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UNIT — IV HUMAN ANATOMY AND PHYSIOLOGY
IVB -IMMUNE SYSTEM
Passive (maternal) ]
Natural %
< Active (Infection) ]
[ mmanity | < Artificia

[lnnate Immunity]

Passive
(antibody transfer)

Very Short Answer Questions O

®
1. Define the terms immunity and immune system? Q
A. Immunity: The ability of host or individual to fight ag Isease causing organisms

is called immunity. 0
a

Immune System: The network of organs, c% proteins thatgmtothe body from

harmful, infectious agents like bacteria, c mal parasites, fungi, etc., is called the

immune system. 0

2. Define the non — specific line nce indtbody?

A. Non — specific lines of 8 fe@s the firstdinf defence mechanism and is also called as
innate immunity, whi 'x'terited by birth. It @ not depend on prior contact with the

micro organism.@ specific lines of defence hagism executed by four barriers

namely:

1. Physic jers
2. iol@gical Barriers

3. Cellulgr Barriers
4. Cytokine Batrriers
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Differentiate between mature B — cells and funzinal B — cells?

Mature B — Cells

Functional B — Cells

develop into mature B — cells.
2. The mature B — cells express antibog
on their surface to bind and engulf antig

for processing and presenting.

B — cells.
li2s Functional
enemory and plasma cells. PI

produce antibodies to elimina

1. B — cells arise from stem cells antl Functional B — cells develop from mature

B — cells differentiate into

a cells

n.

4. Write the names of any four mononuclear

Bone marrow

phagocgs?

Myeloid
progenitor cell

Blood

Monocyte

l_rﬁ_,/\qfw\%/@

Tissue resident

Recruited

macrophage macrophage
Kupffer cell Microglia
(liver) L (brain)
Osteoclasts  Histiocytes
(bone) (connective
tissue)
Classically Alternatively
activated activated
macrophage macrophage

A. 1. Histiocytes -

2. Kupffer cells - In the Liver
3. Microglia - In the Brain
4. Osteoclasts - Inthe bone

Present in the connextissue
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What are complement proteins?

Complement proteins are a group of inactive pagroteins and cell surface proteins.
They are activated in cascade fashion.

After activation they form a membrane dtt@omplex (MAC) that forms a pore in the

plasma membrane, allowing ECF to enter the cellraakie it swell and burst.

Colostrum is very much essential for the newbormfants. Justify?
Thecolostrumis the first milk secreted by the mother during thitial days of | tion has
abundantgA antibodiesto protect infant from initial sources of infeatio O

Differentiate between perforins and granzymes? o
Perforins: Perforins are the enzymes produced durin@ﬂmmf cell mediated
iImmunity from cytotoxic T — lymphocytes. . Q

S

Perforins form pores in the cell membrahthe infe :
Granzymes Granzymes are the enzymes p during theegsoaf cell mediated
immunity from cytotoxic T — Iymphocytes.;®

Granzymes enter the infected cells gerforations and activate certain proteins
which help in destruction of the d cell,iealled apoptosis.

Explainthe mechanism of Vaccinization (Or) Immuization?

Vaccinization is based on property of the memofythe immunes system. During the
process of vaccinization, inactivated or weakenathggens or antigenic proteins of
pathogen are introduced into the body of the host #hey initiate the production of
antibodies and also generate memory B — cells aathary T — cells. On subsequent
exposures, the memory cell recognizes that pathoggekly and overcomes the invader

with a rapid and massive production of antibodies.
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Mention the various types of immunological disaters?
There are various types of immunological disesde

1. Immunodeficiency disorders

2. Hypersensitivity disorders

3. Autoimmune disorders

4. Graft rejection

More and more people in metro cities of Indiare prone to allergies. Justi
The people in metro cities of India suffer fratergies leading to asthm@ Ks.

It is due to environmental pollutants.

What are auto immune disorders? Give any two @mples?Q.
Generally our immune system can recognize ouipvm elf antigens) and does not
attack out own tissues.

But in some cases our immune system faited &Xgme of our own body proteins and
treats them as foreign antigens, which rem on our own tissues.

It leads to some very serious disease di own as autoimmune disease.
E.g.: 1. Graves disease 2.Rhe ld Arthritis

How can the graft rejeaion@woided in pants?
omyour body recognizeem as foreign and initiates the graft

After organ transplaniati

rejection. To avoid,th#s, tissue and matching ambdlgroup matching are essential before
undertaking graft.” Even after this the patient lagake immune — suppressant drugs
throughout t
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Short Answer Questions

Write short notes on B — cells?

Antigen Presentation 2
The phagocyte
presents the antigen

dendritic cell
to a helper T cell

=
- (—r —

A phagocyte "eats" Parts of the bacteria
a bacteria. [antigen) goes to the
surface of the phagocoyte

//:F O
m / helper T cell ‘ ’
i @
The helper T cell
iz activated,

activated
helper T cell

@
A. The lymphocytes capable of producing antibodi@capture circulating antigens are

called B — cells. @
They are produced from the stem cells @ olaerow, liver of foetus and bursa of

fabricius in birds. Q
Mature B — cells express or displm nd Igridilzodies on their membrane surfaces. As

these antibodies can take antj e maturedls-are also called immune — competent

B — cells. x
In secondary IympW these immune — comp&e- cells develop into functional

immune cells whic efjdifferentiate into longdd memory cells and effector plasma cells.

a) The plas s preduce antibodies spemfine antigen to which they are exposed.
b) Memory eells Store information about thedfie antigens and show quick response, when

thefsa %of antigen invades the bowy.la

Write short notes on Immunoglobulin’s?

Whenever pathogen enters our body, the B — Iyuptes produce an army of proteins
called antibodies to fight with them.

They are highly specialized for binding wepecific antigens. The part of an antibody that
recognizes an antigen is called the paratope anbgwling site.

Based on their mobility, antibodies are of twodygp
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1. Circulating or free antibodies: These are present in the body fluids like serymph,
etc.

2. Membrane bound antibodiesThese are present on the surface of the maturedls-
as well as the memory cells.

Structure : Immunoglobulin is a Y’ shaped molecule with fouolppeptide chains of
which two are long identical heavy chains (H) awd aare small, identical light chains (L).

These two chains are linked by disulphide bondse ©@nd of the antibody mglecule is

called Fab end (Fragment — antigen binding) anather end is called Fc e agment —
Crystalline). Based on the structure, the antib®diee of five types nan@ , Ig A, Ig
M, Ig D and Ig E. (.

-/

— variable portion. - ’

|

(F:1¢; lgk gD -
disulphide = :
i Ay ol o
Qﬁf _ hond light chain
lgA
constant
portion

WI*% heavy chain
[}
?’7
s% of barriers of innate immnity?

3. Describe vario

A. Innate imm

of d en%

ba e:

non — specific type of defe mechanism which provides the first line

hanism against infections. This eceted by providing different types of

a) PhySical Barriers: Skin and mucus membranes are the main physicaietsar Skin
prevents the entry of micro — organism, whereasitbeus membranes help in trapping the
microbes entering the body.

b) Physiological Barriers: Secretions of the body like HCI in the stomachivaain the

mouth, tears from the eyes are the main physio&bdarriers against microbes.
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c) Cellular Barriers: Certain types of cells like polymorphonuclear lecjtes, monocytes
and natural killer cells in the blood as well ascnophages in the tissues are the main
cellular barriers. They phagocytose and destroyrtioeobes.

d) Cytokine Barriers: The cytokines secreted by the immune cells likeriaukins and
interferon’s are involved in differentiation of tebf immune system and protect the non —
infected cells from further infection.

The Immune System )

Innate . ¥ Acquired O

physical barriers O

natural killer cells

macrophages 0.
& o O

Cell-mediated Humoral

T&Becells antibody-mediated \/J\

Figure 1. Cla

/
ssifications of imimunity.

Explain the mechanism of humoral i

The immunity mediated by the gAtibodi€s thaeaskd into the fluids of the body (humors)

such as plasma, lymph, etc i umoral imtguni

ity: Whenever the antigen (exogenous) enters into our

body, they reach ymphoid organs, wherdree antigens bind to Fab end of the

membrane boun dies that are present orutfecs of mature B — cells. They engulf

and proces§,anti . Then they display the anttgeagments on their membrane with the

help of (‘!ﬁ | MHC molecule. Then appropridjecells recognize them and interact
g

wi en — MHC — Il complex and releaseril@ukins, which stimulates the B —

cells roliferate and differentiate into memasils and plasma cells. The plasma cells
release specific antibodies into plasma or extialee fluids.

These antibodies help in opsonizing and immoloitjzihe bacteria, neutralizing and cross
linking of antigens leading to agglutination of ahgble antigens and precipitation of

soluble antigens. They also activate the phago@rtdscomplement system.
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Explain the mechanism of cell mediated immunity?

The immunity mediated by the activated T — gelistural killer cells, etc., is known as cell
mediated immunity. It is effective against both ggoous and endogenous antigens.
Mechanism of cell mediated immunity:Exogenous antigens are processed by the antigen
presenting cells (APC), whereas endogenous antigemgrocesses by altered self cells
(ASCs). Then the processed antigenic fragmentdiaptayed on their surface with the help
of class — | and class — Il MHC molecules of AS@&l aAPSc respectively. Lhey are
recognized by TCR of T — cells. The binding of Tcells to APCs or A ause the

production of a activated T — cells and T — memeeills. The activate@ secrete
various types of interleukins which transform aated T, cells iW tor cytotoxic

T — lymphocytes. They attach to the infected oerali cells and. ease enzymes like

perforins and granzymes. Perforins form pores endéll meémbrare of the infected cells.

Then granzymes enter the infected cells throggls forations and activates the

proteins which help in the destruction of the ilﬁé@y a process called apoptosis. The
NK cells are similar in their action to CTL'’s. (v

>

.‘\0
&
>
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a CD4+ T cells CD8* T cells

Antigen-specific

T-cell receptor  ——.___
S Antigen T4

MHC class |

Antigen processing

Exogenous Endogenous
pathway pathway
@
b CD4+ T cells CD8* T cells ;/\
i Cytolytic Cytotoxic
Cytokines Ty1 celis Perforin (killer)
Granzymes T cells
Fas ligand
IFN-y
Cytokines
IFN-y
B, MHC class Il TNF-a
) MHC class |
Infected
target
cell

Infected target cell
(e.g. macrophage)

i
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Adaptive Immunity

/\.

Humoral immunity Cell-mediated immunity

Lo Denditic cells display Fod
ﬂ g antigen fragments #
1o T cells Fo 3
4

L=

-]
Phagocytosed

L= L=]
L =]
l microbes \
in macrophage / Intracellular
B Lymphocyte microbes
within infected
cell

T cells \
/ release
\ cylokines
Activation of macrophage # # i
leading to microbial inlm::c::du;el |

killing / \

Q
Explain the mechanism by whic ultiplies anl leads to AIDS?

AIDS is non — conger).ital, @ ssible, lethsgxually transmitted disease caused by
Human Immuno deficien

Elimination of
microbes )\-—- =<n
L=

(HIV). HIV is a retwrus with an envelop enclosing two
ss RNA molecule netic material.

Mechanism: Af g into the body of a person, the Hivitexs theT, cells,

macrophag ndritic cells.
In these s RNA of HIV synthesizes ADstrand complementary to the viral RNA
us enzymeeverse transcriptase

The same enzyme responsible for the formatiosecond DNA strand, complementary to
the first strand forming the double stranded viA. This double strand DNA gets
incorporated into the DNA of the host's DNA by aalienzyme callethtegraseand it is in
the form of a provirus.

Transcription of DNA results in the production RNA, which can act as the genome for

new virus and it can be translated into viral prae
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The various components of the viral pagdchre assembled and the HIV particles are
produced. The infected human cells continue to yocedvirus particles. New virus bud off

from the host cell and attack anotigr cells.
It leads to decrease CD4 receptors comgifi, cells in the infected person leading to the

immune deficiency in him, finally causes AIDS.

Transcription Transcription
RNA—DNA DNA —RNA
HIV RNA

HIV DNA
Integration

%H.?..{
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