Immunity




Learning objectives

Explain what triggers-an immune response and
where-in the body the iImmune response occurs.

Understand how the immune system-handles
exogenous and endogenous antigen differently.

Define the differences between inhate and
adaptive immunity and their complementary
activities.

Discuss how antigen specificity is achieved in the
Immune system.

Understand the different roles of immune cells and
their communication.

Describe the structure and functions of different
antibodies .

Present an overview of immune system disorders.



Definition

A The human body:has the:ability to
resist almost all types of-organisms
or toxins that tend to damage the
tissues and organs. This capability Is

called Immunity



ANATOMY OF THE IMMUNE SYSTEM
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ANATOMY OF THE IMMUNE SYSTEM

Thymus- T glandular organ near the heart I where-T
cells learn their-jobs

Bone marrow. T blood - producing tissue located:inside
certain bones

A blood stem cells give rise to all of the different types of blood cells

Spleen T serves as a filter for the blood
A removes old and damaged red blood cells

A removes infectious agents and uses them to activate cells
called lymphocytes

Lymph nodes T small organs that filter out dead cells,

antigens, and other nstuffo

Lymphatic vessels 1 collect fluid (lymph) that has

Nl eakedo out from the bl ood

It to circulation

t
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Defensive mechanisms include :

1) Innate immunity (Natural or Non specific)
2) Acquired immunity (Adaptive or Specific )
Cell-mediated immunity Humoral

Immunity



Innate Immune system

First line Second line
1) Mechanical barriers A - cells
2) Chemical & biochemical inhibitors 1 - Natural killer
3) Normal flora 2 - Phagocytes

B- Soluble factors
C- Inflammatory barriers



Three Lines of Defense Against
Infection

NONSPECIFIC DEFENSE MECHANISMS SPECIFIC DEFENSE MECHANISMS
(IMMUNE SYSTEM)

First line of defense Second line of defense Third line of defense

« Skin * Phagocytic white * Lymphocytes
* Mucous membranes blood cells * Antibodies
« Secretions of skin and + Antimicrobial proteins
mucous membranes * The inflammatory
response
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1) Mechanical-barriers
- Intact skin
- Mucous coat
- Mucous secretion
- Blinking reflex and tears
- The hair atthe nares
- Coughing and sneezing reflex



2) Chemical-& biochemical inhibitors

Sweet and sebaceous secretion

Hydrolytic enzymes in saliva

HCI of the stomach

Proteolytic enzyme in small intestine

Lysozyme In tears

Acidic pH In the adult vagina



3) Normal:-bacterial flora

- Competition for essential
nutrients

- Production of inhibitory
substances



Definition:

sSource

|_ocation

Function

A) cells

Large granular lymphocytes
Innate - cytotoxic - lymphocytes

Bone marrow precursors

10% or 15% of lymphocytes in
1% or 2%  of lymphocytes in

Tumor cells

. Cytotoxic for| _Viral infected cells

Bacterial, fungal, parasitic infection
Responsible for -antibody T dependent cell
mediated cytotoxicity (
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Natural killer cells (NK cells)

A Instead of attacking the invaders, they attack
the bodyos own cell's that h
Infected by viruses

A They bind to cells using an
then kill it by secreting a chemical ( perforin )
that makes holes in the cell membrane of the
target cell. With enough holes, the cell will
die, because water rushing inside the cell will
Induce osmaotic swelling, and an influx of
calcium may trigger apoptosis.



Specialized-cells for capture, Ingestion-and; destruction
of invading microorganisms

* Polymorphonuclear - - leucocytes, mainly
granulocytes circulate in blood

* Mononuclear cells (
- Monocytes in blood

- HiStOCytES in connective tissues

- Fixed reticuloendothelial cells in liver spleen,

lymph nodes, bone marrow



Mononuclear Phagocyte
System

A examples -:
A Kupffer - cell in the liver
A Alveolar macrophages in the lung

A Professional antigen presenting cells like the
dendritic - cell'in the lymph node

A Peritoneal macrophages in the abdomen
A Osteoclasts on the bone

A Microglia in the nervous system

A Histiocytes In the connective tissues

A Glant cells at the site of a granulomatous
Infection

A Macrophages in a maturing scar



B- Soluble-factors

1- Acute phase protein- - (Plasma protein, CRP=C
reactive protein, Fibrin.)

2- Complement « (proteins in serum, body fluids)
2- Interferons (Proteins against viral infections)
3- Properdin (Complement activation)

4- Beta lysine (Antibacterial protein from
Platelets)

5- Lactoferrrin, Transferrin (Iron binding protein)
6- Lactoperoxidase (Saliva & Milk)
/- Lysozyme (Hydrolyze cell wall)




Proteins-usually produced by virally infected cells
* Types of interferons:

1- Alpha interferon Secreted by  Macrophages
Induced by  Viruses or Polynucleotide

2- Beta interferon Secreted by Fibroblasts, Viruses

3- Gamma interferon T- lymphocytes, Specific antigens



Protective action of interferons:

1) Activate' T '-cells

2) Activate macrophages

3) Activate NK



>

>

complement is not a cell but a group of
proteins

these proteins circulate in-the blood

complement plays a role in inflammatory
responses of both the innate and adaptive
Immune responses
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Two-mechanisms of complement
activation:

1. Classical Pathway:  Initiated by an
Immune reaction of antibodies

2. Alternative Pathway: Initiated by
direct interaction of complement
proteins with microbial __ polysaccharides

Both pathways cleave a complement
protein called C3, which triggers a series
of events.



Conseguences of Complement Activation:

1. Gyiolysis —: Due to the formation of a
membrane . - attack - complex . (MAC) which
produces lesions in microbial membranes.

2. Inflammation . Complement components
(C3a) trigger the release of histamine,
which increases vascular permeability.

3. Opsonization __: Complement components
(C3b) bind to microbial surface and
promote phagocytosis

4. Inactivation of Complement . Regulatory
proteins limit damage to host cells that may
be caused by complement.




