INFECTION

The Immunology Game 
Battle Between Microbe & Immune System!
Game Supplies
· Immune System Game Pack 

· Lymph node board

· Bag of Immune system models

· Laminated sheet of game pack contents/picture key 

· Immune System instruction sheet 
· Calculator
· Microbe Game Pack 

· Bags of beans

· 3 Dice

· Score card

· Graphing components

· Microbe instruction sheet
Overview

This game is a race to the finish!  Who wins? The infection caused by the microbe or the Immune System?
In response to an infection, antibodies are made by B cells.  The antibodies bind to a specific antigen on the microbe causing the infection.  This calls macrophages to the area to engulf the microbes at a high rate and clear the infection – so the Immune system wins!  For antibodies to be made against the antigen, the specific B & T helper cells must meet up with the antigen.  The meeting place for the immune cells to meet antigen is the lymph node.  This is why a lymph node becomes swollen in response to an infection.   The process that results in antibody production usually takes 7-14 days.  During this time, the microbe can multiply to overcome the immune response.  However, once antibodies are made in abundance, the microbial load can be eliminated by the antibodies and macrophages.  In the game, microbial load is modeled with a roll of the dice at each immunological step necessary for the immune process.  
All steps of the game, as well as the stages of the immune response, happen in the lymph node. From this game, you will model the anatomy of an immune response, including the immune systems’ response to a foreign invader (antigen), the role of T cells and B cells, and the steps of antibody proliferation, attachment to the antigen, and final engulfment by macrophages, which kill the invaders.  However, from the first detection of an invader like a bacterium, your immune system requires multiple steps to organize and successfully kill it. During this time, the bacteria are constantly multiplying.  Thus, it is a race between the bacteria, which are constantly dividing, and your immune system.  In this game, you will be working to try to beat the bacteria before they overwhelm your body and lead to the loss of your foot, or worse, your death.  To win, you have to be the first group to reach zero bacteria, successfully getting rid of your infectious invader!
Case Studies for INFECTION!

Primary Immune Response:

About a month ago, you were running around barefoot and you got a small cut on your foot.  It swelled and became painful and red.  It did clear up in about a week or so, but it could have gone either way.  You could have lost your foot.  Thank goodness your immune system stepped it up and fought it off.  You didn’t want to lose a foot.  Then, you think -how did this happen and could the infection have won?    

Let’s model this process with the INFECTION Game to see what steps your immune system took to take care of the infection from the soil.  This infection was caused by a bacterium that is recognized by your immune system as a foreign antigen.  This foreign antigen is represented in the Immune System Game pack by a red spikey ball.  Your immune cells are represented by the medium colored balls – B cells are dark colors and T cells are light colors.   

Let’s play the game!  Follow the Immune system game instructions for a primary response to see if your foot survives and how your immune system ultimately cleared (or didn’t clear) the infection.

Secondary Immune Response:

You didn’t learn your lesson and today, you are running around again barefoot with your friends.  But this time you stepped on a big nail and have a really BIG CUT!  You are really scared that your foot will need to be amputated.  But, since you already had a cut last month, your immune system remembers this infection and is going to respond with the secondary response and the B Memory Cell you made against the infection you had a month ago.  I think your foot will be saved!  Let’s model that secondary response with the INFECTION Game.  

Let’s play the game!  Follow the Immune system game instructions for a secondary response to see if your foot survives and how your immune system ultimately cleared (or didn’t clear) the infection.

Additional Games that can be played:
A)  Specificity of Immune Response 

Yesterday, you and several friends in the class drank water from a water fountain on the playground after your flag football game. They have just made an announcement that the water fountain has been shut down due to bacterial contamination.  You realize that your friends are home sick today with nausea and you are starting to feel nauseous yourself.  You realize you must have drunk some bacteria that are making you sick – some type of water contamination.  How will your immune system take care of this infection?  

Let’s model this process with the INFECTION Game to see what steps your immune system took to take care of the infection from the water.  This infection was caused by a bacterium and is recognized by your immune system as a foreign antigen.  However, this bacterium and this foreign antigen are different from the one that infected your foot last month.  This foreign antigen is represented in the Immune System game by a green spikey ball.  

Let’s play the game!  Figure out how you will play the game to model this case study.  Will it be a primary or secondary response and how fast do you think the infection will be cleared?

B)  Effects of HIV
You learned that people with HIV/AIDS get sick a lot and often die from a pneumonia infection.  This is because their immune system is not working very well.  You learned that HIV targets helper T cells.  

Use your INFECTION Game to model which part of the immune process is disrupted and why the bacteria might beat the immune system in these individuals.  

C)  Vaccinations 

You also learned in class that we vaccinate the population to decrease the incidence of infectious diseases caused by bacteria and viruses.  This works because a DECOY is given to stimulate the primary response of the immune system.  This DECOY is a version of the bacteria or virus that stimulates the immune system but does not cause disease.  Therefore, your immune system responds and makes a B Memory cell against that DECOY.  Then, when you are exposed to the real version of the bacteria or virus, your secondary response is stimulated to clear the infection much faster and more efficient.  

Use the INFECTION Game to model a vaccination process.   

D)  Autoimmune issues
Your immune system has been trained to fight off foreign antigens but not target self antigens.  If your immune system malfunctions, it can respond to these self antigens and you can develop autoimmune diseases such as lupus and diabetes.   

Use your Infection Game to model your immune system’s normal response to a self antigen.  Discuss what you would need in the game to model autoimmune diseases.

E)  Princeton Meningitis case
Eight students at Princeton University developed meningitis from the serogroup B meningococcal bacterium even though they had been vaccinated with the meningococcal vaccine available in the US (protective against strains A, C, W, & Y).  

Use your INFECTION Game to model how the students are still getting sick even though they were vaccinated.

There is a vaccine available in Europe that might work to protect the rest of the Princeton population.  That vaccination is not approved for use in the US, but in this specific case it has received conditional approval just for certain Princeton students.

What meningococcal strain must be in the vaccination so it is protective for the student population?  
Use your INFECTION Game to model this Princeton Meningitis case.  

