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Contents
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T-cell – B-cell interaction
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Introduction
 • Definition – Immunity is resistance to disease specifically infectious disease
 • Types of immunity – Innate, Adaptive• Cells involved – Lymphocytes , APCs ,Effector
 Cells.
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Development, Maturation And Selection of T - L
 • During embryonic development , Stem cells of immune system present in – yolk sac, fetal liver, bone marrow
 • Leave primary immune tissues to secondary lymphoid tissues
 • Outer portion of Cortex of the thymus has epithelial cells and numerous proliferating
 T Cells
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Contd…….
 • Stem cells of the T-L line develop in the BM and migrate via blood stream to thymus
 • T cells undergo repeated cell division and rearrangement of genes that code the TCR Ag recognition site .
 • T cells express a variety of cell surface glycoproteins during maturation.
 • 2 cell surface proteins – CD 4 and CD 8• T cells expressing CD 4 become helper T cells
 involved in immune regulation .
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Contd…..
 • T cells expressing CD8 become cytolytic T cells involved in destruction of variety of cells .
 • During proliferation and differentiation , many T cells express TCRs.
 • T cell progenitors migrate from BM to thymus ( where maturation occurs)
 • Pro T cells or double negative T cells
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Contd….
 • Surviving cells are double positive• If a Tcell recognizes Cl II MHC, that cell
 maintains expression of CD4.• Immature , double positive Tcells whose R
 strongly recognize MHC in the thymus undergo apoptosis
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Types of T cells and their functions
 • Helper• Cytolytic • Suppressor• Memory Helper T cell- • Major function is to produce cytokines that
 stimulate plasma cell development, activate inflammatory cells
 • New TH cells produce I L-2(sustains the survival of T- cells )
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Contd….
 • Th 1 predominance – CD8+cells and Macrophages• Th2 predominance – CD4+cells,Mast cells,plasma
 cells,basophils and eosinophils• Initial dendritic cell interaction with Ag appears to
 regulate Th cell polarization through expression of specific I L
 • IL-12and IL- 4stimulate development of Th1and Th2
 • INF-gamma-induce Th1polarization
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Contd….
 • IL-12-promotes Th1survival• IL-4- promotes Th2 type
 Cytolytic T-L• Engage and destroy tumor cells and cells infected
 by IC pathogens• CD8+L recognized as a major source of
 Chemokines
 • Target cell killing is Ag- specific
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Contd…
 2 mechanisms of cytotoxicity in effecting the death of the target cell
 1.Granular- perforin pathway
 2. Fas Fas ligand pathway.
 Suppressor T cell-• Block the activation and functions of other T-L
 • Few of them may function by producing cytokines that inhibit immune responses
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Contd….
 Memory T cell • Mediate rapid and enhanced responses to second
 and subsequent exposures to Ag• Produced by Ag stimulating naïve lymphocytes• Successive in a functionally quiescent state for
 many years after the Ag is eliminated
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Subsets of T-L
 T-cells mature to Th1,Th2 or Th3 phenotypes.
 1. Th1- controlling altered cells and IC molecules.
 2. Th2- Important in proinflammatory responses against EC Ag
 3. Th3-Anti inflammatory responses against EC Ag
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TCR
 • T cell recognizes an antigenic peptide by binding it to TCR
 • TCR has 2 transmembrane polypeptides• Each polypeptide has a constant and variable
 region • 85% 0f lymphocytes have type2 R(TCR2)• 15% have gamma and delta chains• Gamma delta T cells act as sentinels to signal
 immune system of the presence of live micro organisms
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About the MHC molecule
 • ,Membrane Protein encoded in the MHC locus that serves as peptide display molecule for recognition by T-L- Encoded by a region of chromosome 6 having 200genes
 • MHC-I and MHC II involved in Ag presentation• MHC-I a encoded by HLA genes MHC-I b –
 presentation of lipid Ag• Class II MHC are expressed in APCs, thymic
 epithelial cells,fibroblasts,B-L.• Type II MHC molecules bind antigenic peptides
 and present to CD4+helper T cells
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Mechanism of Ag recognition by T-Cells
 Ag recognition• First step in clonal expansion and activation of
 Ag-specific T-cells • T cells recognize Ag via TCR.• CD4 and CD 8 molecules act as co receptors with
 TCR• TCR expressed as a complex with CD3 molecule• Only Ag signal leads to T-cell anergy ;with a
 stimulating molecule (CD28,CD40) leading to T cell activation
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Contd……
 TCR• Has alpha and beta or gamma and delta chains • 95% of T-L have alpha, beta• 1-5% - gamma ,delta Factors that affect T cell Ag recognition1.TCR diversity 2.MHC polymorphism3.Antigenic peptide sequence4.Dose of Ag
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Costimulation
 • Second signal• Reaffirms to the T-cell that an undesirable Ag has
 been recognized• In the absence of costimulation ,T-cells become
 unresponsive or apoptotic and die• Mediated by molecules of TNF family
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Does 3 things:
 a) Makes T-cell resistant to apoptosis
 b) Upregulates GFR on T-C
 c) Decreases amount of time needed to trigger T-cell
 • B7,ICAM,LFA-3,CD40 are costimulation molecules
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• The human TLRs are stimulated by highly conserved bacterial components such as LPS (Neill and Greene- 1998)
 • The IL-1 R is also a TLR • They cause APCs to upregulate the costimulatory
 B7 molecules• Costimulation enables this interaction to progress
 to T-cell proliferation
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Activation of T-cells
 • Multi step process• Activation of Naive T cells during interaction with
 APCs• T cells bind to APC , recognize Ag presented by
 APC• Naïve T cells require approximately 20hrs of
 MHCAg-TCR contact with APCs.• Freely activate TH cells -may be TH1 or TH2• Primed cells proliferate and move to normal and
 inflamed Tissues
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• Ag specific B cells act as APCs in presenting Ag to CD4+TH2 cells
 • Mutual activation of B cells and T cells• Cell surface R ligand interactions trigger the
 cytoplasmic signalling pathways –T cell activation• Role of integrin molecules in adhesion of T cells
 toAPCs• Additional R ligand interaction between T-cell &
 APC are required for full activation
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General Properties of cytokines
 1.Produced transiently in response to Ag
 2.Acts via autocrine or paracrine
 3.Pleiotropism-each cytokine has multiple biologic actions
 4.Redundancy-Multiple cytokines may share the same or similar biologic activities
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Biologic actions of selected T-cell cytokines
 Cytokine Principal action Cellular source
 1.I L-2 T cell growth stimulation CD4+CD8Tcells
 2.I L-4 B-cell switching to IgE CD4+Tcells-most
 3.IL-5 Activation of Eosinophils CD4+Tcells-most
 4.IFN-G Activation of Macrophages CD4+CD8+NK
 5.TGF-beta Inhibition of Tcell CD4+other cell
 activation types
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• IL-1 beta, TNF- alpha- Initiation, regulation and perpetuation of innate responses
 • IL-1 beta –potent stimulator of CT destruction ; induces fibroblasts and neutrophils to secrete MMP and PG
 • IL-8 -Chemoattractant cytokine• IL-6 –Regulator of B-cell responses
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• Th1 Cytokines (IL-2,IL-15,IFN-gamma)- Mediate Th1 responses
 • Th2 Cykotines (IL-3,IL-4,IL-10,IL-13) – Mediate Th2 responses (involved in humoral immunity)
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T-Cell responses in PD
 • Infection –naive T cells activated –migration to infected tissues –Focus immune cells to site of Ag challenge
 • Cells may enter periodontal tissues at random, specifically or both specifically and randomly
 • Recent reports have indicated that Th1 and Th2 cells respond differently to different chemokines and express different chemokine receptors
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• Stimulation of endothelial cells cells with IFN-gamma selectively enhanced transmigration of Th1 but not Th2 cells
 • The different functional T-cell subset can be differentially regulated to transmigrate endothelial cells by various chemokines and their counter reactors even though they have the same antigen specificity
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• I L-1,TNF-alpha and IL-6 known to be elevated in periodontitis tissues .Recently ,it has been demonstrated that a cell surface member of the TNF superfamily known as osteoclast differentiation factor ,osteoprotegerin ligand
 • RANKL, stimulates osteoclast activity directly through interaction with an osteoclast cell surface
 • Oda et al examined whether RANKL expression was different between periodontitis and gingivitis lesions and whether gingivitis outer membrane protein could stimulate the expression of RANKL on T-cells
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• IL-17,another proinflammatory cytokine involved in the bone destruction and produced exclusively by activated T-cells , was assumed to play an important role in the disease.
 • The importance of destruction of CD4+ T cells in alveolar bone has been demonstrated by Baker et al.
 • IFN-gamma a Th1 cytokine and some investigators have proposed that CD4+ T cells are involved in periodontal tissue destruction.
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T-Cell , B-cell interaction
 • For a protein Ag to stimulate an Ab response,B-L & helper T-L specific for that Ag must come together in lymphoid organs & interact in a way that stimulates B cell proliferation & differentiation.
 Mechanism of Helper T cell –mediated activation of B –L:
 1.They recognise the Ag presented by B cells activate B cells by expressing CD40L & secreting cytokines.
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2.Analogous to cell mediated immunity.3.CD40L on activated on T cells binds to CD40 on B
 –L4.Engagement of CD40 delivers signals to the B
 cells that stimulate proliferation& synthesis of Ab.5.Cytokines bind to R on B-L & stimulate more B
 cell proliferation & Ig production.6.Helper T cells signals stimulate heavy class
 switching & affinity maturation.
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Ab responses to T-independent Ag
 • Polysaccharide,lipids,elicit Ab responses without participation of helper Tcells.
 • Ag are able to cross-link many Ag R on a specific B cell.This cross linking may activate the B cells strongly enough to stimulate their proliferation & differentiation without requirement for T cell help.
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Studies on T-cells
 Mogi, otogoto, ota, Togari –2004
 Concentration of RANKL+OPG in GCF was higher for PD individuals (which contribute to osteoclastic bone destruction)
 Brunetti, Colucci, Pignataeo –in 2005
 T-Cells support spontaneous osteoclastogenesis in pp via RANKL and TNF- alpha over expression
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Rolando, Nicolas, Maecela
 Gingival CD4+ T-cells are the cells responsible for higher levels of RANKL observed in CP pts.
 Martin A.Taubman, Paloma, Han, Kawai- a biofilm interface initiates immune cell infiltration, stimulating osteoclastogenesis/ bone resorption in PD
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Kawai, Matsuyama, Hosokawa-2006 Activated T cells and B-cells in a cellular source of
 RANKL for bone resorption in periodontal diseased gingival tissue
 Taubman, Martin, Kawai-2007 Host response to bacteria involves activation of T
 and B cells in the inflammatory infiltrates which have abundant RANKL that promotes Osteoclastic bone resorption
 Gemmere, Yamajaki, Seymoue- 2007 T-cells play a role in homeostasis and
 autoimmunity
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