Preview: host defense

Q1: What’s innate immunity?

Q2: What'’s the relationship between
antigen and antibody?

Q3: What’s humoral immunity?




Host Defenses

Adaptive

The adaptive Immune system is composed of highly
specialized, systemic cells and processes that eliminate or
prevent pathogenic challenges.

Inhate

the cells and mechanisms that defend the host from
Infection by other organisms, in a manner of lower
specificity



http://en.wikipedia.org/wiki/Pathogen

Defense Barriers

Physical Inflammation
Chemical Fever
Cellular defenses Molecular defenses
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Chemical Barriers

Salt Transferin

Limited water availability
to inhibit microbe growth

pH Lactoferrin

Mostly decrease pH value
to inhibit microbe growth

Lysozyme Defensins (18-45 aa)

| A reduction of ileal defensins may
" " predispose to Crohn's disease.



http://en.wikipedia.org/wiki/File:PBB_Protein_LYZ_image.jpg
http://en.wikipedia.org/wiki/Ileum
http://en.wikipedia.org/wiki/Crohn's_disease
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Cellular Defenses - Granulocytes

Basophils/Mast cells ,
Neutrophils
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Cellular Defenses — Agranulocytes

Monocytes Q

1) replenish resident macrophages
and dendritic cells under normal
states, and (2) in response to
Inflammation signals, monocytes
can move quickly (approx. 8-12
hours) to sites of infection in the
tissues and divide/differentiate into
macrophages and dendritic cells to
elicit an Immune response.

Lymphocytes

the natural killer cells (NK
cells). The small
lymphocytes are the T cells
and B cells.



http://en.wikipedia.org/wiki/Macrophage
http://en.wikipedia.org/wiki/Dendritic_cell
http://en.wikipedia.org/wiki/Natural_killer_cell
http://en.wikipedia.org/wiki/T_cell
http://en.wikipedia.org/wiki/B_cell
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Phagocytosis
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Characteristics of Inflammation

Epithelium 1.Cut allows bacteria to get beneath

surface of skin.

Acute
Inflammation

2.Damaged cells release histamine
and bradykinin.

—~ 3. Capillaries dilate (vasodilation),
bringing more blood to the tissue.
Skin becomes reddened and warmer.

4. Capillaries become more permeable,
allowing fluids to accumulate and
cause swelling (edema).

5.Blood clotting occurs, and scab
forms.

Repair/
Regeneration

~ 6. Bacteria multiply in cut.

7.Phagocytes enter tissue by moving
through the walls of blood vessels
(diapedesis).

8.Phagocytic cells are attracted to
bacteria and tissue debris (chemotaxis)
and engulf them.

9.Larger blood vessels dilate, further
increasing blood supply to tissue and
adding to heat and redness.

Chronic
Inflammation

10. As dead cells and debris are removed,
epithelial cells proliferate and begin to
grow under the scab.

11.Scar tissue (connective tissue)
replaces cells that replace themselves. 11




Exogenous/Endogenous Pyrogens

Benefits/Risks

Leukocyte Endogenous Mediator
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Complement System

Classical Alternative
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Antibody- | C1 Factor B Pathogen
antigen c4 FactorD surface
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of complement
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Complement System
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Antibody
(opsonin)

Complement (C1) )\CE

binds to IgG, 2 Histamine
initiating cascade 2b == c3v™C3a- ) 7 ‘/
o |INFLAMMATION B
G3b Cs)a Mast %
[ OPSONIZATION | C5 cell
/! ésb
B\ c6,7 T N
PHAGOCYTOSIS £ Vascular permeability
C5b67 Cc8
Complement C3b v - MEMBRANE
C5b6789 ATTACK
C3b receptor h Bacterium COMPLEXES

Complement Iesions%
creating holesin ;2

cellmembrane % 7

Antibody e

; / receptor




Complement — Cytolysis

Cc9
complement
lesion

Plasma {
membrane

Cytoplasm

Classic:
http://www.youtube.com/watch?v=vbWYz9XDtL w&f
eature=related



http://www.youtube.com/watch?v=tJJAyPWQ3fk
http://www.youtube.com/watch?v=vbWYz9XDtLw&feature=related
http://www.youtube.com/watch?v=vbWYz9XDtLw&feature=related
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Non-specific

Defenses

PHYSICAL
BARRIERS

Prevent approach
and deny access
to pathogens

.

Hair
Secretions

Epithelium

PHAGOCYTES

Remove debris
and pathogens

Fixed Free

macrophage Neutrophil macrophage Eosinophil Monocyte

EXTRACELLULAR
KILLING

Destroys
abnormal cells

Lysed
O _)-O — O) . abnormal
Jd cell
Natural Abnormal
killer cell cell

INFLAMMATORY
RESPONSE

Multiple effects

1. Blood flow increased
/ 2. Phagocytes activated
4 3. Capillary permeability increased

—————> 4. Complement activated
%: 5. Clotting reaction walls off region
\ 6. Regional temperature increased

7. Specific defenses activated

FEVER

Mobilizes defenses,
accelerates repairs,
inhibits pathogens

60 Body temperature rises above
37°Cin response to pyrogens

INTERFERONS

Increase resistance of
cells to infection, slow
the spread of disease

Released by activated lymphocytes
and macrophages and by
virus-infected cells

COMPLEMENT
SYSTEM

Attacks and breaks
down cell walls,

attracts phagocytes,
stimulates inflammation

Lysed
pathogen

Complement




Types of Immunity

IMMUNITY
B Innate vs.

Acquired - N

INNATE

(inborn) ACQUIRED

Genetic factors
Active vs. | — ~
: | ACTIVE PASSIVE
P assive . Own antibodies Ready-made antibodies
Bxposurer  [NERRCIAR | 0 [N
Xposu R

N at_u_r al VS. infectious agent bt antibodies other sources
Artificial

Passive Immunity is the transfer of active humoral
Immunity in the form of readymade antibodies, from one individual

to another. H



http://en.wikipedia.org/wiki/Humoral_immunity
http://en.wikipedia.org/wiki/Humoral_immunity

General Immune System Properties

"B Self versus
Non-self
Recognition

Specificity
Diversity

memory

Lymphocytes

20000¢

Self antigens

reex

Binding of self antigens

00509

Clonal deletion of lymphocytes that have receptors for self




IMMUNOLOGY
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Cell type Cells/mm? %

Red blood cells 5.0 X 10°

Platelets 2.5 X 10°

Leukocytes 7.3 X 10?
Neutrophil 50-70
Lymphocyte 20-40
Monocyte 1-6
Eosinophil 1-3
Basophil <1

heamopolesis is the
formation of blood cellular
components.
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http://en.wikipedia.org/wiki/Blood

Antigens

Molecules that can stimulate to produce antlbody
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Antibody Anatomy
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Immunoglobulin Classes g &

Sl g G (most common in
blood)

Ig D
Ig M (blood type ABO) (B cell activation)
Ig A (mucosal immunity) Ig E

(allergy, parasites)
IgG igM IgA IgE igD

J chain
piece
Y Y

Nonsecretory Secretory



http://upload.wikimedia.org/wikipedia/commons/c/c8/Antibody2.JPG
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T- independent antigens T- dependent antigens
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Mouse is immunized
with antigen X.

Monoclonal

Antibodies EEEESN

Individual J L
hybridoma cells v
are cloned. v

Desired antibodies
are not found.

Specimen is discarded.

Mouse myeloma cells
in tissue culture

47\ a5 Cells are mixed and fused
— to make hybridomas.

Hybridoma cells are
grown in tissue culture.

Select for hybridomas that
make antibody to antigen X.

Individual hybridoma

J\/L cells are cloned.
4

Antibodies to antigen X
are present.

Specimen is saved.

2 o

Y4+
Cloned hybridoma .( -k
cells are cultured \'
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Nature of the Immune system

AHumoral Immunity

Humoral immunity refersjto antibody production,
and the accessory processes that accompany it

Cell-mediated mediators

Immunity

Immune response that does not involve antibodies or complement
but rather involves the activation of macrophages, natural killer
cells (NK), antigen-specific cytotoxic T-lymphocytes, and the
release of various cytokines in response to an antigen.



http://en.wikipedia.org/wiki/Immune_response
http://en.wikipedia.org/wiki/Antibodies
http://en.wikipedia.org/wiki/Complement_system
http://en.wikipedia.org/wiki/Macrophage
http://en.wikipedia.org/wiki/Natural_killer_cell
http://en.wikipedia.org/wiki/Natural_killer_cell
http://en.wikipedia.org/wiki/Antigen
http://en.wikipedia.org/wiki/Cytotoxic
http://en.wikipedia.org/wiki/T-lymphocytes
http://en.wikipedia.org/wiki/T-lymphocytes
http://en.wikipedia.org/wiki/T-lymphocytes
http://en.wikipedia.org/wiki/Cytokines

Cell Mediated Immunity
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Cytotoxic T cell (T()
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How Killer Cells “Kill”

Roles of
activated
macrophages
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Mucosal Immune System:

Interferon . Inside
Secretory IgA Virus blood vessels,
circulating
antibodies
At epithelial surfaces, destroy
viral replication is viruses.
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Bl
Review: host defense

F1: What’s innate immunity?

The defense system the host born with, in lower specificity

: Q2: What’s the relationship between
antigen and antibody?

Antigen: molecule induces antibody production
Antibody: host produced protein to trigger highly
specific defense

Q3: What’s humoral immunity?

Humoral immunity refers to antibody production, and
the accessory processes that accompany it -




