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Cereal on the breakfast table.  Corn chips as a midmorning snack.  A glass of milk with lunch.  What do all of these scenarios have in common?  Chances are fairly high that these foods contain some sort of genetically modified ingredients.  Americans’ lack of knowledge about genetically modified foods was clear when a survey was conducted by the Pew Initiative on whether they had eaten them: just 24% believe they have consumed genetically modified foods (“Pew Initiative”).  In the United States, an estimated 60% of processed foods now contain genetically engineered ingredients (Fox 12). With such ubiquity of genetically modified foods, there is much to be discovered about the risks and consequences of their entrance into our food supply.  How do we know we are asking the right questions regarding genetically modified foods and crops?  The honest answer: we don’t!  To fully understand the issue at stake, we must take a look at what questions are currently being asked by delving deeply into the realm of genetically modified foods.

The typical American now eats up to 34% of calories away from home; most often in the form of fast food, which is notorious for being high in fat, calories, and sugar (Spake 1).   Busy Americans often do not have time to consider the specific ingredients being used in food, and most are not even aware of how widespread genetically engineered ingredients are in society today. In fact, knowledge concerning genetically modified (GM) foods remains low. In 2001, 44% had heard something about GM foods; in 2003, that number dropped to 34% (“Pew Initiative”).  Even for those who do wonder if the food they eat contains genetically modified organisms, labeling of these products is not mandatory in the United States. Without doing extensive research, how would anyone know if a food contains genetically modified ingredients?  The average consumer is in the dark.

It is important for the consumer to understand that nothing, including genetically modified foods, is guaranteed to be completely harmless.  Since genetically modified foods are already in the food system in the United States, how do we know that they haven’t done any human damage already?

“The popular view of science is that if you assemble the facts, they will give you clear, definite answers.  The reality of science isn’t anything like that, especially when it comes to human nutrition and its connection with disease” (Willett 71).  Genetically modifying a food involves biologists cutting a gene out of one species’ DNA, modifying it, and inserting it directly into another species’ DNA to transfer a desired trait or characteristic (Smith 50).  However, this gene splicing is not a very precise method of transferring genetic material across species barriers.  Genes are injected randomly into the DNA of the desired species, 97% of this being “junk DNA” which scientists do not know much about (Cummins and Lilliston 24).  Scientists are unsure of exactly what part of the DNA the genes will be injected into – it is largely a matter of chance.

“‘Genetic Engineering’ is not just a laboratory technique.  It is a tool shaped by a particular worldview, supported by a particular political and economic framework” (Anderson 121).    Conventional opponents of biotechnology, who see it as having some potential benefits, argue that the benefits will not transpire as long as profits come first. They are against more than just technology – they are opposing a political system that permits genetic piracy, genetic capitalism, and genetic monopoly by multinational agricultural and pharmaceutical life-science industries (Fox 137-138).  Do Americans have the right to know the composition of the foods they are eating?  Whether or not these foods are harmful, is it fair for biotechnology companies to conceal the fact that people are putting genetically modified foods into their bodies?  Yearly global food sales are now estimated at a value of $2,000 billion.  It is easy to see that the expansion of the genetically engineered food industry can be highly profitable and attractive to the life science industry when compared to the yearly sums of $310 billion for pharmaceuticals, $31 billion for agrochemicals, $23 billion for trade in seeds, and $17 billion for animal health (Anderson 87). 

What would happen if the United States Congress passed a law to label every single food that was genetically modified?  Would widespread panic occur, resulting in plummeting sales of certain products because science is unable to explain exactly what will happen as a result of years of eating genetically modified foods?  According to a poll conducted in 2003 by ABC news, an overwhelming 97% of Americans want genetically modified foods to be labeled (Morris 2).  Why aren’t biotechnology companies listening?  Even if campaigns were launched to make the public more aware and better explain genetically modified foods, much controversy will still ensue.  Whose explanation would be correct, that of a biotechnology giant or a consumer advocacy group?  What would companies leave out of the picture?  Who, even, has the right to offer an explanation, especially if some results are unknown?  What standards will these explanations have to live up to?  Adding labels to products also add to product costs.  Is it fair to use taxpayers’ dollars for product labeling or make the manufacturers cover the costs, forcing them to increase the prices of their products or take cuts in profits?  

Belinda Martineau, a Ph. D. and former team member of Calgene, who developed the genetically modified FlavrSavr( tomato, believes that mandatory, “blanket labeling” of genetically modified products is too ambiguous.  Legislation was introduced into the House of Representatives in 2000, which would require the warning “This product contains a genetically engineered material or was produced with a genetically engineered material” (Martineau 239).   She argued that this statement does not provide enough information on what genes have been spliced into a genetically modified product, nor did it reveal how much testing had been done or what pesticides the product was designed to withstand.  She affirmed that this type of labeling didn’t give her enough information to make an informed and intelligent choice.  Her point stems two important questions: if labeling were mandatory, what information would labels be required to list, and who would verify that the information given was true? 

Monsanto, one of the first companies to commercialize genetically modified crops, was unmindful of the fact that these new genetically modified products might encounter fierce opposition.  

“Monsanto opposed food labeling vigorously, vehemently denied that bioengineered crops might have negative health and environmental impacts, required that farmers pay royalties and sign unprecedented agreements to plant their genetically modified crops…and issued a stream of press releases questioning the credibility of and demeaning the positions of GM opponents” (Winston 215).

Monsanto gained a reputation as a company with an excessive focus on profits rather than ethics and became known for using brutal tactics and arrogant behavior (Winston 216). What else besides profit was the motivating factor for Monsanto?  Why are scientists so eager to promote genetically modified foods as such a staple in our food supply? 

Many Americans became aware of genetically modified foods for the first time in 1996, when soybeans grown in the United States were genetically engineered by Monsanto to be resistant to their best-selling herbicide, RoundUp Ready (scientifically known as glyphosate). When the first consignment of genetically engineered soya arrived in Europe, it was mixed in with the conventional harvest.  The American Soybean Association refused to segregate the genetically engineered soya, declaring it was ‘substantially equivalent’ to ordinary soya (Anderson 15-16).  This theory, which declares that if the selected chemical characteristics compared between a GE product and any variety within the same species are grossly similar and it is shown that genetic engineering has led to no known toxins and allergens, the GE product does not need to be rigorously tested on the assumption that it is no more dangerous than the non-GE equivalent (Anderson 16).  Substantial equivalence has been at the root of the international safety assessment and testing of GE food.  The word to note in the theory is “known.”  If scientists do not understand the entire DNA structure, how is it possible for all potential allergens and toxins, especially those that were recently created as a result of genetic modification, to be “known”? 

Six Canadian government scientists, employed by Health Canada (similar to the FDA), tried to stand up against pressure to approve a product they believed was unsafe.  Dr. Margaret Haylon told the Canadian Senate that while in a meeting with officials from Monsanto, she received an offer that she could only interpret as a bribe of $1 to $2 million to the sciences of Health Canada.  Haylon said when she refused to approve the drug due to her concerns for human health, she was taken off the case.  The Scientists told the Senate committee that “Pharmaceutical manufacturers have far too much influence in the drug approval process” (Smith 77).  

Another genetically modified food controversy also occurred in Canada, concerning the use of a hormone patented by Monsanto, rBST.  It is injected into a third of all United States dairy cows to boost milk production.  The growth of IGF-1, an insulin-like growth factor that causes cells to divide, is stimulated once rBST is injected into the cows. Monsanto themselves admitted in 1993 that IGF-1 can be present at up to five times the normal levels in milk from treated cows. IGF-1 is associated with larger relative risks for common cancers than any other factor yet discovered (Anderson 108).  However, by 1990, the FDA proclaimed that rBST was “safe for human consumption” after 90 day feeding trials carried out by Monsanto showed “no toxicologically significant changes” (Anderson 109).  Furthermore, the Canadian government scientists stated that the FDA misreported the results of the feeding trial, and asserted that the usually-required long term toxicology studies to ascertain human safety were not conducted.  Monsanto took a stand on their product, and fiercely argued against labeling, proclaiming that there is no evidence that hormonal content of milk from cows treated with rBST is different from that of untreated cows (Anderson 104). Considerable evidence reveals that residues of genetically engineered hormone are, in fact, left in the milk of treated cows (Anderson 108).

Further concerns include food allergies and their activation from genetically modified foods. Proteins, contained in all foods, are the basic building materials of a cell.  When a particular protein is eaten, an allergic person may experience symptoms from minor discomfort to serious illness or death.  The gene transfer that occurs in genetic engineering results in the production of new proteins.  If a new protein happens to be one that triggers an allergic reaction, food that was previously safe for a person to eat becomes very dangerous (Anderson 19).  A prime example of how genes can cause undesirable reactions is the StarLink case.  In September 2000, Grace Booth of California and Keith Finger of Florida enjoyed dinners that included ingredients made from corn products.  Each had adverse reactions shortly after eating the food – swelling lips, trouble breathing, diarrhea – and was immediately rushed to hospitals.  Both were clueless until they heard about StarLink, a genetically modified corn product found in the foods they had eaten.  StarLink contained a potential allergen and was not approved for human consumption.  More than 300 items containing the StarLink gene were eventually recalled from grocery store shelves (Smith 165-166).
How did StarLink find its way into the American food supply?  It was discovered that the EPA had allowed StarLink to be fed to cows, hogs, and other livestock.  They claimed they alerted farmers to segregate the corn from non-genetically modified corn, but the rules did not circulate very much.  Even though originally StarLink was planted on less than 1% of US cornfields, it was readily missed into 22% of grain silos, tested by the USDA (Smith 166-167).  The real question here is: how can we prevent other allergic outbreaks, like StarLink, and misunderstandings of the EPA’s rules from happening again? 

Genetically modified foods have also been linked with ecological damage.  Fox emphasizes the inevitability of genetic pollution.  Through cross-pollination, the irregular trans-genes of genetically engineered crops may have already spread into the earth’s life-stream.  This process may be irreversible, as genetic pollution already afflicts many ecosystems throughout the world (Fox 145-146).  Another scary discovery is Dr. Allison Snow’s evidence of genes spreading from herbicide-resistant transgenic crops to weeds, creating a “super weed.”  It is possible, in the worst case scenario, that these super weeds could spread transgenic traits, through pollen, to both non-genetically engineered crop relatives and more organisms of their own species (Fox 149).  The process of genetic modification is also unfair to organic farmers.  Consumers of organic foods are nearly universally opposed to the use of genetically modified technology in organic agriculture.  But will consumers be able to tolerate wind-blown or bee-carried pollen from genetically modified crops contaminating organically grown crops? (Winston 153-160).
Analyst Dr. Rebecca Goldburg reports that over twenty species of fish have been genetically engineered, and that potential ecological impacts of transgenic fish are very serious: 

 “Agriculture facilities are not escape-proof – sometimes large numbers of fish are accidentally released…Escapes of transgenic fish are cause for concern, since they could travel vast distances, spread new diseases, out-compete and hybridize with native fish, and decimate wild fish stocks” (Fox 132).

“Agricultural extensions of genetic engineering…threaten to disrupt the self-organizing, self-replacing, self-healing, regenerative, and self-sustaining capacities of organisms, ecosystems, communities, and national economies” (Fox 138).  If this turns out to be our ecosystem’s future forecast, is it possible to turn back?  How much of a threat, if any, do genetically modified foods pose?  Genetically modified foods may eventually result in permanent physical changes that can be transmitted to subsequent generations (Fox 162).  “In altering the genetic makeup of any organism via genetic engineering, we run not only the risks of genetic dysfunction, disease, and pollution, but also the considerable risk of inadvertently damaging the so-called epigenetic capacity of organisms to adapt to environmental changes and stress factors”  (Fox 164).

So with all the supposed dangers of genetically modified foods, why are there people who still support them?

Some argue that genetically modified foods will feed the world’s hungry and save the world from famine. Agribusiness can contribute to help alleviate problems such as hunger, poverty and malnutrition; but only if it becomes much less consumed with selling products and making a profit (Fox 64). According to the United Nations, the world contains 842 million chronically undernourished people.  The reason for this is not, contrary to what many think, a shortage of food.  Rather, these 842 million people are too poor to produce or buy the food they need.  The real causes of hunger are poverty, inequality, and lack of access to food.  Genetically modified foods do nothing to address these root causes (Cummins and Lilliston 27).  Here in the United States, we have what Dr. Walter Willett calls the “overproduction problem” (Willett 43), summed up by Marion Nestle, chair of the Department of Nutrition and Food Studies at New York University: “Food is so overproduced in the U.S. that there are 3,800 calories per person per day, and we only need about half of that” (Spake 2).


Others believe that farmers will benefit economically from growing genetically modified foods.  Visions of large, pesticide resistant vegetables with the ability to stay fresh for long periods of time may come to mind with the term “genetically modified foods.”  Monsanto’s RoundUp Ready soybeans are currently the most popular genetically engineered crop, comprising over 70% of all global acreage for genetically engineered crops. The USDA government statistics for 1996 to 2003 show, however, that farmers growing genetically modified crops did not have overall yield production increases.  In fact, Dr. Charles Benbrook, former chair of the National Research Council’s Agriculture Committee, has shown that farmers growing the RoundUp Ready soybeans actually experienced yield decrease of approximately 7% in comparison to farmers who planted conventional soybeans (Benbrook 2).

Many also support the view that genetically modified foods have an increased nutritional value over conventional foods.  However, no genetically modified food on the market has been shown to be more nutritious or taste better than non-genetically modified foods (Cummins and Lilliston 24-25).  The four major genetically modified commercial crops – soybeans, corn, canola, and cotton – have been genetically altered to express only two traits: survival after being sprayed with specific, highly toxic herbicides, or production of the insecticide Bt (Bacillus thuringiensis)..  Certain genetically modified foods are shown to have a decreased nutritional value and quality than non-genetically modified foods (Cummins and Lilliston 24-25).  For example, in 1998, Dr. Arpad Pusztai of the prestigious Rowett Institute in Scotland and a team of researchers designed an experiment that inserted a gene, lectin, with pesticide resistant qualities, into two potatoes. This experiment yielded two different transgenic lines of potato, though the potatoes were inserted with the same gene and had the same growing conditions. They should have been substantially equivalent, but one line of the potatoes contained 20% less protein than the other.  Dr. Pusztai also found damage to vital organs and immune systems of the lab animals fed the genetically engineered potatoes (Cummins and Lilliston 33).  If we can see changes like this from a simple potato experiment, who knows what will happen to the nutrition contents of other altered foods?  

Consider a modern tale of a “good thing” gone awry: Trans fats, or vegetable oils solidified by being heated in the presence of hydrogen, have been used in many packaged foods to give products a longer shelf life. Chemists realized that it was easier to ship and store solidified vegetable oils than liquid oils (Willett 63).  However, the large increase in heart disease prompted many studies, which have shown that an increased consumption of trans fats not only raises LDL (bad) cholesterol, but also lowers HDL (good) cholesterol.   Trans fats also increase levels of triglycerides and lipoprotein in the bloodstream, both of which are associated with heart disease (Willett 73).  The rise in the amount of trans fats eaten in the United States suspiciously parallels the rise in heart disease throughout much of the twentieth century.  At one point in time, solidified vegetable oils were thought of as a great discovery – they gave foods a texture similar to regular fat, and were less expensive than butter and more stable than unsaturated fat (Rago). Trans fats were used in numerous food products for many years before the dangers became so apparent.  What if eating genetically modified foods proves to be just as dangerous several years down the road?  

Cummins and Lilliston cite from an article in the Washington Post, 1998.  It was discovered that rodents, who usually have no problem dining on tomatoes, “turned their noses at the genetically modified FlavrSavr( tomato.”  Through gastric tubes and stomach washes, the rats were eventually force fed the tomato.  Lesions developed in several of the rats fed the FlavrSavr, while they did not develop in the control rats. Seven out of the forty died within two weeks  (Cummins and Lilliston 157).  Martineau reports that one of the three FlavrSavr( varieties tested caused this. The FlavrSavr( tomato, though not on the market for very long, was eventually sold in grocery stores nationwide (Martineau 201).

Biotechnology is definitely not as perfect as scientists wish. In 1997, Monsanto released two types of genetically engineered cotton: one to withstand applications of RoundUp Ready, and the other to produce its own pesticide, Bt. The first year the genetically modified cotton was planted, tens of thousands of acres malfunctioned.  In Missouri, plants dropped cotton balls and others died on contact with the herbicide they were originally engineered to tolerate.  In Texas, up to 50% of the Bt cotton failed to provide the predicted level of insecticide and numerous farmers had problems with germination, uneven growth, and lower yield (Hansen).

What happens if this great experiment of genetically modified foods and crops goes terribly wrong?  Who will have legal responsibility if there are severe negative consequences?  Because they are designed to be pest resistant, it is logical to conclude that genetically modified foods will reduce the use of pesticides, which reverberates to lower costs for agribusinesses.  Although farmers may be able to spend less money on pesticides, an experiment gone wrong could mean future lawsuits, food unsafe to eat, and angry consumers.

Much more research needs to be done before genetically modified foods can be deemed completely safe for human consumption.  Even when and if this occurs, each product needs to be examined and thoroughly tested for years to determine if it is completely nontoxic to humans.  How long is long enough?  Who is to define safe?  What tests are necessary, and how many tests should be administered? These are questions that only time and intense scientific research can answer.
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