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MechanismsMechanisms



Allergens

dust mites (feces) pollens

animal dander
food drugs



1 - Dendritic cells (DC) capture antigens (allergens)

2 - DC partially process allergens and bring them to lymphnodes

3 - Naïve CD4 T cells are activated to differentiate into Th2

4 - Th2 secrete IL-4, IL-5 and IL-13

Sensitization

5 - Unprocessed allergen activate allergen-specific B cells

6 - IL-4  and IL-13 co-activate allergen-specific B cells

7 - Allergen-specific B cells promote IgE switching
and differentiate into IgE-secreting plasmacells ➙ high IgE

8 - IL-5 activates eosinophils



1 - Antigen-specific IgE enter the circulation and bind to the FcεR1
on basophils and mastocytes

2 - Expression of FcεR1on basophils and mastocytes is enhanced

3 - Allergen binds to IgE bound to FcεR1. Upon crosslinking of FcεR1 by 
multivalent allergens, degranulation of basophils and mastocytes is triggered

Triggering



Sequence of events



Structure of the high-affinity IgE Fc receptor (FcεεεεR1)

In non-atopic individuals, FcεR1 on the surface of circulating
basophils and tissue mastocytes are normally occupied by polyclonal IgE

In atopic individuals, large amounts (~1,000 times normal) of antigen-specific
oligoclonal IgE are produced upon first encounter with allergen
Therefore, FcεR1 on the surface of circulating basophils and tissue mastocytes
are mostly occupied by antigen-specific oligoclonal IgE



Mastocyte activation
alternative
activation:

- Chemokines
- C5b

- Neuropeptides

IL-4, IL-5, IL-6
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Cellular and soluble mediators



Cellular mediators



Soluble mediators: activated basophils/mastcells



Soluble mediators: activated eosinophils



Biologic effects: activated basophils/mast cells



Biologic effects: activated eosinophils





Phases of the allergic response



Cutaneous wheal and flare reaction

Allergen, anti-IgE mAbs, anaphylotoxins (C5a, C4a, C3a)



Phases of the allergic response



Immediate hypersensitivity

Genetic basesGenetic bases



Susceptibility loci



Candidate susceptibility genes



Candidate susceptibility genes and location



Role of environment
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Clinical manifestationsClinical manifestations



Symptoms depend on dose and route of allergen entry

shock



Athsma



Pathological features of athsma

obstructed bronchus 

infiltrated submucosa 

normal bronchus


