Excerpt/summary from: GMO Myths & Truths (2012) http://bit.ly/O0IAQS

HEALTH HAZARDS OF GM FOODS

Myth: GM foods are safe to eat
Truth: Studies show that GM foods can be toxic or allergenic

“Most studies with GM foods indicate that they may cause hepatic, pancreatic, renal, and reproductive effects
and may alter haematological [blood], biochemical, and immunologic parameters, the significance of which
remains to be solved with chronic toxicity studies.”— Dona A, Arvanitoyannis IS. Health risks of genetically
modified foods. Crit Rev Food Sci Nutr. 2009; 49: 164-175"

Feeding studies on laboratory and farm animals show that GM foods can be toxic or allergenic:

e Rats fed GM tomatoes developed stomach lesions (sores or ulcers).? ® This tomato, Calgene’s
Flavr Savr, was the first commercialized GM food.

e Mice fed GM peas (not subsequently commercialized) engineered with an insecticidal protein
from beans showed a strong, sustained immune reaction against the GM protein. Mice
developed antibodies against the GM protein and an allergic-type inflammation response. Also,
the mice fed on GM peas developed an immune reaction to chicken egg white protein. The
findings showed that the GM insecticidal protein acted as a sensitizer, making the mice
susceptible to developing immune reactions and allergies to normally non-allergenic foods.
This is called immunological cross-priming.*

¢ Mice fed GM soy showed disturbed liver, pancreas and testes function. The researchers found
abnormally formed cell nuclei and nucleoli in liver cells, which indicates increased metabolism
and potentially altered patterns of gene expression.® ©’

¢ Mice fed GM soy over their lifetime (24 months) showed more acute signs of ageing in the liver
than the control group fed non-GM soy.?

e Rabbits fed GM soy showed enzyme function disturbances in kidney and heart.®

¢ Female rats fed GM soy showed changes in uterus and ovaries compared with controls fed
organic non-GM soy or a non-soy diet. Certain ill effects were found with organic soy as well as
GM soy, showing a need for investigation into the effects of soy-based diets (GM and non-GM)
on health.*

o Areview of 19 studies (including industry’s own studies submitted to regulators in support of
applications to commercialise GM crops) on mammals fed with commercialised GM soy and
maize that are already in our food and feed chain found consistent toxic effects on the liver and
kidneys. Such effects may be markers of the onset of chronic disease, but long-term studies, in
contrast to these reported short- and medium-term studies, would be required to assess this
more thoroughly. Such long-term feeding trials on GMOs are not required by regulators
anywhere in the world.**

e Rats fed insecticide-producing MON863 Bt maize grew more slowly and showed higher levels
of certain fats (triglycerides) in their blood than rats fed the control diet. They also suffered
problems with liver and kidney function. The authors stated that it could not be concluded that
MONB863 maize is safe and that long-term studies were needed to investigate the
consequences of these effects.™

e Rats fed GM Bt maize over three generations suffered damage to liver and kidneys and
alterations in blood biochemistry.*®

e A re-analysis of Monsanto’s own rat feeding trial data, submitted to obtain approval in Europe
for three commercialised GM Bt maize varieties, MON863, MON810, and NK603, concluded
that the maize varieties had toxic effects on liver and kidneys. The authors of the re-analysis
stated that while the findings may have been due to the pesticides specific to each variety,
genetic engineering could not be excluded as the cause.**
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¢ Old and young mice fed GM Bt maize showed a disturbance in immune system cells and in
biochemical activity.™

e Female sheep fed Bt GM maize over three generations showed disturbances in the functioning
of the digestive system, while their lambs showed cellular changes in liver and pancreas.*®

¢ GM Bt maize DNA was found to survive processing and was detected in the digestive tract of
sheep. This raises the possibility that the antibiotic resistance gene in the maize could move
into gut bacteria, an example of horizontal gene transfer.’ In this case, horizontal gene
transfer could produce antibiotic-resistant disease-causing bacteria (“superbugs”) in the gut.

e Rats fed GM oilseed rape developed enlarged livers, often a sign of toxicity.*?

¢ Rats fed GM potatoes showed excessive growth of the lining of the gut similar to a pre-
cancerous condition and toxic reactions in multiple organ systems.*®

¢ Mice fed a diet of GM Bt potatoes or non-GM potatoes spiked with natural Bt toxin protein
isolated from bacteria showed abnormalities in the cells and structures of the small intestine,
compared with a control group of mice fed non-GM potatoes. The abnormalities were more
marked in the Bt toxin-fed group. This study shows not only that the GM Bt potatoes caused
mild damage to the intestines but also that Bt toxin protein is not harmlessly broken down in
digestion, as GM proponents claim, but survives in a functionally active form in the small
intestine and can cause damage to that organ.*

o Rats fed GM rice for 90 days had a higher water intake as compared with the control group fed
the non-GM isogenic (from same genetic background but without the genetic modification) rice.
The GM-fed rats showed differences in blood biochemistry, immune response, and gut
bacteria. Organ weights of female rats fed GM rice were different from those fed non-GM rice.
The authors claimed that none of the differences were “adverse”, but they did not define
“adverse”. Even if they had defined it, the only way to know if such changes are adverse is to
extend the length of the study, which was not done.?

o Rats fed GM Bt rice developed significant differences as compared with rats fed the non-GM
isogenic line of rice. These included differences in the populations of gut bacteria — the GM-fed
group had 23% higher levels of coliform bacteria. There were differences in organ weights
between the two groups. The authors concluded that the findings were likely to be due to
“unintended changes introduced in the GM rice and not from toxicity of Bt toxin” in its natural,
non-GM form.*

¢ A study on rats fed GM Bt rice found a Bt-specific immune response in the non-GM-fed control
group as well as the GM-fed groups. The researchers concluded that the immune response in
the control animals was due to their inhaling particles of the powdered Bt toxin-containing feed
consumed by the GM-fed group. The researchers recommended that for future tests involving
Bt crops, GM-fed and control groups should be kept separate.?* This indicates that animals can
be sensitive to very small amounts of GM proteins, so even low levels of contamination of non-
GM crops with GMOs could be harmful to health.

In these studies, a GM food was fed to one group of animals and its non-GM counterpart was fed to a
control group. The studies found that the GM foods were more toxic or allergenic than their non-GM
counterparts.

Study findings such as those described above have made it increasingly difficult for GM proponents to
claim that there are no differences between the effects of GM foods and their non-GM counterparts —
clearly, there are.

To sidestep this problem, GM proponents often claim that statistically significant effects, such as those
found in the above studies, are not “biologically relevant”.
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But this is not scientifically justified. In order to determine whether changes seen in these short- to
medium-term studies are biologically relevant, the researchers would have to:

o Define in advance what “biological relevance” means in the context of the particular crop and
test animal

e Extend the current study design from a medium-term to a long-term period to see how changes
seen in the short-term experiments develop — whether they disappear or develop into disease
or premature death.'

This is not generally done.

Myth: EU research shows GM foods are safe
Truth: EU research shows evidence of harm from GM foods

A report published in 2010 by the European Commission called A Decade of EU-Funded GMO
Research (2001-2010)* is often claimed to show that GM foods are safe. But this is untrue: some of
studies included in the project, summarised below, show risks.

o A feeding trial on rats fed GM rice found significant differences in the GM-fed group as
compared with the control group fed the non-GM parent line of rice. These included a higher
water intake by the GM-fed group, as well as differences in blood biochemistry, immune
response, and gut bacteria. Organ weights of female rats fed GM rice were different from those
fed non-GM rice. Commenting on the differences, the authors said, “None of them were
considered to be adverse”. But they added that this 90-day study “did not enable us to
conclude on the safety of the GM food.”? In reality, a 90-day study is too short to show
whether any changes found are “adverse” (giving rise to identifiable illness).

e A study on rats fed GM Bt rice found significant differences in the GM-fed group of rats as
compared with the group fed the non-GM isogenic (of a genetically similar background but
without the genetic modification) line of rice. These included differences in the distribution of
gut bacterial species — the GM-fed group had 23% higher levels of coliform bacteria. There
were also differences in organ weights between the two groups, namely in the adrenals, testis
and uterus. The authors concluded that the “possible toxicological findings” in their study “most
likely will derive from unintended changes introduced in the GM rice and not from toxicity of Bt
toxin” in its natural, non-GM form.?

¢ A study on rats fed GM Bt rice found a Bt-specific immune response in the non-GM-fed control
group as well as the GM-fed groups. This unexpected finding led the researchers to conclude
that the immune response in the control animals must have been due to their inhaling particles
of the powdered Bt toxin-containing feed consumed by the GM-fed group. The researchers
recommended that for future tests on Bt crops, GM-fed and control groups should be kept in
separate rooms or with separate air handling systems.**

Myth: GM foods have been proven safe for human consumption
Truth: The few studies that have been conducted on humans show
problems

GM foods are not properly tested for human safety before they are released for sale.?® *° The only
published studies that have directly tested the safety of GM foods for human consumption found
potential problems but were not followed up:
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¢ In a study on human volunteers fed a single GM soybean meal, GM DNA survived processing
and was detected in the digestive tract. There was evidence of horizontal gene transfer to gut
bacteria.”’ *® Horizontal gene transfer is a process by which DNA is transferred from one
organism to another through mechanisms other than reproductive mechanisms.

¢ In a study on humans, one of the experimental subjects showed an immune response to GM
soy but not to non-GM soy. GM soy was found to contain a protein that was different from the
protein in non-GM soy. This suggests that GM foods could cause new allergies.?

e A GM soy variety modified with a gene from Brazil nuts was found to react with antibodies
present in blood serum taken from people known to be allergic to Brazil nuts. This indicates
that this soy variety would produce an allergic reaction in people allergic to Brazil nuts.*

e A study conducted in Canada detected significant levels of the insecticidal protein, Cry1Ab,
which is present in GM Bt crops, circulating in the blood of pregnant women and in the blood
supply of their foetuses, as well as in the blood of non-pregnant women.*! How the Bt toxin
protein got into the blood is unclear and the detection method used has been disputed.
Nevertheless, this study raises questions as to why GM Bt crops are being commercialised
when research raises serious concerns about their safety and no systematic effort is under
way to replicate and assess the validity of that research.

These studies should be followed up with controlled long-term studies and GM foods and crops should
not be commercialised in the absence of such testing.

Myth: No one has ever been made ill by a GM food
Truth: There is no scientific evidence to support this claim

GM proponents claim that people have been eating GM foods in the United States for 16 years without
ill effects. But this is an anecdotal, scientifically untenable assertion, as no epidemiological studies to
look at GM food effects on the general population have ever been conducted.

Furthermore, there are signs that all is not well with the US food supply. Reports show that food-
related illnesses increased two- to ten-fold in the years between 1994 (just before GM food was
commercialized) and 1999.%* * No one knows if there is a link with GM foods because they are not
labelled in the US and consumers are not monitored for health effects.
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