
INTRODUCTION AND OBJECTIVE 

 

Several studies have found cocaine and its main active metabolite benzoylecgonine (BE, Fig. 1) in the aquatic environment 

and natural waters [1] derived from their high consumption by humans and the inability of water treatment processes to 

eliminate it. Only a couple of works have addressed BE ecotoxicology on animals and no data have been published of the 

ecotoxicity of BE on plants or microalgae. The aim of this publication is to provide information on the toxicity of environmental 

concentrations of BE during animal and vascular plant development. To evaluate fish toxicity, we have used a combined 

model (embryo-larvae) to identify sensitive biomarkers, e.g. those related to cardiotoxicity and neurodevelopment. For plant 

toxicity, we have used the fern spores model [2]. Data from this study will contribute to a better understanding of the impact of 

such emerging substances in different organisms of the freshwater ecosystems, necessary for environmental risk assessment. 
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Acute (A) and sub-chronic toxicity (C) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Number of cells: lethality + growth 

(DNA levels) 

 

Acute (B) and sub-chronic toxicity (D) 

 

DISCUSSION 

 

The low toxicity of BE to Zebrafish embryos is in line with the poor toxic activity of BE found in 

other experimental vertebrates, such as rats. 

 

By contrast, the "BE" altered metabolic and genetic processes in fern spores, causing a strong 

inhibitory effect on mitochondrial activity, and a significant effect on total DNA level explained by the 

death of part of the spore population or a cytostatic effect. Our results demonstrated the ability of 

BE to disrupt plant cell function and probably cell cycle that may pose a risk for riparian ferns 

gametophyte recruitment and vascular plant germination and growth 

 

Alkaloids as cocaine, BE, codein, caffeine and nicotine are virtually ubiquitous micropollutants. 

Environmental risk studies have ignored that alkaloids possess allelopathic effects and they are 

strong germination inhibitors at environmental concentrations [3]. A new focus should be used in 

the investigation of the toxicity of environmental concentration of alkaloid micropollutants. 

CONCLUSIONS 

 

• BE induce acute and sub-chronic phytotoxicity in developing fern gametophytes but not in zebrafish embryos or larvae 

• The effects of BE on fern gametophytes can be related with the allelopathic ecological function of alkaloids (i.e. etc) 

• Cocaine, BE and other alkaloids such as caffeine or nicotine, could pose an environmental risk for riparian vascular plants as well as irrigated crops 

• The ubiquitous anthropogenic dispersion of alkaloid allelochemicals may pose a risk for biodiversity and food production 
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This Poster can be downloaded from https://toxamb.wordpress.com/?p=1131 or http://wp.me/p3VagO-if  
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Environmental concentrations of the cocaine metabolite benzoylecgonine induced sublethal 

toxicity in the development of plants but not in a zebrafish embryo-larval model 
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Figure 1: Benzoylecgonine chemical 

structure  
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