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The Immune System

ÅInnate (or Natural) Immunity

ïAlways there, rapidly responds then resets

ïNo gains with time or exposure

ÅAdaptive Immunity

ïResponds when exposed

ïConstant improvement

ïInvests in the future; better the next time



Innate Immunity

ÅPhysical

ÅChemical

ÅCellular



Innate Immunity

ÅPhysical (First Line Defenses)

ïLymphatic System (drains and filters waste)

ïBiomechanical Actions

ïPhysical Barriers

ÅSkin

ÅMucosal Surfaces

Å



Innate Immunity

ÅPhysical (First Line Defenses)
ï Lymphatic System 

ï Biomechanical Actions

ï Physical Barriers

ÅSkin

ïDry

ïKeratinized outer layer

ïShed constantly

ïBreak = Infection



Innate Immunity

ÅPhysical (First Line Defenses)
ï Biomechanical Actions

ï Physical Barriers

ÅSkin

ÅMucosal Surfaces

ïWet and warm, but coated with thick mucous

ïPhysical and Chemical

ïCommensal or ñfriendlyò microbes

ïExamples: Mouth, Intestinal tract





Innate Immunity

ÅPhysical (First Line Defenses)

ÅChemical

ïBlood proteins/enzymes

ïSecretions on surfaces



Innate Immunity

ÅPhysical (First Line Defenses)

ÅChemical

ÅCellular (2nd Line Defenses)

ïPhagocytes (engulf microbes)

ïGranulocytes (release granules)

ÅIncluding sensitized mast cells during allergy

ïInflammation: coordinated local attack; 

sometimes more disseminated



Adaptive Immunity

ÅLymphocytes develop randomly with 

receptors for shapes before exposure

ÅReactions to self are suppressed (usually)

ÅExposure to microbes stimulates only 

lymphocytes with receptors that bind, 

other cells ignore (clonal selection)



Clonal Selection

Frequency Change

Reactive cells: 1 in 7 

(14%)

Reactive cells: 5 in 11 

(45%)



Adaptive Immunity Improves

With time, adaptive responses to a microbe:

ÅAlways returns to higher levels than before 

exposure

ÅBinding affinity increases due to 

competition among lymphocytes

ÅUsually diversify to use varied strategies to 

fight infection 



Primary vs. Secondary Adaptive Responses



Different Classes of Antibody

5 antibody classes have diverse functions:

ÅIgM (blood in large pentamers)

ÅIgG (many functions, most prevalent in 

blood and tissues)

ÅIgA (secreted in mucous as stable dimer)

ÅIgE (sensitizes mast cells for parasites)

ÅIgD (???)



Antibodies Neutralize 



Antibodies Opsonize Microbes



T cells Have Other Functions

ÅCD4-bearing T-helper cells play a central 

role and regulate all adaptive responses

ïAIDS patients lack these cells, fail to mount 

new adaptive responses and die of 

opportunistic infections

ÅCD8-bearing cytotoxic T cells kill infected 

or pre-cancerous cells 



Summary

ÅImmunity is essential to survival and good 

health

ÅInnate immunity includes physical barriers, 

chemical defenses and cells that 

constantly fight infections

ÅAdaptive immunity depends on exposure, 

but allows for a rapid, effective response if 

re-exposed to the infection



Questions on Immunology 101


