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ABSTRACT
When a presensitized individual is exposed to an allergen, it can lead to a rapid immune response that occurs almost

immediately. Such a response is called an allergy and is classified as a type I hypersensitivity. Allergens may be

seemingly harmless substances such as animal dander, molds, or pollen. Allergens may also be substances considered

innately more hazardous, such as insect venom or therapeutic drugs. Food intolerances can also yield allergic

reactions as individuals become sensitized to foods such as peanuts or shellfish. Regardless of the allergen, the first

exposure activates a primary IgE antibody response that sensitizes an individual to type I hypersensitivity reaction

upon subsequent exposure. Type I hypersensitivity reactions can be either localized or systemic. Localized type I

hypersensitivity reactions include hay fever rhinitis, hives, and asthma. Systemic type I hypersensitivity reactions are

referred to as anaphylaxis or anaphylactic shock. Although anaphylaxis shares many symptoms common with the

localized type I hypersensitivity reactions, the swelling of the tongue and trachea, blockage of airways, dangerous drop

in blood pressure, and development of shock can make anaphylaxis especially severe and life threatening.

INTRODUCTION
In fact, death can occur within minutes of onset of signs and
symptoms. Late-phase reactions in type I hypersensitivities may
develop 4–12 hours after the early phase and are mediated by
eosinophils, neutrophils, and lymphocytes that have been
recruited by chemotactic factors released from mast cells.
Activation of these recruited cells leads to the release of more
chemical mediators that cause tissue damage and late-phase
symptoms of swelling and redness of the skin, coughing,
wheezing, and nasal discharge. Individuals who possess genes for
maladaptive traits, such as intense type I hypersensitivity
reactions to otherwise harmless components of the environment,
would be expected to suffer reduced reproductive success. With
this kind of evolutionary selective pressure, such traits would not
be expected to persist in a population. This suggests that type I
hypersensitivities may have an adaptive function. There is
evidence that the IgE produced during type I hypersensitivity
reactions is actually meant to counter helminth infections2.
Helminths are one of few organisms that possess proteins that
are targeted by IgE. In addition, there is evidence that helminth
infections at a young age reduce the likelihood of type I
hypersensitivities to innocuous substances later in life. Thus it

may be that allergies are an unfortunate consequence of strong
selection in the mammalian lineage or earlier for a defense
against parasitic worms.

 Type II (Cytotoxic) Hypersensitivities Immune reactions categori
zed as  type II  hypersensitivitiesor cytotoxic hypersensitivities,
are mediated by IgG and IgM antibodies binding to cell-surface
antigens or matrix-associated antigens on basement membranes.
These antibodies can either activate complement, resulting in an
inflammatory response and lysis of the targeted cells, or they can
be involved in Antibody-Dependent Cell-Mediated Cytotoxicity
(ADCC) with cytotoxic T cells. In some cases, the antigen may
be a self-antigen, in which case the reaction would also be
described as an autoimmune disease. (Autoimmune diseases are
described in Autoimmune Disorders). In other cases, antibodies
may bind to naturally occurring, but exogenous, cell-surface
molecules such as antigens associated with blood typing found
on red blood cells (RBCs). This leads to the coating of the RBCs
by antibodies, activation of the complement cascade, and
complement-mediated lysis of RBCs, as well as opsonization of
RBCs for phagocytosis. Two examples of type II hypersensitivity
reactions involving RBCs are hemolytic transfusion reaction
(HTR) and hemolytic disease of the newborn (HDN). These type
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II hypersensitivity reactions, which will be discussed in greater
detail, are summarized in Table 19.4. Immunohematology is the
study of blood and blood-forming tissue in relation to the
immune response. Antibody-initiated responses against blood
cells are type II hypersensitivities, thus falling into the field of
immunohematology.

CONCLUSION
For students first learning about immunohematology,
understanding the immunological mechanisms involved is made

even more challenging by the complex nomenclature system

used to identify different blood-group antigens, often called
blood types. The first blood-group antigens either used
alphabetical names or were named for the first person known to
produce antibodies to the red blood cell antigen (e.g., Kell,
Duffy, or Diego). However, in 1980, the International Society of
Blood Transfusion (ISBT) Working Party on Terminology
created a standard for blood-group terminology in an attempt to
more consistently identify newly discovered blood group
antigens. New antigens are now given a number and assigned to
a blood-group system, collection, or series. However, even with
this effort, blood-group nomenclature is still inconsistent.
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