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Resumo

Introduction: The use of ketamine for therapeutic
purposes has been growing, however recreative use
as hallucinogen has raised concern both in terms of
public and environmental health [1]. Ketamine and its
metabolites have been detected in effluents due to
the inefficiency of conventional treatments applied
in wastewater treatment plants [2,3]. Since part of
these effluents can be used as water for crop irrigation
operations [4], it is important to understand the
effects of potential contaminants like ketamine on soil
organisms such as earthworms. Objectives: The main
objective of this work is to evaluate ketamine effects in
Eisenia fetida as an ecologically relevant model species
representative of earthworms, focusing on behavior and
reproduction endpoints. Material and Methods: Thus,
for this purpose, a gradient of increasing concentrations
of ketamine (0, 25, 250 and 2500 pg/kg) was used to
evaluate the effects of this substance in avoidance

behavior and reproduction of Eisenia fetida following the
methods described in the standard guidelines ISO 17512-
1 and OECD n° 222 through laboratory avoidance and
reproduction tests, respectively. Results: Data indicated
no significant differences (p>0.05) between ketamine
concentrations and the control. In average, ketamine
promoted an escape and a decrease of juveniles in the
order of 11% and 26%, respectively, compared to the
control group, but further tests would be needed to
check the consistence of these tendences. Conclusion:
These results seem to indicate that the concentrations
studied do not promote negative effects either on
avoidance behavior and reproduction. Nevertheless,
additional tests using higher concentrations should be
performed, in order to allow the estimation of the EC50
and LC50 values for E. fetida, and to evaluate the effects of
ketamine in other soil organisms, representative of other
taxonomic groups (e.g collembolans and mites).

Keywords: psychoactive drugs; ketamine; Eisenia fetida; avoidance behavior; reproduction.

Acknowledgments: This work is supported by national funds through the FCT/MCTES (PIDDAC), under the project

PTDC/CTA-AMB/6686/2020

References:

[1] Lai FY, O'Brien JW, Thai PK, Hall W, Chan G, Bruno R, Ort C, Prichard J, Carter S, Anuj S, Kirkbride KP, Gartner C, Humphries M, Mueller JF (2016).
Cocaine, MDMA and methamphetamine residues in wastewater: Consumption trends (2009-2015) in South East Queensland, Australia. Science of

the Total Environment, 568, 803-809.

[2] Miller, T.H., Ng, K. T., Bury, S.T., Bury, S. E., Bury, N. R. & Barron, L. P. (2019). Biomonitoring of pesticides, pharmaceuticals and illicit drugs in a
freshwater invertebrate to estimate toxic or effect pressure. Environment international 129: 595-606.

[3] Li, S--W.,Wang, Y.-H. & Lin, A.Y.-C. (2017). Ecotoxicological effect of ketamine: Evidence of acute, chronic and photolysis toxicity to Daphnia magna.

Ecotoxicology and environmental safety 143:173-179.

[4] Demuynck, S., Lebel, A., Grumiaux, F, Pernin, C., Lepretre, A. & Lemiere, S. (2016). Comparative avoidance behaviour of the earthworm
Eisenia fetida towards chloride, nitrate and sulphate salts of Cd, Cu and Zn using filter paper and extruded water agar gels as exposure media.

Ecotoxicology and environmental safety 129: 66-74.

Revista Cientifica Internacional RevSALUS

149


https://doi.org/10.51126/revsalus.v4iSup.380


