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A Brief History of Glyphosate
Glyphosate was Originally Patented to 
Clean Pipes, Like Drano – 1964
Glyphosate is the presumed active ingredient 
of Monsanto’s Roundup weedkiller and other 
commercial glyphosate-based herbicide 
formulations. However, it was first patented in 
1964 by Stauffer Chemical Company in Westport, 
Connecticut as a chelator7, for removing unwanted 
mineral deposits from metal pipes like Drano. 

Monsanto Discovers Weed-killing 
Properties – 1974 
A few years later, glyphosate was also found to 
be an effective herbicide by Monsanto’s John E. 
Franz8 and brought to market by the St. Louis-based 
company in 1974 as a non-selective, water-soluble 
herbicide with a specific mechanism of action: the 
directed interruption of plant development through 
metabolic poisoning.

Today, generic glyphosate formulations are 
produced by at least 100 manufacturers and can be 
found in more than 750 products worldwide, with 
Monsanto still dominating the market with more 
than $4.75 billion in sales in 2015 alone.9

Glyphosate, Nutrients and Disease
As with the original pipe cleaning patent, glyphosate 
also binds (chelates) vital nutrients such as iron, 
manganese, zinc, and boron in the soil, preventing 
plants from taking them up.10 11 12 13 This could have 
serious implications for humans, farm animals and 
pets that consume genetically engineered Roundup 
Ready crops, as it could negatively affect the 
nutritional value of food. 

GMO soy plants treated with glyphosate have lower 
levels of essential nutrients and reduced growth, 
compared with GMO and non-GMO soy controls not 
treated with glyphosate.14 Lower nutrient uptake 
may partly account for the increased susceptibility 
of GMO soy to disease,15 as well as its lower yield.
Additionally, glyphosate use has been linked to 
higher levels of soil borne pathogens, like the 
Fusarium fungus and sudden death syndrome in 
Roundup Ready GMO soybeans.16

A German-Egyptian team of researchers found that 
all cows tested from Danish dairy farms excreted 
glyphosate in their urine. Unexpectedly low levels of 
manganese and cobalt were observed in all animals, 
which the authors said could be explained due to 
the strong metal chelating effect of glyphosate. 
Potential signs of liver and kidney toxicity were 
also found in the cows, which the authors noted 
were consistent with the findings of rodent feeding 
studies with GMO glyphosate-tolerant plants.17

Monsanto Receives Antimicrobial  
Patent – 2010
In addition to mineral chelation and herbicidal 
modes of action or treatment, in 2003, Monsanto 
applied for a patent regarding the potential 
antibiotic or antimicrobial activity of glyphosate. 
The patent, finally awarded in 2010,18 has led to 
renewed concern from scientists that low levels 
of glyphosate could have an antimicrobial effect 
and negative impact on human health. Emerging 
scientific evidence suggests that glyphosate can 
alter human and animal intestinal flora and may 
lead to a harmful imbalance in the stomach’s 
microbiome, thus causing a decrease in beneficial 
gut bacteria and a rise in more toxic or harmful 
bacteria like it does in the soil.
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Why Are We Being Exposed 
to Increasing Amounts of 
Glyphosate?
Glyphosate Exposure Has Skyrocketed 
since Roundup Ready GMO Crops Were 
Adopted
Glyphosate (N-phosphonomethylglycine) is the 
most heavily used chemical weedkiller in food and 
agricultural production in human history. Since 
glyphosate-based herbicides were first introduced 
in 1974, glyphosate use has skyrocketed more than 
300-fold, leading to more than 3.5 billion pounds 
being sold in the United States during this time. In 
the past decade alone, more than 2.4 billion pounds 
have been applied to farmers’ fields - or 67% of all 
glyphosate ever sold in the U.S - as a result of the 
widespread adoption of genetically engineered 
crops.19

As the main active ingredient in Monsanto’s 
bestselling herbicide Roundup, each year more than 
300 million pounds of glyphosate-based herbicides 
are sprayed on food crops, lawns and home gardens 
across the country.20

In the past 20 years, there’s been a massive increase 
in glyphosate use directly linked to the introduction 
of Monsanto’s Roundup Ready genetically 
engineered crops21, such as GMO corn, soybeans, 
cotton, sugar beets and canola plants that have 
been specifically manipulated to survive being 
sprayed with glyphosate-based herbicides.22 

According to U.S. Department of Agriculture 
(USDA) data, 93% of all soybeans and 89% corn and 
cotton planted by farmers in the U.S. are genetically 
engineered to be Roundup Ready or glyphosate 
tolerant.23 

In one form or another, whether as refined sugars 
such a high fructose corn syrup or beet sugar, 

oils, vitamins or binding agents, ingredients from 
these genetically engineered plants are included 
in 75 to 80% of the processed foods sold in 
grocery stores across the country. Along with the 
increased exposure risks due to Roundup’s use as 
a pre-harvest drying agent in wheat, oats, barley 
and other crops, Americans now face a continual 
exposure to glyphosate residues in our most 
popular foods. 

Today the levels of Roundup and other glyphosate-
based herbicides used by American farmers are so 
high that the U.S. Geological Survey (USGS) has 
found glyphosate in more than 75 percent of rain 
and rainwater samples across the Midwest.24 This 
means that when farmers spray Roundup on their 
crops, the chemicals not only run off into local rivers 
and streams, but glyphosate also evaporates into 
the air, into local cloud cover, where it can then rain 
on communities downwind even hundreds of miles 
from the original source of application.

Overall, researchers at the USGS detected 
glyphosate in 60 to 100% of both the air and rain 
samples collected in Iowa, Mississippi and Indiana. 
When glyphosate is sprayed on farmers’ fields it 
moves widely into the environment and further 
downstream from where the chemical was intended 
for agricultural use.25

The USGS estimates glyphosate accounted for 
53.5% of total agricultural herbicide use in 2009.26 
Each year, due to the increasing growth of weeds 
resistant to glyphosate-based herbicides, farmers 
are forced to spray more toxic weedkillers on their 
fields to combat newly evolving superweeds. Today, 
more than 80 million acres of U.S. farmland are 
covered with glyphosate-resistant superweeds. 
Now, with the approval new GMO crops designed to 
be resistant to additional herbicides like 2,4-D and 
dicamba, consumers will be exposed to more toxic 
combinations of persistent pesticide residues in 
their food.27 

Estimated Agricultural Use for Glyphosate, 1992
EPest-Low

Estimated Agricultural Use for Glyphosate, 2014 
(Preliminary) EPest-High
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In addition to finding high levels of glyphosate 
in tested food products, a small number of the 
foods tested by Anresco Laboratories were also 
contaminated with aminomethylphosphonic acid 
(AMPA), a metabolite of glyphosate, which is 
considered a weak organic acid with a phosphonic 
acid group and is one of the primary degradation 
products of glyphosate. Regulators claim that 
gylphosate and AMPA have similar toxicological 
profiles, but more research is needed to confirm 
AMPA’s potential toxic impacts. 

With an increasingly steady diet of processed foods, 
the American public is being primed for massive 
and previously unanticipated pesticide residue levels 
in our food, which will only continue to go up with 
the continued adoption and USDA approval of new 
herbicide-tolerant GMO crops.

In addition to on-farm use, Roundup and 

glyphosate-based herbicides are also sprayed 
widely in parks, public spaces, lawns, home gardens, 
on roadsides, in forestry management, and used as 
a pre-harvest drying agent on certain food crops, 
including oats, wheat, barley and edible dry beans.28

With the widespread increase in glyphosate 
use over the past 20 years and the fact that 
independent science has confirmed low level 
exposure to Roundup causes liver and kidney 
damage at only 0.05 ppb glyphosate equivalent, 
as reflected by changes in function of over 4000 
genes, the American public should be concerned 
about glyphosate residues on their food. Additional 
research points to harmful impacts at levels 
between 10 ppb and 700 ppb. Considering these 
shocking new scientific test results, regulators must 
take the below findings into account during any re-
authorization of glyphosate.
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Binding of Vital Nutrients
• Glyphosate binds (chelates) vital nutrients 

such as iron, manganese, zinc, and boron in 
the soil, preventing plants from taking them 
up. https://core.ac.uk/download/pdf/11741277.
pdf?repositoryId=393

• Genetically Modified (GM) soy plants treated 
with glyphosate have lower levels of essential 
nutrients and reduced growth, compared with 
GMO and non-GMO soy controls not treated 
with glyphosate. http://link.springer.com/
article/10.1007%2Fs11104-009-0081-3

Antibiotic Resistance
• Research lead by a team from the University of 

Canterbury, New Zealand found that commonly 
used herbicides, including Roundup, can cause 
bacteria to become resistant to antibiotics. 
http://mbio.asm.org/content/6/2/e00009-15

For Reference: Allowed Levels of Glyphosate in 
Drinking Water

• Council of the European Union. Council 
directive 98/83/EC of 3 November 1998 on 
the quality of water intended for human 
consumption. Off J Eur Communities. 1998. 
http://eur-lex.europa.eu/LexUriServ/LexUriServ.
do?uri=OJ:L:1998:330:0032:0054:EN:PDF 

• US Environmental Protection Agency (EPA). 
Basic information about glyphosate in drinking 
water. 2014. https://www.epa.gov/ground-water-
and-drinking-water/table-regulated-drinking-
water-contaminants

Source: Krüger M, 2014.

Glyphosate Exposure Levels in Humans: Healthy and Chronically Diseased


