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Discovering Escherichia Coli

In the mind of an eight year old, it is a slippery, slimy creature that creeps around in the most unusual of places. Just like an invisible bug that you will never see coming, yet you will know without doubt once it has arrived. It wraps its sickly limbs around you and holds on tight. Recovery from the bite of such an unmerciful monster cannot be expected, and one only hopes that the poisonous teeth will release their grip. In the mind of an eight year old, the virus known as E. coli is a horrifying, inescapable nightmare. 
What I Know:

Since I was a small child, I’ve been horrified by the malicious and deadly illness known as E. coli. I’ve heard many stories about people becoming infected and dying from this virus, yet I have not heard many stories about people recovering from the sickness. From my parents warning me of the dangers, to the outbreaks across the country, I’ve always pictured E. coli as a sort of monstrous creature, lurking around farms, orchards and food markets. In the past, I have learned that E. coli is a gram negative bacterium that comes from animal feces and quietly infects the food we eat. 
My knowledge of the virus does not stretch much further than what I have learned on the news and in my General Biology class, hence my interest in learning more. I have always been aware of the dangers of unwashed fruits and vegetables, yet I have never taken the initiative to research or read about E. Coli. In conducting my research, I plan to gather reasons why, where, and how the disease generates and spreads. My goal is to diminish my fear of E. coli by being educated on its every aspect.
What I Want to Find Out:
In my endeavor with the E. coli virus, I would like to learn and report on several different areas. I chose the topic of E. coli because it has been very infamous in the past for its outbreaks and the severity of each case. In understanding how E. coli works, I must learn the main causes and effects, as well as the many sources in which the virus can accumulate. Throughout my life, beginning in childhood when I first became aware and developed a fear of the virus, I have always asked myself questions that I could not answer. How does E. coli spread from an animal to the food we eat? What are the chances that I will get E. coli? Is there just one type of E. coli? What is the true severity of the illness? If I get E. coli, what are the chances that I will fully recover?

From gathering these life-long questions, I was able to outline a few key areas that I would like to narrow in on. Those main ideas would include; the biology of the bacterium E. coli, the contamination of food with the bacteria, as well as the medical risks and treatment to those infected. Keeping these ideas in mind, I will be able to conduct a thorough research of E. coli, as well as help educate myself on the virus, which will aid my life-long fear of the slippery slimy creature that I, as an eight year old, formed in my mind.
From the main ideas I gathered covering the key aspects of the topic, I formulated this question: “How does E. coli (O157:H7) contaminate the food we eat, and how does the bacterium affect the human body?” This question will cover the areas I discussed, yet still focus directly on the bacteria’s relationship with food and the effects on the human body; two very important areas to both myself and the purpose of this research paper.
My Search Process:

Before I began researching my topic, I took a few minutes to sit down and brainstorm my plan of action. I knew that I wanted to visit the library, as well as the internet to find credible resources from various doctors, professors, and health professionals. From there, I went onto the university library’s website and searched for the subject “E. coli”. This did not prove very useful, because many random sources were found, yet none of them contained more than one sentence on the virus. I then changed my search to “E. coli symptoms”, and I had similar results as the first attempt. Although I was not having the best of luck, I saw a book titled Where the Germs Are, which was the closest document that I had found to my actual topic. After asking the librarian where I could find the book, I headed to the third floor of the library. Instead of finding only one book that could give me information on E. coli, I found five books on bacteria and infectious diseases in the same section as Where the Germs Are. The library proved to be a very easy and helpful resource for the purpose of my I-Search paper, allowing me to find plenty of information and sources in which to write my paper.

Although the library provided me with five book sources, I found it very important to see what was on the web, so I went onto the search engine Google. Once again, I searched the terms “E. coli”, and “E. coli symptoms”, which produced a plethora of information. I was able to discover information on the bacterium from the U.S. Food and Drug Administration, FamilyDoctor.org, as well as a website produced by a sponsoring law firm, Marler Clark, which defends people who have been infected by the virus. In order to narrow my search down to these several sources, I had to sift through the incompetent, irrelevant pages. Each of the references and organizations that I have gathered information from are all credible, first-hand experts on the important aspects of E. coli.

Apart from books and web pages, I also found a few videos that had been posted on YouTube about E. coli that served a great deal of information. The videos take a more visual approach to the virus, which helped me put into perspective where the virus can cultivate and how an outbreak is possible. The videos served more of a purpose in educating myself about events in the past regarding E. coli, which helped me grasp a better understanding of how it has impacted food in history. As well as providing me with a great deal of information, the videos also demonstrated how malicious and harmful an E. coli infection can be. They stress the seriousness of such an event, and how much research the government does to prevent such outbreaks.

Another extremely useful resource I used in order to construct my understanding of E. coli, as well as my paper, was an interview I conducted with Drew Falkenstein. Drew is a lawyer for Marler Clark, which sponsors one of the resources I discussed above. Drew was helpful in allowing me to understand the seriousness of the E. coli virus, and the hundreds of Americans each year that can be infected. The firm works avidly to defend those hundreds of innocent people who are being harmed by the virus, as well as working to make people more aware of E. coli and it’s influence on public health.

E. coli is a narrow topic in itself, so it was not difficult for me to collect plenty of information on the subject. My question of “How does E. coli (O157:H7) contaminate the food we eat, and how does the bacterium affect the human body?” did not change after conducting my research, because I was still interested in answering this inquiry. Although my question did not change, I had to make one minor modification. Instead of just targeting the bacterium E. coli, I decided to narrow my search in on the serotype O157:H7. I made this change because in writing my paper, I realized that there were several different types of the virus, and that I needed to focus clearly on one. Type O157:H7 has proven to be the most notorious and abundant type in the country, hence I wanted to continue my research on this specific form. Overall, these two original main ideas had tasked me since I was a small child, and I was determined to provide myself, as well as my readers, with the answer.
What I’ve Learned:

The first realization I made in starting my research was that E. coli is not just one single bacterium that ‘makes you really sick’. Instead, there are multiple different strains of pathogenic and nonpathogenic Escherichia coli that exist, each with a different name and effect on the body. As of now, five diverse classes of diarrhea-causing E. coli exist; enteropathogenic, enteroinvasive, enteroaggressive, enterohemorrhagic, and enterotoxigenic, all which use abbreviations such as (ETEC). These are the strains that cause the most severe and painful types of diarrhea known, yet each of these pathogenic strains cause a type unique to the others (Rosenberg). The most common strain and well-known type of the bacterium is type O157:H7, also known as enterohemorrhagic E. coli. This is the type known most for the food-poisoning and contamination in the United States (“Escherichia Coli”). At this point in my research, I had decided to narrow in on this type (O157:H7) for the purpose of my paper. Each of my sources discuss this type in further detail than any other strain, proving that it is in fact the most well-known type in the country.
In order to investigate each of my questions thoroughly, it is important to first 
discuss the question of “How does E. coli (O157:H7) contaminate the food we each?” to gain a better understanding of how we are infected, before discussing the actual effects on the human body. The growth of E. coli takes place in the intestines of warm-blooded animals, such and cattle. The most common contamination occurs when E. coli from surrounding animals’ fecal matter is mixed into ground beef, where it remains untouched. It is then carried with beef, as well as spinach and various foods by other means, to dinner tables and restaurants around the world. The first outbreaks ever recorded were from eating undercooked hamburgers, taking place in North America and Europe. Because the meat was not cooked properly, the E. coli survived in the rare section of the burger. If the meat was to have been grilled, or roasted, the E. coli would have been killed instantly, yet it can survive in small amounts in the pink undercooked meat (Hart).
Although hamburger meat was the culprit in the first known outbreaks, the bacterium can be spread in several different ways. I have always been fearful of contracting the virus because of the stories told about contaminated greens and vegetables (often bagged) in which people unknowingly served to friends and families. In researching other causes of the virus besides greens and meat, I discovered that it can also be contracted from impure water and unpasteurized milk (“E. Coli Infection”).  In an interview with Drew Falkenstein, a lawyer for Marler Clark, he stated that: 

“Though anything can become contaminated due to cross-contamination, the most frequent “outbreak vehicles” in our E. coli cases have been ground beef and fresh produce, though raw milk is fast becoming the most common source of illness.” (Drew)
In a different source, foods associated with carrying the virus were said to include dry-cured salami, lettuce, cheese curds, implicated alfalfa sprouts, as well as unpasteurized fruit juices (Walderhaug). The Center for Disease Control (CDC) has estimated that actually 85 percent of E. coli (O157:H7) illnesses are food borne, leaving a small amount to other sources (Marler). This shows the bacterium’s dependence on food to reach the human body, stressing the importance of being aware of the precautions to the virus, as well as the warning signs and symptoms.
It is very essential to be clean and sanitized while handling food in the kitchen, and it is crucial that all fruits and vegetables are washed before eating (and skinned, if feasible). Fruits that grow in orchards, such as apples, can be contaminated with deer and other similar animal’s fecal matter, who leave droppings around the apple trees. Therefore, any type of fruit or vegetable can be carrying E. coli and several other food borne diseases, many of them being undetectable to human senses (Marler).
After researching my question concerning how E. coli contaminates the food we eat, I feel as if I have covered the idea diligently. The ideas regarding cleanliness and E. coli awareness are all very crucial in the prevention of personal sickness, as well as outbreaks. I know that it is my personal duty to protect myself from the disease by being educated on the proper ways to cook, clean, and serve food to myself and my family. This knowledge brings me one more step closer to understanding and overcoming my fear of E. coli.

I now must concentrate on answering the second part of my thesis question: “How does the bacterium affect the human body?”. While browsing through my resources, I realized that there are numerous different ways that E. coli affects the human body, harmless as well as malicious. Similar to several singular types of E. coli, there are also many infections and poisons that are involved with the bacterium as well. In several of my sources, I found a poison called Shiga Toxin, which produces E. coli O157:H7 (Tierno). Once this toxin is ingested, the affects of the bacterium begin to set in. An inflammation known as Hemorrhagic colitis is the first symptom, which includes harsh cramps and severe abdominal pains. Within 24 hours, diarrhea beings and can last up to 10 days. Within this time, blood begins to show in the stool, and vomiting and fever may occur (Marler). Dehydration plays a large role in the affect E. coli has on the body, and it is nearly impossible to stay hydrated. The loss of electrolytes causes fatigue and even nausea, with a lack of appetite (“E. Coli Infection”). In rare cases, a person in the hemorrhagic colitis stage of the virus can develop hemolytic uremic syndrome (HUS), a life threatening condition. This means that the red blood cells have become fragmented, and the kidneys stop working. In this case, no urine can be passed, and the body becomes more and more sick over time (Hart).
Although it has been identified since the 1950s, the severity of (HUS) was not recognized until the year 1993, when there was a large E. coli outbreak in Washington State linked to hamburgers served from a fast-food restaurant.  A shocking 501 cases of E. coli were reported, 151 of those people were hospitalized, 45 developed (HUS), and three people died (Marler). This opened the nation’s eyes to the gravity of the E. coli virus, and had the government working non-stop to learn everything possible about the deadly strain (E. Coli Research). It is stories like these that cultivated my fear of the bacterium in my childhood years, yet as I become more educated on the causes and affects, I feel myself becoming more aware than afraid.
In a source written by Bill Marler, of Marler Clark, the most extreme affects of the virus is discussed. He states that the vital organs can become injured by the toxins, which attaches to receptors and moves to the body cells. There, it shuts down the protein makers, resulting in serious cellular injury, or death. If death is avoided, permanent damage has been done to the kidneys, pancreas, and brain, in which the patient much live with for the rest of their life (Marler).
The seriousness of E. coli comes with the life-threatening, as well as life changing affects that being infected with the virus has on the body. In my interview with Drew Falkenstein, he discussed such a case:

 “We represented 30 people who experienced kidney failure in the 2006 spinach outbreak alone; three people died; and at least seven who will probably require multiple kidney transplants over the course of their lives due to their E. coli O157:H7 infections.” (Drew).
The lawyers at Marler Clark work with these tragic stories every day. Drew also mentioned how hard it is to keep up with all of the cases including many different illnesses and many different clients. When I asked Drew what major role E. coli played in his career, he responded:

“E. coli O157:H7 has not just played a “major role” in my career, it has been my career for the last six years.” (Drew).
In concluding my research, I found that I had established a very deep and thorough understanding of E. coli, which had been my initial goal. I now know the many different ways that E. coli can be cross-contaminated and transferred, and how it reaches restaurants and grocery stores around the world. I also have a well-rounded understanding of the affects that the virus has on the body, as well as the severity of each case. I can say that I have overcome my fear of E. coli by simply learning the facts about why, how and where it can strike.
What This Meant To Me:
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Writing this I-Search paper has proven to be more than just a clutter of facts and statistics thrown together to make an argument, because I felt as if I was writing it more for myself than for a grade. Since I was a child, I let the stories about E. coli scare me, when I never really knew what the bacterium was in the first place. I had always pictured E. coli as a bug that would creep around, looking for something to infect. It was almost as if it was out to get me, and if I wasn’t careful, it would find me. Now knowing the facts, and having a thorough understanding of where it comes from and what affects it has on the human body, I know that although it is rare, there are still many ways to prevent myself from ever contracting the virus. In answering my thesis question, I have proven to myself that there is sense and order behind the “unmerciful monster” of E. coli, and I have a new found outlook and respect for the “slippery, slimy creature that creeps around in the most unusual of places”.
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