• Pathogen  any invading substance that can cause illness (viruses, bacteria, prions, fungi, protozoans)
• MHC proteins molecules on the outside of a cell that allows the body to recognize those cells as “self”—all the cells in an organism’s body will have the same MHCs.
• Antigen  molecules the body recognizes as “non-self”:  specifically, the molecules on the outside of any virus, bacterium, toxin, or other foreign material.

• Antibody a protein molecule produced by B-cells in response to a specific antigen.  Antibodies attach to antigens and prevent pathogens from being active.

• Mast cells release • histamine and other chemicals (causing the symptoms known as inflammation: vessel dilation, swelling due to leaky capillaries, local fever,)

• Macrophage a special fast-acting white blood cell that engulfs any kind of pathogen-- and then displays that pathogen’s antigens on it’s own surface, along with it’s own MHC proteins.

• B-cell  a type of white blood cell capable of producing antibodies designed to attach to specific antigens
• T-cell a type of white blood cell that directly attacks specific antigens.

B and T cells can linger in the body as • memory cells to provide future protection.

3 steps: • Non-specific response, • Specific responses= • primary and • secondary
Surface barrier examples: 








. These are strategies the body uses to prevent a pathogen from getting established on or in the body.  When these defenses are breached the immune system responds:
Step 1.  Damage or death of body cells induces the 


response.  These are generalized responses that can occur with any pathogen, regardless of type.  First, the

 cells in your connective tissues produce 


      and other chemicals. These chemicals cause

 



    



, and 



. These effects are collectively called inflammation. What are two advantages of inflammation?  

Inflammation causes a special kind of white blood cell called a 



to move into the area of infection.  White blood cells can recognize invaders because all body cells have 

proteins that identify “self”… the proteins of an invader do not match, and are called 

. Macrophages will chomp up any foreign material they encounter. Once they have engulfed the pathogen, they take the pathogen’s  


off and display them on their own cell surface.

Step 2. The 

responses of the immune system are engaged when macrophages display the specific antigen they have encountered. The first specific response to invasion is called the 

 response.  This means the body begins to produce two groups of special leucocytes that will go after that one specific antigen:  Host cells with pathogens inside them will be attacked by 

cells.  These cells are made in the 

 and use a “touch and kill” mechanism.  Free-floating pathogens in the blood and tissue will be attacked by 
 cells.  These cells are made in the 


 and attack the pathogen by producing proteins called 

.  These proteins attach to antigens and prevent the pathogen from being active.  Hopefully the action of these cells will eradicate the infection. Step 3. Some T and B cells remain unused and are called


 cells.  In case of a second infection later, they will be mobilized in what is called the 

response. This is the second of the specific responses and it is bigger and faster than the primary response.
