
Outline

Hypersensitivity reactions
-Introduction
–Type I 
–Type II 
–Type III
–Type IV



Common Causes of Hypersensitivity Reactions
Mounting an immune response against innocent substances



Types of Hypersensitivity Reactions

Immune complex



Sensitization to an Inhaled Allergen

Initial exposure to the antigen induces sensitization
Second exposure to the same antigen leads to allergy



Properties of Inhaled Allergens

Small stable proteins



Enzymes Targeting Tight Junctions Trigger Allergy

Der p1 is present in fecal pellets from the house dust mite



IgE Localizes to Tissues and Is Bound to Mast Cells

Increase 
vesicular 
permeability



Antigen Binding to IgE on Mast Cells 
Amplifies IgE Production

Stimulation of class switch to IgE



Allergic Reactions Mediated by IgE



Susceptibility of Allergy

Hygiene hypothesis:
exposure to some infectious 
agents in childhood drives the 
immune system toward TH1 
response and non-atopy

Atopy: exaggerated 
tendency to mount IgE 
response to common 
environmental allergens 
(TH2 response)

Counter-regulation 
hypothesis: exposure 
to infectious agents and 
microbiota in childhood 
drives the development of 
Treg



Hypersensitivity Susceptibility Loci



Susceptibility Genes for Asthma
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Types of Hypersensitivity Reactions
Immune complex



Effects of Mast Cell Activation on Different Tissues

Mast cells are residing near mucosal surfaces and the connecting tissue around 
blood vessel. 



Molecules Released by Mast Cells
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Eosinophils Cause Inflammation 
and Tissue Damage During Allergic Reactions



Eosinophil Granules Contain Toxic Proteins



Allergic Reactions Have Immediate 
and Late-Phase Responses

Increase in vascular 
permeability and 
muscle contraction

Induced synthesis and 
release of mediators 
(cytokines, etc.)
Occurs in 50% of individuals after 
immediate response



Allergy Tests- Immediate Responses

Ragweed pollen 

Saline, negative control

Histamine, positive control



Dose and Route of Allergen Entry 
Determines the Type of IgE Mediated Reaction



Allergic Asthma



Ingested Allergen Can Cause Vomiting, Diarrhea, 
Urticaria and Anaphylactic Reactions



Urticaria/Hive
Urticaria (skin rash) is caused by antigen that enters 
blood vessels and is carried to the skin, including food



Approaches to Treat Allergy

Allergy shots

Mild conditions

serious conditions
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Types of Hypersensitivity Reactions
Type II: IgG binds to cell surface protein or receptor



Types of Hypersensitivity Reactions
Type III: IgG immune complex



Deposition of Immune Complexes in Tissues Causes 
a Local Inflammatory Response (Arthus Reaction)



Immune Complexes Are Formed During an Immune Response



Immune Complex is Removed



Serum Sickness Is an Example of 
Immune Complex Mediated Syndrome

Large amount of antigens deposited in the blood vessel, joints and kidney
-persistent infection or antidote



Serum Sickness



Types of Hypersensitivity Reactions
Type IV: cell mediated; delayed-type



T-Cell Mediated Hypersensitivity Responses



Stages of the Delayed Type Hypersensitivity
Tuberculin skin test: action of previously primed Th1 cells/memory cells



Poison Ivy Contact Dermatitis
Urushiol oil (modifies intracellular proteins) induces CD8 T cell response



Celiac Disease



Celiac Disease



Destruction of Gastrointestinal Villi in Celiac Disease 



Question

• True or false:
• Sensitization is required for the 

development of all types of allergy.

• A) True
• B) False



Question

• What determines the result of an allergic 
reaction?

• A) type of antigen
• B) dose
• C) route of exposure
• D) genetics
• E) all of the above
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