IMMUNE SYSTEM NOTES

BLOOD AND IMMUNITY

Function of Blood

· Transportation of materials to and from cells

· Regulation of temp., pH, H2O balance

· Protection

· Specialized cells and chemicals to defend against disease-causing organisms

· Blood clotting ability

Components of Blood

· Plasma

· Liquid part (clear, straw color)

· 55% of total blood volume

· 90% is H2O

· 10% dissolved substances

· salt

· glucose

· amino acids

· glycerol and fatty acids

· vitamins

· enzymes

· hormones

· cellular wastes

· proteins

· albumin

· fibrinogens

· globulins

· Red Blood Cells (RBCs) - Erythrocytes
· about 44% of total blood volume

· Human body has about 30 trillion = 5 million/mm3
· Life span of 120 days (4 months)

· 2 million die/made every second

· Transports O2 and CO2
· Hemoglobin (Hb):  iron-containing protein that gives RBC its color

· Made by red bone marrow (spongy bone)

· Anemia:  condition where a person has too few RBC or insufficient amounts of Hb 
· Decreased O2 carrying capacity

· Eat foods rich in iron; B-12 injections

· Sickle-cell anemia:  hereditary disorder caused by abnormal Hb

· liver and spleen remove worn-out RBC from blood

· broken down and iron from hemoglobin is reused

· White Blood Cells (WBCs) - Leukocytes
· 1% of total blood volume

· Defend body against bacteria and other foreign substances that can cause disease

· Larger than RBC and fewer #s than RBC (60 billion)

· Produced in bone marrow and lymphatic tissue

· 1 million produced/sec

· It can move on its own

· 5 kinds:

· neutrophils

· monocytes

· lymphocytes

· eosinphils

· basophils

· Platelets

· Cell fragments involved in blood clotting

· Produced from cells in bone marrow

· 1 week lifespan
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Rh factors

· Positive:  have the antigen on RBC

· Negative:  do not have the antigen on RBC

· If the mother is Rh- and baby inherits Rh+ from the father, the mother must be given injection of anti-Rh antibodies

Transfusions

· Recipient must not have antibodies that will react with the antigens from the donor

· Blood type O

· Universal donor – no antigens on RBC

· Blood type AB

· Universal recipient/receiver – no antibodies in plasma

· Rh+ can receive Rh+ or Rh- factors

· Rh- can only receive Rh-

***  wrong blood type or Rh factor causes blood to clump and clog

        blood vessels

The Nature of Disease
Pathogen

· anything that can cause disease

· virus, bacteria, microorganisms, parasites, fungi, etc.

***  Not all microorganisms are pathogens.


At birth, they establish themselves on your skin and in the upper

 
respiratory tract, lower urinary and reproductive tract, and lower

intestinal tract

· if you become weakened or injured, these organisms can become potential pathogens

Infectious Disease

· any disease caused by the presence of pathogens in the body

What causes a disease?

· Pathogens

· Inherited genetically

· Wear and tear on the body as it ages

Koch’s Postulates

1. pathogen must be found in the host in every case of the disease

2. pathogen must be isolated from host and grown in a pure culture

3. pathogen from pure culture must cause disease in a new healthy host

4. pathogen from new host must be isolated and be shown to be the original pathogen

Spread of Disease

· must be a continual source of the disease organisms

· living organism

· human body is a reservoir of pathogens

· animals

· nonliving

· inanimate objects

· soil

· water

Transmission of Disease

· by direct contact

· cold, flu, STDs

· by an object

· food poisoning, cholera

· through the air

· TB, chicken pox

· by an intermediate organism (vector)

· insects, rats, ticks, fleas

What Causes the Symptoms of a Disease?

· Toxins produced by microorganisms that are transported by the blood, causing symptoms
Patterns of Diseases

· Endemic disease:  constantly present in the population

· common cold

· Epidemic:  when many people in a given area are afflicted with the same disease at about the same time

· flu

· polio

Treating Diseases

· Antibiotics:  substance produced by bacteria and fungi that will kill or inhibit the growth and reproduction of other microorganisms

· Resistance:  drug becomes ineffective to a bacteria

· Antibiotics DO NOT affect viruses

The Immune System
Innate Immunity (nonspecific)
1st Line of Defense (physical and chemical barriers)

· skin

· sweat

· tears

· saliva

· membranes lining body passages

· mucus

· stomach acid

· urine

2nd Line of Defense

· infection starts

   Inflammatory Response
· reaction of the body that causes in that area:

· swelling

· redness

· warmth

· pain

· damaged cells and basophils release histamines that increase blood flow to the area of infection

· warmth attracts phagocytes

· macrophages ingest large numbers of bacteria that enter tissues

· neutrophils aide macrophages if infection is not stopped

· monocytes (immature macrophages) circulate in blood stream, move to infected site, and mature

· eosinophils combat allergy-causing substances

· Pus

· Mixture of phagocytes, dead cells, bacteria, body fluids

· Drains or is cleared away by macrophages 

· pathogen is destroyed, inflammation goes down, wound heals

· Viral Infection
· Phagocytes cannot destroy viruses

· virus gets engulfed by phagocytes, virus multiplies within, then destroys the host cell when viruses are released

· Interferon
· Proteins produced by body cells that have been infected by the virus – diffuse into uninfected neighboring cells to produce antiviral proteins that prevent virus from multiplying

Acquired Immunity

3rd Line of Defense (last line of defense)

· When the inflammatory response is insufficient at destroying pathogen

· The Immune System

· Recognizes, attacks, destroys, and remembers each kind of pathogen or foreign substance

· Provides antibody immunity

Antibody Immunity

· Immune Response 

· Production of antibodies and specialized cells that bind to and inactivated foreign substances or pathogens

· Antigen (nonself)
· any foreign substance that stimulates an immune response

· Antibodies
· proteins in blood plasma produced in reaction to antigens that react with and disable antigens 

· Lymphocytes

· Located in lymph nodes

· Certain types are stored in the spleen

· Thymus gland stores immature lymphocytes until they mature

· recognize specific antigens and either produce antibodies or kill foreign cells directly

· T lymphocytes (T cells)

· produced in bone marrow and processed in the thymus

· helper T cell interacts with B cell to activate immune response 

· B lymphocytes (B cells)

· produced in bone marrow

· when activated by T cell, B cell becomes a plasma cell that produces antibodies that are released into the blood stream and tissue spaces

· some remain in bloodstream as Memory B cells that are ready to respond to a second attack by the same pathogen

Cellular Immunity

· Cytotoxic or Killer T Cells transformed from T cells

· Stored in lymph nodes, spleen, tonsils

· Do not form antibodies

· Differentiate and produce identical clones that travel to site of infection and release enzymes directly into pathogens, causing them to lyse and die

Primary Immune Response (1st time antigen enters body)

· first 5 days no measurable amount of antibodies or specialized immune cells present

· next 10-15 days it increases

Secondary Immune Response (next time same antigen enters body)

· within 1-2 days after infection, there are high levels of antibodies or specialized immune cells present in blood

Two Types of Immunity

1. Passive Immunity (borrowed)

· Temporary (max 1 month)

· Person acquires antibodies generated in another host (person or animal)
· Maternal immunity in infants from mother
2. Active Immunity

· Develops when your body is directly exposed to antigens and produces antibodies to them

· Induced artificially by a vaccine
· Consists of dead, weakened, or incomplete portions of pathogens or antigens

· It causes an immune response, but does not cause the disease

Immune Disorders

Allergies

· Overreaction to an antigen that is not usually harmful

· Symptoms of runny nose, etc. are due to histamines being released which induce the inflammatory response

· Antihistamines counteract the effects of histamines

Autoimmune Disease

· Individual fails to recognize own cells and produces antibodies against them
HIV (human immunodeficiency virus)

· Attacks and kills helper T cells, weakening the immune system

· Transmitted by direct contact of blood, body fluids, breast milk, etc.

AIDS (acquired immune deficiency syndrome)

· symptoms may not appear for 8-10 years

· early symptoms:

· swollen lymph nodes

· loss of appetite and weight

· fever

· rashes

· night sweats

· fatigue

· majority die due to an infectious disease or cancer due to a weakened immune system

