Understanding Cancer

“Tumors destroy man in a unique and appaling way, as flesh of his own flesh has somehow been rendered proliferative, rampant, predatory and ungovernable”

- Peyton Rous
WHAT IS CANCER?

Cancer develops when cells in a part of the body begin to grow out of control. Although there are many kinds of cancer (over 200 types), they all start because of out-of-control growth of abnormal cells. Normal body cells grow, divide, and die in an orderly fashion (cell cycle). During the early years of a person's life, normal cells divide more rapidly until the person becomes an adult. After that, cells in most parts of the body divide only to replace worn-out or dying cells and to repair injuries. Because cancer cells continue to grow and divide all the time, they are different from normal cells. Instead of dying, they outlive normal cells and continue to form more and more abnormal cancer cells. Each of us has a chance of developing cancer sometime in our life, but we are not the only species with this problem and cancer is not a new disease.  Even dinosaurs got cancer. Evidence of the existence of cancer can be dated back as far as prehistoric times. It has been found in the skeletons of prehistoric animals and even in Egyptian mummies.  In the United States, men have a 1 in 2 lifetime risk of developing cancer and women a 1 in 3 risk. Many Americans, however, have a higher than average chance of developing particular forms of cancer do to our “modern” lifestyles. For example, smokers have a 10-fold higher risk of developing lung cancer compared with nonsmokers. Likewise, women who have a mother, sister, or daughter who has had breast cancer have about a 2-fold higher chance of developing breast cancer compared with women who do not have such a family history.  The National Cancer Institute estimates that approximately 8 million Americans alive today have a history of cancer. In 1998, more than 1 million new cases were diagnosed. In fact, cancer is the second leading cause of death in the United States, exceeded only by heart disease. 
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Cancer cells grow geometrically, meaning first there is one cancer cell, then two, then four, then eight and so on until a large ball of cells forms, which is then known as a tumor.  Cancerous tumors are grouped into one of two categories; malignant or benign. Cancer usually forms as a tumor. Some cancers, like leukemia, do not form tumors. Instead, these cancer cells involve the blood and blood-forming organs and circulate through other tissues where they grow. Malignant tumors are made up of cells that have become “selfish”.  These cells take all of the oxygen and nutrients from surrounding “normal” cells which harms and eventually kills the surrounding tissue.  This tissue death eventually leads to the death of the entire organism.  Not all tumors are cancerous. Benign (noncancerous) tumors do not spread (metastasize) to other parts of the body, do not damage nearby tissues and with very rare exceptions, are not life threatening. 
WHAT CAUSES CANCER?

Cancer cells develop because of damage to DNA.  As we all know, DNA has instructions that direct all cell activities.  This includes DNA instructions that tell cells when they are supposed to divide.  Most of the time when DNA becomes damaged the body cells are able to repair it, if it can’t be repaired the cell destroys itself through a process called apoptosis or immune system cells will come and destroy it. In cancer cells, the damaged DNA is not repaired, the cell does not destroy itself, the immune system does not identify it and destroy it, and the cell begins to divide out of control.  Research has revealed that a mutation in two classes of genes called proto-oncogenes and tumor suppressor genes is what leads to cancer.   These genes create proteins that tell cells when to divide and when to stop dividing.  At this point, there are seven different genes we know of that function in the crucial cell cycle check points.  When these genes are mutated the cell can no longer be controlled and it divides out of control on its own…cancer!
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The process by which a normal cell is turned into a cancer cell involves many changes. No single event is enough to turn a normal cell into a cancer cell. Instead, it is believed that it takes “multiple hits” over time to cause cancer. These multiple hits are usually the accumulation of damage to many different genes (proto-oncogenes and tumor suppressor genes) that normally control cell growth. This is why the incidence of cancer often increases with age. Over time, a person’s body can accumulate more and more genetic damage or mutations.  People can inherit damaged DNA, which accounts for inherited cancers. More often, though, a person's DNA becomes damaged by exposure to something in their environment and lifestyle choices.

Environmental factors that can damage DNA and lead to cancer are known as carcinogens.  Carcinogens can be any natural or man-made chemical or substance that has the potential to damage and mutate DNA.  Some examples are Ultraviolet rays from the sun, tobacco smoke, gasoline, radiation, benzoapyrene created when grilling or barbecuing food, Human Papilloma Virus and countless man made chemicals.  Examples:

UV rays- UV rays are naturally occurring rays that are produced by the sun.  When these rays hit exposed cells such as those of our skin or eyes, they can either bounce off or travel through the cell membrane, through the nucleus and then hit and damage DNA.  If these rays hit the wrong parts of our DNA such as proto-oncogenes and tumor suppressor genes, the cell may begin to divide out of control. Radiation works in a similar way.  Cancers caused: skin cancer and retinoblastoma (eye cancer)
Tobacco smoke- The chemicals in tobacco smoke enter the body when inhaled.  Once in the lungs these chemicals can enter into the lung cells and damage the DNA.  If these chemicals damage the wrong genes (proto-oncogenes or tumor suppressor genes) cells may begin to divide out of control. Cancers caused: mouth, tongue, throat and lung cancer
Human Papiloma Virus- Only a few types of cancers are caused by viruses.  When the HPV virus enters into a  females body during intercourse, it is able to enter into cervical cells.  Once in side the cell, the viruses genetic material can damage the DNA.  If it damages the wrong genes (proto-oncogenes or tumor suppressor genes) cells may begin to divide out of control. Cancers caused: cervical cancer
Some cancers may be hereditary.  In these cases damaged DNA (mutated proto-oncogenes or tumor suppressor genes) is being passed down generation after generation.  Because the DNA is already damaged when the person received it from their parent or parents, it takes very little to cause further mutations that lead to cancer.  If a certain type of cancer “runs” in the family, a person can take preventative measures to reduce their chances of developing the cancer such as eating healthy and exercising.  Many foods contain substances such as anti-oxidants that help break down carcinogens while other foods contain substances that help repair DNA. Exercising probably helps maintain a healthy immune system to hunt down cancer cells and produce hormones in the body that help destroy carcinogens.
Cancer Fighting Foods
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METASTASIS
As cancer progresses, tumors go through increasing changes that make them more and more dangerous.  Once the tumor grows blood vessels through it, the cancer cells have a way of getting into the blood stream. When this happens the cancer cell can travel through the blood and invade any other part of the body to form new tumors. For example, a breast cancer cell that has recruited new blood vessels, can enter the blood vessels and travel to a distant site such as the lung, exit there and begin growing another tumor in the lung. This process is called metastasis.
PREVENTION AND TREATMENT


The best prevention of cancer is healthy lifestyle choices.  Limit amount of UV exposure in the sun and wear sunscreen.  Limit your exposure to chemicals that have been identified as carcinogens.  Do not smoke! Practice safe sex and get the HPV vaccine.  Eat the right foods.  Exercise.  
The number of treatment choices a patient has, depends on the type of cancer, the stage of the cancer, and other individual factors such as age, health status, and personal preferences. Different types of cancer can behave very differently. For example, lung cancer and breast cancer are very different diseases. They grow at different rates and respond to different treatments. Each cancer type is associated with a different prognosis (predicted outcome). That is why people with cancer need treatment that is aimed at their particular kind of cancer.  There are currently three main types of treatments to deal with cancer; surgery, radiation therapy and chemotherapy.  Surgery can be used if the cancer is in one place and can be cut out.  Down side of surgery is you never really know if you got it all.  Radiation therapy focuses radiation on the cancer cells which damages their DNA so bad that they die.  The down side here is that the radiation can damage surrounding healthy cells.  Chemotherapy puts chemicals in the body that attach rapidly dividing cells, such as cancer.  These chemicals damage and kill the cells when they go to divide.   The down side of chemotherapy is that the chemicals being put into the body will attack and destroy all cells that divide rapidly.  Hair cells and stomach cells are cells that naturally divide rapidly.  Therefore, the chemicals from the chemotherapy kill these cells, causing hair loss and intense nausea. 
THE FUTURE AND CURES

Some conspiracy theorist believe that there is already a cure for cancer and that it is being withheld because there is more money that can be made by people battling cancer than curing it.  If that is true, it would be a testament to the horrible atrocities humans commit due to greed.  In reality though, if you look at the complexities of cancer you can see how hard it can be to cure.  As stated in the previous section, all cancers are different, around 200 different types.  So if you found a cure for breast cancer it may not necessarily work on colon cancer or skin cancer.  There are different genes involved as well.  Two people with liver cancer may have different genes that were mutated to cause the cancer.  Chemicals that kill cancer cells often harm normal cells as well.  So how do we cure cancer?  Any ideas?
MEDIA AND BEING AN EDUCATED CITIZEN

The media is always reporting on causes of cancer and things that help prevent cancer.  For example you can watch the news and one day they claim caffeine increases chances of cancer, two days later caffeine increases your chances of preventing cancer.  There have been reports that cell phones cause brain tumors, high voltage lines cause leukemia in children, Norco water has chemicals in it that cause cancers, etc.  Scientists are still looking into these and you should not rush into believing everything the media claims. Don’t ignore them either, but do your own research.  What would need to be done to prove these claims? Make sure you get your information from reputable and reliable sources.  What if cell phones do cause tumors? What should be done?
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