Chapter 5 Immunity, Hypersensitivity, Allergy, and Autoimmune Diseases

The Body’s Defense Mechanisms

Immunity

CHARACTERISTICS OF IMMUNE RESPONSE

Depends on lymphocytes and antigen-processing cells.

Specific populations of lymphocytes perform specific functions.

Cells of immune system communicate and produce their effects by secreting cytokines.

TYPES OF IMMUNITY AUTOIMMUNITY DEVELOPMENT OF THE LYMPHATIC SYSTEM

Immature lymphocytes develop immune competence in thymus (T lymphocytes) or bone marrow (B lymphocytes).

Lymphocytes are programmed to develop receptors for the antigens that they will eventually recognize.

T lymphocytes are classified into major groups based on CD antigens on cell membranes.

NK cells lack T or B receptors and can destroy infected or abnormal cells without prior antigenic contact.
RESPONSE OF LYMPHOCYTES TO FOREIGN ANTIGENS

B lymphocytes can respond to intact antigen and proliferate with T-cell help.

T lymphocytes require macrophage-processed antigen in order to respond.

Antigens are presented to responding cells complexed with MHC proteins.

TYPES OF RESPONDING T CELLS

Helper T cells: promote immune response.

Cytotoxic T cells: attack and destroy infected cells, cancer cells, transplants.

Delayed hypersensitivity cells: attract and activate macrophages, cytotoxic T cells, NK cells.

Memory cells: set aside to respond rapidly if the same antigen is encountered again.

Response of effector T cell is determined by type of MHC protein displayed with processed antigen.

GENETIC CONTROL OF ABILITY TO GENERATE IMMUNE RESPONSE THE FUNCTION OF COMPLEMENT

Antibodies (Immunoglobulins)

STRUCTURE

Composed of two light and two heavy chains.

Constant part of molecule determines class of antibody.

Variable part of molecule determines specificity.

Five types of immunoglobulins.

IgM: forms large complex pentamer.

IgG: principal antibody formed against majority of infectious agents.

IgA: produced by cells in respiratory and gastrointestinal

tracts. Combines with antigens to prevent

absorption.

IgD: on surface of lymphocytes.

IgE: increased in allergic persons. Attaches to mast cells and basophils.

Hypersensitivity Reactions: Immune System–Related Tissue Injury

Cell-tissue injury resulting from immune response.

Classified on pathogenesis of injury.

TYPE I. IMMEDIATE HYPERSENSITIVITY

Localized response: allergy.

Tendency to form IgE antibodies to antigens that do not sensitize most individuals.

IgE attaches to mast cells and basophils.

Subsequent contact with allergen leads to antigen–-antibody interaction with release of mediators and allergic manifestations.

Antihistamines block some effects.

Desensitization induces formation of IgA and IgG which combine with allergen before it can interact with IgE.

Systemic response: anaphylaxis.

Generalized mediator release from mast cells and basophils may be life threatening.

Prompt treatment essential.

TYPE II. CYTOTOXIC HYPERSENSITIVITY

Antibody attaches to cell or tissue antigen.

Complement activated and cell-tissue damage follows.

TYPE III. IMMUNE COMPLEX DISEASE

Circulating antigen–antibody complexes deposited in tissues.

Complement activated and cell-tissue injury follows.

TYPE IV. DELAYED HYPERSENSITIVITY

Sensitized T lymphocytes secrete cytokines that attract lymphocytes, macrophages, and other inflammatory cells, which produce tissue injury. 
Mantoux test based on delayed hypersensitivity response to proteins from tubercle bacillus as indication of previous infection.

Suppression of the Immune Response

UNWANTED EFFECTS OF IMMUNE

RESPONSE

Autoimmune disease.

Rejection of transplanted organs.

Rh hemolytic disease in newborn infants (discussed in Chapter 18).

METHODS FOR SUPPRESSING THE IMMUNE RESPONSE

Radiation: destroys lymphocytes.

Cytotoxic drugs: suppress growth of lymphocytes.

Adrenal corticosteroids: suppress inflammatory reaction, impair phagocytosis, and inhibit protein synthesis.

Antibodies: prevent body from reacting to corresponding antigen.

TISSUE GRAFTS AND IMMUNITY

Graft contains foreign antigens.

Lymphocytes recognize foreign antigen and attempt to eliminate (rejection).

Immune response must be suppressed to prevent rejection of transplant.

Autoimmune Diseases

PATHOGENESIS

Antibodies formed to altered antigens and react with normal antigens.

Antibodies formed to foreign antigens and cross-react with normal tissue antigens.

T lymphocytes fail to control immune response.

TREATMENT

Corticosteroids.

Cytotoxic drugs.

CONNECTIVE-TISSUE (COLLAGEN) DISEASES

Clinical features:

Autoimmune disease characterized by necrosis and degeneration of fibrous connective tissue.

Clinical features depend on organs affected.

LUPUS ERYTHEMATOSUS

A connective-tissue disease of young women.

Associated with formation of autoantibodies and immune complexes

