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Abstract 

Background: The excessive use of psychoactive substances (PAS) is a global problem that directly and 

indirectly affects human, animal health and environment [1], related with “one health” concept. These 

substances and their metabolites enter in the wastewater through human excretion and consequently into 

water systems. The sewage sludge produced in wastewater treatment plants can be used as amendment in 

agricultural soils leading to their contamination [2]. Methylenedioxypyrovalerone (MDPV) is a recent 

PAS known as “bath salts” [3] found in recreational settings. Due to the increase of PAS in soil, it is 

important to evaluate its toxic effects on soil organisms, like the earthworm Eisenia fetida, considered 

soil health bioindicators and an ecologically significant model species [4]. Objective: The study aim was 

to assess the impact of MDPV on the behaviour and reproduction of E. fetida. Methods: Following the 

procedures described in the ISO 17512-1, dual chambre Avoidance Tests were conducted for 48 hours, 

using adults E. fetida that were exposed to combinations of uncontaminated soil and contaminated soils 

with different MDPV concentrations (25, 250, and 2500 µg/kg). Additionally, a Reproduction Test was 

carried out using the same earthworm species and MDPV concentrations, over 56 days, following the 

procedures described in ISO 11268-2. In both tests, treatments were conducted in triplicate. Results: No 

statistically significant effects were observed on either avoidance behaviour or reproduction assays of 

adult earthworms exposed to the different concentrations of MDPV. Conclusions: Our data suggest that 

the MDPV concentrations tested do not induce adverse effects on avoidance behaviour and reproduction 

at concentrations lower or equal to 2500 µg/kg. Thus, the results suggest that no negative effects will be 

observed on earthworm populations exposed to MDPV. Nevertheless, it can be useful to assess MDPV 

effects on other key fauna organisms representing other taxonomic groups, like mites and collembolans. 
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