Mort Brown & Mickey Calliguire  
Science Assessment Institute 2005
Too Cool!
A. Read the following scenario:
       Tom Griffin was hurled overboard into the water off the coast of Bar Harbor, Maine by huge waves that developed during a “nor’easter” in late may.  Fortunately, he was rescued by fellow lobstermen headed back to port.
       Tom had spent four hours in water estimated to be at a temperature of 10 degrees C, (50 degrees F).  When his colleagues rescued him his core temperature had fallen to 28 degrees C, (82 degrees F ), his heart rate had plummeted, and his cardiac output and blood pressure were below normal.  His rescuers wrapped Tom in a blanket and put him into the boat’s cabin to raise his body temperature a bit. They then transported him back to shore.
       Tom was admitted to a hospital for cardiac and respiratory support and the doctor began a gradual re-warming process using warm water baths. The doctor gave Tom a hot meal of pasta and warm pudding that contained plenty of carbohydrates.
1.  Why might the doctor have given this particular meal (hot and full of carbohydrates) to Tom?
His vital signs were now normal, but he was still weak and tired. His blood glucose level was below the normal 80 mg./dl level.   Follow up tests indicated  Tom had low levels of an enzyme, invertase, which cells utilize to break sucrose to glucose.  
2. Given Tom’s experience, identify two reasons for the inability of his cells to release energy from glucose?
Experimentation:
Perform the following experiment and use your results to answer the questions that follow.
 
Materials needed:
4 test tubes                              
 2 beakers
marker                                        
 invertase (working solution)
 sucrose solution               

ice and tap water
hot water                                 
eye droppers 
test tube rack                       

thermometers (2)
glucose test strips (4)       

clock
 Procedure Protocol:
1. Using thermometers and beakers set up two water baths, one at 10 degrees centigrade and the other at 37 degrees centigrade. Maintain the temperatures during the experiment.
    2. Label four (4) test tubes as follows:
 
 Test tube 1- Tom’s enzyme level when rescued at 10°C.
Test tube 2- Tom’s low enzyme level in hospital at 37° C.
    
 Test tube 3- Normal enzyme activity  at 10° C. 
     
Test tube 4-Normal enzyme activity at 37° C. 
You are supplied with enzyme solutions with which to work.

    3. Add the following materials to the tubes:
  Test tube   
     Sucrose solution    
Enzyme solution      
     #1                                    20 drops                    10 drops  (lower concentration)
     #2                         
        20 drops                    10 drops (lower concentration)
    #3                                  20 drops                     10 drops 10% control (normal








concentration)
   #4                                 20 drops                     10 drops 37º control  (normal  

                                                                            concentration)
    4. Incubate test tubes #1  &  #3  in the  10 degree water bath for 10 minutes.
   5. At the same time incubate test tubes  #2  &  #4  in the 37 degree water bath for 10 minutes.
6. After ten minutes pull the test tubes out of their water.  dip a glucose test strip into each test tube. Wait one minute. Compare the color change to the color panel on the side of the bottle. 
**** Record your data on the chart provided at front of the room.
Return to your seat and complete the rest of this activity by yourself using the class data provided.
3. Record the mg/dl glucose present in each of your four  (4) test tubes in a neatly constructed data table. 
4.. Name two independent variables used in this investigation.
5. What is the relationship between invertase concentration and glucose level? (support with data)
6.  What is the relationship between temperature and glucose level? (support with data)
7.For which of the temperatures tested, did our results show the      greatest glucose production? 
8.Explain why a fever in humans produces the same symptoms of weakness and low energy levels as does exposure to cold temperatures?  
9. How would you change this experiment to determine what happens to enzyme activity in a person with a high fever?  
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