeat.

8. Disinfect the earpieces on the stethoscope. Switch places so that you partner can hear his or her gastro-esophageal valve.




	Group1: Upright 1st
	Group 2: Upright 2nd 

	PART II: Timing a gulp of water from mouth to stomach

1. Measure the distance in centimeters from your mouth to the top of your stomach (at the base of your sternum). Record this distance.

2. Predict how long it will take the water to travel from your mouth to your stomach and record this prediction.
One of you will swallow water and listen for the sound of your valve. The other will work the stopwatch.

3. Fill the cup to the line with water. Position the stethoscope as before. Sip all of the water, but do not swallow yet. When you begin to swallow, signal your partner to begin timing.

4. Signal your partner again as soon as you start to hear gurgling from your gastro-esophageal valve. Your partner will stop timing at your signal. Record the number of seconds between swallow and gurgle.

5. Change roles. Disinfect ear-pieces and repeat steps 3 and 4.

6. Do the experiment two more times so that each of you completes three trials.
7. Calculate and record the average of your three trials. Then, divide the distance the water traveled by the average time in seconds it took to travel the distance. This figure is the rate of movement of the water through your esophagus. Record this rate in units of centimeters per second.
	PART III: The role of gravity.

1. Predict how long it will take water to travel from your mouth to your stomach when you are lying down and when you are sitting with your head between your knees.

2. Test your predictions. Repeat the experiment as before, doing three trials while lying down and three more while sitting with your head between your knees. 

3. In each of these positions, it may be easiest to sip the water with a straw. Record the results and calculate the average time and rate of movement for each position


Data

	Order (Circle 1)
	POSITION 

Upright 
	TRIAL 1
	TRIAL 2
	TRIAL 3
	AVERAGE
	Group 1:  Upright 

	1st
2nd 

3rd 
	Upright 
	
	
	
	
	Distance from mouth to stomach:____________________

Prediction:__________________

Actual Rate:______________________



	Order (Circle 1)
	POSITION Inverted
	TRIAL 1
	TRIAL 2
	TRIAL 3
	AVERAGE
	

	1st
2nd 

3rd
	Lying Down


	
	
	
	
	Prediction:________________________

Actual Rate:_______________________



	1st
2nd 

3rd
	Head Between Knees 


	
	
	
	
	Prediction:________________________

Actual Rate:_______________________




POST LAB QUESTIONS: (Homework – On separate but attached piece of paper)

1. Does the rate of movement of water in the esophagus vary between the three positions? If so, how?

2. What do your data suggest about the role of gravity in transporting materials from your mouth to your stomach?

3. Explain the role of muscle tissue in this activity.
