AP Biology

 Immune System – Part 1

(Associated Learning Objectives: 2.28, 2.29, 2.30, 3.34, 3.35, 4.8, 4.10)
Important concepts from previous units;
1) Ligand is a signal molecule that binds to a receptor protein on a cell membrane.

2) The glycolipids and glycoproteins of the ECM are involved in cellular communication.

I. Innate Immunity (A.K.A. non-specific immunity) in animals
A.  This is immunity you are “born” with at birth. It helps protect against most organisms and environmental hazards.

B. This includes your skin and mucous membranes. These are considered your first line of defense against disease.

C. It also includes sweat. Sweat has a pH of 3 -5. It is salt mainly; but there is some urea to help kill bacteria.
D. It also includes your normal flora. This means the good bacteria that live on your skin and inside your digestive tract.
E. It also includes saliva, tears, pepsin of the stomach. Saliva, sweat and tears contain lysozyme – an antibiotic. 

F. Phagocytes - These are WBC’s that eat pathogens. They act as your second-line of defense against disease.


1. Most phagocytes are neutrophils. (These are like your general infantry.) “phago” means “eater”


2. Large phagocytes are called Monocytes (when they are in the blood) or Macrophages (when in the tissues).


3. Phagocytes move by positive chemotaxis (towards chemicals) and pseudopodial movement (“oozing”).


4.  Eaten pathogens are broken down using Lysosomes or peroxisomes.
II. Inflammatory response - This is what happens when the body is attacked or injured.

A. Capillaries dilate (open) and venules constrict (close) to trap blood in that location.


1. Redness, swelling (edema), heat, and pain occur with an inflammatory response.


2. The inflammatory response is initiated by the release of Histamine when cells get injured.



a. It is aided by chemokines. These are chemicals that attract phagocytes to the infected area.


3. Neutrophils follow the chemical trail to the site of infection to fight. 



4. Macrophages come in after the fight to clean up the pus. Pus is a combination of dead cells and debris.
III. Pyrogens (means “Fire proteins”) from WBC’s

A. These proteins carry out a systemic (entire body) response by turning up the heat, by increasing cellular respiration within the cells of your body. (What we call a “fever”.)

VI. Interferons – These are chemicals released from damaged, invaded cells that are used to warn other cells of incoming danger.

A. It allows other cells to increase their defenses to interfere with the ability to be attacked. (SAVE YOURSELF proteins.)
VIII. Major Histocompatibility Complexes (MHC’s) – These membrane proteins are “special hands” on regular cells and WBCs.

A. Two types exist: 



1. Class I – All cells other than WBC’s possesses these. These are for telling WBC’s that a cell is infected when they

                                                    are put out on the surface holding an antigen (antibody generating particle) in the hand.



a. The WBC knows to kill that cell because it is infected by the pathogen.


2. Class II – All WBC’s possess these. They show other WBC’s what to look for and kill.(They are like trophy
                                                     hands. “Come see what I have killed so that you too may seek and kill it.”)
IX. Plant general defenses against herbivory (Plants being eaten by animal)
A. Thorns - These are just modified leaves. 

B.  Cork (Dead cells) that protect the exterior of trees and shrubs.

C.     Distasteful substances/poisons - These are called canavines or tannins.

D.     Predatory attractants 

D.     Sirens – Jasmonic Acid Injury causes release to other plant cells - causes increased cell defenses. Works similar to

                                    Interferon in your Immune System.
