
Take home messages
1. Toxic registrations not based on state of the art science. They 

are based on an economic model where the question is: “Do the 
economic benefits outweigh the risks?”, not is it safe?.  Risks 
are narrowly defined and do not consider neurological, 
endocrine, immune or epigenetic risks.

2. EPA model assumptions are deficient in DREAMS. (Bait &
Switch) Porter, et al. 1999. Toxicol. & Indust. Health.  15 (1-2): 
133-150

3. Opportunity for solution  =
CHANGE IN MARKET SHARE

4.   Safe alternatives available for weed control, e.g. vinegar.



(ADHD)



Why entry is 
easy -> other

‘inert’
ingredients
1) non-ionic

solvents/
“organic soaps” 
(= no charges)

&
2) surfactants



(Why unintended effects are virtually certain)

Master key, cell entry =



RoundUp & defensive enzymes



1993. RoundUp mix inhibits defensive enzymes



1999.  Roundup affects early cell division processes in embryos



2000. Roundup & steroid hormones
changing reproductive hormones by changing regulatory protein

(gene expression)



Glyphosate can suppress energy production enzymes  
2001



2005. Roundup’s ‘other’ ingredients double toxic effects 
at environmentally relevant low doses.



Glyphosate persistence



1 Richard et al. 2005. Env. Health Persp.

2 Fan et al. 2007. Env. Health Persp.



Transgenerational Epigenetic Imprinting of the 
Male Germline by Endocrine Disruptor 

Exposure during Gonadal Sex Determination
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Skinner Found DNA Methylation

• 25 DNA sequences had new methylation sites.
• Each sequence altered neighboring DNA.
• Altered proteins numbered from hundreds to 

thousands depending upon the fetal organ.
• 1200 alterations in prostate, 800 in brain.



Relative brain expression levels of
NCAM1 

 NCAM1 Gene Expression vs                     
Fetal Exposure 
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NCAM1 Gene Related Diseases

• Alzheimers
• Synovial sarcoma
• Schizophrenia
• Mutant-allele-specific amplification 

(MASA) syndrome
• Neural tube defects
• Various tumors
EPA registration tests for none of these.
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