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Innate immunity
further classified

e —— D

» Main Components of
Innate and acquired
Immunity that contribute
to humoral ( antibody-

~ mediated ) immunity and
cell mediated immunity

..

[nnate

Complement
Neutrophl

B cells
Antibodies




Adaptive immunity: ‘\.E
second line of response |

- Based upon resistance acquired during life

- comes into action after innate immunity fails to get rid of
microbe

Relies on genetic events and cellular growth
- Responds more slowly, over few days

Three major functions
Recognize nonself
Respond to nonself
Remember nonself



Adaptive (‘acquired’) immune system **

B cells - mature in bone marrow; contribute (o
antibodies that bind directly with specific
antigens, contribute to humoral immunity !

I cells - mature in the thymus; express T cell

W h at l S receplors and CDA4 or CDS (not both),

contributes to cell-mediated immunity *

adaptive
immunity ?

T cell receptors only CD4 and CDX contnbute o
recognise antigens bound to T cell recognition and
certain receplor molecules activation by binding o
(major histocompatibility either MHCT or MHCTI
complex [MHC) class L or 1)

Highly specific (1dentifies pathogens and
difTerences in molecular structures) and -
slow (days)







Four Characteristics of Adapti&é
(Specific) Immunity

Discrimination between self and non-self

usually responds selectively to non-self, producing spegific
responses against the stimulus

Diversity
generates enormous diversity of molecules
Specificity

can be directed against one specific pathogen or foreign
substance among trillions

Memory

response to a second exposure to a pathogen is so fas
there is no noticeable pathogenesis
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Adaptive Immunity

The resistance that an individual
acquires during life

Active Immunity
Resistance developed as a result of

antigenic stimulus

Natural active
immunity

Type of specific
immunity a host
develops after
exposure to foreign
substance

Artificial active
immunity

(vaccination)

Intentional
exposure to a
foreign material

ready made form

Passive Immunity
Resistance transmitted passively in

—

Natural passive
immunity

Transfer of
antibodies,
e.g., mother
to fetus across

|

Artificial
acquired passive
immunity

Preformed
antibodies or
lymphocytes
produced by
one host are

introduced into
another host




Active immunity

Adaptlve Immunity

Passive lmmunity

Produced actively by host
immune system

Induced by
e clinical, sub-clinical
Infection (natural)

e Vaccination (artificial) Live,

killed, purified antigen
vaccine

Long lasting

Immunoglobulins recelved

Lasts for short time

passively

Acquired by-

e Mother to fetus IgG trans i‘;"
breast milk, (natural) =

e Readymade antibody tran "",},;'ﬂ
immune serum, immune ffﬁfﬁ
(artificial) -



Types of Adaptive(Acquired )
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Acquired Immunity
|
| "l
Natural immunity Artificial iImmunity
Is acquired through the normal life expertences of s that produced purposafully through
a human and is not inducad through medical maans. medical procedures (also called immunization).
[ . 1 [ : |
Active immunity Passive immunity Active Immunity Passive immunity

is the consequence of IS the consaquence of s the consequence of a 18 the consequence
a person daveloping his or ONE@ Parson raceving person developing his or of oneé person recaiving
her own immune response preformed immunity har own iImmune response preformead immunity

to a microbe. made by another person, {0 a microbe.

made by another person.




Type of adaptive
immunity

——

+ Different types of immune responses
are mediated by different classes of
lymphocytes and defend against
different types of microbes

Microbe

nulivial

immunity

—

¥y




Phases of
adaptive immune |

response

* Need for proliferation and
differentiation results in delay
(typically 4-7 days) in the
adaptive immune response

i






| b T R e
AR =4
o Ky AN C T cultd pro pPGg

| Relpage. = o | 4
sz%au,‘f\% L ((clonol R DEEEE
B ool = D Cust i
\
L

e O G(;/\Hvdiﬁg BC,Q/LLK
J rnoune. poid
Tar . - ‘ . 5
s Uj/ g W < p LO P Fare
(@:n-j'l ® = EAY &) L
ohit~ A rd aror2

uh\( Q/\k N"‘O&eulb o\ 3y ’/;—

- A
_—:‘ \i.
., Y

.
L




| |
~/ 46 r =
\ . Sordaoly &y
A N Ra clarmmahon o # e _;ﬂ
O\ —>W ’ :
= SN Dyreod Cylh S

i_ LN O .8 ord TMWL%MM
AL \»

\ogied ‘ :
el " s i

—YW‘—WF’ TP C veathve
:v*rn\—cnr\

M Oy P D Szl €




AE : EK | d
A?OP"%DS\Q = \ QXLMS_UA&_ZI-Z, !

?m W\NMJ’&

L
T

|

@—Wﬁ—gowﬁsuucﬁmu T &= ‘




Adaptive immunity: mechanisms

» Cell-mediated immune response (CMIR)
Mediated by T cells via:

- Direct lysis of target (infected) cells

« Production of cytokines that activate infected cells to kil

pathogens

- Eliminate intracellular microbes that survive within
phagocytes or other infected cells

» Humoral immune response (HIR)
+ Mediated by antibodies produced by B cells

« Antibodies bind to whole or fractions of antigens

outside cells

Eliminate extra-cellular microbes and their toxi



1. Cell mediated
response

* Primary response

- production of specific clones of effector T cells and
memory clones

- develops in several days

- does not limit the infection
+ Secondary response

- more pronounced, faster

- more effective at limiting the infection

+ Example - cytotoxic reactions against intracellular
parasites delayed hypersensitivity (e.g.
erculin test) and allograft rejection







* Humoral immunity Is conferred by body (fluids)
humors specifically by Igs secreted by terminally
differentiated B cells ( 1.e plasma cells ).

* |If a foreign agent enters In to the body, Immune
system responds in different ways to get rid of it
from the body.

 Response Is not the same for all foreign agents.
Response depends on the type of antigen or foreign
substances which entered the body.

» Responses of Immune system to any foreign agent
are broadly classified in two main types one Is
humoral mediated response and the other is cell
mediated.



* The destruction of antigens by producing
antibodies Is called antibody mediated immune
response.

 Antibodies react with antigens ( pathogens )
present outside the cells. They cannot kill the
pathogens present outside the cell.

* In humoral immunity, binding of antibodies to
microorganism results in the formation of immune
complex (Ag-Ab complex).



Bacteria

U

Extracellular ?&aces of the Body
Intracellular Space

Cause Infectious Disease

g

Protected

4

Humoral Immune Response



» Activation phase;

The activation phase
begins with an invading
bacteria is phagocitized
[enqulfed] by an antigen
presenting cell [APC].

A lysosome containing
digestive enzymes
combines with the
phagosome to process

the antigen.




» The processed
antigens combine
with the MHC class I
proteins and are
presented on the
surface of the APC.




HelperT cells [CD4+]
recoF;nize the
displayed antigen on
the APC and bind to
the MHC class II-
antigenic peptide
complex.
- The Bindingtriggers
the APC to release the
cytokine IL-1, which
achivates the HelperT
cell.




The activated Helper
T cell releases the
cytokine IL-2,which
stimulates the
helperT cell to
proliferate.

- Thus, producing
many HelperT cells,
each with receptor
specific for the

original processed
antigens.




~ The effector phase
begins when a B cell
that exhibits on its
surface an IgM receptor
specific for the same
antigen originally
enqulfed by the APC
encounters and binds
the antigens.




The B cell enqulfs the complex by receptor
mediated endocytosis. The phagosome
containing the antigens fuses with a
lysosome. The antigen is processed.

The processed antigens binds MHC class ||

protein and is displayed on the surface of the
B Cell.



- HelperT cells now bind
to the displayed
antigens on the surface
of the B cell causing the
HelperT cell to release
Cytokines.

- The cytokines stimulate
the B cell to divide and

proliferate into identical
B cell copies.




- The B cells differentiate
into antibody producing
plasma cells and memory

cells.

- The plasma cells release
antibodies with a
SEecificity identical to
that of the surface
receptor on the parent B
cell. These carry out the
ultimate goal of fighting
the foreign invaders.




The released antibodies
bindinalock and key
fashion to the antigen
on the surface of the
original invaders.

These makes it easier for
killer cells to attack and
destroy the bacteria by
phagocytosis and
release of proteins
causes the direct lyses of
the bacteria.




» Simultaneously a
blood component
known as
complement is
signaled to attack
and puncture holes
in the bacteria.




HUMORAL RESPONSI

Activation phase

Class [l MHC
protein

Antigen

Autocrine
stimulation



Effector Pﬁ@fﬁ

Plasma  Endoplasmic
el reticulum




» Functions and Properties of Antibody

* Neutralization

— Direct inactivation of pathogen or toxin
thereby preventing its interaction with human
cells

* Opsonization

— Coating of pathogens for more efficient
phagocytosis

* Activation of complement

— More efficient phagocytosis
— Direct killing



Dynamics of Antibody Production
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 The preparation period that is the period between
entry of pathogen and expression of immune
response 1s known as “latent period”.

o Latent period in humoral immunity indicates
activation and proliferation of naive B cells to
produce plasma cells and memory cells.

The iImmune response curve has four
phases namely:



= Lag phase:

* Antibodies are almost absent.

 Duration of this period varies from several hours
to days depending on many factors such as type and
amount of antigen given, route of administration of
antigen, species and health of the animal to which
the antigen Is injected and so on.

 For example, the lag phase Is 2-3 weeks for
Diphtheria toxoid and it is only a few hours with
Pneumococcal antigen.



* Log phase: Antibodies gradually rise from zero
stage to a maximum and this raising period Is referred
to as log phase.

= Stationary phase: After attaining maximum,
antibody levels remain constant for some time and the
period with constant antibody levels Is referred as
“plateau phase” .

» Decline phase:
* Indicates reduction of antibodies.



* Presence of antigens Is necessary for the
production of plasma cells and since the antigens are
removed by the action of antibodies B cells failed to
get stimulation from antigens and stops producing
plasma cells.

* Drop In the formation of plasma cells producing
antibodies leads to reduced antibodies level in the
decline phase.



Secondary Response

Second exposure to SAME .
antigen. |

Memory cells are a

beautiful thing. AT Goor

SR SEON DAY
Recognition of antigen is

immediate.

Results in immediate _m

production of protective o] IR
antibody, mainly IgG but ainad T

may see some IgM ENotekeo
Pathosew
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