
Current research surrounding Genetically Modified Food
Genetically Modified Organisms, or GMOs, are crops that have been genetically engineered to become 
resistant to pesticides or herbicides, and display improved storage. GM plants are also modified by 
transgenes to PRODUCE insecticide toxins directly. For example, GM corn is made to continuously 
produce a rootworm and corn-borer insecticide. 

● “RoundUP” is a major herbicide GMO foods have been transgenetically modified to become 
resistant to.  RoundUp is an organophospate containing glyphosate.  

● The U.S. produces the majority of GM crops. As of 2013:  85% of corn, 91% of soybeans, and 
88% of cotton produced in the United States are genetically modified.

o Including: canola with modified oil), Bacillus thuringiensis (Bt) corn/maize, cotton 
resistant to the herbicide bromoxynil, Bt cotton (Monsanto), Bt potatoes (Monsanto), 
soybeans resistant to the herbicide glyphosate (Monsanto), virus-resistant squash 
(Monsanto-Asgrow), and delayed ripening tomatoes (Monsanto).

Health risk assessment GMO food  is under debate throughout the world.

Based on 1) theoretical considerations, and 2) knowledge from mammalian experiments

● Currently, GMO’s are deemed safe by the FDA if the “substances expected to become 
components of food as a result of genetic modification will be the same as or substantially 
similar to substances commonly found in food such as proteins, fats and oils, and 
carbohydrates.”

● USA does not require labeling of GMO foods. Most European nation and India do require 
labeling.

The scientific community’s points of contention with the current evaluation system for safety 
of GMO: 

1) It is based on a simplistic view of living cells and overlooks all the interactions between genes 
and the direct or indirect potential metabolic consequences of insertional mutagenesis.

2)  All initial studies touting the safety of GMO’s were performed only by the producing industry 
(Monsato) and none suggested potential side effects of GMO consumption.  Data was refused to 
be made public by this industry until after Appeals court action in Germany in 2005.

3)  The rats were studied for a maximum of 90 days, a timespan too short to evaluate chronic side 
effects of pesticide exposure.

Several independent reviews of the Monsato studies were published. The International 
Journal of Biological Sciences and Environmental Contamination Toxicology independently re-
analyzed these data and report: 



1) 80% of Commercial GMOs do contain pesticide residues, namely RoundUP.

2) These residues have been demonstrated as human cellular endocrine disruptors at levels around 
1000 times below the levels in some GMO’s.

3) Rats fed GMO diets showed weight variations, signs of hepatorenal toxicity, elevated 
triglycerides, decreased urine excretions of phosphorus and sodium.  

4) Longer experiments are essential in order to indicate the real nature and extent of the possible 
pathology.

Few studies have been conducted by independent groups but results were as follows:

5)  Ultrastructural alterations of hepatic cells of mice that had eaten GMOs 

6) Gut and peripheral immune response to GM crop ingestion 

7) Rise in the incidence of celiac disease in the United States and elsewhere in recent years is due to 
an increased glyphosate exposure in the diet. A study on predatory fish, which showed remarkable 
effects of glyphosate in the gut that parallel the features of celiac disease 
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Implications of GMO food consumption for Children:

● The primary exposure to pesticides, namely organophosphate (the pesticide residue found in 
GMO’s) in children is through dietary intake (National Research Council) 

● Pesticides have toxic effects that range from acute poisonings to impairment of 
children’s intelligence and brain development due to the potent neurotoxic properties of 
organophosphates. 

● APA issued a report in 2012:  Children have "unique susceptibilities to [pesticide residues’] 
potential toxicity."  Pesticide exposure in early life is linked to pediatric cancers, decreased 
cognitive function, and behavioral problems. 

● Infants are more at risk for organophosphate toxicity than older children and adults because 
their systems are less able to detoxify these chemicals.

● The odds of ADHD disorder for 8- to 15-year-old children were increased 55% with a 10-fold 
increase in urinary concentrations of the organophosphate metabolite

● Prenatal organophosphate pesticide exposure has been associated with decreased birth weight 
and length and smaller head circumference.  

● White House task force of Childhood Obesity noted the possibility that developmental exposure 
to endocrine-disrupting chemicals, such as organophosphate pesticides, can play a role in the 
development of diabetes and childhood obesity.

● The federal Food Quality Protection Act of 1996 mandated that the U.S. Environmental 
Protection Act reduce the risks of pesticide exposure for children, and restricted the use of 
organophosphates in household products. However, they can still be applied to certain crops



Should children eat organic food? 
Definition: Organic farming avoids synthetic chemicals, hormones, antibiotic agents, genetic engineering 
(GMOs), and irradiation.  No synthetic pesticides and herbicides are used.  Organic livestock must be 
reared without the routine use of antibiotic agents or growth hormones and must be provided with 
access to the outdoors.  If an animal is treated for disease with antibiotic agents, it cannot be sold as 
organic. 

● The White House Task Force on Childhood Obesity noted the possibility that developmental 
exposure to endocrine-disrupting chemicals, such as organophosphate pesticides, monosodium 
glutamate, the chemical bisphenol A used in many conventional food packaging containers, and 
other chemical pollutants, can play a role in the development of diabetes and childhood obesity. 

● Children with higher urinary levels of organophosphate were more likely to meet the diagnostic 
criteria for ADHD

● The benefits of eating fruit and vegetables that are non organic outweigh the risks of eating 
organic produce.

Organic vs Conventional Food:

A. Pesticide exposure: 

A recent review in the Annals of Medicine compared pesticide residues, antibiotic resistance and 
vitamin and nutrient levels in organic and conventionally produced foods and found: 

● An organic diet reduces children’s exposure to pesticides commonly used in conventional 
agricultural production.

● When children who regularly consumed conventional produce were switched to an organic diet 
for 5 days, urinary pesticide residues were reduced to undetectable levels

● Urinary pesticide residues in children varied with seasonal intake of produce, suggesting dietary 
intake was the major source of exposure. 

● However, No studies to date have experimentally examined the causal relationship between 
exposure to pesticides directly from conventionally (non-organic) grown foods and adverse 
neurodevelopmental health outcomes. This data comes mostly from case-control or cross-
sectional studies so it cannot be deemed causal.

B.) Nutritional Content: 

Some studies found higher Vit C and phosphorus levels in organic leafy vegetables and higher 
total phenols (thus antioxidants) in organic produce and have postulated health benefits from 
antioxidant effect although the clinical relevance is doubtful. 

C) Antibiotic Treated Animals: 

Because organic farming prohibits the nontherapeutic use of antibiotic agents, it could 
contribute to a reduction in the threat of human disease caused by drug-resistant organisms.



● Conventional livestock farming includes the administration of antibiotic agents in non 
therapeutic doses to livestock to promote growth and increase yields. 

● Between 40% and 80% of the antimicrobial agents used in the United States each year are used 
in food animals, mostly non therapeutic.

● Evidence is clear that such non therapeutic use promotes the development of drug-resistant 
organisms in the animals and that these organisms then colonize the intestines of people living 
on farms where this practice occurs.  Human disease caused by antibiotic-resistant organism is 
spread through the food chain. 

● Bacterial contamination of retail chicken and pork was common in organic and conventional
● However, the risk for isolating bacteria resistant to 3 or more antibiotics was higher in 

conventional than in organic chicken and pork
D.) Sex Hormones

Treatment of cattle with sex steroids increases lean muscle mass, accelerates the rate of 
growth, and is an efficient way to increase meat yield. Estrogens are  given by implantation 
of estrogen pellets into the skin on the underside of the ear, and the ear is discarded during 
slaughter

● The 1998, the Food and Agriculture Organization and WHO jointly concluded that meat from 

estradiol-treated animals was safe based on data  from studies performed in the 1970s and 

1980s using radioimmunoassay methods. No studies have been reported by these organizations 

since. 

● The physiologic role of sex steroid concentration during childhood indicate that levels are lower 

than previously thought, and children are extremely sensitive to estradiol and may respond with 

increased growth or breast development at serum concentrations below the current detection 

limit

● No threshold has been established below which there are no hormonal effects on exposed 

children

● An association has been found between red meat consumption in high school girls and the 

development of breast cancer later in life. A 7-year prospective longitudinal study of 39 268 

premenopausal women 33 to 53 years of age who filled out a comprehensive diet history of 

foods eaten while in high school in the 1960s and 1970s revealed a linear association between 

each additional 100 g of red meat consumed in high school per day with the risk of developing 

hormone-receptor-positive premenopausal tumors

E.) Milk: 

● There is no evidence of clinically relevant differences in organic and conventional milk according 

the APA, although this is disputed as over 60 anabolic hormones are present in cow milk. The 

clinical significance of this is not thought to be relevant. 



● The Bovine Growth Hormone routinely given to cows to produce more milk is lipophilic and is 

not transmitted to humans.

● The American Academy of Pediatrics, US Food and Drug Administration, and Centers for Disease 

Control and Prevention advise consumers never to consume raw milk

★ No definitive evidence exists to suggest for or against an organic diet. Patients should be 
provided with information regarding the current understanding of the health effects of GMO’s 
and evidence surrounding an organic diet.

More Resources: The APA suggests directing families toward reliable resources that provide information 
on the relative pesticide content of various fruits and vegetables. Two such examples include: 

a. Consumer Reports article (September 2008) “Fruits and Vegetables, When to Buy Organic” (http://
www.consumerreports.org/health/healthy-living/diet-nutrition/healthy-foods/organic-foods/overview/
when-to-buy-organic.htm) 

b. Environmental Working Group’s “Shopper’s Guide to Pesticides” (http://www.foodnews.org). 
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