The Immune System

 The iImmune system is comprised of two systems
working together where anything determined to be
foreign is deemed harmful - both can work either
Independently or in concert with one another

— Innate (nonspecific system)
« Always on guard, responds within minutes

* Two “branches” to this system

— First Line of Defense — external barriers to invaders:; skin and mucosal
membranes

— Second Line of Defense — if barrier is broken cells and chemicals are
called in to “attack” invaders — key aspect to this line of defense is the
inflammatory response
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— Adaptive (specific) defense system

* More like elite fighting core; highly specialized with special
“weapons” specific to the invader

« Makes up the body’s third line of defense

— Takes considerably longer to respond

— Works in conjunction with the innate response
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* Innate (Non-specific) Immunity
— First Line of Defense — Skin and Mucous Membranes

* Intact epidermis of the skin and mucous membranes - Skin produces sebum
(low pH), lactic acid

» Lacrimal apparatus, tears mechanically flush the area and contain lyzozyme
« Saliva mechanical flushing also contains lysozyme

» Sticky mucous

» Cilia

* Flow of urine

» Defecation and vomiting

» Gastric juice

» Vaginal secretions — slightly acidic
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— Second Line of Defense — Internal Defenses — internal
antimicrobial proteins, phagocytes, natural killer cells,
Inflammation, and fever

* Phagocytes — two major types neutrophils and macrophages

— Five (5) phases of phagocytosis
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— Natural Killer (NK) Cells and Phagocytosis— have the ability to kill
a wide variety of infectious microbes plus certain spontaneous
arising tumor cells

e Natural Killer Cells

— 5-10% all lymphocytes in blood (also in spleen, lymph nodes, and red
bone marrow

— Kill cells in two ways

» Perforins — cause cytolysis

» Virus infected or tumor cells, kill by releasing chemicals that cause apoptosis,
and phagocytosis of particles
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— Inflammation — occurs when cells are damaged in any way

» Typically characterized by four (4) cardinal signs:

Redness
Pain
Heat
Swelling

Sometimes loss of function depending upon the site and extent of injury

» Serves as a protective and defensive mechamism

Eliminates microbes, toxins or foreign material from the site
Prevents their spread to other organs

Prepares the site for tissue repair
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» Stages of the Inflammatory Response

— Vasodilation and increased premeability of
blood vessels

— Phagocytic migration

— Reprair
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— Mediators of Inflammation

»

»

»

»

»

Histamine — vasodilation and increased permeability

Kinins — polypeptides - produced from kininogens — vasodilation, increased
permeability, and chemotaxis

Prostaglandins — lipids — released by damaged cells — enhance histamine
and kinins, also aid in emigration

Leukotriens — from basophils and mast cells — increase permeability, aid
adherence of phagocytes and pathogens, and chemotaxis

Complement — enhance histamine, neutrophilic chemotaxis, promote
phagocytosis, and in some cases can kill bacteria directly

— After phagocytosis the phagocytes die and along with damaged tissue
and fluid form pus — if the pus accumulates and abcess forms
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* Antimicrobial Proteins

— Interferons

» produced by virus infected cells,
diffuse to uninfected
neighboring cells prevents viral
replication in those cells by
blocking protein synthesis

» Enhance the activity of
phagocytes and natural killer
(NK) cells

» Inhibit cell growth

» Suppress tumor formation
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— Complement System — a group of
blood proteins that when activated
enhance certain immune, allergic
and inflammatory reactions
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» Classical Pathway — requires an antibody and antigen to form a complex to
Initiate the path

» Alternate Pathway — requires certain polysacharrides on the surface of some
microbes to initiate the path

» Both pathways lead to the formation of membrane attack complex (MAC) that
opens a channel in the microbe and Kkills it

— Transferrins — proteins that bind with iron, inhibiting the amount of iron
needed by some bacteria
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» Fever — usually caused by an infection from bacteria and their toxins or
viruses

— Inhibits microbial growth by sequestering iron, and zinc needed by bacteria
— Speeds up metabolism for repair

Adaptive Defenses (Specific Resistance : Immunity) — involves the
production of specific lymphocytes or antibodies against a specific
antigen

— Three important aspects
» Specificity
o Systemic

 Possesses memory
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— Types of Immune Responses

» Cell-Mediated Immunity (CMI) — the destruction of antigens by T cells,
always involves cells attacking cells — particularly effective against:

— Fungi

— Parasites

— Viruses

— Some cancer cells

— Foreign tissue transplants

* Antibody-Mediated (Humoral) Immunity (AMI) — refers to the destruction of
antigens by antibodies - works against:

— Antigens dissolved in body fluids
— Extracellular pathogens

* Often a pathogen can provoke both types of immune response
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— Antigens — chemical substances that are recognized as foreign (nonself) by
antigen receptors when introduced into the body

* Made up of large, complex molecules
— Most often proteins
— Nucleoproteins
— Lipoproteins
— Glycoproteins
— Certain large polysaccharides

— Partial antigens (haptens) are only reactive if attached to larger molecules
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« Complete Antigens and Haptens
— Complete antigens possess two important properties
» Immunogenicity

» Reactivity
— Hapten (Incomplete Antigen)
» Not immunogenic by themselves

» Bind with larger molecules and can become immunogenic

» Posses the property of reactivity but lack immunogenicity
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— Antigenic Determinants
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— Self-Antigens: MHC Proteins
» Major Histocompatability Complex (MHC) Antigens — are unique to
each persons cells

— Are associated with self-antigens, aid in the detection of foreign
invaders

— All cells except RBC'’s display MHC class | antigens

— Some cells also display MHC class Il antigens

More Iin a bit
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e Cells of the Adaptive Immune System

— Lymphocytes — T and B Cells

Both are derived from the bone marrow

T cells complete their maturation in the thymus gland, where they
become immunocompetent

B cell gain the immunocompetence in the red bone marrow

Before leaving either the bone marrow or thymus gland Band T
cells acquire distinctive surface antigen receptors
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— Antigen-Presenting Cells (APCS)

* Present exogenous antigens together with MHC |l moleculesto T
cells; antigen presenting cells include:

— Dendritic Cells — connective tissues
— Langerhan’s Cells - skin
— Macrophages

— B cells
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* Antibody-Mediated (Humoral) Immunity (AMI) — involves
B cells and the production of antibodies
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— Immunological Memory
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— Active and Passive Immunity
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— Antibodies

* Proteins that can combine specifically with antigenic determinants
on the antigen that caused their production

« Are composed of heavy (H) and light (L) chains, each of which has
a variable and constant portion

26



— Antibody Classes
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Cell-Mediated Immunity — involves T cells, which can be of varying
types:
— Helper T (T4) cells
» Display CD4 protein
* Recognize foreign fragments associated with MHC |l molecules

» Secrete several cytokines, especially interleukin-2 that is a costimulator of
helper T cells, cytotoxic T cells and B Cells

— Cytotoxic T ([Killer], [Tc], [T8]) cells

» Display CD8 protein

« Recognize antigen fragments associated with MHC | molecules
— Suppressor T cells (Ty)

— Gamma delta T cells (T,4) — bind with MHC | type antigens found
typically on tumor cells
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* Elimination of Invaders — two methods

— Production of perforin, results in destruction of cell via cytolysis

— Production of lymphotoxin — cell's DNA is disrupted resulting in cell’'s
death
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« Organ Transplants and Prevention of Rejection
— Autographs
— Isographs
— Allographs
— Xenographs
— Immunosuppressive Therapy

» Corticosteroids
» Antiproliferative Drugs

« Immunosuppressant drugs
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Be sure to look over Homeostatic Imbalances of
Immunity pages 818 — 822 and A Closer Look pages
822 - 823

There will not be many questions on the exam

If you understand the material presented in chapter
21 you should be able to understand the
explanations of these disorders

| suggest that you review them on your own and if
you have any questions be sure to ask me to help
explain the conditions presented

39



