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TABLE 18-1 Classification of Inmunologic Diseases

Type of Hypersensitivity

Pathologic Inmune Mechanisms

Mechanisms of Tissue Injury and Disease

Immediate hypersensitivity: type |

IgE antibody

Mast cells and their mediators (vasoactive amines, lipid
mediators, cytokines)

Antibody mediated: type Il

IgM, lgG antibodies against cell surface or
extracellular matrix antigens

Opsonization and phagocytosis of cells

Complement- and Fc receptor-mediated recruitment and
activation of leukocytes (neutrophils, macrophages)

Abnormalities in cellular functions, e.g., hormone receptor
signaling

Immune complex mediated: type IlI

Immune complexes of circulating antigens
and IgM or IgG antibodies

Complement- and Fc receptor-mediated recruitment and
activation of leukocytes

| T cell mediated: type IV

CD4" T cells (cytokine-mediated inflammation)
CD8" CTLs (T cell-mediated cytolysis)

Recruitment and activation of leukocytes
Direct target cell killing, cytokine-mediated inflammation
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TABLE 19-1 Properties of Mast Cells, Basophils, and Eosinophils

Characteristic Mast Cells Basophils Eosinophils

Major site of maturation Connective tissue Bone marrow Bone marrow

Major cells in circulation No Yes (0.5% of blood Yes (~2% of blood leukocytes)
leukocytes)

Mature cells recruited into tissues No Yes Yes

from circulation

Mature cells residing in connective Yes No Yes

tissue

Proliferative ability of mature cells Yes No No

Life span Weeks to months Days Days to weeks

Major development factor (cytokine)  Stem cell factor, IL-3 IL-3 IL-6

Expression of FceR| High levels High levels Low levels (function unclear)

Major granule contents

FeeRl, Fee receptor type |; IL, interleukin,

Histamine, heparin andfor
chondroitin sulfate, proteases

Histamine, chondroitin
sulfate, protease

Major basic protein, eosinophil cationic protein,
peroxidases, hydrolases, lysophospholipase
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TABLE 13-2

Mediators Produced by Mast Cells, Basophils, and Eosinophils

Cell Type Mediator Category Mediator Function/Patholagic Effects
Magt cells and basophils
Stored prelormed in Histamange increasas vascular permeability; stimulates smooth
cytoplasmic granukes muscle cell contraction
Errymes: neutial prolesses Degrade microbial simetures; Gssue damage/
{inyplese andfor chyrmaza), remaodeding
acid hydrolases, cathepsin G,
carboxypopbdaso
Pajor lipid mediators Prostaglandin D; Vasodilation, bronchocanstriction, neutrophil
produced an Che AN
aclivation Leukotrienes C;, Dy E; Prolonged brenchoconstricBon, mucus secraton,
increased vascular permeability
Flatelet-actvating factor Chemotaxis and activaton of leukocytes,
bronchoconstriction, increased vascular permeability
Cytobkinos produced on iLa Muoat ecll profdoration
aciivation THF, BAIP-Ti Inflammation/late-phass resction
IL-4, IL-13 IgE production, miscus secration
IL-5 Ecsinophil production and actnvation
Ecsinaphils

Hlored prafosmed in
cyloplasmic granubss

Plajor lipid mediators
produced on
_Bctivation

Cytokines produced on

aclivabion

Major basic protein, eosinaphal
cationic protain

Eosinophil peroxidase, lysosomal
hydrolasos, lysophospholipase

Laukatrienas G, Oy, E;

IL-3, IL-5 GM-CSF
IL-&, IL-10, RANTES, MIP-lrz,
foiExin

Toxie io helminths, bechEria, host colls

Degrades helminthic and pretozonn call walls; tissua
damagoremadalmg

Prolonged bronchoconstriction, mucus $acranon,
increased vascular permeability

Eczimephil producton and acthation
Chemoiaxs of leukocyies

GM-CSF, granudocyte-monocyte colony-stimulating factar; Il imntedaukin, MIP-1a, monooyte mflamanatory pratein Toc RANTES, regulated by actvation, nomal T cell
eaprassed and secrated: THF, tumor pocsoss facior



TABLE 19-3 Mast Cell Subsets

Connective Tissue Mast Cells Mucosal Mast Cells
Characteristic Rodent Human Rodent Human
Location Peritoneal cavity Skin, intestinal submucosa Intestinal mucosa Alveoli, intestinal mucosa
T cell dependence for No No Yes Yes
development of phenotype
in tissues
Granule contents High levels of histamine, = Major neutral proteases: tryptase, Low levels of histamine; Major neutral protease:
heparin chymase, carboxypeptidase, high levels of chondroitin  tryptase

cathepsin G sulfate
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TABLE 18-1 Classification of Inmunologic Diseases

Type of Hypersensitivity

Pathologic Inmune Mechanisms

Mechanisms of Tissue Injury and Disease

Immediate hypersensitivity: type |

IgE antibody

Mast cells and their mediators (vasoactive amines, lipid
mediators, cytokines)

Antibody mediated: type Il

IgM, IgG antibodies against cell surface or
extracellular matrix antigens

Opsonization and phagocytosis of cells

Complement- and Fc receptor-mediated recruitment and
activation of leukocytes (neutrophils, macrophages)

Abnormalities in cellular functions, e.g., hormone receptor
signaling

Immune complex mediated: type IlI

Immune complexes of circulating antigens
and IgM or IgG antibodies

Complement- and Fc receptor-mediated recruitment and
activation of leukocytes

T cell mediated: type IV

CD4" T cells (cytokine-mediated inflammation)
CD8" CTLs (T cell-mediated cytolysis)

Recruitment and activation of leukocytes
Direct target cell killing, cytokine-mediated inflammation
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TABLE 18-2 Examples of Diseases Caused by Cell- or Tissue-Specific Antibodies

Disease

Target Antigen

Mechanisms of Disease

Clinicopathologic Manifestations

Autoimmune hemalytic anemia

Autoimmune
thrombocytopenic purpura

Erythrocyte membrane proteins (Rh
blood group antigens, | antigen)

Platelet membrane proteins (gpllb-llla
integrin)

Opsonization and phagocytosis of
erythrocytes, complement-
mediated lysis

Opsonization and phagocytosis of
platelets

Hemaolysis, anemia

Bleeding

Pemphigus vulgaris

Proteins in intercellular junctions of
epidermal cells (desmoglein)

Antibody-mediated activation of
proteases, disruption of
intercellular adhesions

Skin vesicles (bullage)

Vasculitis caused by ANCA

Neutrophil granule proteins, presumably
released from activated neutrophils

Neutrophil degranulation and
inflammation

Vasculitis

Goodpasture's syndrome

Acute rheumatic fever

Non-collagenous NC1 protein of
basement membrane in glomeruli and
lung

Streptococcal cell wall antigen; antibody
cross-reacts with myocardial antigen

Complement- and Fc receptor-
mediated inflammation

Inflammation, macrophage
activation

Nephritis, lung hemorrhage

Myocarditis, arthritis

Myasthenia gravis

Graves’ disease
(hyperthyroidism)

Acetylcholine receptor

TSH receptor

Antibody inhibits acetylcholine
binding, downmodulates receptors

Antibody-mediated stimulation of
TSH receptors

Muscle weakness, paralysis

Hyperthyroidism

Insulin-resistant diabetes

Insulin receptor

Antibody inhibits binding of insulin

Hyperglycemia, ketoacidosis

Pernicious anemia

Intrinsic factor of gastric parietal cells

Neutralization of intrinsic factor;
decreased absorption of vitamin
By

Abnormal erythropoiesis, anemia

ANCA, antineutrophil cytoplasmic antibodies; TSH, thyroid-stimulating hormone.




TABLE 194 Examples of Genes Associated with Atopy and Asthma

Candidate Genes or Encoded  Chromosomal  Disease

Protein Location Association Putative Role of Gene Products in Disease

Cytokine gene cluster 5q Asthina IL-4 and IL-13 promote IgE switching, IL-5 promotes eosinophil growth and

(IL-4, IL-5, IL-13), CD14, activation; CD14 is & component of the LPS receptor that, through interaction

Py-adrenergic receptor with TLR4, may influence the balance between Tyl and Ty2 responses to
antigens; J;-adranergic receptor regulates bronchial smooth muscle
contraction

Class Il MHC Bp Asthma Some alleles may regulate T cell responses to allergens

FeeRl B chain g Asthima Mediates mast cell activation

Stem cell factor, interferon-y, 129 Asthina Stem cell factor regulates mast cell growth and differentiation; interfaron-y

STATE 0ppoSes actions of IH_: STATE mediates IL-4 1|1;m! transduction

IL-4 receptor o chain 16 Asthma Subunit of both IL-4 and IL-13 receptors

ADAM33 20p Asthma Metalloproteinase involved in airway remodeling

_ DPPIO Asthma Poptidase that may regulate chemokine and cytokine activity

PHF11 13q Asthima Transcriptional regulator involved in B cell clonal expansion and |g expression

OBMDL3 1 Asthma Unknown

IL-1 receptor-fike 1 29 Asthina Mambrane receptor that mediates effects of IL-1 on T cells

Phosphodiesterase 40 59 Asthma Degrades cAMP and regulates airwey smooth muscle contractility

Filaggrin Atopic dermatitis  Component of terminally dilferentiated keratinocyles




TABLE 18-1 Classification of Inmunologic Diseases

Type of Hypersensitivity Pathologic Inmune Mechanisms Mechanisms of Tissue Injury and Disease
Immediate hypersensitivity: type | IgE antibody Mast cells and their mediators (vasoactive amines, lipid
mediators, cytokines)
Antibody mediated: type Il IgM, IgG antibodies against cell surface or Opsonization and phagocytosis of cells
extracellular matrix antigens Complement- and Fc receptor-mediated recruitment and

activation of leukocytes (neutrophils, macrophages)
Abnormalities in cellular functions, e.g., hormone receptor

signaling
Immune complex mediated: type IlI Immune complexes of circulating antigens Complement- and Fc receptor-mediated recruitment and
and IgM or IgG antibodies activation of leukocytes
T cell mediated: type IV CD4" T cells (cytokine-mediated inflammation) ~ Recruitment and activation of leukocytes

CD8" CTLs (T cell-mediated cytolysis) Direct target cell killing, cytokine-mediated inflammation
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TABLE 18-3 Examples of Human Immune Complex-Mediated Diseases

Disease Antigen Involved Clinicopathologic Manifestations
Systemic lupus erythematosus DNA, nucleoproteins, others Nephritis, arthritis, vasculitis
Polyarteritis nodosa Hepatitis B virus surface antigen Vasculitis
Poststreptococcal glomerulonephritis Streptococcal cell wall antigens; may be “planted” in glomerular Nephritis

basement membrane

Serum sickness Various proteins Arthritis, vasculitis, nephritis
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TABLE 18-1 Classification of Inmunologic Diseases

Type of Hypersensitivity

Pathologic Inmune Mechanisms

Mechanisms of Tissue Injury and Disease

Immediate hypersensitivity: type |

IgE antibody

Mast cells and their mediators (vasoactive amines, lipid
mediators, cytokines)

Antibody mediated: type Il

IgM, IgG antibodies against cell surface or
extracellular matrix antigens

Opsonization and phagocytosis of cells

Complement- and Fc receptor-mediated recruitment and
activation of leukocytes (neutrophils, macrophages)

Abnormalities in cellular functions, e.g., hormone receptor
signaling

Immune complex mediated: type IlI

Immune complexes of circulating antigens
and IgM or IgG antibodies

Complement- and Fc receptor-mediated recruitment and
activation of leukocytes

T cell mediated: type IV

CD4" T cells (cytokine-mediated inflammation)
CD8" CTLs (T cell-mediated cytolysis)

Recruitment and activation of leukocytes
Direct target cell killing, cytokine-mediated inflammation
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TABLE 184 T Cell-Mediated Diseases

Specificity of Pathogenic T Cells

Principal Mechanisms of Tissue Injury

Rheumatoid arthritis

Collagen?
Citrullinated self proteins?

Inflammation mediated by Ty17 (and Ty1?) cytokines
Role of antibodies and immune complexes?

Multiple sclerosis

Protein antigens in myelin (e.g., myelin basic protein)

Inflammation mediated by Ty1 and Ty17 cytokines
Myelin destruction by activated macrophages

Type 1 diabetes mellitus

Antigens of pancreatic islet B cells (insulin, glutamic
acid decarboxylase, others)

T cell-mediated inflammation
Destruction of islet cells by CTLs

Inflammatory bowel disease

Enteric bacteria
Self antigens?

Inflammation mediated by Ty17 and Ty1 cytokines

Autoimmune myocarditis

Myosin heavy chain protein

CTL-mediated killing of myocardial cells
Inflammation mediated by Ty1 cytokines

Examples of human T cell-mediated diseases are listed. In many cases, the specificity of the T cells and the mechanisms of tissue injury are inferred on the basis of
the similarity with experimental animal models of the diseases.
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Abordagens Terapéuticas

TABLE 18-5 Examples of Cytokine Antagonists in Clinical Use or Trials

Cytokine or Receptor

Targeted Predicted Biologic Effects 0f Antagonist Clinical Indications

TNF Inhibits leukocyte migration into sites of inflammation Rheumatoid arthritis, psoriasis, inflammatory
howel disease

IL-1 Inhibits leukocyte migration into sites of inflammation Rare autoinflammatory syndromes, severe gout,
rheumatoid arthritis

IL-6 and IL-6 receptor Inhibits synthesis of acute-phase proteins, antibody responses? Juvenile idiopathic arthritis, rheumatoid arthritis

IL-17 Inhibits leukocyte recruitment into sites of inflammation Rheumatoid arthritis, psoriasis

p40 chain of IL-12 and IL-23 Inhibits Ty1 and Ty17 responses

Inflammatory bowel disease, psoriasis

IL-2 receptor (CD25) Inhibits IL-2-mediated T cell proliferation Acute graft rejection

IFN-ct May be multiple effects on Ty1 differentiation, antibody production Systemic lupus erythematosus
IL-4 Inhibits T2 differentiation, IgE production Asthma

IL-5 Inhibits eosinophil activation Asthma

The table lists examples of antagonists against cytokines (antibodies or soluble receptors) that are approved for clinical use or in trials. IFN, interferon;

I, interleukin; TNF, tumor necrosis factor




