Topical reviews
HIV is a retrovirus. Like all viruses, HIV has genetic material but lacks the cellular machinery to support life. So, HIV requires the DNA of a host cell to replicate. It's considered a retrovirus because it uses enzymes of the host cell to convert its RNA into DNA and then this manufactured DNA is inserted into the host cell DNA. Because HIV is retrovirus that can insert DNA directly into the genome of living host cells, HIV infections can never be fully cured. HIV invades cells of our immune system. HIV infects one particular cell: helper T cells. Once infected, the helper T cell turns into a HIV-replicating cell. When a person's helper T cell count drops very low, he or she is considered to have “AIDS”. This stage is usually accompanied by the establishment of other diseases in the body, which ultimately are fatal. The development of AIDS takes about two to 15 years. 

Mad cow disease is a fatal disease probably caused by prion proteins. Although prions are found in all normal mammal nerve cells, animals with this disease have abnormally shaped proteins. They cause spongey holes in the brain: 1. a person ingests an abnormally-shaped prion from contaminated food, 2. the abnormal prion touches a normal prion in a nerve cell and changes the normal prion's shape into an abnormal (twisted) one 3. because the nerve cells cannot digest the abnormal prions, they eventually fill up the entire nerve cell.  This kills the cell-- creating holes in the brain. Consuming meat products contaminated with nervous tissue puts you at risk.  The more common ways to get a prion disease are spontaneous mutation of a prion in the body and hereditary transmission of a rare mutation in the gene that codes for the protein. No treatment can cure or control any prion diseases; disinfectants, cooking, irradiating and freezing will not remove infectious prions.  

Because viruses like influenza have genetic material but are not cells, they do not have the ability to reproduce or carry on the functions of life—to do so they have to invade host cells. Vaccines can be developed to protect you from the flu, but for a vaccine to be effective it must be based on the exact virus that will try to infect a person later. Because flu viruses mutate especially rapidly, a new vaccine must be mixed for each flu season… even so, you still may catch a strain that is not a part of the vaccine. Influenza and its complications are the third largest cause of death in the United States. Global pandemics that kill millions of people in a short time can be caused when different viruses swap genetic material. This “antigenic shift" dramatically alters genes, creating a radically different flu subtype.  This genetic swapping is especially dangerous when it occurs between a human flu strain and a strain of bird (avian) or pig (swine) flu:  this is the origin of influenza pandemics.

Vaccination can be effective against viruses and sometimes bacteria and other pathogens. “Active immunity vaccination” is created by exposing the body to a weak, killed, or otherwise disabled pathogen. This direct exposure to antigens establishes long term immunity by the creation of memory cells. Some vaccines work for a life-time, but if the pathogen mutates rapidly or exists as multiple strains, then you must get new vaccines over and over again. “Passive immunity vaccination” is achieved by directly injecting antibodies that were made in the lab or by a infected stock animal (i.e. horses or pigs). This is only a short-term solution because the body cannot continue to make more antibodies:  the B cells have not been taught to recognize the pathogen. These will require boosters. Polio was essentially eradicated in the US because of vaccination. However, federal studies indicate that fewer than 50 percent of U.S. children now receive the complete regimen of recommended vaccines. Because some people are hesitant to vaccinate children because of fears of side effects or expense, outbreaks of measles, mumps, and even polio are being increasingly documented in the Europe and the US.

Antibiotics are natural chemicals extracted from a variety of harmless bacterial and fungal species. They work by interrupting the cellular processes of a living pathogen. Because a virus is not a cell, antibiotics have no effect on them. Antibiotics lose effectiveness over time because bacterial populations can evolve. When you take antibiotics you will kill the vast majority of the bacteria.  But one or two may contain a genetic mutation that allows it to withstand the effects of the treatment. This bacterium will then reproduce and its offspring will come to dominate the population in the body because it has a survival advantage. Eventually this new strain is infecting everyone and the old antibiotic is no longer effective. These bacteria are said to have antibiotic resistance.  It is important to note that you can contract an antibiotic-resistant strain of bacteria (like strep, staph or tuberculosis), and die from this infection, even if you personally have never taken an antibiotic in your life! Nearly every disease organism known to medicine has become resistant to at least one antibiotic, and several are resistant to more than one.  Every time an antibiotic is used, there is a risk of creating resistant strains. Not taking the full course of an antibiotic or demanding antibiotics for infections that antibiotics are not effective against (i.e. viruses) are especially bad behaviors:  this weeds out the weaker, susceptible bacteria and promotes the growth of stronger, more resistant bacteria.

Autoimmunity is when the immune system for some reason attacks your own body in the same way it would normally attack an antigen. Juvenile-onset diabetes, multiple sclerosis, and rheumatoid arthritis are autoimmunity diseases: in each case, T cells are unable to recognize cells of one’s own body, and end up treating some cells of the body as foreign invaders. The ability to develop an autoimmune disease is determined by a dominant genetic trait that is very common (20 percent of the population). It is theorized that the inflammation initiated by unknown pathogens, aging, chronic stress, hormones, and pregnancy somehow turns these genes on. 

Allergies are the result of a hypersensitive immune system. An allergic person's white blood cells can't tell that the protein in a peanut (or latex, ragweed pollen, etc) isn't invading the body. The “sensitizing exposure” is how someone becomes sensitive to the allergen for the first time: B cells produce a large quantity of antibodies—which actually attach themselves to the mast cells or white blood cells instead of antibodies. This takes about a week to 10 days. If the allergen comes along again it triggers the “allergic cascade”:  the antibodies bind to the allergen and destroy it , but in the process also destroy the mast cell or white blood cell. When these cells are destroyed, their stores of histamine and other chemicals are released. Thus, the result of the allergic cascade is severe inflammation due to histamine.  This can be uncomfortable or even fatal.

