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Genetically engineered Bt insect-resistant
corn poses human health risks

Research continues to find indicators of potential harm
to humans from eating genetically engineered (genetically
modified or GM) Bt insect-resistant corn.

Bt in GM crops is not equivalent to natural Bt.

Insect resistant corn plants are genetically engineered (genetically modified) to express a toxin from the
soil bacteria Bacillus thuringiensis (Bt) which is known to harm the guts of particular types (orders) of
insects but supposedly not others. The Bt (Cry) proteins bind to specific receptors on the membranes
of mid-gut cells in certain pests, resulting in their rupture. Other insects, animals, and humans do not
have those receptors and it is assumed that the Bt proteins are degraded in the gut and are not harmful
to them. For example, in its most recent Bt corn approval summary (in 2021, for MON95379 from
Bayer), Health Canada states that, “There are no known equivalent receptor sites for Cry proteins in
mammalian species and the more acidic environment of the mammalian gut leads to degradation of
Cry proteins; therefore, this toxic mode of action is not considered relevant to humans.”* However,
studies continue to undermine this assertion (see below).

Genetically modified (GM) Bt crops are also promoted as safe to non-target organisms on the basis that
organic and conventional farmers have long used Bt as an insecticide spray that is benign to non-target
organisms. However, the Bt toxins in GM crops are different from natural Bt in structure, function, and
biological effects.?

Bt is shown to harm non-target insects.

Bt toxin proteins in genetically modified plants have been shown to impact insects that are not the
intended targets. For example, spiders, wasps, ladybugs, and lacewings, which are predators that eat
Bt-targeted insects, were negatively affected by ingesting prey that had consumed GM Bt toxins.?
Additionally, a study published in 2023, funded by the French government, found that Bt Cry1A toxins
disrupt normal growth and functioning of gut cells in fruit flies.* The editor’s evaluation published with
that study is that these findings raise the possibility of Bt toxins altering the intestinal lining of non-
targeted animal species.
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Bt is shown in animal feeding tests to harm mammals.

GM Bt toxins and GM Bt crops have also been found to have toxic effects on mammals in controlled
animal feeding studies. Toxic effects and indications of toxicity have variously been observed in the
blood, stomach, small intestine, liver, kidney, spleen, and pancreas, as well as immune responses, though
the mechanism is not clear from these studies.® At least one study on mice shows Bt toxins binding

to the guts.®

Health Canada does not undertake or require animal feeding studies in order to assess the safety of

GM foods, and very few such tests appear to have been provided to Health Canada by companies for
GM food safety assessments.” In at least four cases, long-term, peer-reviewed animal safety tests on
GM corn were conducted years after Health Canada had approved these products as safe.® For example,
Monsanto’s corn NK603 was approved in 2001, four years before Monsanto published its own peer-
reviewed 90-day animal feeding trial.° Further, Health Canada’s approval was granted a full decade
before the first-ever independent, long-term feeding study.!® That much-debated study (Seralini et al,
republished 2014) observed mammary tumours, and kidney and liver damage, leading to

premature death.!!

Interpreting the results of animal feeding studies is often controversial, with contested results. Many
industry funded studies have observed statistically significant effects in GM-fed animals that the
authors have, however, dismissed as not biologically relevant or not adverse.’? In 2007, independent
scientists analyzed data from Monsanto’s 90-day animal feeding test on the GM corn MON863 (data
that was released as a result of a court case) and published their argument that the data could not lead
to a conclusion of safety.’® In 2009, some of these same scientists examined data from tests on three
commercialized GM corn - NK603, MON810, and MON863 - and argued that they show side-effects.'*

Bt has allergenicity potential.

The CrylAb endotoxin, which is expressed in the most widely planted Bt corn varieties, exhibits three
properties of food allergens: resistance to digestion in simulated gastric fluid, heat stability, and amino
acid homology to a known allergen.'®

The allergenic potential of Cry proteins was shown in the case of “StarLink” corn which was approved for
animal feed use but not human consumption because of its suspected allergenic potential. The company’s
initial studies found that the Cry9c protein of StarLink was stable, and the US Environmental Protection
Agency (EPA) concluded that it was therefore likely to survive processing and digestion, to possibly
interact with the human immune system.’® (Starlink corn widely contaminated the North American

food system in 2000.Y)

Stacking Bt corn traits is not assessed for safety.

Most GM corn varieties on the market in Canada and the US are “stacked” with more than one Bt trait:

e Of the 26 Bt corn products on the market in Canada in 2023, 24 had more than one insect-resistant
trait, and all were tolerant to one or more herbicides. Eighteen of the 26 products expressed more
than two Bt toxins.*®

e Of the GM corn varieties sold in the United States in 2023, on average each expressed 3.6
Bt/VIP traits for insect resistance (and 2.5 herbicide tolerant traits). Fifteen expressed five to
seven Bt/VIP toxins.'?
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However, Health Canada does not assess the environmental or food safety of plants with stacked
GM traits: if each of the individual GM traits (events or lines) has been approved, companies are free
to stack these traits together without a government risk assessment. This means that there has been
no investigation of possible combinatorial effects. For example, in 2010, Monsanto commercialized its
first “Smartstax” corn that had eight different GM traits — six insect-resistant traits and two herbicide-
tolerance traits — without a safety assessment by Canadian government regulators.?°

Bt protein content is not carefully quantified and varies between tissues within plants and between
plants growing under different environmental conditions.?* There are no government maximum residue
limits for Bt toxins in plants,?? and the levels of these toxins exceed maximum tolerances for widely
used corn insecticides.?

There is no monitoring to track potential harm.

In challenging the Mexican government’s decision to restrict food uses of GM corn, the Government

of Canada wrote (2024) that, “To date, Canada is not aware of any credible evidence of adverse health
effects directly attributable to GM technology, or from GM derived foods, including corn.”** However,
there is no monitoring of GM foods or active, dedicated research. There have been no post-market
studies on human populations to determine if there have been adverse health effects and, without
tracing or labelling of GM foods, such studies are not possible.?® In 2003, for example, the United States
Society of Toxicology stated that, “verified records of adverse health effects are absent, although the
current passive reporting system would probably not detect minor or rare adverse effects, nor can

it detect a moderate increase in common effects such as diarrhea.””®

The US government has only recently (2019) implemented a disclosure standard that requires a form
of labelling for some GM foods. In Canada, there is no mandatory labelling of GM foods and the
Canadian government does not monitor which GM foods are on the market.

There are risks of unintended changes in GMOs.

Tracking GM foods is necessary because unintended and unpredicted changes in genetically modified
organisms (GMOs) can remain undetected for years. There is a high level of unintended traits observed,
even in highly-selected commercialized genetically engineered plants, that suggests product developers
and government regulators are not fully controlling for unintended effects.?” Unintended effects, and
mistakes, can be missed.

For example, in 2003, the structure of the transgene in Monsanto’s GM corn MON810 was found to

be different from the description provided to regulators by Monsanto,® in a discovery that suggests

a genomic rearrangement involving the transgene insertion site. In 2013, European regulators also
discovered a “hidden” gene present in many commercialized GM crops,? and, in 2019, foreign DNA

was unexpectedly found in genome-edited hornless cows that were claimed to be free of foreign DNA.°

Dietary exposure is not carefully accounted for.

Canadian’s exposure to GM corn has changed significantly, in both volume and form, since the first Bt
plants were approved. Dietary exposure to GM corn and GM traits has increased significantly as more
GM corn was planted, more corn ingredients have been incorporated into processed foods,! more Bt
traits have been stacked together, and as GM traits were introduced to sweetcorn.

Health Canada maintains that its GM food safety evaluations include the most conservative estimates
of dietary exposure and that, in corn for example, “dietary exposure is calculated taking into account
every use of corn that exists, which would include whole kernel consumption.”*?> And yet, for example,
Health Canada’s summary of its 2001 decision to approve the GM corn NK603 mentions dietary



Genetically engineered Bt insect-resistant corn poses human health risks

exposure via animal feed and processed corn ingredients and explicitly stated that, “The 603 line of
transgenic corn is not a sweet corn,” and that, “Consequently, the dietary exposure of Canadians
to this product is anticipated to be the same as for other lines of commercially available field corn.”*
However, ten years later, without any new government assessment, Monsanto introduced NK603
into sweet corn varieties in Canada.®®

In Monsanto’s response to a 2011 study (Aris et al.>®), the company referred to dietary exposure saying,
“CrylAb is present in GM maize intended primarily for animal feed and processing to food ingredients
(corn syrup, starch, etc.), and human consumption is expected to be quite low.”® However, independent
scientists and the public have no access to the information behind Monsanto’s stated expectation.
CrylAb is now in 15 of the 19 GM Bt corn products that were on the market in Canada in 2023,
including some sweet corn.®

The Canadian government does not have information about the dietary exposure of Canadians to
GM foods beyond knowing that 88% of the corn grown for grain in Canada is GM and 81% of soy.**
The government does not know, for example, how much GM sweet corn is grown, sold, and eaten
in Canada.
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