How does HIV affect the immune response/system? 
Important terms
Helper T cells- these cells mature in the thymus gland and are part of the cell-mediated immune response. They have a CD4 receptor on the outside of the cell; this is where HIV interacts with the host cell.
Macrophages- These are part of cellular mediated immunity as well. These cells also have the CD4 receptor and interact with HIV.

**Both the helper T cell and the macrophage are key players in the immune system response to invaders

Virion- a complete virus particle
HIV- human immunodeficiency virus
AIDS- Acquired immune deficiency syndrome
(McCance & Huether, 2006)
Characteristics of HIV

To start off, HIV is a retrovirus. This means that it only contains viral RNA and needs to use other cells to reproduce. The virus is surrounded by a lipid envelope that contains two main glycoprotiens: gp120 and gp41. These glycoprotiens assist in binding of HIV to human cells such as helper T cells, macrophages and dendritic cells. However, it primarily binds to helper T cells and macrophages at the CD4 receptor.

There are three enzymes within the HIV cell that assist in its replication: reverse transcriptase, integrase and protease.  
Reverse transcriptase: converts RNA (single stranded) into DNA (double stranded)
Integrase: This enzyme enables insertion of the new DNA into the infected cell’s genetic material. This is where the virus can remain dormant or replicate the genetic material to make more viral cells.
Protease: This enzyme pulls apart the components necessary to make a functioning virion after the genetic material is made (McCance & Huether, 2006).
See a great picture of the HIV retrovirus here: 
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From: Brashers, V. (2006). HIV structure. Retrieved on January 10, 2009 from http://coursewareobjects.elsevier.com/objects/mccance5e_v1/McCance/Module06/M06L10S70.html?hostType=undefined&authorName=Mccance&prodType=undefined

The HIV life cycle

There are six major steps to HIV replication:
1. The virus’ glycoproteins attach to the host target cells at the CD4 receptors (McCance & Huether, 2006).

2. To attach successfully, there also has to be interaction with the host cell’s co-receptors; these are called chemokines or fusion mediating molecules. Two chemokines pertinent to the discussion of HIV are CXCR4 and CCR5. They assist the viral glycoprotiens to bind with the CD4 receptors and enter the host cell (WebPath, 2008). Some individuals don’t have these co-receptors and therefore, are immune to HIV infection

3. Then the virus uncoats and makes copies of its RNA into DNA using reverse transcriptase.

4. This new DNA is incorporated into the chromosomes of the host cell using integrase 
5. The host cell divides and makes two things: numerous copies of the viral genetic material and components needed to make more virions. These components are made active when they interact with the enzyme protease.  

6. The virus is reassembled and buds can escape from the host cell and infect other host macrophages and T helper cells (Mohammed & Nasidi, 2006).

When macrophages and helper T cells are infected and making viral DNA, these cells are essentially taken over by the virus. The immune system responds by sending out T cytotoxic cells to destroy the helper T cells and macrophages that are infected. The viral products can also kill the cells; for example, new HIV virions can kill cells directly by lysis or inducing apoptosis of the infected cells (McCance & Huether, 2006).  The immune system also makes antibodies against the virus that bind and neutralize it (Kasper & Harrison, 2005). During this first phase of infection, the viral levels in the blood are very high, thus triggering an immune response. Some patients will experience symptoms such as night sweats, swollen lymph glands, diarrhea or fatigue. (McCance & Huether, 2006).  This presentation is termed acute retroviral syndrome (Kasper & Harrison, 2005). 

This is where it gets tricky. There are also less active cells in the lymph system such as the dendritic cells and memory cells, as well as central nervous system cells that also become infected shortly after exposure to the virus. Because they are inactive, the virus stays dormant and can cause trouble later. Meanwhile over the years, the T helper cells and macrophages that are in the lymph nodes are infected, destroyed and replaced by the billion even though there are no clinical signs of infection. There are no signs of infection because there are minimal levels of virus in the plasma where much of the immune system action happens (McCance & Huether, 2006).
When does HIV cause AIDS?
After years of losing billions of helper T cells, the host can’t replace the destroyed cells anymore and cells that were inactive (such as the dendritic cells and memory cells) become more active, causing increased replication and increasing the number of viruses in the blood stream again. As the number of functional helper T cells also goes down, the immune system becomes more compromised and the host will succumb to opportunistic infections and malignancies. This change is when HIV becomes AIDS (Brashers, 2006). 
An important clinical measurement at this time is to obtain a serum CD4 count. When an individuals’ CD4 cell number drops below 200 cells per microliter of blood, the person is considered to have AIDS (McCance & Huether, 2006).
Why do AIDS clients acquire pneumonia (community acquired), Kaposi's sarcoma, and Candidal infections?
Essentially, patients acquire other infections and cancers because their immune system is over-run and destroyed by effects of the HIV virus. Infections such as community acquired pneumonia, Kaposi’s sarcoma and Candida take advantage of compromised immune systems and are known as “opportunistic infections” (UNAIDS, 2008).

Here’s a brief summary of information regarding three common opportunistic infections:
Community Acquired pneumonia (CAP)
· CAP develops in people who have limited or no contact with medical institutions/settings
· More than 100 microbes can cause CAP
·  The most common bugs include Streptococcus pneumoniae, Haemophilus influenzae and atypical organisms such as chlamydia, mycoplasma and legionella (Bartlett, 2008)
·  Pneumocystis jiroveci (or carinii) (AKA PCP pneumonia) commonly causes pneumonia in patients that have HIV and is the most common opportunistic infection in the HIV patient population. This microbe is found in the lungs of healthy individuals and we only see clinical effects in patients that are immunocompromised (Bennett, et al., 2008).

Kaposi’s sarcoma 
· This is a tumor that shows up on the skin or linings of the nose, mouth and eye. It involves the development of new small blood vessels and lesions.
· It shows up as red or purple lesions on the face arms and legs (AIDS InfoNet, 2008, Kaposi’s sarcoma).
· There are three main pathogenic features: angiogenesis, inflammation and proliferation. 

· Herpes virus causes Kaposi’s sarcoma as it infects lymph and vascular endothelial cells, leading to a change in genetic profile of these cells (Dezube & Groopman, 2008). 
· When it spreads other parts of the body it can cause serious problems. For example, in the intestines, it can cause internal bleeding or blockages. In the lymph nodes it causes blockages and major swelling (AIDS InfoNet, 2008, Kaposi’s sarcoma).
Candidal infections
· These infections are caused by the yeast, candida. It is found on most people’s skin (colonized) and is kept under control by a healthy immune system. When the immune system is compromised, it is allowed to run rampant and causes infection.
· Candida opportunistically affects the tongue (thrush) and deeper in the throat (esophagitis), and the vagina (yeast infection). It can also cause more serious infection in the heart, joints, brain and eyes (AIDS InfoNet, 2008, Candidiasis).
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