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Genetically Modified Foods Present Unprecedented Health Dangers

Rhetoric from the United States government since the early 1990s proclaims that genetically
modified (GM) foods are no different from their natural counterparts that have existed for
centuries. But this is a political, not a scientific assertion. Numerous scientists at the FDA
consistently described these newly introduced gene-spliced foods as cause for concern. In
addition to their potential to produce hard-to-detect allergies and nutritional problems, the
scientists said that “The possibility of unexpected, accidental changes in genetically
engineered plants” might produce “unexpected high concentrations of plant toxicants.”1 GM
crops, they said, might have “Increased levels of known naturally occurring toxins, . . .
appearance of new, not previously identified” toxins, and an increased tendency to gather
“toxic substances from the environment” such as “pesticides or heavy metals.” They
recommended testing every GM food “before it enters the marketplace.”2 But the Food and
Drug Administration (FDA) was under orders from the first Bush White House to promote the
biotechnology industry, and the political appointee in charge of agency policy was the former
attorney for biotech giant Monsanto—and later became their vice president. The FDA policy
ignored the scientists’ warnings and allowed GM food crops onto the market without any
required safety studies.

From the few safety tests that have been conducted, the results are disturbing—lab animals
fed GM diets show damage to virtually every system studied. Reports from farmers are even
less encouraging—thousands of sick, sterile and dead animals are traced to GM feed.3 And
there are sufficient links to allergies to conclude that GMOs are probably contributing to the
rise in food allergies. This article explores some of the disturbing findings.

GM diet shows toxic reactions in digestive tract

The very first crop submitted to the FDA’s voluntary consultation process, the FlavrSavr
tomato, showed evidence of toxins. Out of 20 female rats fed the GM tomato, 7 developed
stomach lesions.4 The director of FDA’s Office of Special Research Skills wrote that the
tomatoes did not demonstrate a “reasonable certainty of no harm,”5 which is their normal
standard of safety. The Additives Evaluation Branch agreed that “unresolved questions still
remain.”6 The political appointees, however, did not require that the tomato be withdrawn.1

According to Arpad Pusztai, PhD, one of the world’s leading experts in GM food safety
assessments, the type of stomach lesions linked to the tomatoes “could lead to life-
endangering hemorrhage, particularly in the elderly who use aspirin to prevent [blood clots].”7

Pusztai believes that the digestive tract should be the first target of GM food risk assessment,
because the gut is the first (and largest) point of contact with the foods; it can reveal various
reactions to toxins. He was upset, however, that the research on the FlavrSavr never looked
passed the stomach to the intestines. Other studies that did look found problems.

Mice were fed potatoes with an added bacterial gene, which produced an insecticide called
Bt-toxin. Scientists analyzed the lower part of their small intestines (ileum) and found
abnormal and damaged cells, as well as proliferative cell growth.8 Rats fed potatoes
engineered to produce a different type of insecticide (GNA lectin from the snowdrop plant)
also showed proliferative cell growth in both the stomach and intestinal walls (see photo).9

Although the guts of rats fed GM peas were not examined for cell growth, the intestines were

                                                  
1 Calgene had submitted data on two lines of GM tomatoes, both using the same inserted
gene. They voluntarily elected to market only the variety that was not associated with the
lesions. This was not required by the FDA, which did not block approvals on the lesion-
associated variety. The FlavrSavr tomato has since been taken off the market. After the
FlavrSavr, no other biotech company has submitted such detailed data to the FDA. And the
superficial summaries they do present to the agency are dismissed by critics as woefully
inadequate to judge safety.
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mysteriously heavier; possibly resulting from such growth.10 Cell proliferation can be a
precursor to cancer and is of special concern.
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GM diets cause liver damage

The state of the liver—a main detoxifier for the body—is another indicator of toxins.

• Rats fed the GNA lectin potatoes described above had smaller and partially atrophied
livers.11

• Rats fed Monsanto’s Mon 863 corn, engineered to produce Bt-toxin, had liver lesions and
other indications of toxicity.12

• Rabbits fed GM soy showed altered enzyme production in their livers as well as higher
metabolic activity.13

• The livers of rats fed Roundup Ready canola were 12%–16% heavier, possibly due to
liver disease or inflammation.14

• And microscopic analysis of the livers of mice fed Roundup Ready soybeans revealed
altered gene expression and structural and functional changes.15 Many of these changes
reversed after the mice diet was switched to non-GM soy, indicating that GM soy was the
culprit. The findings, according to molecular geneticist Michael Antoniou, PhD, “are not
random and must reflect some ‘insult’ on the liver by the GM soy.” Antoniou, who does human
gene therapy research in King’s College London, said that although the long-term
consequences of the GM soy diet are not known, it “could lead to liver damage and
consequently general toxemia.”16

Higher death rates and organ damage

Some studies showed higher death rates in GM-fed animals. In the FlavrSavr tomato study,
for example, a note in the appendix indicated that 7 of 40 rats died within two weeks and were
replaced.17 In another study, chickens fed the herbicide tolerant “Liberty Link” corn died at
twice the rate of those fed natural corn.18 But in these two industry-funded studies, the deaths
were dismissed without adequate explanation or follow-up.

In addition, the cells in the pancreas of mice fed Roundup Ready soy had profound changes
and produced significantly less digestive enzymes;19 in rats fed a GM potato, the pancreas
was enlarged.20 In various analyses of kidneys, GM-fed animals showed lesions, toxicity,
altered enzyme production or inflammation. Enzyme production in the hearts of mice was
altered by GM soy.21 And GM potatoes caused slower growth in the brain of rats.22

Reproductive failures and infant mortality

In both mice and rats fed Roundup Ready soybeans, their testicles showed dramatic
changes. In rats, the organs were dark blue instead of pink (see photo).23 In mice, young
sperm cells were altered.24 Embryos of GM soy-fed mice also showed temporary changes in
their DNA function, compared to those whose parents were fed non-GM soy.25

More dramatic results were discovered by a leading scientist at the Russian National
Academy of sciences. Female rats were fed GM soy, starting two weeks before they were
mated.

• Over a series of three experiments, 51.6 percent of the offspring from the GM-fed
group died within the first three weeks, compared to 10 percent from the non-GM soy group,
and 8.1 percent for non-soy controls.

• “High pup mortality was characteristic of every litter from mothers fed the GM soy
flour.”26

• The average size and weight of the GM-fed offspring was quite a bit smaller.27

• In a preliminary study, the GM-fed offspring were unable to conceive.28

After the three feeding trials, the supplier of rat food used at the Russian laboratory began
using GM soy in their formulation. Since all the rats housed at the facility were now eating GM
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soy, no non-GM fed controls were available for subsequent GM feeding trials; follow-up
studies were canceled. After two months on the GM soy diet, however, the infant mortality
rate of rats throughout the facility had skyrocketed to 55.3 percent (99 of 179).29

Farmers report livestock sterility and deaths

About two dozen farmers reported that thousands of their pigs had reproductive problems
when fed certain varieties of Bt corn. Pigs were sterile, had false pregnancies, or gave birth to
bags of water. Some cows and bulls also became sterile. Bt corn was also implicated by
farmers in the deaths of cows, horses, water buffaloes, and chickens. 30

When Indian shepherds let their sheep graze continuously on Bt cotton plants, within 5-7
days, one out of four sheep died. There was an estimated 10,000 sheep deaths in the region
in 2006, with more reported in 2007. Post mortems on the sheep showed severe irritation and
black patches in both intestines and liver (as well as enlarged bile ducts). Investigators said
preliminary evidence “strongly suggests that the sheep mortality was due to a toxin. . . . most
probably Bt-toxin.”31

GM Foods May Cause Allergies

Allergic reactions occur when the immune system interprets something as foreign, different
and offensive, and reacts accordingly. All GM foods, by definition, have something foreign
and different. And several studies show that they provoke reactions.

Rats fed Monsanto’s GM corn, for example, had a significant increase in blood cells related to
the immune system.32 GM potatoes caused the immune system of rats to respond more
slowly.33 And a harmless protein was transformed into a potentially deadly allergen, when
produced within GM peas.34 Although the potatoes and peas were not commercialized, they
had passed the superficial tests normally used to approve most GM crops. Crops that did
make it to the market, however, may be triggering immune responses in the unsuspecting
population.

GM soy might have doubled UK soy allergies

Soon after GM soy was introduced into the UK, researchers at the York Laboratory reported
that allergies to soy had skyrocketed by 50% in a single year. Although no follow-up studies
were done, there are many ways in which genetic engineering could be the culprit.

Monsanto’s “Roundup Ready” GM soy is planted in 89% of US soy acres. A foreign gene
from bacteria (with parts of virus and petunia DNA) is inserted, which allows the plant to
survive applications of the otherwise deadly Roundup herbicide. Because people aren’t
usually allergic to a food until they have eaten it several times, we don’t know in advance if
the protein produced by bacteria, which has never been part of the human food supply, will
provoke a reaction. As a precaution, scientists compare the amino acid sequence of the novel
protein with a database of known allergens. If there is a match, according to criteria
recommended by the World Health Organization (WHO) and others, the GM crop should
either not be commercialized or additional testing should be done. Sections of the protein
produced in GM soy are identical to known allergens, but the soybean was introduced before
WHO criteria were established and the recommended additional tests were not conducted.

To make matters worse, the only published human feeding study on GM foods verified
that portions of the gene inserted into GM soy transfers into the DNA of human gut
bacteria. This means that years after people stop eating GM soy, they may still be
exposed to its potentially allergenic protein that is continuously produced inside their
intestines.

GM soy has new (or more) allergens

Although biotech advocates describe genes like Legos that cleanly snap into place, the
process of creating a GM crop can produce massive collateral damage in plant DNA. Native
genes can be mutated, deleted, permanently turned on or off, and hundreds may change their
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levels of protein expression. The result may be an increase of an existing allergen or
production of a completely new one. Both appear to have happened in GM soy.

Levels of one soy allergen, trypsin inhibitor, were as much as seven times higher in cooked
GM soy compared to a non-GM control.35 Another study verified that GM soybeans contain a
unique, unexpected protein, not found in controls. Moreover, it reacts with IgE antibodies,
suggesting that it may provoke dangerous allergic reactions. The same study revealed that
one human subject showed a skin prick immune response only to GM soy, but not to natural
soy.

In addition, a protein in natural soy cross-reacts with peanut allergies.36 That means that soy
may trigger reactions in some people who are allergic to peanuts. This cross-reactivity could
theoretically increase in GM varieties. Thus, the doubling of US peanut allergies in the five
years immediately after GM soy was introduced might not be a coincidence.

GM soy might impede digestion, leading to widespread allergies

GM soy also produces an unpredicted side effect in the pancreas of mice—production of
digestive enzymes is dramatically reduced. If fewer enzymes cause food proteins to
breakdown more slowly, there is more time for allergic reactions to take place. Thus, digestive
problems from GM soy might promote allergic reactions to a wide range of proteins, not just to
soy.

Pesticides producing GM crops may cause allergies

In addition to herbicide tolerant crops, the second major trait in GM crops is built-in pesticide
production. When bugs take a bite of such a GM plant, the toxin creates holes in their
stomach and kills them.

The fact that we consume that same toxic pesticide is hardly appetizing. But biotech
companies tell us that the pesticide, called Bt-toxin, has a history of safe use, is quickly
destroyed in our stomach; and wouldn’t react with humans or mammals in any event.
Research tells a different story.

Natural Bt spray is dangerous to humans

For years, organic farmers and others have used solutions containing natural Bt bacteria
(Bacillus thuringiensis) as a method of insect control. Genetic engineers take the gene that
produces the toxin in bacteria and insert it into the DNA of crops, so that the plant does the
work, not the farmer. Studies verify, however, that natural Bt-toxin is not fully destroyed from
digestive and does react with mammals. Mice fed Bt-toxin, for example, showed an immune
response as potent as cholera toxin, and become immune sensitive to formerly harmless
compounds.37,38

Moreover, when natural Bt was sprayed over areas around Vancouver and Washington State
to fight gypsy moths, about 500 people reported reactions—mostly allergy or flu-like
symptoms.39,40 Farm workers and others also report serious reactions4142434445 and authorities
have long acknowledged that “People with compromised immune systems or preexisting
allergies may be particularly susceptible to the effects of Bt.”46

The toxin in GM plants is more dangerous

The Bt-toxin produced in GM crops is “vastly different from the bacterial [Bt-toxins] used in
organic and traditional farming and forestry.”47 GM plants produce about 3,000-5,000 times
the amount of toxin as the spray, which is also designed to be more toxic than natural
varieties.48 And like the protein in GM soy, properties of Bt protein fail the WHO criteria
designed to prevent allergenic GM crops from being approved.

Bt cotton triggers allergic reactions

In 2005, a medical team reported that hundreds of agricultural workers in India are developing
allergic reactions when exposed to Bt cotton, but not to natural varieties.49 Their symptoms
are virtually identical to those described by the 500 people in Vancouver and Washington who
were sprayed with Bt (see table).
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  Upper respiratory Eyes Skin Overall

Bt Spray Sneezing,
runny nose,
exacerbations of
asthma

Watery,
red

Itching, burning,
inflammation, red,
swelling

Fever,

some in
hospital

Bt cotton Sneezing,
runny nose

Watery,
red

Itching, burning,
eruptions,
red, swelling

Fever,

some in
hospital

Bt corn pollen may cause allergies

Bt-toxin is produced in several varieties of GM corn. The toxin can be eaten intact or even
breathed in from pollen. In 2003, during the time when an adjacent Bt cornfield was
pollinating, virtually an entire Filipino village of about 100 people was stricken by mysterious
skin, respiratory, and intestinal reactions. The symptoms appeared progressively from those
living closest to the field to those further away. Blood samples from 39 individuals showed
antibodies in response to Bt-toxin—supporting, but not proving, a link. When the same corn
was planted in four other villages the following year, however, the symptoms returned in all
four areas—only during the time of pollination.

The potential dangers of breathing GM pollen had been identified in 1998 by the UK Joint
Food Safety and Standards Group, who also warned that genes from inhaled pollen might
transfer into the DNA of bacteria in the respiratory system.50 If Bt genes transfer to human
bacteria, either in the lungs or, as confirmed in the soy study above, in the intestines,
the microorganisms may be converted into living pesticide factories, possibly
producing Bt-toxin inside of us year after year.

Dangerous denial

The warnings of the FDA scientists appear to have come true. But we were not supposed to
know about their concerns. The agency’s internal memos were only made public due to a
lawsuit. Instead, we were supposed to believe the official FDA policy, claiming that the
agency is not aware of information showing that GM foods are meaningfully different. This
statement, crafted by political appointees, directly contradicts the scientific consensus at the
FDA.

Nearly every independent animal feeding safety study on GM foods shows adverse or
unexplained effects. But we were not supposed to know about these problems either—the
biotech industry works overtime to try to hide them. Industry studies described above, for
example, are neither peer-reviewed nor published. It took lawsuits to make two of them
available. And adverse findings by independent scientists are often suppressed, ignored, or
denied. Moreover, researchers that discover problems from GM foods have been fired,
stripped of responsibilities, deprived of tenure, and even threatened. The myth that GM crops
are the same safe food we have always eaten continues to circulate.

With the overwhelming evidence of problems since their introduction in 1996, however, it is
likely that GM foods are contributing to the deterioration of health in the United States,
Canada, and other countries where it is consumed. Without human clinical trials or post-
marketing surveillance, we can’t tell which worsening health statistic may be due to these
foods. But we also can’t afford to wait until we find out. GM foods must be removed from our
diet immediately. Ideally, this should be mandated by the government. Until then, more and
more people are making healthy non-GM choices for themselves and their family.

To learn which foods are genetically modified and how to protect yourself, visit
www.GeneticRoulette.com.
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