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THE
 IMMUNE SYSTEM

Function

The immune system is a system of structures and processes that protects an organism from infection and disease.

Major Structures of the Immune System

· Tonsils- trap viruses and bacteria
· Thymus-produces lymphocytes 
· Spleen- filters antigens from the bloodstream
· Lymph Nodes- trap cancer and bacteria cells traveling in the lymphatic fluid
· Bone Marrow- produces all immune system cells

Pathogen Recognition, antibodies, and antigens


Acquired immunity allows organisms to recognize their own body cells and to form an immunological memory of cells that are not body cells and should be attacked. Lymphocytes are the most important type of white blood cell involved in acquired immunity. When foreign substances come into contact with lymphocytes, they will either secrete defensive antibodies that mark microbes for elimination or they will directly destroy the infected body cells. Lymphocytes are activated by proteins called cytokines, which are secreted by macrophages and dendritic cells that phagocytize microbes. Foreign molecules that are recognized by lymphocytes are called antigens. When antigens are recognized, B lymphocytes produce antibodies, or substances that are specifically made to attach to certain antigens and neutralize them. 

Innate v. Acquired Immunity

	
	Innate
	Acquired

	Major Components
	Skin

Mucous Membranes

Secretions

Phagocytes

Antimicrobial Proteins

Natural Killer Cells
	B Cells

T Cells

	Activity
	Always active
	Inactive unless provoked

	Specificity
	General recognition of pathogenic classes (bacteria, viruses, fungi, etc.) 
	Recognizes specific antigens

	Memory
	No memory, reacts similarly even to a repeated exposure
	Remembers specific pathogens

	Speed/ Potency
	Immediate response, low potency
	Slower response, high potency

	Example
	Ciliated epithelium keep pathogens from entering the lungs by sweeping them upward
	Antibodies in a person with blood type A attach to antigens on the surface of type B blood cells and destroy them


Active v. Passive Immunity


Immunity is considered active if an organism’s own body has produced antibodies. Immunity is considered passive if antibodies are acquired from a source that is not the organism itself. An example of active immunity would be a person getting strep throat and creating antibodies to prevent infection by streptococcus bacteria in the future. Active immunity lasts forever once an organism has formed antibodies to a certain antigen. An example of passive immunity is the passage of antibodies to a baby through its mother’s breast milk. Passive immunity lasts for a limited amount of time. 

Humoral v. Cell Mediated Immunity

Both humoral immunity and cell mediated immunity are types of acquired immunity. Humoral immunity involves the activation of B cells, which results in the production of antibodies which circulate in both the blood and the lymph and defend against extracellular pathogens and toxins. Cell mediated immunity involves the activation of T cells, which directly destroy foreign targets such as infected body cells or cancer cells.



B and T Lymphocytes
B Lymphocytes: B lymphocytes are involved in humoral immunity. B cells have B cell receptors (BCR’s) - proteins which allow them to bind to specific antigens. B cells mature in the bone marrow. B cells can be either plasma B cells or memory B cells. 

· Plasma- secrete large amounts of antibodies 

· Memory- have been exposed to a specific antigen and can remember it and quickly respond to a second exposure to the same antigen.

T Lymphocytes: T lymphocytes are involved in cell mediated immunity. T cells have T cell receptors (TCR’S) which allow them to bind to antigens. T cells mature in the thymus. There are 5 main types of T cells:

· Cytotoxic- destroy virally infected cells and tumors

· Helper- assist other cells of the immune system such as B cells and Cytotoxic T cells

· Memory- respond quickly in the event of a second exposure to a previously encountered antigen

· Regulatory- Suppress other T cells at the end of an immune response
· Natural Killer- recognize and eliminate viruses and tumor cells
Ineffectiveness of Antibiotics against Viruses

Antibiotics are designed to attack the specific structures present in bacteria, such as their cell membranes, or to disrupt their reproduction. Viruses are not alive in the same sense that bacteria are and they don’t have the same structures as bacteria. Viral reproduction is achieved by the virus taking over control of a host cell’s reproductive mechanism. They do not reproduce on their own while bacteria do. They also do not have organelles, making them different than bacteria. Also, because viruses take over body cells, drugs that would destroy a virus could also destroy body cells. 

HIV/ AIDS

Description: Human immunodeficiency virus (HIV) is a retrovirus that infects the helper T cells, macrophages, and dendritic cells of the immune system causing acquired immunodeficiency syndrome (AIDS), an inability to fight off infection and disease. 

Signs and Symptoms: flu like illness a month or two after initial infection

Initial infection symptoms:

· Fever

· Rash 

· Headache 

· Sore throat

· Swollen lymph glands

· Joint pain

· Diarrhea 
Progression to AIDS

· Chills/ high fever

· Soaking night sweats

· Cough/ shortness of breath

· Headaches

· Constant fatigue

· Blurred vision

· Weight loss

· Skin rashes/ bumps
Prevalence: About 1,200,000 people in the United States are living with HIV.
Treatment: There is no cure for HIV/ AIDS. Drugs can be used to inhibit the reproduction of the HIV virus. Usually these drugs will inhibit proteins necessary to the reproduction of HIV. Sometimes drugs are used to try to block the entry of HIV into body cells.
Rheumatoid Arthritis

Description: Rheumatoid arthritis is a chronic inflammatory disorder characterized by painful swelling of the joints, usually of the feet or hands. It is caused by the immune system attacking the linings of the membranes surrounding the joints (synovium). 

Symptoms: 

· Tenderness/ swelling/ stiffness of the joints

· Fatigue

· Fever

· Weight Loss

· Bumps of tissue on the arms (Rheumatoid nodules)
Prevalence: About 1.5 million adults had been diagnosed with rheumatoid arthritis in 2007.
Treatment: Anti-inflammatory drugs and steroids are often used to decrease swelling and pain caused by rheumatoid arthritis. Immunosuppressants can be used to try to decrease the attack of the immune system on the synovium. Physical therapy is also used to make rheumatoid arthritis more manageable. 
