HIV:  How it affects the immune system.
· HIV is a retrovirus, this means that it carries genetic information in the form of RNA, and that it uses reverse transcriptase to convert that RNA to DNA.  It then inserts that DNA into the infected cell’s genetic material .Once HIV virus is inside the cell it may lay dormant for an extended period of time, perhaps even years. There are two major variants of HIV,   HIV-1 and HIV-2.  When the virus enters our system it seeks/recognizes appropriate host cells by their surface proteins.
· The protein gp120 on the surface of the HIV virus binds to the molecule CD4 which is found primarily on the surface of the T-helper cells of our immune system.  (Other co receptors such as the chemokine receptors CXCR4and CCR5 have also been identified on the target cells)

· HIV-1 strains that prefer the CXCR4 co-receptors tend to be T-cell tropic and cause the formation of a multinucleate clump of cells called a syncytium
· HIV-1 strains that prefer the CCR5 co-receptors are macrophage tropic, do not induce syncytium formation, and are generally responsible for the primary HIV infection.

· The following cells are HIV targets because of the presence of CD4, CXCR4, CCR5 or other molecules capable of binding with gp120 on the surface of the HIV virus
· T helper cells

· Dendritic cells

· Macrophages

· CD8 positive Tc cells

·  Thymic cells positive for both CD4  and CD8
· Natural Killer cells

· Neural cells

· The individual experiences a decline in the numbers of T- helper cells for several reasons:

· The production of new HIV virons can be directly cytopathic and cause the cell to breakdown or programmed cell death
· Infected cell become targets for the T-c mediated lysis, related to the expression of new surface antigens

· The protein on the surface of HIV-1 infected cells allows it to partially bind with uninfected cells causing membrane damage and the death of the uninfected cell

· The HIV infected individual is diagnosed as having AIDS when they attain the count of CD4 positive T cells of less than or equal to 200cells/mm3.  The blood of a non HIV infected person contains approximately 800-1000 CD4+ cells/ mm3. 

·   This depletion of CD4+ cells leaves the individual much more susceptible to infections and malignancies as it is the job of the T-cells to protect our bodies from these pathogens.
· Our body relies on antigen presenting cells to interact with and recognize pathogens (often it is the B-cells that perform this function)

·  The antigen presenting cell APC “present” the antigen to the T-helper cells. 
· It is then the responsibility of the T- helper cells to:

· Facilitate the development of a humoral immune response

· Develop a memory in order to initiate a rapid secondary immune response

· The t-helper cells do this by:

· Directly interacting with the APC

· Undergoing a differentiation process during which cytokine genes are activated
· Depending on the pattern of cytokine gene expression the mature T-helper cell will either interact with the B or T cell to enhance their antigen response

· T-helper cell are a critical component to immune system response, therefore when there are insufficient numbers of them available there will be insufficient immune responses to protect us from pathogens.  Patients with HIV AIDS will be susceptible to any and all pathogens that we commonly encounter and (most often) successfully fight off. Including candida species and other various pathogens and cancerous growths. 
· These pathogens may include the following bacteria that are common causes of community acquired pneumonia

· S. pneumoniae

· M. pneumoniae 
· C. pneumoniae 
· H. influenzae

· M. catarrhalis

· Also of concern to the AIDS patient is the fungi Pneumocystitis carinii.  P. carinii is an opportunistic pathogen that almost never causes pneumonia in otherwise healthy people, but is the most common opportunistic infection of American AIDS patients.
· Kaposi sarcoma= a type of fatal cancer caused by the herpes virus in which many bluish red nodules appear on the skin, especially skin of the lower extremities; occurs in a particularly virulent form in individuals with AIDS 
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