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THETHE  

SAFETYSAFETY  

“ QUESTION “ QUESTION ““  



“ IF  GM  FOOD  IS  SAFE, 

WHERE’S THE  

EVIDENCE ? “ 

J. Domingo, Science, 288:1748-1749, June  9, 2000 



RECORDED  HEALTH   EFFECTS  OF  GMO 
 

 Spreading of antibiotic resistance 

 Recorded deaths from GM 

 Allergic reactions 

 Food intolerance 

 Lowered nutritional supply 

 Hepatorenal  dysfunction 

 Toxin’s production 

 Cancer and degenerative disease  

 unexpected effects  

 Viral and Bacterial illness 

 Superviruses 

 Resurgence of infectious diseases 

 



ANTIBIOTIC  RESISTANCE 

 
 Antimicrobial resistance is one of our most serious health threats. 

Infections from resistant  bacteria are now too common, and some 

pathogens have even become resistant to multiple types or classes of 

antibiotics (antimicrobials used to treat bacterial infections).      

 The loss of effective antibiotics will undermine our ability to fight infectious 

diseases and manage the infectious complications common in vulnerable 

patients undergoing chemotherapy for cancer, dialysis for renal failure, 

and surgery, especially organ transplantation, for which the ability to treat 

secondary infections is crucial. 

 When first-line and then second-line antibiotic treatment options are 

limited by resistance or are unavailable, healthcare providers are forced to 

use antibiotics that may be more toxic to the patient and frequently more 

expensive and less effective. 

 Even when alternative treatments exist, research has shown that patients 

with resistant infections are often much more likely to die, and survivors 

have significantly longer hospital stays, delayed recuperation, and long-

term disability. 

 Efforts to prevent such threats build on the foundation of proven public 

health strategies: immunization, infection control, protecting the food 

supply, antibiotic stewardship, and reducing person-to-person spread 

through screening, treatment and education 

 



AMPICILLIN-RESISTANT  GENES 



A  SIGNIFICANT  RISK 

 In the veterinary field in the UK (and in many other 

countries), a significant number of species of 

veterinary bacteria remain fully susceptible to b-

lactam compounds, such as ampicillin, despite 

continued therapeutic use of these compounds for 

decades. Considered against this background of 

extremely low or no detected resistance in certain 

bacterial species of veterinary origin, any occasional 

transfer of resistance genes to these organisms 

would be a very significant event and we do not 

feel that the potential hazard to animal health should 

be characterized as slight in such circumstances. 

 As a consequence, if it became necessary to use 

much more potent antimicrobials in the animal health 

field, then there could be significant 

consequences for the consumer through the food 

chain, because increased use of such potent 

antimicrobials would be likely to provide greater 

selective pressure for the emergence of resistance to 

such compounds in bacteria in animals. 



GM GENES  FOUND  IN HUMAN  GUT 

 

 

 These findings indicate that DNA released 
from bacteria or food sources (GMO) within 
the mouth has the potential to trasform 
naturally competent bacteria 

 

 "To my knowledge this study demonstrated 
clearly that you can get GM plant DNA in the 
gut bacteria. Everyone used to deny that this 
was impossible. Results suggests that you 
can get antibiotic marker genes spreading 
around the stomach which  would 
compromise  antibiotic resistance. This can 
happen even at very low levels after just one 
meal."  

 

 M. Antonio (senior lecturer in molecular genetics at King's 
College Medical School, London)    The  Guardian   July 
17,  2004 

 

Netherwood T.,  et al.   

Assessing the survival of transgenic plant DNA in the human gastrointestinal tract 

Nat. Biotechnol.  2004, 22: 204-209.  
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ALLERGIC  REACTIONS 

 In 1996 Brazil-nut genes were 

spliced into soybeans  by Pioneer 

Hi-Bred company.  About 28% of 

individuals were allergic to this new 

food. The product was removed 

from the market before any 

fatalitities occurred. 

 “ The next case could be less 

than  ideal and the public less 

fortunate ” 

  M. Nestle, Nutrition Department NYU 

  New England J Medecine, Editorial 

 

 

 

 

 “Current methods for assessment have not 

been validated as robust indicators of 

safety; alternative strategies including 

animal models and immunoassays need  to 

be developed”. 

 



THE  STARLING   AFFAIR 



ULTRASTRUCTURAL  CHANGES 

 Rats fed with the GMO for prolonged 

periods (up to 8 months) showed minor 

pancreatic alterations (with reduction of 

pancreatic enzyme efficiency, RNA activity 

and post-transcriptional RNA processing) 

and significant changes in liver cell nuclear 

ultrastructure (morphological modifications 

of nuclear pores, nucleoles and the nuclear 

membrane), indicative of increased 

metabolism and the capacity of a diet 

based on GMOs to specifically interfere 

with liver cell nuclear activity.  Similar 

results were also found in rat testicles.  The 

alterations were reversible, but still 

demonstrate how brief exposure to GM 

food can cause major ultrastructural 

modifications in cells of the adult organism 

 



GONADAL  EFFECTS 

 We have focussed our attention on Sertoli 

cells, spermatogonia and spermatocytes by 

means of immunoelectron microscopy. Our 

results point out that the immunolabelling 

for Sm antigen, hnRNPs, SC35 and RNA 

Polymerase II is decreased in 2 and 5 

month-old GM-fed mice, and is restored to 

normal at 8 months. In GM-fed mice of all 

ages considered, the number of 

perichromatin granules is higher and the 

nuclear pore density lower. Moreover, we 

found enlargements in the smooth 

endoplasmic reticulum in GM-fed mice 

Sertoli cells. 

 These findings suggest that, during the 2-8 

months interval, a transient transcriptional 

decrease occurs in mice fed on the GM-

diet. 



DEATHS  AND  GENETICALLY  MODIFIED  FOODS 

 In  1989  dozens of Americans died and 

several thousands were afflicted and 

impaired by a genetically altered version of 

the food supplement L-Tryptophan 

obtained by means of GM-modifying 

bacteria.  

 A settlement of 2 billion dollars was paid by 

Showa Denko, Japan’s third largest 

chemical company.  

 



METHODOLOGICAL   INADEQUACIES 

 LABORATORY 
EXPERIMENTS have been very 
limited. There are no  long-term 
toxicological, oncological, neurological 
or reproductive studies on GM foods. 

 SAFETY DATA 
PRESENTATION IS NOT 
MANDATORY. Unsatisfactory 
handling by regulatory agencies. 

 NO SAFETY ASSESSMENT 
METHODS are fully reliable. 
Inadequacy of the Substantial 
Equivalence  Principle. 

 GENETIC CONTROL of  CELL  
FUNCTION  is VERY POOR  
UNDERSTOOD 

 HUMAN EXPERIENCE with  
GM  has been VERY LIMITED 
no post-market  surveillance studies  
were  realized  until now ! 

 

 

 

 

 



INSURMOUNTABLE   BARRIERS 

 “The fact is, it is virtually impossible to 

even conceive of a testing procedure 

to assess the health effects of  

genetically  engineered foods when 

introduced into the food chain, nor is 

there any valid nutritional or public 

interest reason for their introduction”. 

 

 Richard LACEY, Professor of Food 

Safety, Leeds Universit 



THE CONCEPT OF “SUBSTANTIAL EQUIVALENCE” HAS NEVER BEEN PROPERLY DEFINED.  

IT  IS EXACTLY THIS VAGUENESS  THAT MAKES THE CONCEPT USEFUL TO INDUSTRY BUT 

UNACCEPTABLE  FOR  THE CONSUMER 



COULD  WE REALLY RELY ON FDA ? 

Nature Biotech.  2002 



 

Too often the toxicity of GM foods is  

untested and the potential  hazards   

that  they  pose  to  children have   

not  been examined.   

Nobody  has  evaluated  whether  intra- 

uterine and  infant  exposure  to  GMFs   

may  have  profound  permanent and   

irreversible  consequences  even  in   

adult  life.   

Genetically Modified Foods and 

Children Potential health Risks 

 
Cantani A., Micera M. 

Un. La Sapienza, Roma 

 

Eur Rev Med Pharmacol Sci   

2001, 5: 25-29 

CHILDREN’S  

HAZARD 

A study of GM Vica Faba an  increase in estrogen  

levels has been found. That finding raises health  

issues – especially in infant soy formulas. Milk  

from cows with rBHG contains substantially higher  

Levels of pus, bacteria and fat. Monsanto’s  

analysis of glyphosate-resistant soya showed  

the GM-line contained 28% more Kunitz-trypsin  

inhibitor, a known anti-nutrient and allergen. 
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A  BRIEF  SURVEY 



ROUNDUP’S  ENZYMATIC-ENDOCRINE  EFFECTS  

 Roundup is always more toxic than its 
active ingredient. We tested the effects 
of glyphosate and Roundup at lower 
nontoxic concentrations on 
aromatase,the enzyme responsible for 
estrogen synthesis. The glyphosate-
based herbicide disrupts aromatase 
activity and mRNA levels and interacts 
with the active site of the purified 
enzyme, but the effects of glyphosate 
are facilitated by the Roundup 
formulation in microsomes or in cell 
culture. 

 We conclude that endocrine and toxic 
effects of Roundup, not just glyphosate, 
can be observed in mammals. We 
suggest that the presence of Roundup 
adjuvants enhances glyphosate 
bioavailability and/or bioaccumulation. 



TOXIC  SECONDARY METABOLITES PRODUCTION 

 In conclusion, the results of this study clearly 

demonstrate that the introduction of anti-invertase 

and maize RIP genes into potato can result in 

significant changes in the levels of glycoalkaloids 

and sesquiterpenes in tuber tissue. An observation 

from this study, which may be of some concern, is 

the high levels of total glycoalkaloids found in GM 

Ssamples.  Mean levels frequently reached twice the 

accepted threshold of 20 mg/100 g, with some 

individual samples exceeding 72 mg/100 g; clearly, 

tubers destined for human consumption containing 

these levels of glycoalkaloids could represent a 

significant health concern. 

 Transgenic potato plants showed the expected 

changes in anthocyanins synthesis level. A 

significant decrease in anthocyanin level was 

observed when the plant was transformed with a 

corresponding antisense construct. The 

transformation of potato plants was also 

accompanied by significant changes in steroid 

alkaloid glycosides (SAG) level in transgenic potato 

tuber. 



ANIMAL  STUDIES 



IMMUNE  ALTERATIONS 

 Weaning and old mice were fed a diet 

containing MON810 or its parental 

maize for 30 and 90 days. MON810 

maize induced alterations in the 

percentage of T and B cells and of 

CD4+, CD8+, γδT, and αβT 

subpopulations of rats, at the gut and 

peropheral sites.  

 

 An increase of serum IL-6, IL-13, IL-

12p70, and MIP-1β after MON810 

feeding was  also found.  

 

 



HEPATO-RENAL TOXICITY 

 Health risk assessment of genetically modified organisms 
(GMOs) cultivated for food  or feed is under debate 
throughout the  world, and very little data have been 
published  on mid- or long-term toxicological studies with 
mammals. One of these studies  performed  under the 
responsibility of Monsanto Company with a transgenic 
corn MON863 has been subjected to questions from 
regulatory reviewers in Europe, where it was finally 
approved in 2005. 

 We observed that after the consumption of MON863, 
rats showed  slight but dose-related significant 
variations in growth for both sexes, resulting in 3.3% 
decrease  in weight for males and 3.7% increase for 
females.  

 Chemistry measurements reveal signs of hepatorenal 
toxicity, marked also by differential sensitivities in 
males and females.  

 Triglycerides increased by 24-40% in females (either at 
week 14, dose 11% or at  week 5, dose 33%, 
respectively); urine phosphorus and sodium 
excretions diminished in males by 31-35% (week 14, 
dose 33%) for the most important results significantly 
linked to the  treatment in comparison to seven diets 
tested.  

 With the present data it cannot be concluded that GM 
corn MON863 is a safe product. 

 



TUMORS 



UNEXPECTED  THREATS 

 Terminator technology that renders seed 
infertile to guarantee seed corporations’ 
yearly sales may eventually be abused for 
economic warfare. If terminator crops become 
widespread, it would be easy for a 
transnational company that controls the 
technique to stop sales to a specific country 
or region for political or economic purposes. 
After some years of planting such seeds, only 
limited quantities of other seed would be 
available, thus agriculture could be paralyzed, 
leading to serious economic crisis and/or 
famine 

 

 

 

 

 

 

 

 The Sunshine Project.  An introduction to biological weapons, 
their prohibition, and the relationship to biosafety.  April 2002.  

 The American Society for Microbiology coded 
a long series of rules to identify and label 
agents and substances that could be used by 
terrorists.  Among these, GMOs are in 
category F:  GMOs are generally first and 
second class agents of infection (Category A 
[UN2814 or UN2900], Category B [UN3373]) 
or else substances or organisms in class 9 
(miscellaneous dangerous goods) 

 American Society of Microbiology. Sentinel Laboratory: Guidelines for 
suspected agents of bioterrorism, in: Biological Safety: Principles and 
Practice, 4th ed., Fleming D.O. & Hunt D.L. (Eds.), ASm Press, 
Washington DC, 2006. 

 

 Just a few bushels of “pharmacorn” 
producing a swine vaccine could, if 
strategically planted by terrorists, 
contaminate virtually the entire US corn 
supply and close international markets to 
us for years 

 Gilmore R.  US food safety under siege?   Nat Biotechnol.  2004, 22: 
1503-1505. 



IN   RISK   ASSESSMENT,   

ONE  HAS  TO  ADMIT 

IGNORANCE 
 

 

 

Hoffman-Riem H., Wynne B. 

Nature, 2002 Mar 14; 416: 123 

 



CONCLUSIONS 

A vast scientific literature has raised 

specific questions that governments, 

companies and scientists have to 

answer.  Indignant tirades and partisan 

speculations are unacceptable.  

Transgenic supporters’ accusations of 

unscientific arguments should be 

returned to the sender, and the 

discussion resumed on an equal footing 

of mutual attention and respect, without 

prejudice or ideological preconceptions 



Dopo le petunie nella  
soia, i batteri nel mais,  
ecco una nuova 
proposta 
per un nuovo  
organismo  
geneticamente  
modificato: 
 


