Nedwidek Immunity series
Stuyvesant High School 
Commencing January 2, 2013
Aim: How is an immune response mounted?

On January 3, Hand in: imm hw 19 (2 piles). Connex pre-lab hw 20 is due Monday, Jan 7, 2013.
Connections lab January 8 and 11.  Junior paper eval due January 4, 2013
Final exam: Friday Jan 25, 2013; 8:30. Section 5 (pd 8-9), room 511.

Section 6 (pd 9-10), room 525.
Defense consists of an external response: goal is prevention of infection

-Barriers: skin, mucous membranes

And an internal response: goal is to stop or stem repro of a pathogen.

-nonspecific internal defenses: phagocytosis, natural killers, inflammation, fever: general mounted response. War analogy: infantry/ground assault

-specific immune response: “taught” response: cell mediated immunity (targeted) to invading antigens; humoral immunity (loose Ab’s clump to foreign Ag’s: 3d: protein-protein interaction). War analogy: guided missile: MHC’s distinguish foreign Ag’s and remember them.

Ag is antigen; Ab is antibody.  Ab binds Ag specifically.

Modes of infection: Airborne: droplets (for example, carrying cold viruses): enter through eyes, nose, mouth, ears: create infection. Bloodborne: infectious particles enter through wounds.  What is HIV? What is AIDS? Is HIV air or blood-borne? How do you know? On what basis do you support this?

Immunity works by generating antibodies made by cells.  This controls both humoral and cell-mediated responses.

Cellular immunity: RBC and WBC are made, but only WBC (which have a nucleus) can mount an immune response.  Why?
Pathogens that cause communicable diseases fall into four very broad categories, or general types.  They are bacteria, viruses, protozoa, and fungi. When one mounts a response against these pathogens, the action of several classes of WBC is required.  The types of WBC are on 626 aud.  One cannot be born with the ability to fight all infection…it is a taught response.

Types of WBC: look up the functions on your own..
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Types of immunity

Natural: result of infection

Artificial: result of vaccination, or “shot”

Active: due to antibodies; produced after memory

Passive: due to antibodies received from another organism: ex: breast milk: a cold cannot make a baby sick with the the presence of Ab’s from mothers milk.

Natural mounted responses are gradual upon infection and take more time to mount than active responses which follow a second exposure, and recruit immune memory rapidly.

There are several structural differences between viruses, bacteria, and eukaryotic cell pathogens.  Draw them below.  Viruses have no membrane and require a host.  Bacteria have a membrane and a wall; genetic material is stored in a nucleoid/not a nucleus. Eukaryotes possess a membrane, a true nucleus, and organelles.

Aud 632 goes through the steps involved in fighting viruses; recall the MHC (major histocompatibility complex) is involved here.  The response to bacterial and viral antigens is similar, but viruses are under cover of the host cell…here’s how:

Steps 1-7: primary attack

1) Virus enters host.

2) Macrophage ingests it.

3) Macrophage presents viral antigen (with MHC).

4) Activated T helper releases interleukins.

5) Interleukins promote helper T division and differentiation.

6) Some daughter cells become memory T’s (helper).

7) Some daughter cells become mature T’s (active helper).

Steps 8-16: secondary response

8) Infection of body cells by more (of same) viruses.

9) Infected cell presents antigen to “virgin” cytotoxic T cells.

10) Antigen-MHC binding causes cytotoxic cell division/differentiation.

11)  Infected host cell is killed… “fireworks” occur.

12) Ag on free virus binds Ab on “virgin” B cell.

13) B cells present Ag-MHC to helper T-generates MHC target.

14) Helper T releases interleukins to stimulate B cell division/differentiation.

15) Cell mediated: some daughter cells become memory B cells.

16) Humoral: some daughter cells secrete antibodies in plasma.

Rest of the week: 

Organs, inflammatory response, cell mediated and humoral immunity, types of disease, koch’s postulates, disease list, common childhood vaccines, HIV lesson (Mon, jan. 7, 2013).

Labs (connections) are jan 8 and 11. Test on immunity is Tues jan 15, 2013.
