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Your immune system is your body's defense system

 Made up of cells and organs that protect your body
from outside invaders that can cause infection and
disease

e Gets rid of abnormal pre-cancerous cells, and
cancerous cells that are growing out of control

* When it’s working, it fights off infection and keeps you
healthy

e When itisn’t, germs and other abnormal cells in the
body can more easily cause disease
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Presentation Notes
The immune system is made up of cells and organs that protect your body from outside invaders such as bacteria, viruses, fungi, and parasites (types of germs) that can cause infection and disease. The immune system also gets rid of abnormal pre-cancerous cells and cancerous cells that are growing out of control. When it works correctly, it fights off infection and keeps you healthy. However, when it does not work correctly, germs and other abnormal cells in the body can more easily cause disease.
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Skin:
e Single largest organ of the body

* First line of defense against germs — provides a
physical barrier that keeps bacteria and viruses from
entering the body

Bone Marrow:

e Makes white blood cells that go on to protect the body
from invaders and possibly dangerous abnormal cells

* From the bone marrow, white blood cells travel to
lymph organs

www.thewellproject.org
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Presentation Notes
The first line of defense against germs is your skin, the single largest organ of the body. It provides a physical barrier that keeps bacteria and viruses from entering the body. Viruses such as HIV cannot get through normal, healthy, unbroken skin. HIV can, however, get into the body through unbroken mucous membranes, which are the moist membranes of the vagina (birth canal), rectum, and urethra ('pee hole'). 
Germs that get inside the body are taken care of by the internal parts of the immune system. The white blood cells that defend the body from invaders and get rid of possibly dangerous abnormal cells begin their lives in the bone marrow. Once they leave the bone marrow, they travel to the lymph organs, which serve as a home base for mature white blood cells. There, the white blood cells await instruction to go out and fight infection.
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Lymph Organs:

e Lymph Nodes
— Located in the neck, armpits, abdomen, and groin
— Contain cells ready to fight invaders

e Spleen

— About the size of a fist; located at the upper left of
the abdomen

— Filters blood; identifies and gets rid of worn-out
white blood cells

www.thewellproject.org
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Lymph organs are spread throughout the body and include the lymph nodes, thymus, spleen, appendix, tonsils and adenoids, and clumps of tissue in the small intestine known as Peyer's patches. Lymph nodes are located in the neck, armpits, abdomen, and groin. Each lymph node contains cells ready to fight invaders. The lymphatic vessels connect the lymph nodes and carry lymph, which is a clear fluid that "bathes" the body's tissues and helps to clean out invaders or germs.

The spleen is an important organ for a healthy immune system. It is about the size of a fist, and it is located at the upper left of the abdomen. One of its key roles is to filter blood and to identify and get rid of worn-out white blood cells.
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Lymph organs are spread throughout the body and include the lymph nodes, thymus, spleen, appendix, tonsils and adenoids, and clumps of tissue in the small intestine known as Peyer's patches. Lymph nodes are located in the neck, armpits, abdomen, and groin. Each lymph node contains cells ready to fight invaders. The lymphatic vessels connect the lymph nodes and carry lymph, which is a clear fluid that "bathes" the body's tissues and helps to clean out invaders or germs.

The spleen is an important organ for a healthy immune system. It is about the size of a fist, and it is located at the upper left of the abdomen. One of its key roles is to filter blood and to identify and get rid of worn-out white blood cells.
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Key immune system

cells include:

Credit: NobelPrize.org

Neutrophils

Dendritic cells and
macrophages

Helper and killer T cells
Natural killer cells
B cells
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Some key cells of the immune system are:

Neutrophils
One of the "first-responders" in the body's response to infection
Circulate in the bloodstream, main defense against bacteria

Dendritic cells and macrophages
capture and carry invaders to lymph organs like the lymph nodes or spleen

Helper and Killer T cells
Killer T cells attack and destroy
Suppressor T cells call off the immune system attack once the invader is conquered
Helper T cells

Natural killer cells
	Also destroy infected or abnormal cells

B cells
	Another type of immune cell that is activated by CD4 cells
	Recognize an antigen, then produce antibodies 
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Your immune system recognizes and produces
antibodies to HIV, but antibodies alone are not enough

to eliminate HIV

e HIV changes (mutates) faster than the immune
system can respond

e The HIV antibodies your body creates do not protect
you against HIV

www.thewellproject.org
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Presentation Notes
The antibodies your body creates in response to HIV do not protect you against HIV like antibodies for other infections. Instead, HIV turns the CD4 T cells that would kill it into factories for making more copies of itself. This causes CD4 cells to lose the ability to communicate with the rest of the immune system. Without CD4 cells organizing the rest of the immune system, important immune cells do not know which invaders need to be removed from the body. When the immune response is not properly activated and organized, people are at risk for opportunistic infections (OIs) and cancers that usually do not harm people with healthy immune systems. This is why, in the case of HIV, being antibody positive does not mean you are protected, but rather that HIV is weakening your immune system and using it to make copies of itself.
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HIV turns CD4 T cells that would kill it into factories for
making more copies of itself

e CD4 cells then can’t communicate with the rest of the
Immune system

 Without CD4 cells organizing the immune system to
respond, immune cells don’t know which invaders to
remove from the body

— Opportunistic infections (Ols) and cancers usually
don’t harm people with healthy immune systems

www.thewellproject.org
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e Collections of inactive, “resting,” or latent HIV-infected
cells

e Known reservoirs include immune cells in gut, lymphoid
tissue, blood, brain, genital tract, bone marrow

e Completely eliminating HIV from the body will require
emptying the reservoirs/preventing latent cells from
multiplying
Early treatment with a combination of HIV drugs can

minimize the size of the reservoir

www.thewellproject.org
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HIV persists in the body by forming a "reservoir." The HIV reservoir refers to a collection of inactive, ‘resting,’ or latent HIV-infected cells. Researchers have reported evidence suggesting that HIV-infected cells can persist and expand by genetically cloning or copying themselves. In other words, elimination of HIV in the body (complete cure) will require not only that HIV be eliminated from the bloodstream, but also that we find a way to prevent these latent cells from multiplying or empty the reservoirs altogether.

There are several known reservoirs, including immune cells in the gut, lymphoid tissue, blood, the brain, the genital tract, and bone marrow. It is unclear when reservoirs are established, but recent research suggests that it could be as early as 24 hours after initial infection.

Other problems may result from limiting the activity of the bone marrow, which can occur as a side effect of certain HIV drugs like Retrovir (zidovudine). Since the bone marrow is where immune cells are produced, if its activity is reduced you may have lower numbers of immune cells available, which again may cause you to be more vulnerable to infections.

The good news is that early treatment with a combination of HIV drugs can minimize the size of the reservoir.
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 Newer HIV drugs are more effective at stopping HIV
from multiplying and infecting more CDA4 cells

* Since CD4 cells are key to healthy immune response,
this can give your immune system a fighting chance
to replenish its supply of CD4 cells and to defend

itself (you!) against Ols

www.thewellproject.org
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In addition, newer HIV drugs have fewer side effects and are more effective at stopping the virus from multiplying (making copies of itself) and infecting more CD4 cells. Since CD4 cells are key to a healthy immune response, this can give your immune system a fighting chance to replenish its supply of CD4 cells and to defend itself (you!) against opportunistic infections.
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 To learn more about this topic, please read the
full fact sheet on this topic:

— Fact sheet: Understanding the Immune System

e For more fact sheets and to connect to our
community of women living with HIV, visit:

— www.thewellproject.org

— www.facebook.com/thewellproject

— www.twitter.com/thewellproject

www.thewellproject.org
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