	Module Theme: Diabetes                                                                                  Endocrine System and Hormones                 

	Diabetes  Activity- Teacher Instructions
	



A Spoonful of Sugar
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This activity models what happens in the body of a person with diabetes. This can be done as a demonstration or in groups.

RESOURCES/MATERIALS:
Plastic cups (4 per group)

Sugar

Spoons (three per group)
Forks (one per group)
Activity:
1.  Start off with 4 cups.  The first one has table sugar in it at the beginning of this exercise.  

The first cup represents food, the second represents digestion, the third cup represents the blood and the fourth cup represents the body cells.


2.  Have four students hold the cups and give each student a spoon except for the last one holding the body cells cup.  Tell them to transfer the sugar from one cup to the next with the spoons. This represents the body metabolizing and transporting forms of sugar from food through digestion to the blood then to the cells for energy. This is a very simple model of a complex process.
3.  Next, change the model by giving the person who is holding the “blood” cup a fork instead of a spoon.  It is much harder to transport the sugar to the cells.  Sugar starts building up in the blood.  This is a representation of what happens in diabetes when the pancreas either does not produce enough insulin or cannot utilize the insulin present to allow sugar to pass from the blood into the body cells. 
Follow-up:
Lead a class discussion about the model. 
Discuss the following questions:

1.  Why do we use sugar to represent food?

Because the body breaks down foods into simple sugars to obtain energy and because sugar is the substance that is of interest in diabetes. Common table sugar is sucrose and the body actually changes it to glucose to be metabolized in the cells. Other common sugars are fructose and lactose. 
2.  What does the digestion cup represent in the body?

The digestion cup can represent the mouth, stomach, and small intestine, large intestine, and auxiliary organs such as the salivary glands.

3.  What is the purpose of the blood in this model?

The blood represents the transport system that gets the sugar from digestion to the cells.

4.  What do the cells do with the sugar?

The cells metabolize the sugar in the cytoplasm and mitochondria and store it or use it for energy.

5.  What do the students think controls this system in the body?

Answers will vary, but lead the students to understand that there is a system, the endocrine system, that controls processes like this in the body.

6.  What do the students think that the change from the spoon to the fork represents?
Answers will vary.  When a person has diabetes, the hormone insulin and its use is the problem.  The spoon to fork change represents either a problem in the production of insulin by the pancreas or a problem with recognizing and utilizing insulin by the body cells.  Either way, glucose cannot be transported properly to the body cells and builds up in the blood.  

7.  How does this represent diabetes?
The problem with the transport of glucose from the blood to the cells is central in diabetes.  The real harm happens because the glucose builds up in the blood, causing the blood sugar to rise.  The high levels of glucose in the blood cause the harmful effects of diabetes.  There are several reasons for this.  One is that the osmotic balance is disturbed when the blood concentration of sugar is high.  The other is that high sugar in the blood may actually be toxic. 
8. What are some faults or limitations with this model?

It is overly simple.  There are many organs present and chemical reactions that occur to get the sugars from the food that we eat to the body cells.  These organs and chemical reactions are not shown here; only the representation of the transport is shown.

For more information on Diabetes, see:

http://kidshealth.org/teen/
http://www.lifeclinic.com/focus/diabetes/childrenteen_main.asp
http://www.diabetes.org/
http://www.cdc.gov/diabetes/
http://www.mayoclinic.com/health/diabetes/DS01121
http://www.medicinenet.com/diabetes_mellitus/article.htm
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