Allergy and Hypersensitivity Review Notes/Questions
Lecture on November 3, 2008

What is systemic anaphylaxis?
A medical emergency.  IgE mediated. 

How much IgE is there in the body?
Very little. Mostly tied up on mast cells and basophils. 

What makes an antigen IgE promoting?
1. Mucosal
2. Low concentration ex: ragweed
3. Stable
4. H2O Soluble -Particularly for food allergies.

What are allergens? Example? How does it get through the tight junctions?
Some are enzymes. Ex: Der p 1.  Protein from dust mites that causes childhood asthma. Makes its way through tight junctions (usually at mucosal surfaces) by cleaving occludin.

Why does presentation of Der P 1 to naive T cells drive Th2 response?
Natural Killer T cells release IL-4 in asthmatic reactions.
Just know: IL-4 is required for Th2 T cell differentiation (from CD$ cell).  IL-4 comes from NK cells. 

What cytokines do Th2 cells secrete?  What do they do?
IL-4 - Causes CD4 cells to differentiate in to Th2 cells. 
IL-5 - Expansion and activation of eosinophils
IL-10 -
IL-13 -

What is the key cell in IgE mediated allergic reactions?
Mast cells. NO MAST CELL = No IgE mediated inflammatory responses, but still have IgE.

What do mast cells release?
1. Histamine
2.Leukotrienes -  increases vascular permeability
3. Proteases-break down connective tissue, result in remodeling and proliferation.

What determines whether an antigen casues anaphylaxis or a mild reaction?
Location plays a big part.  If delivered I.V., antigen is sensed by many mast cells, result is anaphylaxis.  Low dose in subcantaneous injection causes "wheel and flare".

What are some other locations for mast cells besides the blood? Examples?
Mucosal surfaces.
1. Nasal sufaces --> Allergic rhinoitis
2. Lungs --> Asthma
3. GI tract --> vomiting/diarrhea

What is the pathology of asthma?
1. Smooth muscle contration
2. Copious amounts of mucus secreted.

What does IL-5 do?
Expands and activates eosinophils. No IL-5 = NO eosinophils.

What are the granules that eosinophils secrete?  What do they do?
1. Major Basic Protein - Triggers histamine release from mast cells.
2. Leukotriens
3. Prostiglandins

What causes elevated eosinophils?
NAACP
Neoplasm
Asthma
Allergy
Collagen-Vascular Disease
Parasites

What is one way that eosinophils conbat bacteria?
Shoot mitochondrial DNA.

What are the steps of an IgE mediated reaction?
1. Sensitization
      a. NK cells are activated
      b. NK cells release IL-4. Naive T cells turn into Th2 cells.
      c. Th2 cells secrete IL-4, which induces class switching of B cells to IgE.
2. Allergy = triggering and degranulation
      a. Re-Exposure

What is a treatment for allergic rhinitis?
Anti-histamine
Steroids--an immunosuppresent.

How to treat asthma?
Beta-2 agonist (like albuterol) to reverse bronchoconstriction. 

What can cause anaphylaxis?  How to treat?
Global release of cytokines from mast cells.  Give epinephrin. 

What are five theories to preventing allergy?
1. Shift immune response from Th2 back to Th1. How: IL-12 and interferon gamma.
2. Block CD4 T cells help for IgE procution.  How: block IL-4 or give anti-CD40.
3. Block IgE binding.  Give another antibody that binds to Fc portion of human IgE. 

Why do we even have IgE?
To fight worms.

Why are more allergies seen today than before?
Hygiene hypothesis: Fewer early exposure to antigens.  Early exposure results in Th1 response.  Late exposure results in Th2 response. 

Is there a genetic component to asthma?
Yes, but not in a gene that we recognize or predicted. 

How do you test for an allergy?
1. Skin prick.  But oversensitive and could cause anaphylaxis.  "Wheel and flare". Positive control = histamine.  Negative control = saline. 
2. RAST Test for antibodies.  Coat disk with antigen. Pour serem over.  Mark for IgE.

What are the four classifications of hypersensitivity reactions?
Type 1 = IgE and mast cells activated.
Type 2 = IgG ex: Penicillin
Type 3 = IgG ex: Serum sickness or Arthrus reaction.
Type 4 = Delayed hypersensitivity. KEY: T Cell mediated.  Can be mediated by Th1, Th2 or CD8 killer T cells.  Most common delayed hypersensitivity: tuberculin reaction (for TB).

How does the tuberculin reaction work?
In tuberculin reaction, Th1 cells recognize antigen, bind, release cytokines.  Recruitment of phagocytes and plasma causes visible leasion. Large diameter = previously exposed. Because of memory T cells. 

What causes chronic asthma?
It's a delayed hypersensitivity reaction mediated by Th2 cells CD4 cells. 

What are DTH reactions and what do they need?
Delayed-Type Hypersensitiy.  Need T cells. 


The Immune System Lecture by Charles Drake
November 4, 2008

What is the relationship between tumors and the immune system?
The immune system both causes tumors to grow and prevents them from growing.  Awesome.

What is the big picture of pro-tumorigenic immune reactions?
1) There is a link between chronic inflammation and cancer.
2) Role of bacterial and viral infections
3) Mechanisms by which inflammation may cause cancer
4) Possible interventions

What is the big picture of anti-tumor immune reaction?
1) Immune surveillance hypothesis
2) Contractory date of immunosurveillance hypothesis
3) Immune editing of tumors

What is associated with cancer?
Chronic inflammation and infection.  Ex: hepatitis, aids, ulcers.

How can chronic inflammation lead to cancer?
Tumor associated macrophages secrete factors that promote tumor growth. Those damn Mac's. 

What is the molecular mechanism for cancer from chronic inflammation?
The NF Kappa B pathway!
A ligand (like TNF-a, IL-6, or IL-1) binds to cell, IKK is activated.  IKK phosphorylates IkB, which degrades it and frees NF-kB to travel to nucleus.  NF-kB turns on transcription of Bcl-XL (a survival signal) and TNF-a (which attracts immune cells and causes inflammation).
NF-kB in BOTH TUMOR cells and IMMUNE cells is involved in inflammation-induced cancer.

What is the iummunosurveillance hypothesis?
The immune system protects us from cancer.  Therefore, immunocompromised individuals should have more cancer.  There IS evidence for this.  Biggest increase in cancer risk is from cancers caused by viruses. 

How do T-cells affect cancer?
Activated T-cells in tumors = better survival. 

What is the new tumor surveillance hypothesis?  aka How does tumor elimination work?
1) Immature DC's take up antigen from necrosis of tumor cells. 
2) DC's mature into antigen presenting cells, which happens through TLR signaling. 
3) DC presents antigen to both CD4 and CD8 cells. Activated CD4 "license" CD8 "to kill".  O
4) Activated and licensed CD8 cells travel through body and kill tumor cells.

So how do tumors excape CD8 killing?
Multiple ways
1) Same as T-Cell Tolerance
        1) Ignorance
        2) Deletion
        3) Anergy
        4) T regulatory cells
2) Loss of MHC I on tumors

What is the summary of the battle between tumors and the immune system?
Elimination-CD8 cells kill tumors
Equilibrium-Dynamic process. Tumors down regulate MHC I and immune response (by secreting TGF-beta).
Escape-Multiple mechanisms.


Vaccines Lecture
November 5, 2008

What maintains immune memory?
IL-7, IL-15

What are the three types of viruses?
1) Live attenuated
2) Subunits of the virus
3) Whole killed virus

Discuss the live attenuated vaccine
Advantages: Cheap, effective
Disadvantages: Reverse to virulence, can be a pathogen for immunocompromised individuals
Example: Small pox

Discuss the subunit vaccine
Advantage: Safe, target critical part of pathogen
Disadvantage: Less immunogenic, expensive
Ex: Meningitis

Discuss the whole killed vaccine
Advantage: More immunogenic than subunit, cheap
Disadvantage: Less immunogenic then live attenuated, some side effects
Ex: flu shot

Why is the HIV vaccine so difficult to develop?
The CD4 binding site is inside a pocket that Ig's cannot access.  The surrounding areas are highly variable.

Compare vaccines for infection prevention vs. tumor therapy



Infectious Agent
Tumor Therapy


Antibodies are first line
Antibodies are not dominant means


Most antigens are known
Most antigens are unknown


Prophylactic
Treatment


Inactivated virus
Whole tumor cellHo




How can cross priming help in tumor therapy vaccines?
If we could get an APC to present the antigen of the tumor, we could get a response. 

