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ediTORial / EDITORIAL

Glyphosate: part of a eugenics model?

El glifosato: ¿es parte de un modelo eugenésico?

The expeRimenTal sTudies

Our study of the effects of glyphosate on embryonic development emerged from an personal

necessity to open dialogues around the stories and reports of diseases like repeat miscarriages,

malformations, autism, behavior disorders, and cancer in areas subjected to intense sprayings of herbicides

like glyphosate (the herbicide of choice to which Monsato's genetically modified soybean is resistant).

At the same time, the study was a way to give body to the existing information, applying

experimental models not typically used in toxicology to evaluate toxicity and collateral effects; and to

fill a void created by the lack of information on the effects of the toxins used in the agricultural industry

on complex biological processes. Finally, it was a way to invite new debates on scientific knowledge in

contrast to the superficial and insufficient information generally provided by corporations that have long

controlled the chemical market and now control the new technologies applied in agribusiness.

The use of 200 million liters of glyphosate in 20 million hectares where millions of Argentines

live makes this substance a threat to nature's balance. The lack of control in Argentina over the last 15

years regarding the constant increase in concentrations of glyphosate, in addition to other chemicals,

continues to be a challenge to that medical science which upholds the precautionary principle in the

face of risk or suspected harm.

Glyphosate alters the cell cycle and DNA reparation mechanisms (2), induces apoptosis (3),

passes the placental barrier (4) and induces genotoxicity (5). Malformations produced by glyphosate

have been observed not only in Xenopus and chickens, but also in mammals (6). In Paraguay, an increase

in malformations in humans has been detected in relation to the distance to soy-producing regions with

intensive (although not exclusive) glyphosate use.

It is important to highlight that the higher concentrations used to combat increasingly resistant

weeds makes it crucial to reassess the toxicity (DL50) and the partition in the tissular distribution (8) of

each compound, as the extensive use in millions of hectares makes impossible any experimental

predictions regarding the potential impacts in human and environmental health as well as in biodiversity.

If we admit that we as human beings are not only products of the genes of our species, but rather their

interaction mediated by the environment – something that modern science cannot deny – it is imperative

that we establish new criteria prior to initiating the use of chemicals on the land. The situation additionally

invites reflection regarding the technologically-based model of agribusiness (like that of the mining

industry) and of food sovereignty (a fundamental part of social medicine), as well as issues of food

security, as various studies throughout the world have begun to show (9). Not only have we made food a

commodity produced by multinational corporations that destroy the soil and sabotage biodiversity, but we

The concern of the intellectual 

is by definition the conscience. 

Rodolfo Walsh (1)
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now have evidence that these genetically modified foods do not have properties equivalent to those of

their natural counterparts (9) (substantial equivalence). 

Experimental models based on animals are used regularly in medical research. In particular,

vertebrates are used because, despite their differences, they all indisputably conserve the basic pattern

of embryonic development. Since the 80s, with the discovery of the Hox genes (10), vertebrates have

been used not only to understand how the body is formed, but also to study and understand the genetic

and epigenetic regulations of malformations in neonatal medicine. These considerations must form the

base of research into contaminants that lead to increasingly frequent problems of infertility,

miscarriage and birth defects.

The discovery of the conservation of the body plan that forms the embryo provided evolutionary

studies with a significant theoretical renewal, making possible associations between embryonic

development and environmental factors that had been previously overshadowed by the hegemonic

reductionism of molecular biology.

The factors responsible for 90% of development failures are not clearly understood, however

epigenetic and/or environmental explanations are resisted by the celebrated genetic determinism and

the technification it lauds. 

The investigation carried out in two experimental models (amphibian and chicken) showed

that both an herbicide based in glyphosate (48%), in dilutions of 1/5,000, as well as the injection of pure

glyphosate in embryos – equivalent to a 1/200,000 dilution – produce severe cephalic malformations

(microcephaly and alterations of the facial structure, even to the point of cyclopia) and alterations in the

cardiac area and the embryonic trunk. These malformations are consistent with alteration in the

expression of genes that intervene in the formation of the embryonic midline, the cranium and the brain,

among other structures. The inhibition of the regulation of the expression of the genes studied (shh, otx2,

pax6, slug, among others), explains the morphologic alternations described.

This explanation was confirmed by studying one of the most important regulation mechanisms

in the early stages of development. The embryos subjected to the herbicide showed a significant increase

in the concentration of a derivative of vitamin A: retinoic acid, a known regulator of gene expression

central to the construction of the embryonic axes, cephalic morphogenesis, etc. It is also a teratogen

amply described in clinical medicine when the levels or points of action in the embryo are altered due

to variations in its synthesis or metabolic degradation (11,12).

In summary, the results obtained are consistent with the malformations observed due to the

cephalic inhibition of shh and otx2 and the Caudal regression syndrome caused by an increase in retinoic

acid during the early development of vertebrates. These effects are generated during the gastrulation of

vertebrates, corresponding to weeks 3 and 4 in human development (13).

The ReacTiOns

This evidence of malformations in embryo development caused by glyphosate, produced by

the increase in retinoic acid levels, unleashed in agricultural and government sectors unusually harsh

defamations, putting in evidence the interlocking political and corporate interests that dominate the

public discourse. One example, among many, of this interdigitation is the project of the company

Arteriocyte Research to generate human blood using directed cultures of stem cells, financed by the US

Department of Defense through the Defense Advanced Research Projects Agency (DARPA). Such

strategic interests – as the universities involved in this joint venture with Arteriocyte call them – respond

to a growing demand for blood due to the proliferation of conflicts, preventive wars and increasingly

frequent military interventions.

Here the two faces of this model come into view. One puts science to the service of the mass

production of commodities with technologies that, rather than respond to human necessities, respond
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to market logic, be it in agribusiness or in war. The other refuses to accept that this same science from

a critical perspective can and should question technological advances, whether because of their lack

of consistency, because of their collateral effects, or because of ethical aspects that threaten the peace

and well being of human society.

scienTific ReasOn and eugenics

This conflict becomes evident when excellent scientists otherwise capable of resisting any

blow to their academic integrity compromise themselves in million-dollar studies that blur ethical limits

in benefit of a technocratic rationality headed by an uncritical and narcissistic scientific system. A

discourse in which the "harmony and preservation" of nature are rejected in favor of the Faustic idea of

"replacing" nature and "addressing the collateral damage" with more technology.

History, the ideological substrates of modern science, and the development of the academic

disciplines show us that the consolidation of capitalism during the 18th and 19th centuries was built on

a conception of science based in modernity. One example is genetics: a science developed in order to

improve the species, in particular the human species, founded in the mid-19th century by Sir Francis

Galton in victorian England. 

Sir Galton founded eugenics in the heat of Darwinism as a discipline to legitimatize the

victorian social order; it was quickly applauded and adopted by the "progressive" rationalism of the

United States and Europe and set the precedent for the elements of systematization in the new field of

genetics and the rediscovery of Mendel's Laws. With Nazism, the prestige of eugenics was dealt a blow

and the world of genetics shrouded its shared precepts in silence. But despite this eclipse, eugenics

remained alive in the unconscious of the scientific corporation and the power that sustains it, receiving

reinforcement with the discovery of DNA and the human genome sequence that revived the feverish

hopes of victorian determinism. It was and is the renewal of an aspiration to see man "improved"

biologically, psychologically and socially. Improvements reflected in the resolution of human conflicts

through a technology that overtakes politics.

The episteme of eugenics ideology returns not as a justification of the social structure but rather

as an instrument of power and social control, with a self-referential scientific discourse that seeks to give

techno-science an exclusive centrality in the game of politics. For this reason the eugenics paradigm

now expands to food production, biomedicine, pharmacology, nanotechnology, engineering and all

disciplines that contribute to the fantasy of a chimerical nature dominated by a prosthetic,

technologically designed man. In this desperate search for perfection and the quest to become

superhuman, all limits and all reluctance to progress without first measuring the consequences

disappear. Not only health and nature, but also human behavior, social sciences, and politics must be

explained in the language of this techno-biological tale.

Lewis Mumford, in his analysis of technology and art, writes:

Our technics has become compulsive and tyrannical, since it is not treated as a subordinate instrument

of life [...] the machine has become our main source of magic, and it has given us a false sense of

possessing godlike powers. Although we have broadened our powers through technological

development, we have not developed the ability to control those powers and the remedy we adopt for

this situation is only a symptom of the sickness itself. We have become technological gods and moral

devils, scientific supermen and esthetic idiots. (14) (Own translation from Spanish text)

All of this in service to the concentrated power of the corporate world system. Capitalism, in its

chameleon yearning, appeals to a "reflexive modernity" in which scientific knowledge resolves any disaster

that progress may cause in nature. Or, alternatively, to a "natural capitalism" that produces nontoxic inputs.
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There is nothing more perverse than to suggest that the undesirable effects of capitalist

modernity can be remedied with more technological development, without any need to question the

means of appropriation, accumulation and distribution of human production.

It is time we ask ourselves with seriousness and urgency if the production models based in

technology that the large global corporations propose to the world – with their hegemonic aspirations

of global control of social behavior, the economy, and cultural narratives – and their devastating

consequences are not new forms of a more subtle, but also more terrible, eugenics than that which man

has known until now.

carrasco, Andrés Eduardo

Lead researcher, Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET).

Adjunct professor, Universidad de Buenos Aires.

Molecular Embryology Laboratory, Institute of Celular Biology and Neurosciences, Faculty of Medicine,

Universidad de Buenos Aires (UBA), Argentina.

BiBliOgRaphic RefeRences

1. Michael McCaughan. True crimes: Rodolfo
Walsh, the life and times of a radical intellectual
in Latin America. London: Latin America Bureau;
2002.

2. Marc J, Mulner-Lorillon O, Boulben S, Hureau
D, Durand G, Belle R. Pesticide Roundup
provokes cell division dysfunction at the level of
CDK1/cyclin B activation. Chemical Research in
Toxicology. 2002;15(3):326-331.

3. Benachour N, Seralini GE. Glyphosate
formulations induce apoptosis and necrosis in
human umbilical, embryonic, and placental cells.
Chemical Research in Toxicology. 2009;22(1):97-
105.

4. Poulsen MS, Rytting E, Mose T, Knudsen LE.
Modeling placental transport: correlation of in
vitro BeWo cell permeability and ex vivo
human placental perfusion. Toxicology in vitro.
2009;23(7):1380-1386. 

5. Mañas F, Peralta L, Raviolo J, García OH,
Weyers A, Ugnia L, Gonzalez CM, Larripa I,
Gorla N. Genotoxicity of glyphosate assessed by
the comet assay and cytogenetic tests.
Environmental Toxicology and Pharmacology.
2009;28(1):37-41.

6. Dallegrave E, Mantese FD, Coelho RS, Pereira
JD, Dalsenter P, Langeloh A. The teratogenic
potential of the herbicide glyphosate-Roundup in
Wistar rats. Toxicology Letters. 2003;142(1-
2):45-52.

7. Benítez Leite S, Macchi MA, Acosta M.
Malformaciones congénitas asociadas a
agrotóxicos. Archivos de Pediatría del Uruguay.
2009; 80(3):237-247. 

8. Anadon A, Martínez-Larrañaga MR, Martínez
MA, Castellano vJ, Martínez M, Martín MT, Nozal
MJ, Bernal JL. Toxicokinetics of glyphosate and its
metabolite aminomethyl phosphonic acid in rats.
Toxicology Letters. 2009;190(1):91-95.



133
SA

LU
D

 C
O

LEC
T

Iv
A

, B
u

en
o

s A
ires, 7

(2
):1

2
9

-1
3

3
, M

ay - A
u

gu
st,

2
0

1
1

 

Universidad Nacional de Lanús | Salud Colectiva | English Edition ISSN 2250-5334

glyphOsaTe: paRT Of a eugenics mOdel?

ciTaTiOn

Carrasco AE. Glyphosate: part of a Eugenics model? [Editorial]. Salud Colectiva. 2011;7(2):129-133.

9. Aris A, Leblanc S. Maternal and fetal exposure
to pesticides associated to genetically modified
foods in Eastern Townships of Quebec, Canada.
Reproductive Toxicology. 2011;31(4):528-533.

10. Carrasco AE, McGinnis W, Gehring WJ, De
Robertis EM. Cloning of a Xenopus laevis gene
expressed during early embryogenesis coding for
a peptide region homologous to Drosophila
homeotic genes: implications for vertebrate
development. Cell. 1984;37(2):409-414.

11. Lammer EJ, Chen DT, Hoar RM, Agnish
ND, Benke PJ, Braun JT, Curry CJ, Fernhoff PM,
Grix AW Jr, Lott IT, et al. Retinoic acid
embryopathy. New England Journal of
Medicine. 1985;313(14):837-841.

12. Padmanabhan R. Retinoic acid-induced
caudal regression syndrome in the mouse fetus.
Reproductive Toxicology. 1998;12(2):139-151.

13. Paganelli A, Gnazzo v, Acosta H, Lopez SL,
Carrasco AE. Glyphosate-based herbicides
produce teratogenic effects on vertebrates by
impairing retinoic acid signaling. Chemical
Research in Toxicology. 2010;23(10):1586-1595.

14. Mumford L. Arte y técnica. Buenos Aires:
Nueva visión; 1968.

Content is licensed under a Creative Commons
Attribution — You must attribute the work in the manner specified by the author or licensor (but
not in any way that suggests that they endorse you or your use of the work). 
Noncommercial — You may not use this work for commercial purposes.

This editorial was translated by vanessa Di Cecco.


