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MedLab: DIABETES

SCRIPT
Scene 1: Standard Glucose Homeostasis


Narrator: "When people eat food, it goes to their stomach where it gets broken down into different things. One of those “things” is called glucose. Glucose is a simple sugar that provides energy to all the cells in your body. It’s like gas in a car- without it, our bodies won’t have power.  Humans are always on the go and we need energy!"
Students (Glucose #1, Stomach): The food walks up to the stomach. The stomach removes the food label, rips it into pieces and drops the pieces into a bucket labeled “digested food”. Under the food label the student will have a glucose label.
 

Narrator: "After glucose is broken down in the stomach, it is absorbed by the intestines and is then distributed all over the body through the bloodstream."
Students (Glucose #1, Intestines): The glucose molecule hugs the intestines and slowly walks into the bloodstream.
Narrator: "When our bodies detect an increase of glucose in our bloodstream, it sends a signal to the pancreas to release the hormone, insulin."
Students (Pancreas, Insulin #1):
The insulin hormone should leave the pancreas and enter the bloodstream.

 
Narrator: "Insulin helps move glucose from the bloodstream into the cells by functioning as a key that unlocks receptors on the cell.” 

Students (Glucose #1, Insulin #1): The insulin hormone and glucose molecule should lock arms.  The insulin should escort the glucose to the body cells site. The insulin should extend their “key” as it approaches the body cells.
 

Narrator: “Once the receptors are unlocked by insulin, glucose can enter the cell and provide energy to the body. Cells, insulin and glucose are really like a team!  They must work together to help the body stay energized."
Students (Glucose #1, Insulin #1, Body Cells, Pancreas):
The insulin should go to the cell “door” and turn the “key”. Once the cell door is opened, the glucose should enter the body cells and the insulin should return to the pancreas.
Narrator: "Cells use the energy in the glucose molecule to carry out life processes."
Student (Glucose #1): The glucose should begin a slow series of 10 jumping jacks to simulate the energy being used. After the jumping jacks are complete, the glucose should slowly jog in place.
 

Narrator: "Cells require several glucose molecules to secure enough energy to complete various tasks."
Students (Stomach, Intestines, Glucose #2, Glucose #3, Insulin #2, Insulin #3, Pancreas, Body Cells): One at a time, Glucose #2 and Glucose #3 should walk up to the stomach. The stomach removes the food label, rips it into pieces and drops the pieces into a bucket labeled “digested food”. Then, each glucose molecule should hug the intestines and enter the bloodstream. Glucose #2 should be escorted to the body cells by Insulin #2 and Glucose #3 should be escorted to the body cells by the Insulin #3. First, the Insulin/Glucose #2 pair should go to the cell “door” and turn the key. Once the cell door opens, Glucose #2 should enter the body cells and Insulin #2 should return to the pancreas. The cell “door” should close.   As soon as the Glucose #2 enters the cell, it should begin its series of 10 jumping jacks. After the jumping jacks are complete, the glucose molecule should slowly jog in place. Repeat the same steps for Glucose # 3 and Insulin #3.


Narrator: "Once a cell has acquired enough glucose for its energy requirement, any additional glucose in the bloodstream is taken to the liver for storage."
Students (Stomach, Intestines, Body Cells, Glucose #4, Glucose #5, Glucose #6, Glucose #7, Glucose #8, Glucose #9, Insulin #1, Insulin #2, Insulin #3, Insulin #4, Insulin #5, Insulin #6, Liver):
One at a time, Glucose #’s 6-9 should walk up to the stomach.  The stomach removes the food label, rips it into pieces and drops the pieces into a bucket labeled “digested food”. Then, each glucose molecule should hug the intestines and enter the bloodstream. The body cells should hold up a sign that reads “WE ARE AT CAPICITY.” Each new molecule should be escorted by the insulin to the liver. The insulin(s) return directly to the pancreas after taking glucose to the liver. [Pairs: Glucose #4/Insulin #1, Glucose #5/Insulin #2, Glucose #6/Insulin #3, Glucose #7/Insulin #4, Glucose #8/Insulin #5, Glucose #9/Insulin #6]
 

Narrator: "While stored in the liver, glucose likes to form close bonds with other glucose molecules.  These glucose molecules link together and form long chains called glycogen. Glycogen molecules are stored in the liver and later released when the levels of glucose in the blood are low."
Students ([Glucose #4, Glucose #5, Glucose #6]- Glycogen #1, [Glucose #7, Glucose #8, Glucose #9]-Glycogen #2, Liver): Once the six glucose molecules are in the liver, they should link arms in groups of three to simulate the bond formation of a glycogen molecule. Each group of three should hold up a glycogen label.
Narrator: “Can anyone think of a time when blood glucose levels get low in our bodies? Every night when we go to bed, our glucose levels decrease. Why??? Because if we are sleeping, we are unable to eat, right? Without new food consumption, our bodies have to find internal ways to keep our glucose levels balanced.”

Students (Glucose #1, Glucose #2, Glucose #3, Body Cells): Glucose 1, 2 &3 disappear from body cells.  
 

Narrator: “During times like these, the body signals the pancreas to release a hormone called glucagon.” 

Students (Glucagon, Pancreas): The glucagon slowly travels from the pancreas to the liver.
Narrator: “Glucagon travels from the pancreas to the liver to break the bonds of glycogen.  Glycogen is converted back to glucose and then released from the liver into the bloodstream to stabilize blood glucose levels. The newly released glucose molecules are then taken back to the body cells by insulin to provide energy to the cells.”
Students (Glucagon, Pancreas, Liver, Glucose #4, Glucose #5, Glucose #6, Glucose# 7, Insulin #1, Insulin #2, Body Cells): The glucagon travels from the pancreas to the liver where he or she should begin breaking the bonds of the glycogen molecules.  First, glucagon will push Glucose #4 out of the liver. Insulin #1 is released from the pancreas and escorts Glucose #4 to the body cells.  The insulin goes to the cell “door” and turns the key. Once the cell door opens, the glucose enters. The insulin returns to the pancreas and Glucose #4 begins a slow series of 10 jumping jacks, followed by jogging in place. Directly after, Glucose #4 and Insulin #1 lock arms, glucagon will push Glucose # 5 out of the liver. Insulin #2 is released from the pancreas and escorts Glucose #5 to the body cells.  The insulin goes to the cell “door” and turns the key. Once the cell door opens, the glucose enters. The insulin returns to the pancreas and Glucose #5 begins a slow series of 10 jumping jacks followed by jogging in place. Directly after Glucose #5 and Insulin #2 lock arms, glucagon will consecutively push Glucose # 6 and #7 out of the liver. Glucose #6 and #7 will slowly walk through the bloodstream. Glucagon returns to the pancreas and the other glucose molecules remain in the liver as stored glycogen. Now, there should be two glucose molecules at the body cells site, two glucose molecules in the bloodstream and two glucose molecules in the liver.
 

Narrator: "When there is an appropriate balance of glucose in the bloodstream, in the liver and the cell sites the body reaches glucose homeostasis.”

 
Scene 2: Diabetes


Narrator: "Now that we have an understanding about glucose homeostasis and how the body responds if blood glucose levels are too high (hyperglycemia) or too low (hypoglycemia), we can learn more about diabetes. Diabetes is a condition where the body has trouble balancing the amount of glucose that is in the bloodstream.” 

“We have learned how standard blood glucose levels depend upon the secretion of insulin from the pancreas. So what happens if the pancreas does not secrete enough insulin to keep up with increased blood glucose levels? How does this lack of insulin affect the body? From our previous act we understand that glucose is broken down in the stomach, absorbed by the intestines and is then distributed to all the cells of the body through the bloodstream."
Students (Glucose #'s 1-5, Stomach, Intestines, Body Cells): One at a time, Glucose #1, Glucose #2, Glucose #3, Glucose #4 and Glucose #5 should walk up to the stomach, hug the intestines, enter the bloodstream and slowly head toward the body cells.
 

Narrator: "However, unlike standard glucose regulation, insulin is not released from the pancreas to escort the glucose into the body cells. 

Students (Glucose #'s 1-5, Stomach, Intestines, Body Cells): Glucose molecules #’s1-5 should gesture as if they were looking for the insulin as they approach the body cells and wait for Glucose #6-9 to arrive. The insulin “fakes sleep” and remains in the pancreas and the body cells should hold up a sign that reads “NO INSULIN, NO ENTRY”.  
 
Narrator: “Therefore, the glucose molecules continue on their journey throughout the bloodstream. Eventually, there is such a high concentration of glucose in the bloodstream that the glucose is excreted from the body in harmful ways."
Students (Glucose #'s 1-9, Insulin #1, Pancreas, Body Cells, Kidney): One at a time, Glucose #6, Glucose #7, Glucose #8 and Glucose #9 should walk up to the stomach, hug the intestines and enter the bloodstream.  While walking through the bloodstream, Glucose #’s 6-9 should gesture as if they were looking for the insulin and meet Glucose #’s 1-5 at the body cells site.  Once all the glucose have arrived at the body cells, they will head towards the kidney.  The kidney will hold up a sign that reads “THIS IS NOT AN EXIT.” The glucose molecules will walk through the kidney, pick up a sign that reads “URINE” and walk outside the bloodstream, representing being excreted from the body as waste.
 

Narrator: "Type 1 diabetes occurs when the body produces little to no insulin and, therefore is unable to process sugars. People with this form of diabetes are dependent on insulin injections or pumps to provide insulin for the body. Type 1 diabetes was once called juvenile diabetes because it is frequently diagnosed in children and young adults."

Note: STAGE RESET

 

Narrator: "There is another way that diabetes can make it difficult for cells to get the glucose that they need to provide energy to the body. This is known as Type 2 diabetes. Type 2 diabetes was previously termed adult-onset diabetes because its risk factors evolved as our body’s age (obesity, family history, diet, physical inactivity, etc.) Here, the pancreas still makes insulin but over time the cells cannot use it very well. Let’s see what happens with this condition."
Narrator: "Glucose molecules enter the bloodstream."
Students (Glucose #'s 1-4): One at a time, the glucose molecules walk up to the stomach, hug the intestines and walk slowly through the bloodstream.  


 

Narrator: "The pancreas secretes insulin."
Students (Insulin #'s 1-4, Glucose #'s 1-4, Pancreas): Insulin #’s 1-4 leave the pancreas and lock arms with Glucose #’s 1-4. 
Narrator: "In Type 2 diabetes, the body can produce little to no insulin and/or insulin that no longer communicates cells.   When insulin no longer has the matching ‘key’ to ‘unlock’ the receptors on the cell or there is a buildup of fat around the receptor cell that has altered its initial shape, glucose fails to provide energy to the cells.  Even though insulin can be present, it cannot be used as effectively as it should. ”
Students (Glucose #'s 1-4, Insulin #'s 1-4, Body Cells): Insulin/Glucose Pair #’s 1-4 walk over to the body cells. Insulin #1 extends its key toward the cell but the key does not work. The body cell gestures “no” by shaking their head and does not open the door for the pair. The insulin breaks off from the glucose but the pair continues to travel side-by-side through the bloodstream in a clockwise direction. Repeat the same steps for Insulin/Glucose Pairs #2 - #4.
 
Narrator: "Because the cells are not able to use the glucose that is secreted, glucose levels rise and the pancreas responds by releasing more insulin.  Type 2 diabetics will have high levels of insulin and blood glucose at the same time."

Students (Insulin #'s 5 & 6, Glucose(s), Body Cells): Insulin #’s 5 & 6 leave the pancreas and lock arms with two random glucose.  The Insulin/Glucose Pairs walk over to the body cells. Insulin #5 extends its key toward the cell but the key does not work. The body cell gestures “no” by shaking their head and does not open the door for the pair. The insulin breaks off from the glucose but the pair continues to travel side-by-side through the bloodstream in a clockwise direction. Repeat the same steps for Insulin #6.
 

Narrator: "Similar to Type 1 diabetes, when the concentration of glucose in the bloodstream rises far above standard levels, that glucose is excreted from the body in harmful ways. People with Type 2 diabetes can also take insulin and/or medications to balance their sugar levels, but they are strongly encouraged to change their diet and increase physical activity as well."
Students (Glucose #’s 1-4, Insulin #’s 1-6, Kidney): Insulin/Glucose Pairs #’s 1-4 should walk towards the kidney.  The kidney will hold up a sign that reads “THIS IS NOT AN EXIT.” The glucose molecules will walk through the kidney, pick up a sign that reads “URINE” and end up outside the bloodstream, representing being excreted from the body as waste. Insulin #’s 1-6 will return to the pancreas.




