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• 100,000 new chemical compounds have been 
synthesized and released into our environment 
over the past 1 ½ centuries

• Far less than 1% have ever been tested for their 
effects on humans or other animals

• We know from the scientific literature that the 
effects of many toxins are multiplicative

1 + 1 + 1 ≠ 3

It may be 1,000,000!



The Effects of Insecticides
and Herbicides on Health

Dr. Frederick vom Saal and his group at University of 
Missouri Endocrine Disruptors Group reviewed 700 
studies revealing that the molecular action of the 
plasticizer bis Phenol-A is “essentially identical” in 
humans and animals.

“It is through these cell membrane receptors that 
doses below a part per trillion in cell culture can 
activate changes in cells.”

Reproductive Toxicology (July 27, 2007)



The Effects of Insecticides
and Herbicides on Health

What is a “part per trillion”?
1 part per thousand

1 part per million

1 part per billion 

1 part per trillion 

0.05 mL

1 Olympic pool holds 660,430 gallons

1 drop in a shot glass

1 drop in a 12 gallon fish tank

1 drop in 3 milk tanker trucks

1 drop in 20 Olympic pools



The Effects of Insecticides
and Herbicides on Health

Drs. Phillippe Grandjean and Philip Ladrigen -
Neurotoxicologists

• There is a “silent epidemic” of brain diseases in children as a 
result of metals and chemicals contaminating our 
environment which represents an “uncontrolled 
experiment” on developing brains.

• Since 1950, the number of people with IQ’s over 130 has 
been cut in half as a result of this poisoning.

• Modern males are only “1/3 to ½” of men of a century ago 
in respect to their sperm counts as a result of this massive 
intoxication.













Organophosphates
“Absorbed through the lungs or skin or by eating them on food. 
Even at relatively low levels, organophosphates may be 
hazardous to human health.”
[1] “Organophosphates FAQs”. Centers for Disease Control and Prevention. DHHS Department of Health and 
Human Services. Retrieved 6 February 2016.

“The pesticides act on Acetylcholinesterase, an enzyme found in 
the brain chemicals closely related to those involved in ADHD,  
fetuses and young children, where brain development depends 
on a strict sequence of biological events, may be most at 
risk.[2][3]”
[2] Jurewicz, Joanna; Hanke, Wojciech (9 Jul 2008). “Prenatal and Childhood Exposure to Pesticides and 
Neurobehavioral Development: Review of Epidemiological Studies”. International Journal of Occupational 
Medicine and Environmental Health (Versita, Warsaw) 21 (2): 121– 132. PMID 18614459.

[3] “Study: ADHD linked to pesticide exposure”. CNN. 17 May 2010. 



Organophosphates

“The United States Environmental Protection Agency 
lists parathion as a possible human carcinogen.[4]”

[4] “Parathion (CASRN 56-38-2)". IRIS Summaries. U.S. EPA. 9 Aug 2012.

“Occupational organophosphate exposure is 
associated with an increased risk of Alzheimer's 
disease.[5]”

[5] Hayden, K. et al. For the Cache County Study Investigators (2010). “Occupational exposure to 
pesticides increases the risk of incident AD: the Cache County study”. Neurology 74 (19): 1524–1530









Occup Environ Med. 2015 Jul;72(7):496-503. doi: 10.1136/oemed-2014-102728. Epub 2015 Apr 23.

Incidence of solid tumours among pesticide applicators 

exposed to the organophosphate insecticide diazinon in 

the Agricultural Health Study: an updated analysis.
Jones RR1, Barone-Adesi F2, Koutros S1, Lerro CC1, Blair A1, Lubin J1, Heltshe SL3, Hoppin JA4, Alavanja MC1, Beane Freeman LE1.
1Occupational and Environmental Epidemiology Branch, Division of Cancer Epidemiology and Genetics, National 
Cancer Institute, National Institutes of Health, Department of Health and Human Services, Bethesda, Maryland, USA.

“We observed elevated lung cancer risks (N=283) among applicators with the 

greatest number of LT (RR=1.60; 95% CI 1.11 to 2.31; P(trend)=0.02) and IW days 

of diazinon use (RR=1.41; 95% CI 0.98 to 2.04; P(trend)=0.08).”

CONCLUSIONS:

“Our updated evaluation of diazinon provides additional 

evidence of an association with lung cancer risk. Newly 

identified links to kidney cancer and associations with 

aggressive prostate cancer require further evaluation.”

http://www.ncbi.nlm.nih.gov/pubmed/25907210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jones RR[Author]&cauthor=true&cauthor_uid=25907210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barone-Adesi F[Author]&cauthor=true&cauthor_uid=25907210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koutros S[Author]&cauthor=true&cauthor_uid=25907210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lerro CC[Author]&cauthor=true&cauthor_uid=25907210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blair A[Author]&cauthor=true&cauthor_uid=25907210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lubin J[Author]&cauthor=true&cauthor_uid=25907210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heltshe SL[Author]&cauthor=true&cauthor_uid=25907210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hoppin JA[Author]&cauthor=true&cauthor_uid=25907210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alavanja MC[Author]&cauthor=true&cauthor_uid=25907210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beane Freeman LE[Author]&cauthor=true&cauthor_uid=25907210


Occup Environ Med. 2015 Oct;72(10):736-44. 

Organophosphate insecticide use and cancer incidence among spouses of 

pesticide applicators in the Agricultural Health Study.
Lerro CC1, Koutros S2, Andreotti G2, Friesen MC2, Alavanja MC2, Blair A2, Hoppin JA3, Sandler DP4, Lubin JH5, Ma X6,Zhang Y6, Beane Freeman LE2.
1

Occupational and Environmental Epidemiology Branch, Division of Cancer Epidemiology and Genetics, National Cancer Institute, Bethesda, Maryland, USA Yale University 

School of Public Health, New Haven, Connecticut, USA.
2

Occupational and Environmental Epidemiology Branch, Division of Cancer Epidemiology and Genetics, National Cancer Institute, Bethesda, Maryland, USA.

Abstract

OBJECTIVES:

Organophosphates (OPs) are among the most commonly used insecticides. OPs have been linked 

to cancer risk in some epidemiological studies, which have been largely conducted in 

predominantly male populations. We evaluated personal use of specific OPs and cancer incidence 

among female spouses of pesticide applicators in the prospective Agricultural Health Study 

cohort.

RESULTS:

Among 30,003 women, 25.9% reported OP use, and 718 OP-exposed women were 

diagnosed with cancer during the follow-up period. Any OP use was associated with an 

elevated risk of breast cancer (RR=1.20, 95% CI 1.01 to 1.43). Malathion, the most 

commonly reported OP, was associated with increased risk of thyroid cancer (RR=2.04, 

95% CI 1.14 to 3.63) and decreased risk of non-Hodgkin lymphoma (RR=0.64, 95% CI 0.41 to 

0.99). Diazinon use was associated with ovarian cancer (RR=1.87, 95% CI 1.02 to 3.43).

CONCLUSIONS:

We observed increased risk with OP use for several hormonally-related cancers, including 

breast, thyroid and ovary, suggesting potential for hormonally-mediated effects. 

http://www.ncbi.nlm.nih.gov/pubmed/26150671
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http://www.ncbi.nlm.nih.gov/pubmed/?term=Beane Freeman LE[Author]&cauthor=true&cauthor_uid=26150671


Environ Res. 2015 Nov;143(Pt A):256-65. doi: 10.1016/j.envres.2015.10.021.

Dialkyl phosphate urinary metabolites and 

chromosomal abnormalities in human sperm.
Figueroa ZI1, Young HA2, Meeker JD3, Martenies SE4, Barr DB5, Gray G6, Perry MJ7.

RESULTS:

A significant positive trend was seen for increasing incidence rate ratios (IRRs) by 

exposure quartiles of DMTP, DMDTP, DEP and DETP in XX18, YY18, XY18 and total 

disomy. A significant inverse association was observed between DMP and total disomy. 

Findings for total sum of DAP metabolites concealed individual associations as those 

results differed from the patterns observed for each individual metabolite. 

Dose-response relationships appeared non-monotonic, with most of the increase in 

disomy rates occurring between the second and third exposure quartiles and without 

additional increases between the third and fourth exposure quartiles.

CONCLUSIONS:

This is the first epidemiologic study of this size to examine the relationship between 

environmental OP exposures and human sperm disomy outcomes. Our findings 

suggest that increased disomy rates were associated with specific DAP 

metabolites, suggesting that the impacts of OPs on testis function need further 

characterization in epidemiologic studies.

http://www.ncbi.nlm.nih.gov/pubmed/26519831
http://www.ncbi.nlm.nih.gov/pubmed/?term=Figueroa ZI[Author]&cauthor=true&cauthor_uid=26519831
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J Toxicol Environ Health A. 2015;78(19):1227-40. 

Oxidative Stress, Cytotoxicity, and Genotoxicity Induced by Methyl Parathion in 

Human Gingival Fibroblasts: Protective Role of Epigallocatechin-3-Gallate.

Argentin G1, Divizia M2, Cicchetti R1.

“The goal of this study was to investigate the in vitro effects of methyl parathion (mPT) 

on cells in the oral cavity and evaluate the potential protective role of epigallocathechin-

3-gallate (EGCG) on these effects.

Human gingival fibroblasts (HGF) were exposed to 10, 50, or 100 μ g/ml mPT for 24 h 

and assessed for oxidative stress, as evidenced by reactive generation of oxygen 

species (ROS), induction of apoptotic cell death, DNA damage, and nitric oxide (NO) 

production. 

Results showed that mPT produced significant oxidative stress, cytotoxicity, and 

genotoxicity and increased NO levels through stimulation of inducible NO 

synthase expression. 

Finally, data demonstrated that EGCG (10, 25, or 50 μ M) was able to inhibit the 

pesticide-induced effects on all parameters studied. 

http://www.ncbi.nlm.nih.gov/pubmed/26479333
http://www.ncbi.nlm.nih.gov/pubmed/?term=Argentin G[Author]&cauthor=true&cauthor_uid=26479333
http://www.ncbi.nlm.nih.gov/pubmed/?term=Divizia M[Author]&cauthor=true&cauthor_uid=26479333
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cicchetti R[Author]&cauthor=true&cauthor_uid=26479333










Pyrethrins





Pyrethrins



• Similar to insects, exposure to pyrethroids 
increases excitability in mammalian neurons by 
slowing the action potential falling phase 

• Type I and type II pyrethroids delay mammalian 
VGSC inactivation resulting in a prolonged Na+ 
current

• The length of channel open time is dependent on 
the pyrethroid type, with type II pyrethroids 
holding VGSCs open much longer than type I

Pyrethroids alter voltage gated sodium 
channels in insects and mammals.



Pyrethroids alter voltage gated sodium 
channels in insects and mammals.



Pyrethroids increased the levels of some amino acid 
neurotransmitters and metabolites of monoamine 
neurotransmitters in the brain. 

At doses that produced tremor in rats, permethrin 
increased:

• aspartate in the brainstem and striatum

• glutamate in the brain stem

• serotonin metabolite levels in the hypothalamus, brain 
stem, hippocampus, and brain stem

• dopamine metabolite levels in the striatum

Toxicology. 2002 Feb 1;171(1):3-59.

“Mechanisms of pyrethroid neurotoxicity”
Soderlund DM(1), Clark JM, Sheets LP, Mullin LS, Piccirillo VJ, Sargent D, Stevens JT, Weiner ML















The new compounds have a wide variety of 
uses such as chelating agents, wetting agents, 
biologically active compounds and as chemical 
intermediates for the production of 
amino-methylene-phosphonic acids and 
derivatives thereof.



• Deficiency in trace elements like Mn, Cu, Zn, Se, Co, B, and Fe as 
well as macro elements like Mg, Ca, and others occur. 

• Deficiencies of these elements in diets, alone or in combination, 
are known to interfere with vital enzyme systems and cause 
disorders and diseases [29-31]. 

• The Co and Mn levels were much too low in all animals for proper 
function and immune response (in comparison with reference 
levels). 

• This is a result of the strong chelating effect of glyphosate 
especially in chelating Co and Mn [30-32]. 

• Correlations between glyphosate and blood serum parameters 
were significant for CK (R= 0.135), Se (R=-0.188) and Co (R= -
0,403) and Zn (R=0,175). 

• Correlations with the trace elements especially point to the 
influence of glyphosate on the health of cows.

Krüger M, Schrödl W, Neuhaus J, Shehata AA (2013) 
Field Investigations of Glyphosate in Urine of Danish Dairy Cows. 

J Environ Anal Toxicol 3:186

http://www.omicsonline.org/field-investigations-of-glyphosate-in-urine-of-danish-dairy-cows-2161-0525.1000186.php?aid=18383#29
http://www.omicsonline.org/field-investigations-of-glyphosate-in-urine-of-danish-dairy-cows-2161-0525.1000186.php?aid=18383#31
http://www.omicsonline.org/field-investigations-of-glyphosate-in-urine-of-danish-dairy-cows-2161-0525.1000186.php?aid=18383#30
http://www.omicsonline.org/field-investigations-of-glyphosate-in-urine-of-danish-dairy-cows-2161-0525.1000186.php?aid=18383#32


REFERENCES:
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Glyphosate reduced seed and leaf concentrations of calcium, 
manganese, magnesium, and iron in non-glyphosate resistant 
soybean. Europ J Agron 31: 114-119.

[31] Eker S, Ozturk L, Yazici A, Erenoglu B, Roemheld V, et al. (2006) Foliar applied 
glyphosate substantially reduced uptake and transport of iron and 
manganese in sunflower (Helianthus annuus L.) plants.  J Agric Food 
Chem 54: 1019-1025.

[32] Zobiole LHS, de Oliviera OB, Kremer RJ, Muniz AS, de Oliveira A (2010) Nutrient 
accumulation and photosynthesis in glyphosate-resistant 
soybean is reduced under glyphosate use.  J Plant Nutr 33: 1860-
1873.

Krüger M, Schrödl W, Neuhaus J, Shehata AA (2013) 
Field Investigations of Glyphosate in Urine of Danish Dairy Cows. 

J Environ Anal Toxicol 3:186





Glyphosate kills plants by interfering with the 
synthesis of the aromatic amino acids 
phenylalanine, tyrosine, and tryptophan. 

Glyphosate – Mode of Action



Glyphosate occupies the binding site of phosphoenolpyruvate (PEP), 
inhibiting the EPSPS enzymes of different species of plants and 
microbes at different rates.

Glyphosate – Mode of Action



Glyphosate inhibits the EPSP synthase, which causes shikimate to 
accumulate in plant tissues and diverts energy and resources away 
from other processes. 

Growth stops within hours of application it takes several days for the 
leaves to start to turn yellow.

Glyphosate – Mode of Action

(PEP)



EPSPS is produced only by plants and microbes; the gene coding for it 
is not in the mammalian genome.

Gut flora of some animals contain EPSPS
Cerdeira AL, Duke SO (2006). "The current status and environmental impacts of glyphosate-resistant crops: a 

review". Journal of Environmental Quality 35 (5): 1633–58.doi:10.2134/jeq2005.0378. PMID 16899736.

Glyphosate – Mode of Action

https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.2134/jeq2005.0378
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/16899736










Most test done by the chemical companies which 
create these GMO products are run for 90 days.

Gilles-Eric Seralini conducted a study exactly replicating a 
Monsanto study from 8 years prior, however Seralini’s
study lasted 2 years.

After 2 years, Seralini’s rats eating GMO corn had 
developed huge tumors.

Seralini - GMOs





Results
• Female rats had greater risk of mammary tumors

• Males had significantly increased of tumors of the 
liver and kidney.

• Sex hormone disruption for both genders.

• Enhanced oxidative stress

• Very significant kidney dysfunction

• Effects did not become apparent until after 4 
months.

*G-E-Seralini et al. Env. Sciences Europe 2014: 26:14

Seralini - GMOs



GMO scientist Seralini vindicated in court ruling against 

defamatory fraud accusations; Forbes shill Henry Miller 

named as source of pro-Monsanto, anti-science lies

(NaturalNews) In a major victory for scientific truth, a high court in France has ruled that 

several false accusers, who made repeated efforts to destroy the work of Professor Gilles-

Eric Seralini, engaged in defamation. And one of them is now being held legally 

responsible to pay the price for his crimes.

Marc Fellous, a former chairman at the Biomolecular Engineering Commission (BEC) in 

Paris, has officially been indicted for "forgery" and "the use of forgery" in defaming 

Prof. Seralini, whose work indicted Monsanto's Roundup herbicide and genetically-

modified (GM) corn.

The BEC, which is responsible for approving genetically-modified organisms (GMOs) in 

France, had in its ranks a supposed leader who has now been exposed for forging the 

signature of a scientist in a dishonest attempt to discredit Prof. Seralini's work.



GMO scientist Seralini vindicated in court ruling against 

defamatory fraud accusations; Forbes shill Henry Miller 

named as source of pro-Monsanto, anti-science lies

According to reports, Fellous forged this scientist's signature for the purpose of giving 

false credibility to claims that Prof. Seralini's work was incorrect, when in fact it was 

completely accurate. Prof. Seralini had previously been accused of conducting faulty 

science, but upon reassessment his work panned out as legitimate.

"The details of the case have not yet been publicly released but a source close to the case 

told GMWatch that Fellous had used or copied the signature of a scientist without his 

agreement to argue that Seralini and his co-researchers were wrong in their reassessment 

of Monsanto studies," reports GMOSeralini.org.

"The Seralini team's re-assessment reported finding signs of toxicity in the raw data from 

Monsanto's own rat feeding studies with GM maize. The sentence against Fellous has not 

yet been passed and is expected in June 2016."







• Necrosis and apoptosis in testicular tissue resulted from 48 hour 
exposure to doses of Glyphosate formulations of 1 to 10,000 ppm.

• Endocrine disruption was found to occur below the toxic dose.

• 1ppm Glyphosate decreased Testosterone levels 35%.



• Toxicity of RoundUp Original varied depending on species and 
developmental age

• Toxicity in R. clamitans:  
POEA > RoundUp Original > RoundUp Transorb > Glyphos AU

• R. pipiens tadpoles exposed to POEA or glyphosate formulations with POEA 
negatively affected development via disruption of thyroid hormone 
receptor



“In conclusion our study confirmed 
an association between exposure 
to phenoxyacetic acids and NHL 
[non-Hodgkin lymphoma] and the 
association with glyphosate was 
considerably strengthened.”



“Initial reports about alleged biodegradability of glyphosate….turned out to be wrong”

Glyphosate remains in soil and spreads along with groundwater and it is
detectable in low concentration in human body, where it:

• interferes with steroid hormone regulation
• impacts ROS formation and  alters redox systems
• causes tissue necrosis and apoptosis

Formulations are more toxic than glyphosate alone.



Rats given 6 injections of Glyphosate over 2 weeks (50, 100, or 150 mg/kg) 
• Repeated exposure caused immediate hypo-activity after each injection
• Hypo-activity was marked and lasted 2 days in rats receiving highest dose

Glyph decreased binding to Dopamine receptors in the Nucleus Accumbens (NAcc)  

150 mg/kg decreased basal extracellular DA levels and induced DA release in 
striatum







• An evaluation of different cultivar maturity groups on 
different soil types, revealed a significant decrease in macro 
and micronutrients in leaf tissues, and in photosynthetic 
parameters (chlorophyll, photosynthetic rate, transpiration 
and stomatal conductance) with glyphosate use (single or 
sequential application).

• The lower biomass in GR soybeans compared to their 
isogenic normal lines probably represents additive effects 
from the decreased photosynthetic parameters as well as 
lower availability of nutrients in tissues of the glyphosate 
treated plants.



Krüger M, Schrödl W, Neuhaus J, Shehata AA (2013) 
Field Investigations of Glyphosate in Urine of Danish Dairy Cows. 

J Environ Anal Toxicol 3:186

In March, 2015, 17 experts from 11 countries met at the 
International Agency for Research on Cancer (IARC; Lyon, 
France) to assess the carcinogenicity of the 
organophosphate pesticides tetrachlorvinphos, 
parathion, malathion, diazinon, and glyphosate (table). 
These assessments will be published as volume 112 of 
the IARC Monographs.1



6.1 Cancer in humans
There is limited evidence in humans for the carcinogenicity of glyphosate.  A 
positive association has been observed for non-Hodgkin lymphoma.

6.2 Cancer in experimental animals
There is sufficient evidence in experimental animals for the carcinogenicity 
of glyphosate.

6.3 Overall evaluation
Glyphosate is probably carcinogenic to humans (Groups 2A)



There is strong evidence that glyphosate can operate through two key 

characteristics of known human carcinogens, and that these can be 

operative in humans.  Specifically:



JOINT FAO/WHO MEETING ON PESTICIDE RESIDUES 
Geneva, 9–13 May 2016       SUMMARY REPORT

• The evaluation of these studies focused on the occurrence of Non-Hodgkin’s Lymphoma (NHL). 

• Overall, there is some evidence of a positive association between glyphosate exposure and risk of NHL 
from the case–control studies and the overall meta-analysis. However, it is notable that the only large 
cohort study of high quality found no evidence of an association at any exposure level. Glyphosate has 
been extensively tested for genotoxic effects using a variety of tests in a wide range of organisms. 

• The overall weight of evidence indicates that administration of glyphosate and its formulation products at 
doses as high as 2000 mg/kg body weight by the oral route, the route most relevant to human dietary 
exposure, was not associated with genotoxic effects in an overwhelming majority of studies conducted in 
mammals, a model considered to be appropriate for assessing genotoxic risks to humans.

• The Meeting concluded that glyphosate is unlikely to be genotoxic at anticipated dietary exposures. 
Several carcinogenicity studies in mice and rats are available. The Meeting concluded that glyphosate is 
not carcinogenic in rats but could not exclude the possibility that it is carcinogenic in mice at very high 
doses. 

• In view of the absence of carcinogenic potential in rodents at human-relevant doses and the absence of 
genotoxicity by the oral route in mammals, and considering the epidemiological evidence from 
occupational exposures, the Meeting concluded that glyphosate is unlikely to pose a carcinogenic risk to 
humans from exposure through the diet. 

• The Meeting reaffirmed the group ADI for the sum of glyphosate and its metabolites of 0–1 mg/kg body 
weight on the basis of effects on the salivary gland. The Meeting concluded that it was not necessary to 
establish an ARfD for glyphosate or its metabolites in view of its low acute toxicity. 



GPL-Toxic Screen

• 2,4D (2,4 Dichlorophenoxyacetic Aid)
- Component of agent orange
- Used in home lawn care and agriculture

• DMP (Dimethylphosphate)
• DEP (Diethylphosphate)
• 3PBA (3-Phenoxybutyric Acid)

- Pyrethrin insecticide major metabolite

Great Plains Laboratory



Great Plains Laboratory





SAUNA

Detoxification



SAUNA

Detoxification



1 + 1 > 2

The sum affect of a toxin is more than additive.  

Interaction effects can be multiplicative, or exponential.

A fraction of a lethal dose of a chemical (when administered alone)  
may be lethal if there is an interaction effect with another toxin.

1 + 1 can equal 1,000.
1 + 1 can equal 1 million.

Toxicology
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