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Introduction to the Immune System

Immunologyis the studyof the waysin which the body
defendgtself from infectiousagentsandotherforeign
substancesn its environment The immune system
protect us from pathogens It has the ablility to
discriminate (differentiate) betweenthe individuals
own cellsandharmfulinvadingorganisms

Immune systemhastwo lines of defense

a. Innate (non specific)immunity
b. Adaptive(specific)immunity




1.Innate immunity :
Characters
15tline of defense
Rapid defense
The same on rexposure to Ag
No memory cell
Recognize and react against microbes only

Block entry of microbes and eliminate succeeded
microbes which entered the host




Components

Barriers:

a. Physical barriers: protect againstinvasion of microbes
eqg epidermis & keratinocyte & epithelium of mucus
membraneé& cilia

Mechanical barrier : longitudinal flow of air and fluid & movementof
mucusby cilia

Chemical barriers:

-Skin: U B.defensin&
lysozyme& RNase& DNase

-RespTract: b defensin

-GIT: Udefensin& pepsin& lysozyme
-HCL of stomach Kkill ingestedmicrobes
-Tearsin eye lysozyme

d. Biological barriers: commensal microbes or flora inhibit
growth of pathogenicbacteria




2. Innate immune cells phagocytes (Macrophage &
neutrophil )& NK cells

3. Cytokines: TNF &IL 1& IL12& | F Nkochemokines

4. Complement Alternative pathway & lectin pathway

5. Other plasmaproteins (acute phaseresponse)

y Mannose Binding Lectin : participate in lectin
pathway of complement

y C Reactive Protein: coat microbes and help in
phagocytosis

NB: Recognition of microbesby the innate system the
receptors of Innate cells (pathogenrecognition
receptors) recognize structures called pathogen
associated molecular patterns (PAMPs) shared by
different microbes
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Innate immunity
{rapid response)
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Adaptive immunity :
Characters
2" line of defense
Delayed as response to infection

Specific for microbes & Antigen (can
differentiate Antigen)

Has memory cell which remember
microbes and give strong iImmune
response on rexposure



components(sequentialphases)
Ag recognitionby lymphocytethroughspecific receptorto
Ag
Activation of lymphocyteY proliferation Y differentiation
iInto memorycell & effectorcell

Elimination of microbes
Decline & Termination of iImmune response

Long lived memory cell

Cells of adaptive Immunity
B lymphocyte : produce antibodies that neutralize and
eliminate extracellular microbes and toxins(humoral
Immunity)
T lymphocyte: eradicate intracellular microbes (cell
mediatedimmunity
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Cells of The Immune System

Hematopoitic stem cell in the bone marrow give

T lymphocyte
B lymphocyte
NK cell

Leucocytes eutrophils & eosinophils & basophils &
mast cells &monocytes)

Erythrocyte
Platelets
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Cells of the Immune System
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Stemcells
Stemcellsareundifferentiatedunspecializedgellswhich possess
SelfFrenewall andcanbe maintainedn undifferentiatestate

Potency- the capacity to differentiate into specialized cell types e
muscle cell, a red blood cell, nerve cell or a brain cell.

Typesof mammaliamstemcells

Embryonic stem cells ( Isolated from the inner cell mass of
blastocysts

Adult stem cells (umbilical cord blood and bone marrow).

Medical importance:
Hasthe potentialto treatmentof humandiseases

Could be used in the generation of cells and tissues for
transplantation.

Bone marrow transplants that are used to treat leukemia.

Possible to be introduced into damaged tissue in order to treat a
disease or injury e.g. cancer, typabetes mellitus , cardiac
damage, Parkinson's disease, spinal cord injuries, and muscle
damage.
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Figure 4.2. Preliminary Evidence of Plasticity Among Nonhuman Adult Sterm Cells.




What is a stem cell?
replicate itself, or...

A single cell that can

differentiate into many
celltypes.  om,
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Lymphocytes

Lymphocytesare the only cells with specific receptorsfor antigens
andare

the key mediatorsof adaptivemmunity.
They can be distinguished by surface proteins identified by
monoclonal

antibodies.... the standardnomenclaturefot these proteinsis
t heoCD

(clusterof differentiation)anda number; for exampleCD1, CD2,
CD3,

e .etc
Lymphocytes include:
B lymphocytes: mediators glumoralimmunity

T lymphocytes: mediators of cetiediated immunity.
Natural Killer cells: cells of innate iImmunity




Bone marrow

Bone marrow Thymus
Bone marrow lymphocytes Thymus derived lymphocytes
107 15% Majority
cell Y |lymphoidStem cell Y |ymphoid progenitt
Y i mmature B cell Y marrow to thymus gland Y mat u
leave bone marrow to meet antigen in2fe  cells
lymphoid organs T helper (CB)
T cytotoxic (CD8)
Y leave thymus to meet antigen in @€ lymphoid organs
phenotypic markers 1. CD19&CD21 T Ch 3
2. Fcreceptor 2. CD4orCDS8
3. class Il MHC molecule 3. T cell receptor (TCR)
Function Antibody production (humoral immunity) Cell mediated immunity
Antigen'recognizet Protein , polysaccharide, lipid, nucleic acid Protein only
and small chemicals (free & soluble) - CD4cel | recognize Y peptide
- CD8c e | | recognize Y peptide
Antigenrecognition’ B cell receptor (BCR) membrane TCR:2typesU/ b &LRE_ TCR
receptor Immunoglobulin (Ig M & Ig D) U/ b T@montypef 2poly peptide chai
StimulationbyAd B cel | proliferati onrICRcomplex
memory cell & plasma cell which produce - Ag presented on MHC, bind w
antibodies to eliminate Ag JER
- CD3 & zeta protein(s i g n a l transduct i ¢
Sighaling'molecllés 2p ol ypepti de chains TCR& CD3 & zeta protein
signal i nside B cell

differentiation into plasma cell

Types 1. napve B cell

2. plasma cell
3.  memory cell

T helper (CD4) pfoduce cytokines which help other celty
Th1help B cell to produce antibodies

Th2 help macrophage to destroy ingested microbes

4. T cytotoxic (CD8)

Also calledcytolytic aslyse virus infected cell & kill tumor cells &
graft rejection

1. Trequlatory (Treq)

Suppress the immune response
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Are largelymphocytesvith numerouscytoplasmiogranules
NK cells comprise abouit0% of blood lymphocytes.

NK cells receptors :
Killer activationreceptordKARS) , initiate Killing of targetcells after
recognitionandbinding stresamoleculeson its surface
Killer inhibitory receptors (KIRs) , inhibit killing of target
cells after binding to MHC | molecules on its surface

Function of NK cells
Activatedby IL-12Y

Killing tumorcells
Killing virus-infectedcells

ProducelFNo whi ch acti vate macrtr

Antibody-dependent cellular cytotoxicity (ADCC






