INTRODUCTION 7O IMMUNOLOGY




IMMUNITY

B The term immunity has its origin ﬁfom the Latin word

immunitas, which means protection ﬁ‘OWl legal prosecution.

» |y L'gce Sciences, Immunity Vefevs to protection ﬁfom disease and

othe pa‘chogens.

e organs, cells and molecules that are Vesponsible fov

immuni’cy are called immune s;ysz‘em and their e_ﬁ%rts n Vegards

to any etlo logica[ agen’c are called immune VeSpPONSes.

» Normaﬂy the immune responses are elicited against the foreign
substances but occasiona”y to the self molecules and are

referved as aufoimmune responses.




IMMUNOLOGY
Bt is a branch of life science which deals with the

cellular and molecular events that take p[ace n
our body aﬁer Lt encounters of MICTo-0rganisms

nd other fove 'Lgn substances.
-Defence against microbes includes two types of

reSponses

»an eavly response action called innate immuni‘cy

and

B [ater response called as adaptive immunity.



HISTORY OF IMMUNOLOGY

» The history of immunology ls very old.

B | ancient China, people skin lesions of patients recovered ﬁfom

small poX were used to cure small POX N youngsters.

The furst successful vaccination was done by Edward Jenner

against sma“pox.

® He inoculated the COWPOX pustules into the arm of a young Iooy
who later did not show ﬁAU progressive sma“pox symptoms.

B Snall POX was the ﬁrs’c disease that was eradicated worldwide

on vaccination.



RECENT DEVELOPMENTS IN
IMMUNOLGY

-Recenﬂy the science of immunology s growing up at a

substantial pace with the advent of new molecular loio[ogy tools.

B Now our understanding about the human and animal immune

system and its ﬁtncﬁons has shown a remarkable improvement.

® A lvances n recombinant DNA techno logy,

immunonis‘cocnemis’cry, monoclonal an‘cibody producﬁon and
X-ray cvystauograpny have added newer dimensions to

immumnolo gy .

B Research in transgenic and knockout mice has also played a
very important ro le towards undevs’canding of many comp lex

mmuno logica[ pathways.



INNATE IMMUNITY

Bt is also called natural or native immunity and pvovides

ﬁrs‘c line of defence against any microbial infecﬂon n

It usua”y involves many cellular and biochemical events

that react to microbes and their produc’cs in order to

clear them ﬁom the body.



COMPONENTS OF INNATE
IMMUNITY

®»The main componen’cs of iInnate mmune

1.
1.

1.
V.

system are

Barriers — skin and outer epi’chelial swface.

Scavenger cells — mneutrophils, macrophages,

dendpritic cell and natural killer cells.
Comp lement system
Cytokines

Chemical mediators of inﬂammaﬁon



PATHOGEN ASSOCIATED MOLECULAR
PATTERNS (PAMPs)

® \icrobial agents and pa’chogens contain certain
molecules on their swface which are Vecognised as
foveign on the body and are co[lecﬁve[y called as

athogen associated molecular pattern (PAMP).

PAMP’s are Vecognized on speciﬁc proteins and
biochemical wmolecules termed as pattern

recognition receptors.

» They are produced ’oy cells of Innate tmmunity
and recognise the pattern presented on PAMPs.



INNATE RESPONSE 1S NON-SPECIFIC

®The innate immune responses are produced
against the spec@ﬁc structures pvesent over the

icrobes and are common to many of them.

They cannot disﬁnguish the minute dﬁerences

among microbes.



ADAPTIVE IMMUNITY

-Adapﬁve Immunity gets stimulated t’mfough constant

exposure to infecﬁous agen’cs/ microbes.

|t dGV@lO]OS specif LC memory aga'mst exXposure Of same

It can disﬁnguish between ﬁne d'gﬁferences among

microbes and is therefore termed as gpquﬁ'c thmum'zj/.

B As spec@ﬁc Immunity (s develops due to Vepea’ced
exposure to the micvobes/foreign agents, It (s also termed

as acqu[rea’ [mmun[zj/.




COMPONENTS OF ADAPTIVE
IMMUNITY

The central components of adapﬁve immunity are

1. Lymphocytes and their secreted products e.g.

ANTIBODIES

Foreign substances that trigger specﬁc immune

responses and are identgﬁed on [ymphocytes or
antibodies are called as ANTIGENS.



INNATE AND ADAPTIVE SYSTEM WORK
TOGETHER

® Al the higher organisms have well developed mechanisms for

defending against the microorganisms.

B nate and adapﬁve system work ’coge’thev as t’aey are the
onents of host in’cegra’ced system.

ere are many microbes that have developed and adapted to
resist the innate immunity and hence more robust

mechanisms are Vequ'wed for their expuls Lon.

B |nnate and adapﬂve Immune systems are interlinked;
stimulation of anyone against the foreign substances

Instigates the other and hence ﬁmcﬁons cooperative ly.



COMMON FEATURES OF INNATE AND
ADAPTIVE IMMUNITY

Features Innate Adaptive
Speciﬁcity Molecules present in group of Microbes and non-microbial
related microbes molecules
Memory No Yes
Diversity Narrow Wide
Reactivity against self No No
Part of Immune System
Barrier Skin, epithe[ial swface Lymphocyte and antibodies
Proteins comp lements Antibodies

Cells Phagocytes Lymp hocytes




INNATE AND ADAPTIVE IMMUNITY

Microbe

Innate immunity Adaptive immunity

Antibodies

o B lymphocytes
Epithelial
barriers *
*
@ e T lymphocytes

i ®&

Complement NK cells

Hours ‘ // Days

0 6 12 1 3 5
Time after infection iy
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