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What Is Immunology?

Immunology is the study of the body's defense against infection, tumors,.

W live surrounded by microorganisms, many of which

cause disease = Pathogens (e.g.Fungi, protozoans, bacteria, and viruses )

Despite this continual exposure we become ill only rarely. ¢ s sz sl glis a3 s detid e
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How does the body defend itself?

When infection does occur, how does the body eliminatethe invader and cure itself?
And why do we develop immunity to many infectious dis- eases encountered s
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These are the questions addressed by immunology, which we study to

understand our body's defenses against

Infections at the cellular and molecular levels..



ward Jenner (1749-1823)
&
The Discovery of Vaccination (1796)
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Immunology is a relatively new science. Its origin is usually
attributed to Edward Jenner who observed in the late 18th
century that the relatively mild disease of cowpox, or
vaccinia, seemed to confer protection against the often fatal =
disease of smallpox. In 1796, Jenne rdemonstrated that “Vaccinia (cowpox)’
inoculation with cowpox could protect against smallpox. He & “human smallpox”
called the procedure vaccination.
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Other historic events & important findings:

L. Pasteur (1880s)

Vaccines against cholera, andrabies
R. Kock (late 19thcentury)

Infections caused by microorganisms
Porter & Edelman (1960s)

Antibody structure
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Types of Immunity

Innate Immunity

“Innate” because shared by all animals (vertebrates
and invertebrates)

Pre-existing

Non-specific
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Adaptive immunity
Acquired
Specific .
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1. Physical, chemical, and mechanical barriers aibasl 5 44 38l jalsall Y
ASxilSaall
Keep pathogens outside the body suall z & Glia jaall clay),

2. Innate immunity. b

General responses destroy invaders inside the body before they
become established sl o Jd auadl Jala sl jall e dalall Cblaiuy) |

3. Adaptive immunity . ciSa

Huge populations of white blood cells form to target and remember a
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Three Lines of Defense of the Immune system

The immune system protects organisms with layered
defenses of increasingspecificity

1) Physical, chemical, and mechanical barriers
Keep pathogens outside the body

2) Innate immunity

General responses destroy invaders inside the body before they become
established : found in all plants and animals. Ja12 3 jall jexi dalaldl Cillaiu)
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3)adaptive immunity:
If pathogens successfully evade the innate response, vertebrates possess a

third layer of protection, « 4 kil LaiuV) e el 8 (ol oY) Cilinse Cinas 1)
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Huge populations of white blood cells form to target and
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Overview of the Immune System




" Innateandadaptive mechanisms work together in a

cohesive fashion s s s _hdll caill Ll Jaxs
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C Innate immune response >

Antigen not
recognized

v

No adaptive Adaptive
immune response immune response:

Evaluate antigen structure
Fine-tune recognition
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«Clonal expansion of
lymphocytes
*Memory




De?ense system

Surface barriers
|ﬁ e Skin
.- e Mucous membranes
Nonspecific
. Innate
I mmun Ity defenses Internal defenses
* Phagocytes
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e Antimicrobial proteins
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First line of defense: Surface
membrane barriers: stdall jal s :Jg¥) glaall ad

sk
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> Protection against infection that relies on mechanisms that exist before
infectionibay) J8 53 g gall LY Ao adiad Al (g gaall (4o dolasll
> Barriers jal sl
> Skin (epidermis and dermis) 2l
» Mucous membranes: respiratory, Gl, genitourinary

tracts shlas o Lic | Superior acrma
> Lacrimal apparatus: tears ¢ seall :xaall Sleadl !
> Salivaclal ey
» Chemicalsles Y <4 )
> Sebum: acidso=bea) :pa ) ANV ;1 i
> Perspiration: lysozymes: syl ;3 sl Hasolaorimatauet. ’g )

> Gastric juicesazsll juac
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- Second line of defense: chemical and
cellular defenses 4kl cleldal) ; U gldd) bad
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» Antimicrobial
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> Interferon

» Complement system
» Natural killer cells
> Phagocytes<iallll

> Neutrophils

> Dendritic cells

> Macrophages

> Eosinophils

Wound
Skin barrier
NK cells
P Bacteria
Cytokines and . . m .@ . .-

Chemokmes Activation of
serum complement
Dendritic cells Phagocytoms and destruction
of bacteria by macrophages
and neutrophils

Macrophages
. Neutrophils Phag
Blood vessel
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me of defense: Specific Immune
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Characteristics

> Specificity: recognition of particular antigens: Self/nonself recognition :dxa saill
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> Memory: remembers previously encountered antigens 3! Glacaiuall S35 5 SIA
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> Systemic: immunity is not restricted to the initial infection site ¥ 4cliall (s jlea
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» Diversity: The immune system is capable of

generating tremendous diversity in its recognition molecules, allowing it to recognize
billions of unique structures on foreign antigens<lly e B deliall jlea ig 4l
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Third line of defense:
Adaptive Resistance
Types of SIR

> Immune responses

> Antibody-mediated contained in body fluids (known at
the time as humors called humoral Immune responses
(HIR)

> Cell-mediated immune responses (mid 1900s) (CIM)

Immunity requires both cellular and humoral responses.
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Active and Passive acquired immunity 4udSal) 4s Uial)
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There are two types of protective immunity:

1 Active acquired immunity : is the production of antibodies as a result of 4=l
At saliaall alua) 2] 4 Al L)

microbe infection: Naturally active immunityadaii desls delic 14 5 Saall (5 g2zl

or immunization (vaccine): Artificially active immunity delie :(#&) Cpasill

2Passive acquired immunity : is resistance based on antibodiespreformed
in another host. 3alzadll e\_u,;;‘z!\ PAIRPNY @M YORPEIN| P Al AuiKall de Liall
Al Caume 8Lk S5 a3 Al
Antibodies passed from the mother to the fetus during
pregnancy: Naturally passive immunity ¢» Jaisi Al sabaall alua)
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Antibodies from immunized individual to another nonimmunized Artificially
passive immunity (vaccine against venom). 4cbis Al (pasa 3 58 (e 3alias abual
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Naturally Artificially
acquired acquired
v | v } | y
Active Passive Active Passive
Infection; Antibodies Vaccine; Injection
contact pass from dead or of immune
with mother to attenuated serum
pathogen fetus via pathogens (gamma
placenta; globulin)
or to infant
in her milk

Copyright @ 2008 Pearson Education, Inc., publishing as Benjamin Cummings.
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Comparison between active and passive
acquired immunity 4sLiall (45 e
Al g dulasy) duuisall

Active acquired Passive acquired
iImmunity iImmunity

Source self Non-self

Effectiveness high low

Methods From microbes or Pregnancy, breast
vaccine feeding

Improve after exposure  yes No

Time 6-14 days Immediatly
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The factors that affect the Immune system

> Geneticslall
> Age e

> Medicationi s2Y!
> Diseasesuxal V!
> Nutrition 4.zl

» Other factors



