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IMMUNE SYSTEM
 CHAPTER 21Joe Pistack MS/ED
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IMMUMITY Immunology-study of the immune
 system.
 Immunity-defense system.
 Functions of immune system: Protect the body from pathogens. Protect the body from foreign agents.
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IMMUNITY Nonspecific immunity-protects the body
 against different types of foreign agents.
 Body does not need to recognize the specific foreign agent.
 Nonspecific immunity is divided into lines of defense.
 Nonspecific immunity works against all foreign agents.
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FIRST LINE OF DEFENSE Includes: Mechanical barriers Chemical barriers Certain reflexes
 Mechanical barriers-intact skin and mucous membrane. Pathogens cannot cross these structures to enter the body.
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FIRST LINE OF DEFENSE Chemical barriers-secretions of the skin
 and mucous membranes.
 Wash away microorganisms.
 Ex. Acid in digestive system secreted by the cells of the stomach kills microorganisms that get swallowed.
 Tears secrete lysozyme which discourages the growth of pathogens.
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SECOND LINE OF DEFENSE Includes: Phagocytosis Inflammation Fever Protective proteins Natural killer cells
 Phagocytosis-wbc’s ingest and destroy pathogens and other foreign substances.
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NONSPECIFIC IMMUNITY
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SECOND LINE OF DEFENSE Macrophages-”big eaters”. Group of phagocytic cells. Deposit themselves in various organs,
 become fixed and are nonmotile. Divide and produce new macrophages. Kupffer cells in the liver-fix to the walls
 of capillaries called sinusoids. As blood flows
 through the sinusoids, pathogens and other foreign substances are removed.
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SECOND LINE OF DEFENSE Inflammation-responses the body makes
 when confronted by an irritant. Common irritants:
 Pathogens Friction Excessive heat or cold Radiation Injuries chemicals
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SECOND LINE OF DEFENSE Infection-if an irritation is caused by a
 pathogen, the inflammation is called an infection.
 Inflammation signs:
 Redness Heat Swelling Pain
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SECOND LINE OF DEFENSE Causes of inflammation: Injured tissues and cells release histamine. Injured tissues dilate. Dilated blood vessels bring more blood to
 the area. Increased blood flow causes redness and
 heat. Histamine causes the blood vessel walls to
 leak fluid and dissolved substances into tissue spaces, causes welling.
 Fluid and irritating chemicals accumulating at the injured site stimulate pain receptors.
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SECOND LINE OF DEFENSE As phagocytosis do their job, many are
 killed in the process.
 In severe infection, the area becomes filled with dead leukocytes, pathogens, injured cells, and tissue fluid.
 Thick, yellow, accumulation of dead material is called pus.
 Presence of pus indicates that the phagocytes are doing their job.
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SECOND LINE OF DEFENSE Fever-pyrexia
 Abnormal elevation of temperature.
 Phagocytes perform their duty, release fever-producing pyrogens.
 Pyrogen stimulates the hypothalamus to reset the body’s temperature, producing fever.
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SECOND LINE OF DEFENSE Ways elevation of body temperature is
 beneficial:
 Fever stimulates phagocytosis and decreases the ability of certain pathogens to multiply.
 Hypothalamus resets the body temperature, person shivers in attempt to generate heat.
 Heat is conserved as the blood vessels of the skin constrict.
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FEVER Person exhibits chills, cold and clammy
 while temperature is rising.
 The elevated temperature hovers while the pathogen is active.
 When the infection is contained and secretion of pyrogens diminishes the hypothalamus resets itself back to normal.
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FEVER Heat-losing mechanisms are activated
 and the blood vessels of the skin dilate, heat is lost and the person sweats.
 Reduction of fever prolongs infection. Very high fever can cause irreversible
 brain damage. Seizures due to elevated body temp. are
 called febrile seizures.

Page 17
                        

PROTECTIVE PROTEINS Two groups: Act nonspecifically to protect the body. Inteferons –group of protective proteins
 secreted by cells infected by a virus.
 Diffuse to the surrounding cells where they prevent viral replication.
 Activate natural killer cells and macrophages, thereby boosting the immune system.
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COMPLEMENT PROTEINS Circulate in the blood in inactive form.
 When activated against bacterium they swarm over it.
 The complement attaches to the bacterium’s outer membrane and punches holes in it.
 The holes allow fluid and electrolytes to flow into the bacterium, causing it to burst and die. This enhances phagocytosis and inflammatory response.
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NATURAL KILLER CELLS Special type of lymphocyte that acts
 nonspecifically to kill a variety of cells.
 Effective against microbes and certain cancer cells.
 Cooperate with specific defense mechanisms to mount the most effective defense possible.
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SPECIFIC IMMUNITYTHIRD LINE OF DEFENSE
 Homes in on a foreign substance and provides protection against one specific substance but no others.
 Protect against a specific pathogen.
 Two cells that play key roles in specific immunity are lymphocytes and T-cells.
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ANTIGENS Antigen-substance that stimulates the
 formation of antibodies.
 Found on the surface of many substances such as pathogens, red blood cells, pollens, foods, toxins, and cancer cells.
 Antigenic substances are attacked by lymphocytes.
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SPECIFIC IMMUNITY Immunotolerance-recognition of self.(Your body percieves your own cells and
 secretions as nonantigenetic and other cells as antigentic).
 Antigentic cells are eleminated.
 Autoimmune diseases- person’s immune system fails to identify self and mounts an immne attack against its own cells.
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SPECIFIC IMMUNITY Lymphocytes- T lymphocytes (T-cells) B lymphocytes (B-cells)
 Both come from stem cells in the bone marrow.
 During fetal development, stem cells in the bone marrow produce lymphocytes.
 Blood carries lymphocytes throughout the body.
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T-CELLS AND B-CELLS Half of the lymphocytes travel to the
 thymus gland where they mature and differentiate.
 These cells are transformed and become T cells (thymus-derived lymphocytes)
 Blood carries T cells away from the thymus gland to various lymphoid tissue, they circulate in the blood making up 70% to 80%
 of the bloods lymphocytes.
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B CELLS B cells differentiate in the fetal liver and
 bone marrow.
 B cells make up 20% to 30% of circulating lymphocytes.
 B cells and T cells attack antigens in different ways.
 T cells attack antigens directly through cell to cell contact.
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B CELLS B cells interact with the antigen
 indirectly through the secretion of antibodies.
 The antibodies secreted by B cells are proteins called immunoglobulins.
 Immunoglobulins are found primarily in the plasma in the gamma globulin part of plasma proteins.
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ANTIBODIES Antibodies destroy antigens.
 Antigen-antibody reaction-when antibodies react with antigens directly .
 This causes the components to clump together or agglutinate.
 Agglutination makes it easier for the phagocytic cells to destroy the antigen.
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IMMUNITY The initial response to antigen is called
 a primary response.
 This is a slow development and low plasma level of antibodies.
 When the immune system is challenged for a second time it is called the secondary response. The immune system responds quickly and produces a large number of antibodies.
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IMMUNITY Immunity- you won’t get the disease a
 second time. Ex. Measles, if you had them in childhood
 you will not get them later in life if you are exposed to them.
 Memory cells will activate the antibodies and prevent you from becoming ill.
 Antibody titer-level of antibodies in your blood.
 Ex. If you had measles, your antibody titer will be higher than the titer of someone who has not had measles.
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ACQUIRED IMMUNITY Acquired immunity Received during a person’s lifetime Comes naturally or artificially
 Acquired two ways: (1) by getting the disease (2)receiving antibodies from your
 mother
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ACQUIRED IMMUNITY Active immunity: Naturally acquired through disease. Generally long-lasting.
 Passive Immunity: Receive antibodies from your mother. Some antibodies crossed the placenta
 from your mother into you as a fetus. Gift from your mother. Can be transferred through breast milk. Short-lived.
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ARTIFICIAL IMMUNITY Artificial immunity can be acquired in
 two ways: (1) vaccine (2) injection of immune globulin
 Vaccine-antigen-bearing substance, such as a pathogen, injected into a person in an attempt to stimulate antibody production.
 Weakened (attenuated)virus-cannot cause the disease, acts as an antigen to stimulate the immune system to produce antibodies.
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ARTIFICIAL IMMUNITY Vaccination or immunization-the use of
 dead or attenuated pathogen to stimulate antibody production.
 Vaccine can also be made from toxins secreted by the pathogen.
 Toxin is altered to reduce it’s harmfulness, stimulates the production of antobodies and causes immunity.
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ARTIFICIAL IMMUNITY Purpose of vaccination-provide initial
 exposure and stimulate the formation of memory cells.(primary response)
 Purpose of booster shots-stimulate a secondary response by administering another dose of the vaccine.
 Vaccines have almost eradicated certain diseases, ex. DPT-diptheria, pertusis, tetanus,MMR, measles, mumps, rubeola.
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IMMUNITY Immune globulin: Differs from a vaccine. Obtained from a donor (human or
 animal). Contains antibodies (immune globulins). The preformed antibodies are taken
 from the donor in response to a specific antigen and injected into a recipient, thereby conveying passive immunity.
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IMMUNITY Purpose of immune globulins: Try to provide immediate protection if
 you are exposed to a disease. No lasting immunity. Ex. Hepatitis A & B,rabies, tetanus.
 Antitoxins-contain antibodies that neutralize the toxins secreted by the pathogens but have no effect on the pathogens themselves.
 Ex. Botulism, tetanus antitoxin.
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IMMUNITY Antivenoms-contain antibodies that
 combat the effects of venom of snakes.
 Autoimmune disease or allergies-something in the body’s immune system doesn’t work and it causes the body to attack itself.
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ALLERGIC REACTIONS Allergic reactions-the immune system
 forms antibodies to substances not usually recognized as foreign.
 Two types of allergic reactions: (1)delayed-reaction allergy (2)immediate-reaction allergy
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ALLERGIC REACTIONS Delayed-reaction allergy: Usually takes about 48 hours to occur. Onset is delayed. Can occur in anyone. Usually the result of repeated exposure of
 the skin to chemicals such as household detergents.
 Repeated chemical exposure to the chemical activates the T cells.
 T cell activity causes skin eruptions and other signs of inflammation.
 Skin response is called contact dermatitis.
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ALLERGIC REACTIONS Immediate reaction allergy: Occurs rapidly in response to it’s
 stimulus. Commonly called immediate
 hypersensitivity reaction. Allergens (antigens)-substances capable
 of inducing allergy. Allergens usually involved are pollen,
 ragweed, insect venom, peanuts, penicillin.
 Systemic effects can be severe, they may include: massive vasodilation which causes a sharp drop in blood pressure.
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ALLERGIC REACTIONS Severe constriction of the respiratory
 passages, (bronchoconstriction, making breathing extremely difficcult and in some cases impossible.
 This form of immediate hypersensitivity reaction is called anaphylaxis or anaphylactic shock.
 Ex. Penicillin allergy
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AUTOIMMUNE DISEASE
 Autoimmunity-T cells attack their own body, causing extensive tissue damage and organ dysfunction.
 Diseases that develop in response to self attack are called autoimmune diseases.
 Ex. of autoimmune disease: thyroiditis, myasthenia gravis, systemic lupis erythematosis, rheumatic fever, rheumatoid arthritis, some forms of diabetes mellitus.
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ORGAN REJECTION Organ failure due to organ transplant.
 Recipient’s immune system recognizes that the donated organ is foreign and mounts an immune attack against it.
 If immune attack is successful, the organ is rejected.
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ORGAN REJECTION Ways to prevent organ rejection: Physician needs to select a donor organ
 that is immunologically similar to the recipient’s
 immune system. Cyclosporine is commonly used
 immunosuppressant that inhibits the secretion of certain lymphokines, which in turn diminishes the immune attack against the donated organ.
 Measures are not always successful.
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AS WE AGE Elderly are more prone to infection and may
 recover more slowly.
 Decreased lymphocyte function, higher incidence of cancer.
 Reduced fever-response to infection.
 Increased levels of auto-antibodies (anti-bodies against self), prone to more autoimmune diseases.
 Drugs or therapies may depress the immune system.
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