Pathophysiology of Immediate Hypersensitivity Reactions
Type I reactions are IgE mediated reactions against normally innocuous foreign substances.

“Hygiene hypothesis” says that decreased exposure to microbial antigens promotes a shift from 
TH1 cells (which produce IFγ that suppresses formation of IgE) to TH2 cells (which 
produce IL4 and other cytokines that induce IgE production).  

Most allergens are water-soluble proteins, and most animal-derived allergens are proteases.

Under the influence of IL4 and IL13 from TH2 cells, B cells mature into plasma cells and secrete 
IgE.  The receptor is FcεR1, which binds IgE with high affinity.  Its alpha chain binds 
IgE, which the beta and gamma chains facilitate intracellular signalling.  FcεR1 receptors 
are found on mast cells and basophils.  Immediate hypersensitivity occurs when FcεR1-
bound IgE antibodies are crosslinked by multivalent allergens.
Crosslinking of receptor bound IgE on tissue mast cells and peripheral blood basophils triggers 
signals that lead to release of mediators such as granule-associated products, derivatives 
of arachidonic acid, and cytokines:
1.  Preformed granule associated products include histamine.  There are three histamine 
receptors.  H1 receptors are involved in allergies, H2 in gastric acid production, and H3 
are in the CNS and are what are affected by antihistamines to cause drowsiness.

Histamine activates sensory nerves (inducing pruritis, sneezing), mucosal glands 
(inducing rhinorrhea), and blood vessels (inducing tissue swelling).  These are all part of 
the early/immediate phase of the allergic reaction.
2.  Newly synthesized products of arachidonic acid.  These include leukotrienes which are 
generated by mast cells, basophils, and eosinophils.  Leukotrienes are the slow-reacting 
substance of anaphylaxis (SRS-A).  Arachidonic acid is released from membrane 
phospholipids by phospholipaseA.  Leukotrienes are extremely potent 
bronchoconstrictors.  They induce mucus secretion, vascular permeability, and swelling.

There are also prostaglandins, generated from arachidonic acid by COX.  COX1 is in 
many cells, COX2 is especially in mast cells, macrophages, and neutrophils.  During 
allergic reactions, mast cells release prostaglandins, with similar effects as leukotrienes.
3.  Cytokines/chemokines.  Mast cells and basophils synthesize cytokines such as IL4 and IL13, 
which upregulate the production of IgE.  These induce influx of eosinophils, which 
mediate the late phase or “delayed” hypersensitivity hours after exposure.  Remember 
that eosinophils are a late response.
Examples of immediate hypersensitivity
--Asthma and allergic rhinitis.  Prevalence is much higher in industrialized countries.  Rhinitis 
symptoms include sneezing, nasal itching/congestion/running, sinus pressure.  Often due 
to tree (spring), grass (summer), or weed (fall) pollens.  Perennial symptoms often due to 
dust mites or pet fur.

The cardinal feature shared by asthma and allergic rhinitis is inflammation and 
hyperresponsiveness.  Histamine and leukotrienes are elevated, as are albumin (marker 
for increased vascular permeability) and lactoferrin (marker for glandular secretion) 
during early phase.  Eosinophilic infiltration in the nose and lungs precipitates late phase.
--Anaphylaxis and anaphylactoid reactions.  Anaphylaxis is a rapidly evolving systemic reaction 
mediated by IgE.  Person must be previously sensitized to the foreign substance.  Can 
lead to peripheral vascular collapse from vasodilation and vascular permeability.  

Anaphylactoid reactions have the same clinical picture but aren’t mediated by IgE.  

They do involve the same mediators though.  Anaphylactoid reactions are usually due to          
IgE-independent activation of mast cells and basophils by agents such as opiates or 
radiocontrast dyes.  In contrast to anaphylaxis, anaphylactoid reactions don’t require 
previous exposure!
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