


Immunity:

The word “immunity” derived from latin word “immunis” meaning “ to
exempt”.

In legal terms “immunity” means: special privilege in form of freedom from
obligation or duty, prosecution, exemption from tax, duty, legal liability etc.

In normal language immunity is the term as host defense system.

It's the state of not being susceptible i.e. ,immunity is the ability of an
organism (host) to resist disease.

Immunity is described as the ability of the body to recognize, neviralize, or
destroy harmful foreign substances in our body.

The complex group of defense responses found in humans and other
advanced vertebrates that helps repel disease-causing organisms
(pathogens).



Immune Response

Definition: Physiological mechanism to fight
disease or clear foreign substances.

Primary immune response: First exposure
of a foreign agent. IgM 1s the predominant
antibody produced that attaches to and fights
the foreign agent. In our case a foreign red
blood cell antigen.

Secondary immune response: Subsequent

exposure of the same foreign agent. Rapid
response 1n which IgG i1s the predominant

antibody produced.



Immune System:

Definitions

* Immune system = cells, tissues, and molecules
that mediate resistance to infections

* Immunology = study of structure and function
of the immune system

* Immunity = resistance of a host to pathogens
and their toxic effects

* Immune response = collective and coordinated
response to the introduction of foreign
substances in an individual mediated by the
cells and moleculestf:;h? immune system



Role of Immune System

Role of the immune system

Defense against infections
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i
The immune system recognizes

and responds to tissue grafts

and newly introduced proteins

Defense against tumors

Implications

Deficient immunity results in increased
susceptibility to infections; exemplified by AIDS

Vaccination boosts immune defenses
and protects against infections

Immune responses are important barriers to
fransplantation and gene therapy

—

Potential for immunotherapy of cancer

Antibodies are highly specific
reagents for detecting any class
| of molecules

Immunologic approaches for laboratory
testing are widely used in clinical medicine

and research




Disease

Diphtheria

Measles

Mumps

Pertuss:s

Folio (paralytic)

Hubelia

Congenital rubella syndrome
Smallpox

Tetanus

Haemophilus, nfluenzae (type b
and unknown, <b years)

NOTE. Adapted from |5, 6).
* For 19="30month-old chddron

Annual morbidity,

no. of cases
20th century 2007

21,083 0
530,217 43
162,344 800
200,752 10,454
16,316 0
47,745 12
162 0
29,005 0
580 28
20,000 202

Morbidity
{ecrease,
%

100
99.9
99.5
94.8

100
8999
99.3

100
95.2

Healthy People
2010 Coverage

Goal
4 doses, =90%
1 dose, =90%
1 dose, >90%
4 doses, =90%
3 doses, =90%
1 dose, 290%
1 dose, =90%

4 doses, =%

=3 doses, =90%

Vaccine
coverage
in 2007,

85
93

85
92

a3

85



Types Of Blood Cells
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Development of Blood Cells (Haemopoiesis)

FROM STEM CELL TO
SBLOOD CELL

Multipotent stem cells
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B lymphocyte T Iymphocyte
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(red blood cells) =3 = : @
= developing developing in

Basophil Eosinophil Neutrophil Monocyie in bone marrow the thyvmus

Granular leukocytes \/Non-granular leukocytes

White blood cells




White blood cells (WBCs)

NEUTROPHIL EOSINOPHIL BASOPHIL

Common phago- Allergic conditions Synthesize-store
cytic cell and parasites heparinfhistamine

Crantlogytes Clusal

Note the |
of RECs

MONOCYTE B LYMPHOCYTE T IYMPHOCYTE

A large Antibody Destroy targets
phagocyte production (viruses and

cancer cells)

Neutrophil

Eosinophil

Basphil

Lymphocytes

Monocytes
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1-Neutrophils

Characteristics:

Diameter :9 -16um
Cytoplasm :pink

Nucleus :2-5 lobes,dark blue
Life-span :5 days

Granules :present(not visible)
Normal Range : 50-70%




Neutrophil Functions:

= Approximately one-half of the neutrophils found in the body are
attached to the endothelial lining of the blood vessels, poised to
cross the blood vessel wall and attack an infection

= Respond chemotactically to various stimuli (complement,
lymphokines and bacterial membrane components).

= Phagocytosis of foreign particles and microbes



2-Eosinopnil:

Eosinophil Characteristics

Diameter : 10-15um

Cytoplasm : pink-grey

Nucleus : purple, bi-lobed

Life-span : 1 day

Granules : Many, large, bright orange/red
Normal Range : 1-4%




Eosinophil Functions:

=» Chemotactic response to
complement, antibodies and
histamine

» Active against parasites by
phagocytosis and secretion of
granular contents




3-Basophils:

Basophil Characteristics
=» Diameter :10 -15 um

» Cytoplasm :basophilic (blue)

= Nucleus :notusually seen

may be lobed
=» Granules :many, large,

dark purple,

covers nucleus




Basophil Functions:

» Secretes substances during an allergic reaction

» Secretes large amounts of heparin, which is an anticoagulant

» Secretes histamine, which participates in constriction of the blood
vessels, bronchioles and intestines




4-Lymphocyte:
Large Lymphocyte Characteristics

Diameter :10 - 18 um

Cytoplasm :sky-blue - deep-blue .
may be vacuolated

Nucleus :mono-nuclear,
dense chromatin, dark blue

Granules : may be few

o Nucleus/cytoplasm ratio is 1:1
all Lymphocyte Characteristics

Diameter : 6-10 um

Cytoplasm : sky-blue - dark-blue
Nucleus :round, oval, blue
Life-span : about 10 years
Granules : none - few

Nucleus/cytoplasm ratio is 4:1




Lymphocyte Functions:

Lymphocytes can behave as one of
three major cell types:

1. Tlymphocytes

2. B lymphocytes

3. Natural Killer cells



5-Monocyte:

Monocyte Characteristics
=» Diameter :12-20um

» Cytoplasm :light grey-blue,
may be vacuolated

=» Nucleus :purple, patchy
(mesh-like)
» life-span :3 days

= Granules :fine May not be visible)

= Nucleus : Cytoplasm (N:C) : 1:1




Monocyte Functions:

» Phagocytosis - ingests and destroys fungi, bacteria and damaged
or degenerated cells

= Stimulates the immune response by presenting the products of
phagocytosis to lymphocytes

= Atiracts neutrophils to the damaged site by secreting chemical
attractants

» Aids in maintenance of blood vessels
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Innate Immunity

» The term innate immunity refers to the
elements of the immune response that
are determined by inherited factors

» have limited specificity,
» fixed” in what they do.

» do not change or improve during an
immune response or as a result of
previous exposure to a pathogen.




Adaphve Immunity

Substances recognized as foreign that provoke
an immune response are called antigens (Ag).
Adaptive immunity describes the ability of the
body to adapt defenses against the antigens of
specific bacteria,
viruses, foreign tissues...
even toxins (think of the
snake handler who
becomes immune to the.
venom of snake bites).

antigenic
sites

Antibodies



Antigen
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_/Microbe
; Innate immunity

Epithelial
barriers

Complement cells
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The immune response

/""\

Foreign :
Innate response ] pathogen [ Adaptive response
i "’ o
+ Rapid response « Slow response
+ Pattern recognition receptors- - Recogpnition - initially low affinity
germ-line encoded receptors
- CD14, mannose and scavenger :
molecules-instructive role for Clonal expansion
adaptive response
. t P » Response - T and B cells with
+ Direct response for host defense receptors encoded by fully
- Phagocytosis rearranged genes
- Antimicrobial activity
« Memory
L 4 L

Source: Goldsmith LA, Katz 51, Gilchrest BA, Paller AS, Leffell DI, Wolff K: Fitzpatrick's Dermatology
in General Medicine, 8th Edition: www.accessmedicine.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.



Innate and Adaptive Immunity

Innate mmunity Adaptive immunity
m Basic resistance to disease that an m Protection develops more
iIndividual is born with (innate) slowly (days)
m Rapid protection against microbes m Developed by an individual only
m Response is in place before after a specific challenge
foreign challenge (antigen) (antigen)
presents m Resulting products effective
m Same response regardless of only against the specific antigen
antigen or previous exposure (no m Has enhanced ability to deal
memory) " with recurring antigen (memory)
Immune System
2 arms

/ >,
F %) Adaptive immune system
Innate immunity (natural or
native immunity) Acquired
Await days = no
Instant immediate response
Immediate Accurate = specific
Integrates with adaptive Autoregulation
immune system Autoimmunity




Relationship Between Innate And
Adaptive Immunity

Innate vs Adaptive Immune Players

Innate Immunity Adaptive Immunity
(rapid response) (slow response)

P> Mastcell
Macrophage

A
S % 4
Natural Complemenl

cell

/Qp.g:g Granulocytes
> o @
Neutrophil

o Eosinophil

Basophil
Dranoff G. Nat Rev Cancer. 2004;4:11-22.

Natural

v killer
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Cellular Immunity
CELL MEDIATED IMMUNITY

* Mediated by T-Lymphocyte which
arises in the bone marrow and
mature within the thymus gland to
express a unique antigen-binding
molecule called T-cell receptor.

* T cell receptors are cell membrane
receptors that bind nonself
substances presented on the
surface of antigen presenting cell
bound with major histocompatibility
complex(MHC) molecules.

* Unlike antibodies, T-cells can
recognize antigens only when it is
presented along with MHC on the
membrane of the APC.

= After binding T-cell activation takes
place.
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- Intracellular microbes
(e.g.. viruses)

. replicating within

. infected cell

T lymphocyte

Block : Killed infected cell
infections Q‘;}g’;’;‘}pe,?age
-~ - ~ and | Kill infected celils
_ Functions eliminate Elimination of | and eliminate
extracellular phagocytosed | reservoirs
microbes microbes : of infection




Active and passive immunity

1. Active immunity: Active immunity means that
the individual has responded to an antigen and

produced his own antibodies, lymphocytes are
activated and the memory cells formed provide

long lasting resistance.

2. Passive immunity: In passive immunity the

individual is given antibodies produced Dby
someone else



Acquired Immunity

Immunity that develops during
your lifetime

Active Immunity

Develops in response to an
infection or vaccination

Natural Artificial

Antibodies
developed in
response to
a vaccination

Antibodies

developed in
response to
an infection

Passive Immunity

Develops after you receive
antibodies from someone or
somewhere else

Natural Artificial

Antibodies
received from

Antibodies received
from a medicine, e.qg.,
mother, e.qg., fromm a gamma
through breast globulin injection
milk or infusion




ACTIVE IMMUNITY PASSIVE IMMUNITY
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Maternal Monoclonal
Infection Vaccination antibodies antibodies




Neutralization Reactions

= Eliminate the harmful effect of a virus or exotoxin

\4
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Toxin Cell Cell damaged
molecules by toxin
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Toxin Antibodies to Cell Neutralized toxin and

molecules toxin (antitoxin) undamaged cell
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Opsonisation




