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IMMUNOLOGY
 BASIC IMMUNOLOGY
 IMMUNE PATHOLOGY
 Éva Rajnavölgyi Attila Bácsi Árpád Lányi
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IMMUNOLOGY COURSE
 BASIC
 26 lectures BASIC IMMUNOLOGY 4 lectures/weekWeeks 1 – 7
 COMPLEX PATHOLOGY
 14 lectures IMMUNE PATHOLOGY4 lectures/weekWeeks 7 – 10
 SEMINARS
 10 Seminars2 classes/weekWeeks 1 – 10
 DENTISTS4 Seminars2 classes/weekWeeks 1 – 4
 www.immunology.unideb.hu Username: student
 PASSWORD: download
 http://www.immunology.unideb.hu/
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BOOKS
 Peter Parham: The immune system (Garland Science)
 3rd Edition 2009
 Abul K Abbas, Andrew H. Lichtman and Shiv. Pillai: Basic Immunology Fouth Ed. 2014 Elsevier, Sanders
 Janeway C.A. Jr., Travers P., Walport M., Shlomchik M.: Immunbiology (Garland Publishing) 5th Edition 2001
 Rosen F., Geha R.: Case Studies in Immunology
 (Garland Publishing)
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What is the subject of Immunology?
 • Immunology– Study of the components and function of the immune
 system
 • Immune System – Molecules, cells, tissues and organs which provide
 non-specific and specific protection against• Microorganisms• Microbial toxins• Tumor cells
 – „Diffuse” no single organ present everywhere
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Normal functions
 • Defense against infections
 • Defense against some tumors
 • Tolerance against self tissue, food
 Disease and therapeutic implications
 • Cause of disease (autoimmunity, allergy, tumors)
 • Barrier to transplantation, gene therapy
 What is the function of the Immune system?
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What characteristics of the IS ensure proper function?
 • Specificity? • differentiate between harmful and harmless?• differentiate between self and non-self?
 • What about flexibility? • Immense variability of pathogens (Influenza)
 • Speed? • Room for failure? • (Immunodeficiency)
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We live in a potentially hostile world filled with infectious agents of diverse size, shape, and composition which would very happily use us as „petri
 dishes”…
 Is our immune system essential?HIV Flu S. aureus
 Streptococus. Salmonella Mycobacterium tuberculosis
 Lysteria Pneumocystis carnii
 Andida albicans Trypanosoma brucei
 Schistosoma mansoni

Page 8
                        

Yes, SCID develops in the absence of T cell function!!!
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Candida albicans infection in children with SCID
 The Hart shadow is clearly visibleIn the absence of the thymus
 Normal SCID
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• Emerging diseases are still a threat
 • Basic science: understanding a complex
 biological system
 • Clinical medicine: cause of many diseases,
 impact on many more diseases
 • New therapies based on biology
 • Potential for major role in emerging
 therapies (gene therapy, stem cell
 therapy)
 Why is immunology important? Why is it studied by many….
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Innate immunity: always present (ready to attack); many pathogenicmicrobes have evolved to resist innate immunityAdaptive immunity: stimulated by exposure to microbe; more potent !
 The two „arms” of the immune system
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Both the innate and adaptive arms of immunity are required for elimination of pathogens
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Macrophages use pathogen-specific receptors (PRR) to engulf and destroy pathogens and induce inflammation
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Innate immune mechanisms establish a state of inflammation at sites of
 infection.
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Initiation of the adaptive response occurs in the secondary Lymphoid organs
 Primary (generative) and secondary lymphoid organs
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Circulating lymphocytes meet pathogens in draining lymph nodes
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Activation of adaptive immunity in the draining lymph node.
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Types of adaptive immunity.
 Active ImmunityInduced by infection
 PassiveNaive individual gets Antibodies or cells from someone already immune to the pathogen
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Clonal selection
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Adaptive immunity unlike native responses improves on second exposure to the same antigen
 (Primary and secondary responses)
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Vaccination is a powerful, affordable approach to induce protective immunity in immunocompetent
 individuals
 Successful vaccination campaigns.
 http://www.garlandscience.com/garlandscience_resources/resource_detail.jsf?landing=instructor&resource_id=9780815341468_CH01_F0027
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Major classes of lymphocytes
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Stages of lymphocyte differentiation
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Phases of adaptive immune response
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• The innate immune response causes inflammation at sites of infection
 • The adaptive immune response adds to an ongoing innate immune response
 • Potent immune responses require the collaboration of innate and adaptive immune responses
 © Garland Science 2009
 Some conclusions
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Characteristics of adaptive and innate Immunity
 Adaptive Innate
 Specificity
 Diversity
 Memory
 Specialization
 Improves during response
 Contraction/Homeostasis
 Self tolerance
 Specificity (in a different way)
 Diversity LOW and Fixed
 NO memory
 Specialization
 Constant during response
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CELLS & MECHANISMS OF INNATE IMMUNITYCELLS & MECHANISMS OF INNATE IMMUNITY
 Soluble proteins – Defensins
 Enzymes - Complement system - Chemotaxis
 Recognition by Pattern Recognition Receptors (PRR)
 Macrophage & dendritic cell subsets
 Neutrophils
 Pro-inflammatory and inflammatory cytokine secretion
 Local effects
 Systemic effects
 Chemokine receptors & ligands – cell recruitment, other functions
 Cytotoxicity – NK cells
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Soluble components of innate immunityα2 macroglobulin is an inhibitor of potentially
 damaging proteasesA molecular mousetrap
 About 10% of serum proteins are protease inhibitors
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Anti-microbial peptides- DEFENSINS
 a. 30-40 aa amphipathic peptidesb. Disrupt structure of microbial membranesc. High variability within the human and show rapid evolutiond. Ongoing race between pathogens and the immune system of the host
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CELLS
 HUMORAL
 FACTORS
 Phagocytes Neutrophil, monocyte/macrophage, monocyte/macrophage, dendritic celldendritic cellKiller cells (NK cell, δ T cell)B1 lymphocytes (CD5+)
 Enzymes (lysozyme,transferrin, lactoferrin, spermin, trypsin)
 Antibacterial peptides
 Complement system
 Cytokines, chemokines
 TWO LINES OF IMMUNE DEFENSE
 INNATE/NATURAL IMMUNITY B1 cells:Fast response within 48 hrsT cell independentSurface IgMLong life spanPeritoneal cavity
 γδ T-cells:skin, gutslimited diversityBinds pathogen derived organic phosphatesexpress NKG2D
 NKT-cells:fast responselipid antigensprompt cytokine release
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ACQUIRED/ADAPTIVE IMMUNITY
 CELLS
 HUMORAL
 FACTORS
 Phagocytes Neutrophil, monocyte/macrophage, monocyte/macrophage, dendritic celldendritic cellKiller cells (NK cell, δ T cell)B1 lymphocytes (CD5+)
 Enzymes (lysozyme,transferrin, lactoferrin, spermin, trypsin)
 Antibacterial peptides
 Complement system
 Cytokines, chemokines
 INNATE/NATURAL IMMUNITY
 TWO TYPES IMMUNE RESPONSES
 B-lymphocytes (B2)T-lymphocytes helper T-cells cytotoxic T-cells regulatory T-cells
 Antibodies
 MUTUAL COLLABORATIONMUTUAL COLLABORATION
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