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The document outlines the body's defense mechanisms against microbial infections. It discusses three lines of defense:
1) Physical and chemical barriers like skin and mucous membranes that form the first line of defense.
2) Cells and proteins that form the second line of defense, including phagocytes, complement system, inflammation and fever.  
3) The immune system which forms the third line of defense and has both innate/nonspecific and adaptive/specific components like humoral and cell-mediated immunity that provide long-lasting protection against pathogens.Read less
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	1. Defense Mechanisms Of
The  Body
Dr. Faiza Munir Ch
Medical Officer
dr.faizamunirch@gmail.com
 


	2. 1. Explain the  role of good health in protection against the microbial infection.
2. Define resistance and susceptibility.
3. Define nonspecific resistance.
4. Describe the role of skin and mucous membrane in non specific resistance.
5. Explain process of phagocytosis.
6. Define the specific resistance, innate resistance and immunity.
7. Explain four types of acquired immunity.
8. Differentiate between humoral and cell mediated immunity.
9. Define antigens and antibodies.
10. List five classes of antibodies and their functions.
11. Explain the role of memory , tolerance and specificity in immunity.
12. Distinguish between primary and secondary immune response.
13. Define hypersensitivity.
14. Differentiate between delayed and immediate hypersensitivity.
Objectives:
 


	3. • You wake  up one
morning with a stuffy
nose, slight fever, and
fatigue. Do you have a
cold or the flu?
• Should you go to your
doctor for an antibiotic?
Why or why not?
Dr. Faiza Munir Ch
dr.faizamunirch@gmail.com
 


	4. • A “cold”  is an infection of the mucus membranes
of the respiratory tract by a rhinovirus.
• Over 100 rhinoviruses have been identified, which
is one reason why we don’t become immune to “the
cold.”
 


	5. Virus vs. Bacteria
•  Colds and influenza
are caused by viruses.
• Viruses are which is a
non-living particle
that contains genetic
material, and hijacks
your cells to
reproduce.
• Viruses cannot be
“killed” with antibiotics.
Rhinovirus
Dr. Faiza Munir Ch
dr.faizamunirch@gmail.com
 


	6. Virus vs. Bacteria
Bacteria  are living
organisms that have a
metabolism, have DNA,
and can reproduce on
their own.
Bacteria can be killed
with antibiotics because
these substances target
key processes in bacteria,
such as production of the
bacterial cell wall.
E. coli
Streptococcus
 




	9. Body Defenses
  


	10. Viruses and bacteria  are everywhere. Some of them
itself against viruses and bacteria?
W
want to invade your body. How does your body defend O
R
K
T
O
G
E
T
H
E
R
 


	11. Ø The body  has developed defense
mechanisms to control and to cope with
the constant attack of microorganisms.
Ø The body has three lines of defense:
1. Physical Barriers.
2. Defensive Cells & Proteins, Inflammation,
and Fever.
3. The Immune System.
 


	12. ØThe First Line  of Defense:
 These are a combination of physical and
chemical barriers that prevent all types of
foreign agents from penetrating the outer layer
of the body. No specific foreign agent is
targeted at this level.
 


	13. Ø The First  Line of Defense:
Physical Barriers:
v Skin
• Cells filled with keratin, making skin
impenetrable, waterproof, and resistant
to disruptive toxins and most invaders.
• Dead cells are shed and replaced (1 million
every 40 min), taking microbes with them.
 


	14. v Mucous Membranes
The  inner surfaces of the body are guarded by
mucous membranes that line the
respiratory, digestive, urinary, and reproductive
systems and protect the internal lining
But, mucous membranes are more vulnerable
than skin
v Hair in the nose act as a coarse filter
 


	15. Ø The First  Line of Defense:
Chemical Barriers:
 Sweat produced by glands in the skin wash
away microbes and their acidity slows bacterial
growth.
 Mucous membranes produce sticky mucous
that traps many microbes
 Saliva and tears contain an enzyme called
lysozyme that kills bacteria by rupturing their
cell walls
 Cerumen (ear wax) – produced in the ear canal
and protects the canal by trapping dirt and dust
particles
 



	17. Ø The Second  Line of Defense:
Defensive Cells:
 If a pathogen penetrates the first line of defense, these
cells play a role in inhibiting or destroying the pathogen
before it harms the body. They are non-specific and react
to the presence of any foreign organism or substance
 Phagocytes
Engulf pathogens, damaged tissue, or dead cells
 Neutrophils
 Macrophages
 Eosinophils
Discharge destructive enzymes to destroy pathogens
too big for phagocytes (e.g., parasitic worms)
 Natural Killer Cells
Seek out abnormal cells (e.g., cancer cells)
 


	18. Ø The Second  Line of Defense:
Defensive Proteins
Interferon Protein
- A virus enters acell
-The infected cell produces interferon
-The interferon binds with other cells that
become infected with a virus, and protects
it by stimulating the cell to produce
antiviral proteins that prevent the virus
from making copies of itself
-The interferon attracts and stimulates
natural killer cells and macrophages
to kill cells infected with the virus
 


	19. Ø The Second  Line of Defense:
Defensive Proteins
Complement System
-Destruction of pathogen (Cell lysis)
-Enhancement of phagocytosis (Opsonization)
-Stimulation of inflammation
-Chemotaxis - attracting macrophages and
neutrophils
 


	20. Ø The Second  Line of Defense:
Inflammation:
When body tissues are injured or damaged, a
series of events called the inflammatory
response occurs:
Redness: caused by increased blood flow to the
damaged area
Heat: increased blood flow elevates the
temperature in the area of injury, increasing
metabolic rate of the body cells
Swelling: histamine makes capillaries more
permeable than usual
Pain: causes person to protect the area and
prevent additional injury
 


	21. Ø The Second  Line of Defense:
Fever:
 A fever is an abnormally high body temperature
caused by pyrogens (chemicals that set the
“thermostat” in the brain to a higher set point).
 A mild or moderate fever helps the bodyfight
bacterial infections by slowing the growth of
bacteria and stimulating body defense
responses.
Dr. Faiza Munir Ch
dr.faizamunirch@gmail.com
 


	22. Ø The Third  Line of Defense:
The Immune System
 Immunity means protection from infections
 The cells and molecules responsible for immunity
constitute the immune system and their collective
and coordinated response to the foreign substance
i.e. infectious agents is called immune response
 When the first two line of defense of the body can
not prevent the infection, the immune system acts to
eliminate the infectious agent and prevent the body
from infection.
 Immune response/immunity generally consists of
two steps:
Step-1: Recognition of the pathogen or foreign molecule
Step-2: Mounting reaction against the pathogen
 



	24. Immune System
Immune system  is a biological structures and
processes within an organism that protects against
disease by identifying and killing pathogens and
tumour cells.
Dr. Faiza Munir Ch
dr.faizamunirch@gmail.com
 


	25. Ø It detects  a wide variety of agents, from viruses to
parasitic worms, and needs to distinguish them
from the organism's own healthy cells and tissues in
order to function properly.
Dr. Faiza Munir Ch
dr.faizamunirch@gmail.com
 


	26. IMMUNIT
Y
The Latin term  “IMMUNIS” means EXEMPT
protection against foreign agents.
 


	27. § DEFINITION: -  The integrated body system of organs,
tissues, cells & cell products that differentiates self
from non – self & neutralizes potentially pathogenic
organisms.
Dr. Faiza Munir Ch
dr.faizamunirch@gmail.com
 


	28. 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 molecules of the immune system
• Antigen an antigen is any substance(toxin or foreign) that
causes your immune system to produce antibodies against it.
• Antibody a protective protein produced by the immune
system in response to the presence of a foreign substance
called antigen .
 


	29. Classification of Immunity
Immunity
Natural
Active
Acquired
Passive
Naturally  Acquired
Active
Artificially Acquired
Active
Naturally Acquired
Passive
Artificially Acquired
Passive
Following
clinical and
sub-clinical
infections
Following
administration
of antigen
containing
preparations
(Vaccines)
Mother to fetus Following
administration
of antibody
containing
preparation
(Antiserum)
 


	30.  1) Natural  Immunity: It is resistance to a disease
possessed by an individual. Nature has given certain
individuals, species and races immunity against certain
diseases. For example, some individuals are more
resistant to certain infections than others
q 2) Acquired Immunity: Only with the natural immunity
it is not possible to fight off each and every infection
and survive. So, immunity is induced in individuals by
certain ways. Acquired immunity is developed during a
person’s lifetime; it is not inherited. This immunity can
be acquired actively or passively.
Dr. Faiza Munir Ch
dr.faizamunirch@gmail.com
 


	31.  2.1) Naturally  Acquired Active Immunity: This
immunity is acquired when a person is exposed to
natural infections or to some antigens in the day-
to-day life. Following the exposure, the immune
system responds by producing antibodies.
 2.2) Artificially Acquired Active Immunity: This
immunity is acquired by administering specially
prepared antigens which produce specific
antibodies. This is also known as vaccination
where inactivated bacterial toxins (toxoids), killed
or living but attenuated micro-organisms are being
administered to body wherein they lose their
ability to cause disease but still capable of
stimulating the immune system.
Types of Acquired immunity
 


	32.  2.3) Naturally  Acquired Passive Immunity: This
involves natural transfer of antibodies from a
mother to a fetus via placenta or breast milk and
thus providing immunity to the new born for a few
days to a few months. Here, the fetus is immune
to those diseases for which the mother is
immune, but for a short period of time.
 2.4) Artificially Acquired Passive Immunity: Here
antibodies are directly administered to body for
stimulation of immune response. These antibodies
are either produced in animals or in human and
they are found in the serum after administration;
so they are termed as serum or sera
 


	33. Again, immunity can  be broadly classified
into two categories:
v Innate immunity
v Adaptive immunity
Adaptive immunity can be further divided
into two types
v Humoral immunity
v Cell mediated immunity
 


	34. Innate/ Non Specfic
•  Possessed at birth, possessed as an
essential characteristic
•Always present
Adaptive/ Specfic
• Created and modified
 


	35. Ø Innate Immunity:
  Innate Immunity reflects the first and
second line of defense against infections
 It usually exist before encountering an
infectious agent i.e. it is the defense
mechanism which are present as inherent
 It’s mechanism is non-specific i.e. they are
not dependent on specific recognition of a
foreign material rather a mechanism which
can provide protection against different
pathogens.
 


	36. Components of Innate  Immunity
 Physical and chemical barriers
Skin
GIT and acidic environment of stomach
Respiratory tract
Tears, saliva, sweat
 Effector cells
Phagocytes e.g. macrophage, neutrophil
NK cells
 Blood protein
Complement system
Antibody
 Cytokines
Dr. Faiza Munir Ch
dr.faizamunirch@gmail.com
 




	39. Adaptive Immunity:
 Adaptive  immunity consists of defense
mechanism which are stimulated by
exposure to infectious agents
 It’s mechanism is specific because of its
ability to distinguish among different,
even closely related infectious agents
 It is of 2 types:
1. Humoral
2. Cell mediated
Dr. Faiza Munir Ch
dr.faizamunirch@gmail.com
 


	40. Humoral Immunity:
 Humoral  immunity is mediated by antibodies,
produced by B lymphocytes (Matured in
Bone Marrow)
 It is the principal defense mechanism against
extracellular microbes and their toxins and
assist in their elimination
 


	41. Cell Mediated Immunity:
  Cell mediated immunity is mediated by
cytokines, produced by T lymphocytes
(matured in Thymus Glands)
 It is the defense mechanism against
intracellular microbes
 Two types of T cell regulate the cell mediated
immunity such as
Helper T Cells (TH)
Cytotoxic/Cytolytic T Cells (CTL)
 




	44. Immune Response Antigen
•  Antigen – “any substance when introduced
into the body stimulates the production of an
antibody”
Bacteria, fungus, parasite
Viral particles
Other foreign material
• Pathogen – an Antigen which causes disease
 


	45. • Antibody –  “a Y-shaped protein, found on the
surface of B-Cells or free in the blood, that
neutralize antigen by binding specifically to it”
• Also known as an Immunoglobulin
 


	46. Non specific resistance
•  Non specific resistance is the defense of our
body from any kinds of the pathogens.
• It includes
– skin and mucous membrane,
– phagocytosis,
– inflammation,
– fever,
– production of antimicrobial substances.
 


	47. • The skin,  mucous membranes, and endothelia
throughout the body serve as physical barriers that
prevent microbes from reaching potential sites of
infection. Tight cell junctions in these tissues
prevent microbes from passing through.
• Microbes trapped in dead skin cells or mucus are
removed from the body by mechanical action such
as shedding of skin cells, mucociliary sweeping,
coughing, peristalsis, and flushing of bodily
fluids(e.g., urination, tears)
 


	48. First line of  defense
Non-specific defenses are designed to prevent
infections by viruses and bacteria. These
include:
• Intact skin
• Mucus and Cilia
• Phagocytes
 


	49. Role of skin
•  Dead skin cells are
constantly sloughed off,
making it hard for
invading bacteria to
colonize.
• Sweat and oils contain
anti-microbial chemicals,
including some
antibiotics
 


	50. Role of mucus  and cilia
• Mucus contains lysozymes,
enzymes that destroy
bacterial cell walls.
• The normal flow of mucus
washes bacteria and viruses
off of mucus membranes.
• Cilia in the respiratory tract
move mucus out of the lungs
to keep bacteria and viruses
out.
 


	51. Role of phagocytes
•  Phagocytes are several
types of white blood cells
(including macrophages and
neutrophils) that seek and
destroy invaders. Some also
destroy damaged body cells.
• Phagocytes are attracted by
an inflammatory response
of damaged cells.
 



	53. What is happening  in this picture?
 


	54. Role of inflammation
•  Inflammation is signaled by mast cells, which
release histamine.
• Histamine causes fluids to collect around an
injury to dilute toxins. This causes swelling.
• The temperature of the tissues may rise,
which can kill temperature-sensitive microbes.
 


	55. Role of fever
•  Fever is a defense mechanism that can destroy
many types of microbes.
• Fever also helps fight viral infections by
increasing interferon production.
• While high fevers can be dangerous, some
doctors recommend letting low fevers run
their course without taking aspirin or
ibuprofen.
 


	56. Fever is caused  by?
1. Toxins on the surface
of viruses.
2. Release of histamines
by damaged cells.
3. Your own body’s
accumulated toxins.
4. Your body’s pyrogens
signaling the
hypothalamus.
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	58. Based on what  you know about non-
specific defenseswhat’s the best way
to treat a cut in your skin?
1. Leave it exposed to
open air.
2. Wash it, and cover it
with a clean bandage.
3. Rub it with dirt.
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	60. Why aren’t non-specific  defenses enough? Why
do we also need specific defenses?
 


	61. Specific defenses
• Specific  defenses are those that give us
immunity to certain diseases.
• In specific defenses, the immune system forms
a chemical “memory” of the invading microbe.
If the microbe is encountered again, the body
reacts so quickly that few or no symptoms are
felt.
 


	62. Major players
The major  players in the immune system
include:
• Macrophage
• T cells (helper, cytotoxic, memory)
• B cells (plasma, memory)
• Antibodies
 


	63. • Antibody: a  protein produced by the human
immune system to tag and destroy invasive
microbes.
• Antibiotic: various chemicals produced by
certain soil microbes that are toxic to many
bacteria. Some we use as medicines.
• Antigen: any protein that our immune system
uses to recognize “self” vs. “not self.
 


	64. Antibodies
 Anantibody (Ab)also  knownasan immunoglobulin(Ig)
is a large Y shaped protein produced by the immune
systemto identify and neutralize foreign objects such
aspathogenic, bacteria and viruses
 Theymakeup about 20% of the protein in blood
plasma.
 Blood containsthree types of globulins:
ü Alpha
ü Beta
ü Gamma
 Antibodies are gamma globulins.
 


	65. Immunoglobulin Structure
 Immunoglobulinsare
glycoproteins  made up of
light (L)and heavy (H)
polypeptide chains.
 "light" and "heavy" refer to
molecular weight.
 Thesimplest antibody moleculehasa Y shape and consists
of four polypeptide chains:
 TwoHchains and two Lchains.Thefour chains are linked by
disulfide bonds.
 


	66.  LandHchainsare subdividedintovariable  and constantregions.
 The variable regionsof boththelight andheavy chain are responsible
for antigen-binding,whereas theconstant regionof theheavychainis
responsible for variousbiologic functions,e.g.,complement activation
andbindingto cellsurface receptors.
 


	67.  Thereare five  classes of antibodies:
§ IgG
§ IgM
§ IgA
§ IgD
§ IgE
 Antibodies are subdivided into thesefive classes
based ondifferences in their heavy chains.
Dr. Faiza Munir Ch
dr.faizamunirch@gmail.com
 


	68.  Producedintheprimary response  to an antigen
 Fixescomplement
 Doesnotcrosstheplacenta
 Antigenreceptor onthesurfaceof Bcells.
 Opsinization
 Toxinneutralization
IgM
 


	69.  Main antibody  in the secondary response.
 Opsonizes bacteria
 Making themeasier to phagocytize
 Fixescomplement,whichenhancesbacterial killing
 Neutralizes bacterial toxinsand viruses.Crossesthe
placenta
 Only its Fcportion binds to receptors onthe surface
of placental cells.It istherefore the mostabundant
immunoglobulinin newborns
IgG
 


	70.  IgAisthe mainimmunoglobulinin  secretionssuchas
colostrum,saliva, tears, and respiratory, intestinal,
and genital tract secretions
 Secretory IgAprevents attachment of bacteria and
virusesto mucousmembranes
 Doesnot fix complement.
IgA
 


	71.  Part of  the Bcell receptor. Activates basophils and
mast cells.
 Foundonthe surface of manyBcellsaswell asin
serum.
IgD
 


	72.  Mediates immediate  hypersensitivity by causing
release of mediators from mastcellsand basophils
uponexposure to antigen (allergen)
 Defendsagainst worminfections by causingrelease
of enzymesfromeosinophils
 Doesnot fix complement
 Main hostdefense against helminth infections
IgE
 





	76. Antibodies as Receptors
Antibodies  can attach to B
cells, and serve to
recognize foreign antigens.
 


	77. Antigens as Effectors
Free  antibodies can bind
to antigens, which “tags”
the antigen for the
immune system to attack
and destroy.
 


	78. Antigen recognition
• Cells  of the immune system are “trained” to
recognize “self” proteins vs. “not self”
proteins.
• If an antigen (“not self”) protein is
encountered by a macrophage, it will bring
the protein to a helper T_x0002_cell for
identification.
• If the helper T-cell recognizes the protein as
“not self,” it will launch an immune response.
 


	79. helper T cells
•  Helper T-cells have receptors for recognizing
antigens. If they are presented with an antigen,
they release cytokines to stimulate B-cell
division.
• The helper T-cell is the key cell to signal an
immune response. If helper T-cells are
disabled, as they are in people with AIDS, the
immune system will not respond.
 


	80. B cells
• B-cells  in general produce antibodies. Those
with antibodies that bind with the invader’s
antigen are stimulated to reproduce rapidly.
• B-cells differentiate into either plasma cells or
memory B-cells. Plasma cells rapidly produce
antibodies. Memory cells retain the “memory”
of the invader and remain ready to divide
rapidly if an invasion occurs again.
 


	81. Clonal Selection
  


	82. Role of antibodies
•  Antibodies released into the blood stream will
bind to the antigens that they are specific for.
• Antibodies may disable some microbes, or
cause them to stick together (agglutinate).
They “tag” microbes so that the microbes are
quickly recognized by various white blood cells.
 


	83. “Killer” T cells
•  While B-cells divide and differentiate, so do T-
cells.
• Some T-cells become cytotoxic, or “killer” T-
cells. These T-cells seek out and destroy any
antigens in the system, and destroy microbes
“tagged” by antibodies.
• Some cytotoxic T-cells can recognize and
destroy cancer cells
 



	85. Immunologic Tolerance
• Immune  tolerance, also referred to as immunological
tolerance or immunotolerance, is an active state of
unresponsiveness to specific antigens in an effort to prevent
destructive over-reactivity of the immune system. It prevents
an immune response to antigens produced by the body itself
or recognized from a prior encounter.
• There are two types of immune tolerance:
– Self-tolerance
– Induced tolerance.
 


	86. Self-Tolerance
• Self-tolerance refers  to the ability of the
immune system to recognize—and therefore
not respond against—self-produced antigens.
• If the immune system loses this ability, the
body can start to attack its own cells, which
may cause an autoimmune disease.
 


	87. Induced Tolerance
• Induced  tolerance occurs when the immune
system actively avoids responding to an
external antigen. This tolerance is induced by
previous encounters with that antigen.
 


	88. Immunological memory
• Immunological  memory is the ability of the
immune system to quickly and specifically
recognize an antigen that the body has
previously encountered and initiate a
corresponding immune response
 


	89. A foreign protein  that enters the body
is an:
1. antibiotic.
2. antigen.
3. antibody.
4. anti-inflammatory.
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	91. • The specific  immune response is triggered
when:
1. A macrophage delivers an antigen to a T-
helper cell.
2. Plasma cells begin making antibodies.
3. Pyrogen stimulates a fever.
4. Clonal selection of B-cells occurs.
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	93. Assignment: Total Marks=  60
1. Explain the role of good health in protection against the microbial infection. (5)
2. Define resistance and susceptibility. (5)
3. Define nonspecific resistance.Describe the role of skin and mucous membrane in non
specific resistance. (5)
4. Explain process of phagocytosis. (5)
5. Define the specific resistance, innate resistance and immunity. (5)
6. Explain four types of acquired immunity. (5)
7. Differentiate between humoral and cell mediated immunity. (5)
8. Define antigens and antibodies. (5)
9. List five classes of antibodies and their functions. (5)
10. Explain the role of memory , tolerance and specificity in immunity. (5)
11. Distinguish between primary and secondary immune response. (5)
12. Define hypersensitivity.Differentiate between delayed and immediate hypersensitivity.(5)
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