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LECTURE-10 

HYPERSENSITIVITY REACTIONS 

 Hypersensitivity refers to undesirable reactions or responses produced by the normal immune 

system. These responses may be destructive, anxiety generating and occasionally lethal. 

 Hypersensitivity reactions are immune responses that are exaggerated or inappropriate against an 

antigen or allergen and mediated by either immunoglobulins or T-Lymphocytes. 

Classification of Hypersensitivity Reactions 

 Gell and Coomb described four types of hypersensitivity reactions (Types I, II, III and IV).  

 The first three types are antibody-mediated and the fourth type is mediated mainly by T-cell and 

macro-phases i.e. cell-mediated      

A. Hypersensitivity Type I: 

 Also referred as anaphylactic or immediate hypersensitivity. 

 Commonly called Allergy 

 This is commonest among all types which is mainly induced by certain type of antigens i.e. 

allergens (Table 1). 

 Occurs in two forms: 

 Acute, potentially fatal, systemic form, called Anaphylaxis 

 Chronic or recurrent, nonfatal, localized form, called Atopy 

 Anaphylaxis means “opposite of protection” and is mediated by IgE antibodies through 

interaction with an allergen. 

 The primary cellular component in this hypersensitivity is the mast cell or Basophils.  

 The reaction is amplified by Neutrophils and Esinophils. 

Table 1: Common allergens associated with Type I reaction 

PROTEINS DRUGS 

Foreign serum Penicillin, Sulphonamides 

Vaccines Local anaesthetics, Salicylates 

Plant pollens Foods 

Rye grass Nuts 

Ragweed Sea food 

Timothy grass Eggs 

Birch trees Milk 
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I.   Mode of Action (Mechanism of Anaphylaxis): 

 The overall mechanism of anaphylaxis can be summarized in following steps/phases: 

1. Production of IgE antibody 

2. Sensitization (First dose of antigen) 

3. Shocking dose (second dose) of antigen 

4. Degranulation of mast cell 

5. Anaphylatic reaction 

 During the activity, the class of antibody (IgE) binds with high affinity to FC (Fragment 

crystalized) receptors on the surface of tissue mast cells and blood basophils.  

 IgE class of antibodies have high binding affinity to Fc receptor on the surface of tissue mast cells 

and blood basophils.  

 Such Mast cells and basophils bounded by IgE are said to be sensitized. 

 Later, when the individual sensitized cell is exposed to the same allergen again, then it cross-links 

the membrane bound IgE on sensitized mast cells and basophils causing degranulation of these 

cells. 

 Degranulation causes release of pharmacological active mediators which act on surrounding 

tissue causing vasodilation and smooth muscle contraction which may be either systemic or 

localized. This effect is also termed as Allergy. 
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II. Biological effects (Clinical manifestation) : 

 Clinical symptoms range from life threatening conditions such as systemic anaphylaxis and 

severe asthma to localized reaction such as hay fever and eczema. 

a) Systemic anaphylaxis: 

 Onset occurs within a few minutes (2-30 minutes) of a type I reaction. 

 It is a shock like and often fatal state, which is usually initiated by allergen directly into blood 

stream or absorbed from gut or skin. 

 The symptoms are: 

 Laboured breathing 

 Drop in blood pressure 

 Smooth muscle contraction 

 Bronchiole constriction 

 Suffocation 

 Pulmonary haemorrhage 

b) Localized anaphylaxis: 

 It is limited to specific target tissue or organs, often involving epithelial surface at the site of 

allergen entry. 

 The tendency to manifest hypersensitivity reaction is inherited and is called atopy. 

 The symptoms are: 

 Hey fever (allergic rhinitis) 

 Asthma (allergic or intrinsic) 

 Food allergy 

 Atopic dermatitis (eczema) 

III. Mediators of type-I reactions: 

Principle mediators involved in type-I hypersensitivity reactions are: 

a) Primary mediators 

Primary Mediator Effects 

Histamine, Heparin Increased vascular permeability, Smooth muscle contraction 

Serotonin (rodents) Increased vascular permeability, Smooth muscle contraction 

Esinophil chemotactic factor Esinophil chemotaxis 

Neutrophil chemotactic factor Neutrophil chemotaxis 

Protease (trytase, chymase) Bronchial mucous secretion, degradation of blood vessel 
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b) Secondary mediators 

Secondary Mediator Effects 

Platelet activating factor 
Platelet aggregation and degranulation, contraction of 

pulmonary smooth muscles 

Leukotrienes 
Increased vascular permeability, contraction of pulmonary 

smooth muscles 

Prostaglandins Vasodilation, contraction of pulmonary smooth muscles 

Bradykinin Increased vascular permeability, Smooth muscle contraction 

Cytokines-IL-1,3,4,5,6,10,13, 

TNF-α 
Systemic anaphylaxis increased, increased IgE production 

 

IV.Therapy for Type-I hypersensitivity: 

 The first step in controlling type-I is to identify the offending allergen and avoid contact if 

possible. 

 Removal of house pets, dust-control measures. 

 Enhancement of phagocytosis by IgG antibody which is referred to a blocking antibody because  

   it competes for the allergens, binds and forms a complex that can be removed by phagocytosis. 

 Successful use of anti-histamine drugs result better with respect to type I hypersensitivity. 

 

 

 

 

                 Bhawana Kapoor 

                 kapoorbhawana.pharma@gmail.com 

                         +91-9808667851 

 

 


	1. Production of IgE antibody
	2. Sensitization (First dose of antigen)
	3. Shocking dose (second dose) of antigen
	5. Anaphylatic reaction

