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Fundamentals of immunology
What Is Immunity
You can not prosecute

diplomats
— they have immunity




Fundamentals of immunology

Immunity — is the ability of host to defense it
self from foreign harmful organisms

Not all defense
mechanisms
constitute
iImmunity




Fundamentals of immunology

* Immunity — Is the ability of host to defend

it self from invading foreign harmful
organisms and altered self proteins or

cells



Types of Immunity
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Types of Immunity

Innate iImmunity

Adaptive immunity

Skin, Saliva, tears
mucous

Non-specific
Recognize molecular

patterns not common in
host

Immediate maximal
response

No immunological
memory

Have specialized cell
— T cells, B cells

Specific to particular
antigen

Time lag between
exposure and maximal
response

Immunological memory




Types of Immunity

Antibodies

Phagocytes

Pore forming anti
microbial proteins
Defensins

Inflammatory response

Skin

Secretions

Mucous membranes




Basic terms of immunology

Antigen — A molecule that stimulates
Immune response (generally proteins)

Hapten — Small portion of antigen which
by It self can not elicit iImmune reaction

Epitope — Part of Antigen recognized by
the Immune system

Antibody — protein (globulin) which is
reactive against specific antigen

Paratope — part of antibody which
recognizes the antigen



Basic terms of immunology

» Cytokines — are proteins used for inter
cellular communication and intra cellular

signalling pathways
* Interleukins are kind of cytokines

* |mmunization — Is the means of
providing specific protection against a
damaging pathogen

» Tolerance — refers to an antigen induced
specific unresponsiveness




Basic terms of immunology

» Autoimmunity — faillure of Immune
system to develop tolerance for self
proteins and starting iImmune response

* |Immunological memory — capacity of
Immune system to remember a antigen
and react more vigorously upon re-
exposure of the same antigen

* |nvolves B cells and T cells



Immunological memory
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Basic terms of immunology

* Inflammation — a set of physiological
reactions to damage of tissue integrity,
leading to protection against infection,
localization and restriction of damaged

site and finally to healing
* Reddening (rubor)
« Swelling (tumor)
» Pain (dolar)
* |ncreased temperature (calor)



Inflammation

Steps of the
Inflammatory Response

The inflammatory response is a body's
second line of defense against invasion
by pathogens. Why is it important that
clotting factors from the circulatory sys-
tem have access to the injured area?

i EJ Phagocytes engulf
' bacteria, dead cells,
and cellular debris.

n Pl,ntélels.m'nve out of
- the capillary to seal the
wounded area.

4 Histamines canse capil-
lavies 1o leak, releasing
phagocytes and clotting
factors into the wound.




Inflammation

1. Bacteria and other
pathogens enter wound.

2. Platelets from blood release
blood-clotting proteins at
wound site.

3. Mast celis secrete factors
that mediate vasodilation and
vascular constriction. Delivery
of bloed, plasma, and cells to
injured area increases.

4. Neutrophils secrete
factors that kill and degrade
pathogens.

5. Neutrophils and

6. Macrophages secrete
hormones called cytokines
that attract immune system
cells to the site and activate
cells involved in tissue repair.

7. Inflammatory response
continues until the foreign
material is eliminated and
the wound is repaired.

Several chemokines will also released



Organs of Immune system

The Immune System
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Main ogans of Immune system

 Bone marrow @(? | @
- Source of stem ) ®
cells OF
* Maturing site for %
B cells @ |
I K
] Thymus
* |n Birds B cells Bursa of

Fabricius

mature in Bursa of f‘[
fabricius
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Main organs of Immune system

* Spleen

- Effective against
blood born
pathogens

* Replaces old RBC

 Produces
complement
components

- Have macrophages




Main organs of Immune system
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 Thymus
« Development and differentiation of T cells
 Where T cell education happens
» Self and non self discrimination



Development and selection of T
cells in thymus

Self-MHC-restricted,
salf-tolerant
T-gell repertoire
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Main organs of Immune system

Lymphatic system

adenoid

tonsil

left subclavian vein

right subclavian vein

thymus
lymph node heart ical si
ymp cortical sinus oikmaty
i secondary lymphoid follicle
thoracic duct lymphoid follicle (mostly B cells)
(with germinal center) medullar
3 y cords
kidney spleen G (macrophages
Peyel’§ patc;h in lymphatic vessel and plasma'cells)
small intestine medullary sinus
appendix large intestine artery
paracortical area vein
(mostly T cells)
efferent
lymphatic vessel

senescent
germinal center

germinal center marginal sinus

lymphatics bone marrow

Janeway’s Immunobiology 8" edition



Cells of Immune system

Cells of the Immune System

Stem Cell
Lymphoid Stem Cell Myeloid Progenitor
(@)
LymphlocyTes Granul locyTes
©
TCell & @
B Cell Progenitor— turar Neutrophil - goginophil |
Progenitor Killer Cell Basophil
Mast Cell Q Monocyte
Tc Cell
Th Cell
Memory Dendritic Cell

Plasma Cel

Cell Macrophage



Stranger model Danger model
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