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The defense organization of human body is so
efficient, so well structured and so sophisticated

it can manage / try to manage every adverse
situation.

That is why the body emerges victories in its
battle most of the time.



What Is the Immune system?

* The body’s defense against disease
causing organisms, malfunctioning cells,
and foreign particles




Nonspecific External Barriers
skin, mucous membranes

\

If these barriers are penetrated,

the body resp(ids with

Innate Immune Response
phagocytic and natural killer cells,
inflammation, fever

If the innate immune response is insufficient,
the body responds wih

Adaptive Immune Response
cell-mediated immunity, humoral immunit




Immune System
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Specific Response
Complement System Antibody Mediated Cell Mediated

Non Specific Response

Interferon Response

Inflammatory Response

Fever Response



IMMUNITY

INNATE IMMUNITY ACOUIRED IMMUNITY
*Physical and chemical barriers Specific towards particular
Phagocytes antigen and enhanced with
(Neutrophils & Macrophages) repeated exposure

-Inflammatory process.

Naturally Acquired Immunity Artificially Acquired Immunity
Active Immunity Passive Immunity Active Immunity Passive Immunity
Lifelong: Chickenpox Colostrum Life Long: Antiserum:
Oral polio vaccine Snake antivenom
Temporary: Influenza, Temporary:

Intestinal infections Tetanus toxoid



¥ The Immune System- Line 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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ANATOMY OF THE IMMUNE SYSTEM
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9,.@)
ey CELLS OF THE IMMUNE SYSTEM

Cells of the Immune System
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PHAGOCYTOSIS

Microbe or -~ -
other particle m«.\ N
membrane

Phagosome

(phagocytic
Cytoplasm vesicle)
Lysosome

enzymes

digested
microbe

Indigestible
material

Phases of phagocytosis

o Chemotaxis and adherence
of microbe to phagocyte

e Ingestion of microbe
by phagocyte

o Formation of a phagosome

o Fusion of the phagosome
with a lysosome to form a
phagolysosome

) Dpigestion of ingested
microbe by enzymes

) Formation of residual body
containing indigestible

. material

0 Discharge of waste
materials




PHAGOCYTIC KILLING OF MICROBES:
OXIDATIVE BURST
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(@) Tissue damage carries
bacteria into wound.

(B Phagocytes leave capillaries and
ingest bacteria and dead celis.

(2) Wounded cells release chemicals
that stimulate mast cells.

(@) Mast cells release histamine.

(@) Histamine increases capillary
blood flow and permeability.
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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?

“*A non-specific response to injury or
necrosis that occurs in a

. . Wound
vascularized tissue.

§kin

% Signs:Redness,heat, swelling, pain,
and loss of function

**(Rubor, calor, tumor, dolor)

oIt refers to an inflammatory

EJ Phagacytes engulf
bacteria, dead cells,
and eellular debris,

condition.

- £ Platelets mose out of
4000 the capillary to seal the
- viounded area,

Elatelets

¥4 Histamines catsse capil-
laries o leak, releasing
phagacytes and clotting
factors into the wound,



Pathogenic
Insult, such as
bacteria or
virus

-
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tee

Chemical Exposure,
such as smoke or
particulate matter

3% 7

Radiation Hazard, such as
UV or ionizing radiations

Elimination of PAMPs/DAMPs and
restoration of normal tissue homeostasis

Activation of PRRs at cellular
level and release of various
inflammatory cytokines

Aberrant signaling and exaggerated responses lead to
neoplasm formation

INFLAMMATORY
SIGNAL

INFLAMMATORY
SIGNALS

REGULATION

Resolution
of signal

REGULATION




 Antibodies are
assembled out of
protein chains.

/ / antigen

* There are many
different chains
that the iImmune
system
assembles in
different ways to
make different
antibodies.

constant
regions

variable
regions



Antigen:
binding

() Antibody molecule
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Specific Antigens

Antigen: Antigen
binding
site

(b) Enlarged antigen-binding site
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Antibodies are Proteins that Recognize




» Antibodies released into the blood
stream will bind to the antigens that they
are specific for.

» Antibodies may disable some microbes,
or cause them to stick together
(agglutinate). They “tag” microbes so that
the microbes are quickly recognized by
various white blood cells.




Consequences of Antibody Binding

Agglutination PROTECTIVE MECHANISM Activation of |
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Antigens must be processed In order
to be recognised by T cells

o

A

Cell surface peptides of
Ag presented by cells that

> :
Soluble /\ Soluble /\ express MHC antigens
native Ag peptides
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() Peptide-class 11

MHC complex ~§@ .
Antigen ingested / \

by endocytosis
or ph:igr.}c}-msis\

" antigen

Endosome

Endocytic processing pathway
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PROCESSING OF EXOGENOUS
ANTIGEN
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MHC CLASS-I MOLECULE MHC CLASS-IIl MOLECULE
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Interactions between Tc and target cells

MHC
class |

ICAM-1

) 4

 targetcel




 Allergies / Hypersensitivities are
iInappropriate and heightened immune
reactions to antigens.

* Some, such as pollen, may get in through
the respiratory system. Fragments of food
proteins may get through the digestive
system.

* The next time these proteins are
encountered, the Immune system attacks

them.



Pollen Is a harmless
protein, yet we can
pecome allergic to it.

Most of the
symptoms are
caused by histamines
released by mast
cells. That is why
antihistamines are
used to treat
allergies.

@ Allergy antibodies
bind to mast cells.

@ Binding of pollen
stimulates mast cells to

release histamine,
triggering the b
inflammatory response. | ,




Allergen
Sensitization of Mast Cells:

Isotype-Switching to IgE
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Cytokines
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CLASSICAL
PATHWAY

MB-LECTIN
PATHWAY

Antigen:antibody
complexes
(pathogen surfaces)

Mannose-binding lectin
binds mannose on
pathogen surfaces
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Enhancement of phagocytosis
by coating with C3b

Inflarmmation:
increase of biocod vessel
permeability and chemotactic
attraction of phagocytes
(see also Figure 16.11)

&) Activated C3 splits into C3a and C3b.

o C3b binds to microbe, resulting in opsonization.

) c3b spiits CS5 into C5a and CSb.

o CSb binds to C6 through C9 to form membrane
attack complex, forming channels in the invading
cell’'s membrane and resulting in cell cytolysis.,

o C3a and CS5a cause mast cells to reliease
histamine, resulting in inflammation; CSa attracts

phagocytes.

Bursting of microbe due to
inflow of extracellular fluid
through transmembrane
channel formed by membrane
attack complex C5-C9

(see also Figure 16.10)




Overview of the Immune Response

HUMORAL (ANTIBODY-MEDIATED) CELL-MEDIATED IMMUNE RESPONSE
IMMUNE RESPONSE
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Thank you
for your attention




