AS-Biology

(See Chapter 16 – Pg 219-27)

Immunology
Immunology is the study of how the body reacts to an infection and how it can be helped out if things get a little tough.
The Immune Response:

· This is designed to protect the body from pathogens and antigens

· Macrophages perform phagocytosis to dissolve pathogens

· Phagocytosis is semi-protective

· Antibodies and antitoxins actually protect the body

The Immune System:

The immune system is the bunch of cells and organs that allow the immune response to happen. Here they are in brief:

· Phagocytes

· Neutrophil

· Macrophages

· Lymphocytes

· B-Lymphocytes – Mature in the bone marrow

· T-Lymphocytes – Mature in the thymus gland

Development of Cells in the Immune System:

Phagocytosis:
Phagocytosis is the process of a macrophage or Neutrophil engulfing a pathogen in order to destroy it. Here’s how it works:
· Adhesion – The phagocyte will detect and stick to a pathogen
· Invagination – The phagocyte’s plasma membrane begins to envelope the pathogen
· Endocytosis – The entire pathogen is enveloped to create a phagosome 
· Lyosome Fusion – Lyosomes fuse to the phagosome
· Digestion – The pathogen is broken down by hydrolytic enzyme action destroying the pathogen.
· Exocytosis – Anything that cannot be used in the cell is expelled

After the digestion phase three things can happen, these are as follows:

· Expulsion of unused material through Exocytosis

· Use of key molecules (amino acids and the like) in the cell’s own bio-chemistry

· Presentation of antigens (the glycoprotein spikes that make a pathogen identifiable and are used to adhere to a host cell) as flags to allow other lymphocytes to recognise the antigen and form a response to it.

Macrophages can also be known as APCs (Antigen Presenting Cells)
Antibody Structure:
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Antibodies are globular proteins and so are soluble - important for transport.
The Humoral Response:
The Humoral response produces anti-bodies to actively deal with the infection at hand – it centres on the B-Lymphocytes and below is a summary of what happens:

Memory cells remain in the blood for a long time whereas the rapid activity of the Plasma cell means it dies within a few weeks or even days. These cells flood the blood and tissues with antibodies to fight the infection. Memory cells form the basis of immunological memory.

Antibody action:

Antibodies work in various ways to combat infection, here’s a few:

· Promote Phagocytosis

· Agglutinate (make them stick together)  cells

· Neutralise toxins

· Promote cell-lysis

· Attachment to the bacterial flagellum 

T-Lymphocytes:

T-Lymphocytes are the second type of lymphocyte that actively tackles infection.


Definitions:

Antigen – A substance or molecule that is foreign and triggers an immune response such as glycoprotein spikes on the surface of bacteria

Antibody – They are specific immunoglobin that are produced by plasma cells. They act in response to a specific pathogen with variable regions that are complimentary to the glycoprotein sites of the bacteria.

Pathogen – Any organism that causes and infectious disease

Monocytes leave the blood and enter the tissues as macrophages





Cells differentiate to form specialist cells





Divide by mitosis





Stem cells in the bone marrow





B-lymphocytes remain to mature in the bone marrow





T-Cells develop in the thymus gland during childhood





B-Cell meets an antigen or APC





Specific B-Lymphocyte selected





Many clones produced by mitosis





Plasma Cells: Produce lots of the specific antibody.





Memory Cells: These persist for many years and produce plasma cells when re-exposed





A T-lymphocyte meets APC presenting bacterial antigen





Specific T-lymphocyte selected





Many clones produced through mitosis





T-Killer Cells: Bind to antigens or infected cells and secrete Hydrogen Peroxide and other chemicals to destroy it.





T-Helper Cells: These cells secrete cytokines which stimulate phagocytes and other T-lymphocytes (of both types).
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