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Disorders in Immunity

Chapter 17



Immunopathology

Allergy, hypersensitivity — an exaggerated,
misdirected expression of immune
responses

Involves the same types of immune
reactions as those at work in protective
iImmunities.

Autoimmunity — abnormal responses to self
AQ

Immunodeficiency — deficiency or loss of
iImmunity
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Typel.
Immediate
(hay fever,
anaphylaxis)

Type Il.
Antibody-mediated (blood type
incompatibilities)

Type il
Immune complex

{rheumateid arthritis, serum }_’
sickness) |

Type IV.
Cell-mediated, cytotoxic

(contact dermatitis, graft rejection)
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TABLE 17.1

Hypersensitivity States
Type Systems and Mechanisms Involved Examples
l. Immediate hypersensitivity IgE-mediated; involves mast cells, Anaphylaxis. atopic allergies such as hay
basophils, and allergic mediators fever, asthma
II. Antibody-mediated I2G, IgM antibodies act upon cells with Blood group incompatibility, pernicious
complement and cause cell lysis; includes anemia; myasthenia gravis
some auloimmune discases
I1L. Immune complex—mediated Antibody-mediated inflammation; circulating Systemic lupus erythematosus: rheumatoid
lgG complexes deposited in basement arthritis; serum sickness; rheumatic fever
membranes of target organs; includes
some autoimmune discases
V. T cell-mediated Delayed hypersensitivity and cytotoxic Infection reactions; contact dermatitis; graft

reactions in lissues rejection; some Lypes of autoimmunity




Type | Hypersensitivity

* Atopy — any chronic local allergy such as
hay fever or asthma

* Anaphylaxis — a systemic, often explosive
reaction that involves airway obstruction
and circulatory collapse

Video
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Mechanism of Type |

sensitizing dose — on first contact with
, specific B cells form IgE which
attaches to mast cells and basophils

provocative dose - subsequent exposure with
the same allergen binds to the IgE-mast cell
complex

degranulation releases mediators with
physiological effects such as vasodilation and
bronchoconstriction

symptoms are rash, itching, redness, increased
mucous discharge, pain, swelling, and difficulty
breathing
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Role of Mast Cells & Basophils

Mast cells are located in the connective
tissue of virtually all organs; high conc. in
lungs, skin, Gl and genital tract

Basophils circulate in blood, migrate into
tissues

each cell can bind 10,000-40,000 IgE

cytoplasmic granules contain
physiologically active cytokines, histamine,
etc

cells degranulate when stimulated by
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Chemical mediators
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Systemic Anaphylaxis

» Sudden respiratory and circulatory
disruption that can be fatal in a few

minutes
 Allergen and route are variable
* Bee stings, antibiotics or serum injection

12



Strategies for circumventing
allergic attacks
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Corticosteroids
keep the plasma cell
from synthesizing IgE

o' by Cromolyn acts Antihistamines, aspinin,
and inhibit T cells. on the surface epinephrine, theophylline
of mast cell; counteract the effects
no degranulation  of cytokines on targets.
Avoidance - d
of allergen

Allergen

Monoclonal drugs
that inactivate IgE



Blocking Ab
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Type |l Hypersensitivity

* Reactions that lyse foreign cells

* Involve antibodies, complement, leading to
lysis of foreign cells Video
 Transfusion reactions

— ABO blood groups
— Rh factor — hemolytic disease of the newborn

15
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(b)
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Hemoglobin
(c) being released
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Type lll Hypersensitivity

* A large quantity of soluble foreign Ag
stimulates Ab that produce small,
soluble Ag-Ab complexes

* Immune complexes become trapped in
tissues & incite a damaging
inflammatory response Video

— Arthus reaction — local reaction to series of
injected Ag to same body site Video

— Serum sickness — systemic disease

resulting from repeated injections of
foreign proteins

20
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Immune complexes

Neutraphils l

Lodging of complexes
in basement membrane

Ag/Ab complexes

1 Basement
membrane

Epithelial
tissue

4

! J, 7

Major organs that can be targels
of immune complex deposition

Steps:
1. Antibody combines with excess soluble antigen,
forming large quantities of Ab/Ag complexes.

2. Circulating immune complexes become lodged
in the basement membrane of epithelia in sites
such as kidney, lungs, joints, skin.

3. Fragments of complement cause release of histamine
and other mediator substances.

4. Neutrophils migrate to the site of immune complex
deposition and release enzymes that cause severe
damage in the tissues and organs involved.



Autoimmunity

* In certain type | & Il hypersensitivities, the
immune system has lost tolerance to self
molecules and forms autoantibodies and
sensitized T cells against them.

e More common in females

 Disruption of function can be systemic or
organic specific
— Systemic lupus erythematosus
— Rheumatoid arthritis
— Endocrine autoimmunities
— Myasthenia gravis
— Multiple sclerosis
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(a) Sequestered Antigen Theory

B-cell clone
that recognizes
foreign receptor

Altered self antigens

Antibody

Viral infection binds cells

of cell bearing viral
receptor; cells
destroyed 23

(b) Viral Infection Theory
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(b)
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Type |V Hypersensitivity

Cell-mediated

A delayed response to Ag involving activation of
and damage by T cells

Delayed allergic response — skin response to
allergens — tuberculin skin test, contact dermititis
from plants, metals, cosmetics Video

Graft rejection — reaction of cytotoxic T cells
directed against foreign cells of a grafted tissue;
involves recognition of foreign HLA

27
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(a)
o Lipid-soluble chemicals are absorbed by the skin.
e Dendritic cells close to the epithelium pick up the allergen, process it, and display it on MHC receptors.

e Previously sensitized Tyl cells recognize the presented allergen.

e Sensitized Tyl cells are activated to secrete cytokines (IFN, TNF) that attract macrophages and cytotoxic T cells to the site. G

e Macrophage releases mediators that stimulate a strong, local inflammatory reaction. Cytotoxic T cells directly kill cells and
damage the skin. Fluid-filled blisters result.
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"Is it my imagination or are the
allergens becoming more agressive?"
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