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Objective

At the end of the class you shoud know
® Architecture of immune system

* Immunity

= Antigens

“ Antibodies

“ Immune response development

* Other immune mechanims




Defense Mechanism

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




Introduction

Definition
Types
Antigens
Antibodies

Immune system

Immune res ponse

Immunomodulation
Immunoenhancement
Immunosuppression

Immunotolerance.

Autormmunity

Hypersensitivity




Architecture of immune system

Mononuclear Phagocytic system

Lymphoid components




Mononuclear Phagocytic system

Formation

Constituent
cells

Functions
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Lymphoid Organs ‘il
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Lymphoid
Components

Primary lymphoid tissue

Thymus Gland ¢
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Effects of
thymectomy.

* Bursa equivalent




Peripheral
lymphoid organs ¥
* lymph nodes s
structure

function
" spleen

structure

Function

* MALT (Mucosa
Associated
Lymphoid Tissue)




Cell-Mediated Imirmunity

Activated T

Lymph noda
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INMATE IMMUNITY

Genslically datermined -

no prior exposure or
antibody production

SPECIFIC Involved
RESISTANCE
(IMMUNITY)

Responds 1o

threats on an

Individualized
basis

ACOURED IMMUNITY

Produced by prior
exposure or antibody
production

ACTIVE IMMUNITY

Produced by antibodios
that develop in response
to antigens
[immune responsoe)

PASSIVE IMMUMNITY

Pradiuced by transier
ol antibodies fram
another porion

Naturally sacquired
motive immunity
Develops after
exposure to antigens
in envircnmeant

Induced
mctive mmunity

Davelops aller
administration of antigen
to provant dissass

MNmtural
passive immunity

Conferred by tfransior of
maternal antibodies ncross
placenta or in broast milk

Induced
passive immunity

Conferred by
sdministration of
antibodion to
combal inlection




Phagocytosis

Bacteria =N Phagocytosis
g *--,h_ of bacteria
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Capillary wall
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Antigen

Definition

Hapten
Immunogenicity
Antigen specificity
Species specificity
[sospecificity




Histocompatability Antigens

Major Histocompatability complex
(Chromosome 6-shortarm) HLA Ag

" MHC Class |
= MHC Class II

“ MHC Class I11




CELL MEDIATED IMMUNITY

Role of cellular immunity
® Intracellular bacteria- M.tuberculosis, M.leprae
® Viruses
" fungi
Allograft rejection & graft versus host
reaction

Delayed hypersensitivity & autoimmune




Types of immune response

Primary __
Secondary g,




Stages

Antigen processing and presentation

The helper T cell

presents the antigen is activated.
to a helper T cell




Recognition of antigen /
by lymphocytes ‘

L

)
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Antigen
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T-lymphocytes differentiation

(activation)

CD8 t e Viral antigen
yp S * Class-2 MHC
molecule

Helper T cell

CD4 types

b :
Macrophage Interleukin-2

Class-1
® MHC molecule

TT CD-ﬂpeTﬂti(}l‘l s .,__:-%mwrm antigen ..,
Memory cells  [EEETCI-Smess

Killer T cell =

fs"s".'

Infected cell
destroyed
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Attack phase

Role of cytotoxic T-cell

® Lysis through cytotoxic
substances

Induction of Apoptois

® Perforin mediated killing




Humoral

Imimunity

sectedion of
ANDODES by
plasma colls)




Memory cells

killer T cell

The killer T cells terminate cancer cells
nd cells infected by a virus or bacterium.
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Humoral mediated immunity

Role of humoral immunity
® Extracellular bacterial pathogens.

* Immediate hypersensitivity

" Autoimmune diseases.




Types of immune response

Primary
Secondary g,




Stages

Antigen processing and
presentation

Recognition of antigens by
lymphocytes
Lymphocyte activation

® Activation of T-lymphocytes.
Activation of B-lymphocytes.

* Role of plasma cells

* Role of memory cells

Endoplasmic. _  Antibpdy .
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Production of
antibodies

Theories of antibody
production

Clonal selection theory

(Burne 1957)
Inactivation or attack
phase

Direct attack

Complement system

@ o » Foreign antigen
@y | Class2NHC
Q molecule

o Helper T cel
Foreign antigen {5
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Direct attack

Antigen—antibody

complex
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Complement system

Classical pathway.
.|

- (involved in
A ‘ ES;TEI?LEEH:M 3 chemotaxis)
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Complement system

Antigon—antibody complox
P
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Micro-organism +
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Complement system

Cimmmicnl ot ooy
surat g —ar sy
e T e
-
- - F et E F matese D,
=" == mrvcd Factor P
iy s (P roaralii )

L= |
Ogym sl Zm t o : . AL IF=10Y

rats actariml surtfaces Pt o

ety el
e T -
6 vl WEE oy
wiom, ol
CER
I

f BAA mrved call lymi
e Tt

‘;“i'"&

— i

S

L

"
£
%

Qnl eyl of Scioll

Tuesday, Decambar 8, 2014




Antibodies

Structure

Heavy Chain
Light Chain

Antigen-Dind

= Disulfide bond

(a) Antibody molecule

g region
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Types

Immunoglobulins (lg)
"IlgG
“IgA
“IgM
“IgD
“IgE
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IMMUNOGLOBULINS

FEATURE IgG lgA IgM [+]0)
H chain o E
L chain K or kA K or A

Mol wt 160-385 190
(kd)

Serum 12 : ¥ 0.00004
conc

Half life 21 3

Placental Yes No
T

Compleme C N
nt fixation

ROLE Body Not known Type 1
fluids hypersens
itivity

Tuesday, Decamber 8, 2014



THANK YOU
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Lysosomes

_Digestive enzymes
V. Bacterium
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~Lysosomal
enzymes
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