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Juniata College


Born Fighters
Standards:
1.2.11A  Read and understand the central content of informational texts and documents in all academic areas.

3.2.7A Explain and apply scientific and technological knowledge.

3.2.7B Apply process knowledge to make and interpret observations
3.2.7C Identify and use the elements of scientific inquiry to solve problems.

3.3.7D Explain basic concepts of natural selection.

10.1.6E Identify health problems that can occur throughout life and describe ways to 


prevent them

Introduction and Background:

In epidemics, huge numbers of people get sick. Some people die, while others only get a mild form of the disease and then recover.  Others can be exposed to the disease without experiencing symptoms at all.  The reason for this is antibodies, the chemicals your body creates to fight disease.

There are people in your community that are sick, some are dying.  Do all of these people have the disease?  Is it possible that some have already developed antibodies?  As a member of your community’s research team, you are going to be testing blood serum for Tuberculosis. The Center for Control of Infectious Diseases (CCID) has sent a guide for testing antibodies. This is a double-blind study.  You will not be given the name of the family, nor will you be told which family members have symptoms.

Guiding Questions:

1. What is the procedure for testing human blood serum?
2. What is necessary for the development of antibodies?

3. Is it possible that some people have symptoms, but are not actually infected?

4. Is it possible to have no symptoms and still be infected?

Vocabulary:

Serum- The liquid part of blood with clotting factors removed
Antibodies- Chemicals produced within the body to fight disease

Antigen- any substance that can stimulate the production of antibodies and combine 
specifically with them
Materials:

Dropper bottles
Well plates

Toothpicks

Paper Towels

Serum Bottles

Ferrous Sulfate

Food Coloring

Sodium Carbonate

Safety Notes:

· The bottles labeled danger are not harmful (see the larger bottle for actual contents)

· While the solutions are diluted, the possibility of staining clothing still exists because dyes have been used.
· Safety Goggles should always be worn in the laboratory.
Procedure:

1. Plan with your research team how you will test and record the reactions of the five different serum samples.  You will use the bacteria and other materials provided.
2. Set up an illustrated chart so your procedure and results can be clearly communicated to other research teams working on the same problem.

3. Complete all tests according to your team’s plan.

4. Fill in the data table with your findings.

Conclusion 

Prepare a fax to your department director at the CCID. Be sure to report your results, describe your lab procedures, and state your conclusions.


After you turn in your fax, your teacher will give you a return fax from the CCID director. Review any new information it contains.  If your conclusions change, please prepare an additional fax to report any new findings.
Testing for Presence of Antibodies-Clumping

   Some antibodies work by causing clumping.  These antibodies have shapes that attach to features on the outside of invading organisms. Only the right shape will fit, like only the right key will open a lock.  This one antibody can attach to several invaders, which results in clump formation.

   To test for the presence of clumping antibodies in a sample of blood serum, do the following:

1. Place a couple drops of serum in the well plate.

2. Then add a drop of the solution containing the known disease causing organism.

3. Use a toothpick to carefully mix the drops together.

4. Observe the new solution for changes that indicate clumping.  A positive test could result in clumping or clouding of the liquid.  This would therefore indicate that antibodies already exist for the diseases germs.

5. If the solution remains unchanged, the test is negative.  Therefore, there are no antibodies present for the disease germs.

Data Tables

	Patient:
	Patient 1 Serum
	Patient 2 Serum
	Patient 3 Serum
	Patient 4 Serum
	Patient 5 Serum

	Observations:
	
	
	
	
	

	Antibodies Test: Positive
	
	
	
	
	

	Antibodies Test: Negative
	
	
	
	
	

	Does this patient have Tuberculosis?
	
	
	
	
	


Explain your findings for:

Patient 1: 

Patient 2:

Patient 3:

Patient 4:

Patient 5: 

Questions:
1. Which patients are positive for Tuberculosis (TB)?

2. Which patients tested negative for TB antibodies?

3. Were there any changes in your findings after the CCID sent the return fax? If so what were they and why did this happen?
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