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1- hypersensitivity
2- immediate hypersensitivity
3- delayed-type hypersensitivity (DTH)
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Sensitized Tpy

Allergen  Fe receptor i \ 1&‘
\ far IgE f‘ﬁ_.!cmm
Fe receptor Complement
Allergen- A cell = n
activation /
specific — i 3 Surface [
IgE P 4 Target  antigen
Complement
activation e )
Neutrophil
Immune
: complex
Degraidation . ; E-T =T =T = Actvated macrophage
Typel Type Type I Type IV
IgE-Mediated Hypersensitivity | IgG-Mediated Cytotoxic Immune Complex-Mediated CellMediated Hypersensitivity

Hypersensitivity Hypersensitivity

Ag induces crosslinking of
IgE bound to mast cells and
hasophils with release of
vasoactive mediators

Ab directed against cell surface
antigens meditates cell
destruction via complement
activation or ADCC

Ag-Ab complexes deposited
in various tissues induce
complement activation and
an ensuing inflammatory
response mediated by massive
infiltration of neutrophils

Sensitized Tyl cells release
cytokines that activate
macrophages or Ty cells which
mediate direct cellular damage

Typical manifestations include
systemic anaphylaxis and
localized araphylaxis such as

Typical manifestations include
blood transfusion reactions.
erythroblastosks fetalis, and

Typical manifestations include
localized Arthus reaction and

Typical manifestations include
contact dermatitls, tubercular

peneralized reactions such

as serum sickness, necrotizing
vasculitis, glomerulnephritis,
rheumatoid arthritis, and
systemic lupus erythematosus

lesions and graft refection
hay fever, asthma, hives, food
allergies, and eczema

autoimmune hemolytic
anemia
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1- allergens
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1- degranulation
2- allergy
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Common allergens associated with

TABLE 135-1 type | hypersensitivity

Proteins Foods

Foreign serum Muts
Vaccines Seafood
Eqgs

Plant pollens Peas, beans
Rye grass Milk
Ragweed
Timothy grass Insect products
Birch trees Bee venom

Wasp venom

Drugs Ant venom
Penicillin Cockroach calyx
Sulfonamides Duist mites
Local anesthetics
Salicylates Mold spores
Animal hair and dander
Latex

1- atopy
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LMD [dentification of IgE based on reactivity of atopic serum in P-K test

Serum Treatment Allergen added P-K reaction at skin site
Atopic None - -

Atopic None +

Nonatopic None + -

Atopic Rabbit antiserum to human atopic serum” +

Atopic Rabbit antiserum to human IgM, 1gG, Igh, and IgD" +

"Serum from an atopic individual was injected into rabbits to produce antiserum against human atopic serum, When this
antiserum was reacted with human atopic serum, it neutralized the P-K reaction.

'Sarum from an atopic individual was reacted with rabbit antiserum to the known classes of human antibody (IgM, IgA,
IgG, and lgD) to remove these Isotypes from the atopic serum. The treated atopic serum continued to give a positive

P-K reaction, indicating that a new immunoglobulin isotype was responsible for this reactivity.

SOURCE: Based on K. Ishizaka and T. Ishizaka, 1967, Journal of Inmunology 99:1187.
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{c}) Chemical crosslinkage
of IgE
Crosslinking chemical

3
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(d) Crosslinkage of IgE
receptors by
anti-receptor antibody
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Ab =1L
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(=) Enhanced Ca?* influx
by ionophore that
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permeahility to Ca2+
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IR EREN  Principal mediators involved in type | hypersensitivity
Mediator
PRIMARY
Histamine, heparin Increased vascular permeability; smooth muscle contraction
Serotonin (rodents) Increased vascular permeability; smooth muscle contraction
Eosinophil chemotactic factor [ECF-A) Eosinophil chemotaxis
Neutrophil chemotactic factar (NCF-A) Neutrophil chemotaxis
Proteases {tryptase, chymase) Bronchial mucus secretion; degradation of blood vessel basement membrane;
generation of complement split products
SECONDARY

Platelet-activating factor Platelet and contraction of pulmonary smooth muscles
Leukotrienes (slow reactive substance Increased vascular permeability; contraction of pulmonary smooth muscles
of anaphylaxis, SRS-A|
Prostaglanding Vasodilation; contraction of pulmonary smooth muscles; platelet aggregation
Bradykinin Increased vascular permeability; smooth muscle contraction
Cyrokines

IL-1 and TNF-x Systemic anaphylaxis; i d expression of CAMs on venular endothelial cells

IL-4 and IL-13 Increased IgE production

IL-3, IL-5, IL-6, IL-10, TGF-B, and GM-CSF Various effects [see Table 12-1)
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Mechanism of action of some drugs

TARLE 13-4 used to treat type | hypersensitivity
Drug Action
Antihistamines Block H, and H, receptors on target cells

Cromolyn sodium  Blocks Ca?” influx into mast cells

Theophylline Prolongs high cAMP levels in mast cells by
inhibiting phosphodiesterase, which
cleaves cAMP to 5'-AMP"

Epinephrine Stimulates cAMP production by binding
(adrenaline) to B-adrenergic receptors on mast cells’
Cortisone Reduces histamine levels by blocking con-

version of histidine to histamine and
stimulates mast-cell production of cAMP"

"Although cAMP rises transiently during mast-cell activation,
degranulation is prevented if cAMP levels remain high.
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Fucose N-Acetylglucosamine
8] antigen
N-Acetylgalactosamine Galactose
A antigen B antigen
(b)
Blood-group Antigens on ervthrocytes Serum antibodies
Genotype phenotype (aggiutinins) ( fsohemagoiutingns)
Ad or AD A A Anti-B
BB or BO B B Anti-A
AB AB Aand B None
oo (8] None Anti-A and anti-B
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TABLE 15-5 |
Antibody or

Type of lymphocytes Clinical

reaction induced manifestations

| IgE Urticaria, systemic
anaphylaxis

1] IgM, lgG Hemolytic anemia

1] lgG Serum sickness,
glomerulonephritis

' Torycells Contact dermatitis
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