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ABSTRACT

In Argentina, since the mid-90s, an agricultural model based on genetically modified crops and
herbicides such as glyphosate and atrazine has been adopted [1]. The resistance of weeds to these
herbicides has led to the use of alternatives such as glufosinate ammonium, alachlor and mesotrione,
whose effects on human health are poorly studied [2]. This raises concerns, especially for possible
carcinogenic effects, which underlines the need for more research on these alternative herbicides [3].
The objective of this study was to evaluate the potential toxicological effect of these alternative
herbicides, identifying the proteins that can interact with them directly or indirectly using the STITCH
and STRING platforms [4, 5]. Then, those biological processes potentially affected as a consequence of
the interaction of these herbicides with the identified proteins were identified. An enrichment analysis
was performed on those overrepresented proteins/genes associated with the category “Biological
Process” and “KEGG PATHWAYS” from the Gene Ontology and SHINYGO databases respectively [6].

It was found that, in general, these herbicides could affect both signaling pathways related to cell
proliferation, programmed cell death, stress response, as well as the cellular response to xenobiotics,
processing, maturation and biogenesis of ribosomal RNA. In addition, possible associated pathologies
were found, such as neuro-degeneration, Lupus and cancer. These findings are consistent with previous
reports on the toxic effects of these herbicides on human health, giving an account of their potential
to produce diseases such as different types of cancer [7, 8, 9].
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En Argentina, desde mediados de los 90, se ha adoptado un modelo agricola basado en cultivos
genéticamente modificados y herbicidas como el glifosato y la atrazina [1]. La resistencia de malezas
a estos herbicidas ha llevado al uso de alternativas como el glufosinato de amonio, el alacloro y el
mesotrione, cuyos efectos sobre la salud humana son poco estudiados [2]. Esto genera preocupacion,
especialmente por posibles efectos carcinogénicos, lo que subraya la necesidad de investigar mas sobre
estos herbicidas alternativos [3].

El objetivo de este estudio fue evaluar el potencial efecto toxicoldgico de estos herbicidas alternativos,
identificando las proteinas que pueden interactuar con ellos directa o indirectamente utilizando las
plataformas STITCH y STRING [4, 5]. Luego se identificaron aquellos procesos bioldgicos potencialmente
afectados como consecuencia de la interaccion de estos herbicidas con las proteinas identificadas. Se
realizo un analisis de enriquecimiento de aquellas proteinas/genes sobrerrepresentados asociados con
la categoria “Biological Process” y “KEGG PATHWAYS” de la base de datos de Gene Ontology y SHINYGO
respectivamente [6].

Se encontro que, en general, estos herbicidas podrian afectar tanto vias de senalizacion relacionadas
con la proliferacion celular, la muerte celular programada, la respuesta al estrés, como la respuesta
celular a xenobioticos, el procesamiento, maduracion y biogénesis del ARN ribosomal. En adicion, se
hallaron posibles patologias asociadas, tales como neuro-degeneracion, Lupus y cancer. Estos hallazgos
son consistentes con informes previos sobre los efectos toxicos de estos herbicidas sobre la salud
humana, dando cuenta de su potencial para producir enfermedades como distintos tipos de cancer [7,
8, 9].
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