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The Human Immune System

Page 2
                        

Immunology• Immune system is composed of different
 cells and molecules.
 • Immunology is the knowledge of immune response study and comprehensively; monitoring of cellular and molecular events after exposure of an animal with a microbes or other molecules.
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Brief development history of immunology
 430 B.C. 　 Thucydides individuals who had recovered from
 certain infectious diseases were thereafter
 protected from the disease.
 Song dynasty E mei mountain Variolation
 1798 年　　 Jenner 　 Vaccination
 1880 年 　　 Pasteur 　 attenuated fowl cholera vaccine 　
 1890 年　　 Behring/Kitasato antitoxin―humoral immunity
 1883 年　　 Metchnikoff 　 phagocytose―cell mediated immunity
 1905 年　　 Pirquet/Schick 　 equine serum disease （ Hypersensitivity ）
 1945 年　　 Owen/Burnet 　 immune toleration theory
 1959 年　　 Burnet 　 clonal-selection theory
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Ancient Chinese is performing variolation.
 Edward Jenner is vaccinating cowpox.
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Edward Jenner(1749 － 1823) Edward Jenner memorial hall （ previous house）
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Emil Adolf von Behring ， 1854-1917
 Bacteriologist, Germany
 Louis Pasteur,1822-1893
 Microbiologist, France
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Paul Ehrlich (1854~1915) Elie Metchnikoff (1845~1916)
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immunologic function
 Biological effects of immune system on antigens during immune responds
 physiological effect---keeping normal homeostasis
 pathological effect----resulting in diseases
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INNATE ACQUIRED
 (B and T lymphocytes)

Page 11
                        

Immune Response
 The whole process including antigen recognition and antigen elimination .
 1 Innate Immune Response ： non-specific, inborn
 barrier
 phagocytosis
 normal humor component (complement and cytokine)
 2 Adaptive Immune Response ： specific, acquired
 humor immunity
 cell immunity
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The First Line of Defense~Skin~
 - The dead, outer layer of skin, known as the epidermis, forms a shield against invaders and secretes chemicals that kill potential invaders
 - You shed between 40 – 50 thousand skin cells every day!
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40-2 Immune System– First line of defense –
 Keeps pathogens out of the body• Skin – most important
 nonspecific defense• Mucus, sweat, and tears –
 contain lysozyme– Lysozyme – enzyme that
 breaks down the bacterial cell’s wall
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- As you breathe in, foreign particles and bacteria bump into mucus throughout your respiratory system and become stuck
 - Hair-like structures called cilia sweep this mucus into the throat for coughing or swallowing
 The First Line of Defense~Mucus and Cilia~
 Don’t swallowed bacteria have a good chance of infecting you?
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The First Line of Defense~Saliva~
 What’s the first thing you do when you cut your finger?
 - Saliva contains many chemicals that break down bacteria
 - Thousands of different types of bacteria can survive these chemicals, however
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- Swallowed bacteria are broken down by incredibly strong acids in the stomach that break down your food
 - The stomach must produce a coating of special mucus or this acid would eat through the stomach!
 The First Line of Defense~Stomach Acid~
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Normal flora, Escherichia coliis common and plentiful in all of our
 digestive tracts.
 - These bacteria are technically outside the body and aid in digesting material we cannot
 - Only if E.Coli are introduced in an unnatural manner can they break through the first line of defense and harm us
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The Second Line of Defense~White Blood Cells~
 - If invaders actually get within the body, then your white blood cells (WBCs) begin their attack
 - WBCs normally circulate throughout the blood, but will enter the body’s tissues if invaders are detected
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• These white blood cells are responsible for eating foreign particles by engulfing them
 • Once engulfed, the phagocyte breaks the foreign particles apart in organelles called ________
 White Blood Cells~Phagocytes~
 LysosomesWhere could invaders hide from phagocytes?
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- Virus-infected body cells release interferon when an invasion occurs
 - Interferon – chemical that interferes with the ability to viruses to attack other body cells
 The Second Line of Defense~Interferon~
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- Injured body cells release chemicals called histamines, which begin inflammatory response
 - Capillaries dilate- Pyrogens released, reach
 hypothalamus, and temperature rises
 - Pain receptors activate- WBCs flock to infected area
 like sharks to blood
 ~The Inflammatory Response~
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Adaptive immunity
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White Blood Cells~T-Cells~
 • T-Cells, often called “natural killer” cells, recognize infected human cells and cancer cells
 • T-cells will attack these infected cells, quickly kill them, and then continue to search for more cells to kill
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Two Divisions of the Immune System
 - The efforts of the WBCs known as phagocytes and T-cells is called the cell-mediated immune system.
 - Protective factor = living cells- Phagocytes – eat invaders
 - T-cells – kill invaders
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• The other half of the immune system is called antibody-mediated immunity, meaning that is controlled by antibodies
 Two Divisions of the Immune System
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Innate immunity and acquired immune system have Two way collaboration. Innate immunity stimulate acquired immunity and polarized immune response and acquired help Innate immunity to eradicate pathogens.
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Character of immune response Character of immune response (adaptive immunity)(adaptive immunity)
 Specificity
 Adaptiveness
 Discrimination
 Diversity
 Memory
 Transferability
 Immunotolerance
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Defense Cells Have Specific Tasks
 • Epithelial cells– Barrier
 • Phagocytes– Ingest
 – Kill
 – Digest
 • NK-cells– Lyse infected cells or tumor
 cells
 • B-lymphocytes– Produce antibodies
 • T-helper lymphocytes– Strengthen defense cells to
 improve their function
 – Regulate immune responses
 • T-killer lymphocytes– Lyse with specificty
 infected cells or tumor cells
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Adaptive immunity
 • Lymphocyte　activation– Clonal　selection　and　clonal　expansion
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- Most infections never make it past the first and second levels of defense
 - Those that do trigger the production and release of antibodies
 - Proteins that latch onto, damage, clump, and slow foreign particles
 - Each antibody binds only to one specific binding site, known as an antigen
 The Third Line of Defense~Antibodies~
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Antibody Production
 - WBCs gobble up invading particles and break them up
 - They show the particle pieces to T-cells, who identify the pieces and find specific B-cells to help
 - B-cells produce antibodies that are equipped to find that specific piece on a new particle and attach
 Video - 1:58
 http://www.youtube.com/watch?v=aSpRpf1Ny9A
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Lymphocytes(T,B) Dendritic cell
 NK cell Monocyte/macrophage neutrophil
 eosinophil basophil Mast cell erythrocyte platelet
 Immunocytes
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innate immunity adaptive immunity
 Generated little by little during long –term evolution
 Stimulated by antigen
 Commonly owned by different germlines, herediable
 Specially owned by some individuals, non-herediable but form immune memory
 Non-specific (respond generally）
 Specific (respond to special antigen)
 React rapidly and generally Undergo process including recognition of antigen,expansion and differentiation and effect
 Comparison between innate immunity and Comparison between innate immunity and adaptive immunityadaptive immunity
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Two Signal Theory
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What is immunity?
 - Resistance to a disease causing organism or harmful substance
 - Two types- Active Immunity
 - Passive Immunity
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Active Immunity
 - You produce the antibodies- Your body has been exposed to the antigen in
 the past either through:- Exposure to the actual disease causing antigen –
 You fought it, you won, you remember it
 - Planned exposure to a form of the antigen that has been killed or weakened – You detected it, eliminated it, and remember it
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Vaccine• Antigens are deliberately introduced into the
 immune system to produce immunity• Because the bacteria has been killed or weakened,
 minimal symptoms occur• Have eradicated or severely limited several
 diseases from the face of the Earth, such as polio and smallpox
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How long does active immunity last?
 • It depends on the antigen• Some disease-causing
 bacteria multiply into new forms that our body doesn’t recognize, requiring annual vaccinations, like the flu shot
 • Booster shot - reminds the immune system of the antigen
 • Others last for a lifetime, such as chicken pox
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Think the flu is no big deal?
 - Think again…- In 1918, a particularly
 deadly strain of flu, called the Spanish Influenza, spread across the globe
 - It infected 20% of the human population and killed 5%, which came out to be about 100 million people
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Passive Immunity
 • You don’t produce the antibodies– A mother will pass immunities
 on to her baby during pregnancy - through what organ?
 – These antibodies will protect the baby for a short period of time following birth while its immune system develops. What endocrine gland is responsible for this?
 – Lasts until antibodies die Why doesn’t the mother just pass on the WBCs that
 “remember” the antigens?Thymus
 Placenta
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