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Immunopathology

Disorder of Immune system:
1. Hypersensitivity reaction
2. Autoimmunity
3. Immunodeficiency states
4. Amyloidosis
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Immunology

Definition:

The branch of medical science that deals with immunity

Immunity:

Protection from infectious pathogen.



Innate Immunity Is the resistance of the body against
antigen that exists prior to exposure to the antigen (i.e. It s
iInborn). It Is non-specific.

Acquired immunity Is the resistance of the body against
antigen that occurs after exposure to an antigen. It Is
specific.



Classification of immunity
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Innate Immunity:
It acts as a first line and 2" line defense

Components:
Anatomical Barrier: Skin, Mucous membrane GIT and
Respiratory tract.
Mechanical: Cilia, Sneezing, Cough
Biological: Complement system
Blood cells- Phagocytosis (by macrophage,
Neutrophil)

Natural killer cell. mast cell, C reactive protein.



Acquired Immunity:

U 3" line of defense

U It develops throughout life

U Needs exposure to foreign substance
U Efficient and selective

U Has memory
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Active immunity- It is that type of adaptive immunity, where
resistance Is induced after contact with foreign antigens, eqg.
Microbes.

Passive immunity- It is that type of adaptive immunity, where
the preformed antibody Is introduced into a host to produce
specific Immunity.
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Difference between Active and Passive Immunity

Active participation of host Not so

Develops after a considerable Starts immediately
latent period

Long lasting Short lasting

No risk of hypersensitivity Risk of hypersensitivity
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Lymphocytes
Lymphocytes constitute 20-40% cells of WBC of blood

Can be divided in to three major type

U B-lymphocytes
U T-lymphocytes

U Natural killer cells



Cells of Immune system

Immunity Cells Secreted molecules

Innate Neutrophils Complement
Eosinophils Cytokines
Macrophages
NK cells

Acquired ymphocytes  Antibodies

B
T lymphocytes  Complement
All the cells of Cytokines
Innate iImmunity
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List key facts about T lymphocytes

U T lymphocytes are typically found in the following locations:
3 Paracortical areas of lymph nodes
3 Periarteriolar sheaths of the spleen
3 Thymus
3 Bone marrow and peripheral blood

U T lymphocytes account for 60% to 70% of circulating
lymphocytes in the blood.



T lymphocytes contd.
There Is functional diversity of T-cell populations:

CD4+ helper/inducer cells constitute approximately 60% of
mature T lymphocytes, and

CD8+ suppressor/cytotoxic cells constitute approximately
30% of mature T lymphocytes.

Furthermore, CD4+ cells differ in their ability to secrete
cytokines:

H1 subset secretes IL-2 and IFN-2,
THZ2 secretes. lL-4 and ll.-5



List key features of B lymphocytes:

U B lymphocytes are typically found in the following locations:
3 Superficial cortex of lymph nodes
3 Germinal centers and mantle zone of stimulated
lymph nodes
3 Follicles of the white pulp of the spleen
3 Mucosa-associated lymphoid system (MALT) In
Intestines and the respiratory tract
3 Bone marrow and peripheral blood



B lymphocytes contd.

U B lymphocytes constitute 10% to 20% of circulating
lymphocytes in the blood.

U On antigenic stimulation, B cells form plasma cells that
secrete antigen-specific immunoglobulins.
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List key features of natural killer (NK) cells.

U NK cells are large granular lymphocytes

U constitute approximately 10% to 15% of circulating
lymphocytes.

U They can kill a variety of virus-infected cells and some
tumor cells without prior sensitization (i.e., 6 6 n a kkiller). a |
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IMMUNOLOGIC TOIERANCE

It Is the phenomenon of unresponsiveness to an antigen induced |
exposure of lymphocytes to that antigen.

Two types
1. Central tolerance
2. Peripheral tolerance



IMMUNOLOGITOIERANCEONtd.
Central tolerance

U Immature self reactive T and B lymphocyte recogsete
antigens during their maturationthymus for T cell and
bone marrow for B cell.



Peripheraltolerance

Mature lymphocytes that recognize self antigen in peripheral
tissues become functionally inactive or suppressed by
regulatory Hymphocytes or die by apoptosis



IMMUNOLOGITOIERANGCEONtd.
Mechanisms of Peripheral tolerance

1. Anergy: lymphocytes that recognize self antigens may be
rendered functionally unresponsive ,a phenomenon called
anergy

2. Suppression by regulatory ¢ell :Prevent immune
reactions against self antigen.

3. Deletion by apoptosis.



AUTOIMMUNITY

A combination of the inheritance of susceptibility genes, which
may contribute to the breakdown of self tolerance, and
environmental triggers, such as infection and tissue damage,
which promote the activation self reactive lymphocytes.



AUTOIMMUNITContd.

Pathogenesis of Autoimmunity:

1. Susceptibility genes
Interfere A Self tolerance .

2. Environmental triggers e.g,; infection, tissue injury, inflammatior

A Promote self reactive activation of lymphocyeenter into
tissueA causes tissue damage.



Autoimmune Disease
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Rheumatoid arthritis

Type 1 diabetes

Multiple sclerosis

Systemic lu
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Autoimmune Diseas€ontd.

Autoimmune hemolytic anaemia

Autoimmune thrombocytopenia
Autoimmune atrophic gastritis of pernicious
anaemia.

Myasthenia gravis

e - e e e -

Graves disease



Antibody:

Antibodies are plasma proteins which are produced In
response to antigens with which it reacts specifically.

Immunoglobulin

Structurally similar to antibody but may or may not be
endowed with antibody activity.



Hypersensitivity:

In appropriate or excessive Immune response to an antigenic
stimulus In a pre-sensitized host leading to Tissue damage

Adverse clinical reaction to antigen.

Classification: Coombs and Gel classification

a.Type | - Anaphylactic hypersensitivity

b.Type Il - Cyto-toxic hypersensitivity

c. Type lll - Immune complex mediated hypersensitivity
d.Type IV - Delayed or cell mediated hypersensitivity




Type-l or Immediate hypersensitivity .

Type-l hypersensitivity IS a rapid Immunologic reaction
occurring In a previously sensitized individual that Is triggered

by the binding of an antigen to IgE antibody on the surface of
mast cells.

In Immediate hypersensitivity the injury is caused by
TH2 cells,

IgE antibodies, and
mast cells and other leukocytes.



Table- Mechanisms of Hypersensitivity Reactions

Type Immune Mechanisms | Histopathologic Prototypical
Lesions Disorders

Immediate Production of Igg  Vascular dilation, Anaphylaxis;

(type |) anti body ‘edema, smooth allergies;
hypersensit immediate release muscle bronchial
IVity of vasoactive contraction, asthma
amines and other = mucus (atopic
mediators from production, forms)
mast cells; later tissue injury,
recruitment of iInflammation

iInflammatory cells
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Table- Mechanisms of Hypersensitivity Reactions contd
Type Immune Mechanisms | Histopathologic Prototypical
Lesions Disorders

Antibody-  Production of IgG, Phagocytosis and Autoimmune

mediated IgMY bi nd s lysisof cells; hemolytic
(type II) antigen on target  inflammation; in  anemia;
hypersensit cel | or t somediseases, Goodpastur
IVity nhagocytosis or functional e

ysis of target cell derangements syndrome

oy activated without cell or

complement or Fc  tissue injury

receptors;

recruitment of
Ieu kocytes Dr Nazmun Nahar Associate Professor



Table- Mechanisms of Hypersensitivity Reactions contd

Type Immune Mechanisms | Histopathologic Prototypical
Lesions Disorders

Immune Deposition of antigen- Inflammation, Systemic lupus

complexi antibody complexes  necrotizing erythematosus

mediated Y compl e me rvasculitis some forms of

(type III) acti vati on (fiborinoidnecrosis) glomeruloneph

hypersensitiv recruitment of rtis; serum

ity leukocytes by sickness;
complement products Arthus reaction

and Fc r ecc¢
release of enzymes
and other toxic
molecules
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Table- Mechanisms of Hypersensitivity Reactions contd

Type Immune Mechanisms | Histopathologic Prototypical
Lesions Disorders

Cell- Activated T Perivascular Contact
mediated | y mp h o c yt cellularinfiltrates; dermatitis;
(type V) release of edema, multiple
hypersensit cytokines, granuloma sclerosis;
IVity iInflammation and  formation; cell type 1
macrophage destruction diabetes;
activation; (2) T tuberculosis

cellil mediated
cytotoxicity
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Type | -
hypersensitivity

'Repeat exposure
to allergen

Activation of mast
cell; release of
mediators

1; ;

Vasoactive-amines, Cytokines

lipid mediators 1
:

Immediate hypersensitivity Late phase reaction
reaction

PriNazmumNatar Associate Professor



Clinical manifestations e—2>
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Type | - hypersensitivity _
Immediate reaction IS
characterized by vasodilation,
vascular leakage, and

depending on the location,
smooth muscle spasm or
glandular secretions.
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Type I'T hypersensitivity contd.

Effects of Type I T hypersensitivity:
Systemic reaction (e.g., by a bee sting),
but can also follow antigen ingestion
(e.q., peanut allergens).

Local reactions 1
cutaneous rash or blisters (skin allergy, hives),
allergic rhinitis
and conjunctivitis
bronchial asthma, or
allergic gastroenteritis (food allergy).
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Type Il hypersensitivity / Cyto-toxic hypersensitivity / Antibody
dependent cell mediated cytotoxicity.

Antibodies that react with antigens present on cell surfaces or in
the extracellular matrix cause disease by destroying these cells,
triggering inflammation, or interfering with normal functions.
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type Il hypersensitivity contd.

Mechanism-
U Complement mediated cell lysis

e.g transfusion reactions,
erythroblastosis fetalis
autoimmune hemolytic anemia,
agranulocytosis, and
thrombocytopenia,
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Example of type Il hypersensitivity

U Mismatched ABO blood group transfusion
U Rh incompatibility reaction

U Auto-immune hemolytic anaemia

U Drug induced reaction

U Myasthenia gravis

U Graves disease (hyperthyroidism)
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Neutrophil lysosomal enzymes



