HL IB Biology II: Immune System Notes

I. Terminology
A. Pathogens – infectious agent, or more commonly germ, is a biological agent that causes disease or illness to its host (disrupts the normal physiology of organisms)
· Viruses - influenza

· Bacteria – strep throat

· Fungi - thrush

· Protozoa – giardia

· How are they transmitted? 

· Air/mouth - Flu

· Water - dysentery

· Food – e.coli

· Skin - Tetnus

· Sexual contact - HIV

· Insects - malaria

· How are they treated?


B. Antigens – molecule considered foreign by the body’s immune system & sometimes stimulates an immune response


C. Antibodies – a globular proteins manufactured by the immune system which recognizes and targets a specific antigen, such as bacteria and viruses

· Production – many different lymphocyte exist

· Each type recognizes one specific antigen & responds by dividing rapidly to form clones

· These clones secrete the specific antibody against the antigen

D. Immunity

· Active immunity – due to the production of antibodies by the organism itself 
· Passive immunity – due to the acquisition of antibodies from another organism in which active immunity has been stimulated (placenta or colostrum)

· Natural immunity – due to infection or from mother
· Artificial immunity - due to innoculation with vaccine
II. Non-specific defense

A. skin and mucous membranes
1. physical & waterproof barrier
2. cells shed so microbes can’t colonize

3. mucous traps microbes and airborne pathogens (especially in respiratory tract)

4. mucus is continually secreted by mucous membrane which flushes out pathogens 

5. oil and sweat have pH 3-5 to discourage microbes

6. saliva – lysozyme to digest bacterial cell wall

7. stomach – low pH

B. White Blood Cells (WBC)

1. phagocytes – cells that engulf pathogens which have managed to cross the body’s barrier and penetrated tissues – contain lysosomes

2. macrophages – a large WBC that are able to change their shape to surround an invader & take it in through the process of phagocytosis 

1. Marcophages recognize whether the cell is self or not-self –

2. Recognition is based on protein molecules that make up part of the surface of all cells & viruses

3. found in and outside the bloodstream

C. Inflammatory Response

1. Local injury or infection

1. vasodilation near injury or infection increases blood causing redness and heat

2. dilated blood vessels more permeable to fluids – edema

3. increased blood flow brings more WBC

4. some WBC release histamine when injured

5. histamine causes local vasodilation

2. More widespread infection

1. some WBC release pyrogens which set the body thermostat higher – fever

2. inhibits bacterial growth

3. speeds phagocytosis and repair

III. Specific defense 
A. Typical Immune response

a. A specific antigen type is identified

b. A specific B lymphocyte is identified that can produce an antibody which will bind to the antigen (proteins on a cold virus)

c. The B lymphocyte & several identical B cells clone themselves to rapidly increase the number of the same type of B cell

d. The newly formed army begins antibody production

e. Newly released antibodies circulate in the bloodstream and eventually find their antigen match (proteins of the pathogen)

f. The antibodies help eliminate the pathogen

g. Some cloned antibodies remain in the bloodstream & give immunity from a second infection by the same pathogen – memory cells

B. Cell – mediated (depends on T cells)

a. T cells don’t recognize free ag

b. when macrophage devours microbe, displays ag on membrane

c. Helper T (TH) cells recognize ag on macrophage, becomes activated and divides rapidly producing clones

d. clones secrete interleukin which activates (or helps) other T and B cells

e. Killer T (cytotoxic T or TC) cells are also activated

f. TC recognize your own cells that are displaying ag or unusual markers (e.g., cancer, organ transplant) and destroy them

g. any viruses released by this process are dealt with by typical  immunity

h. Suppressor T (TS) cells turn off immune response but not well understood

i. Memory T cells are long-lived and respond faster to second exposure

C. Polyclonal antibodies

a. Primary immune response by an organism because the pathogen is typically being recognized as many antigens & not just one

b. For example, a virus is typically made up of several different kinds of proteins & each protein type can cause an immune response

c. Thus several different kinds of B cells undergo clonal selection

D. Monoclonal antibodies

a. Produced by fusing cancerous tumor cells with B cells = hybridoma

b. This hybrid cell then is cultured for a long time & produces antibodies for infinity
IV. Immune Disorders


A. Principles of immunity


1. challenge & response – immune system is challenged by an antigen during first infection & all cellular events (macrophages, T helper cells, & B cells) are part of the response which leads to immunity to this pathogen.


2. clonal selection – leads to identification of B cells that can help with a specific pathogen & the multiple cell divisions which occur to build up the number of that same cell type

3. memory cells – cells that provide long term immunity
B. Allergies

1. over-reaction to a harmless substance

2. response is caused by histamine

1. tissue swelling


2. excess mucous


3. constricted airway

4. sneezing


5. tears
B. Lupus – immune response to your own cells parts (especially nucleic acids)

C. Rheumatoid arthritis – immune response to joint cartilage

D. Insulin-dependant diabetes – attack the insulin producing cells of the pancreas

E. Multiple sclerosis – attack myelin sheath

F. AIDS

1. HIV (virus) is transmitted by sexual contract or mother to fetus

2. HIV reduces the number of active lymphocytes causing a loss in the ability to produce antibodies

3. some cells are killed by immune system but others produce more virus

4. immune system slowly loses

5. Social implications of HIV and AIDS

G. Vaccines

1. introduces the disabled pathogen in some form to the body
2. provokes immune response but not the disease or illness

3. memory cells are created and circulate in the body in case the real pathogen ever shows up
4. some pathogens mutate too quickly to be eliminated by vaccines

5. Benefits & danger
i. MMR – some have allergic reactions

ii. Influenza – aches & fever

iii. Polio - fever
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