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Due to their very high and still increasing consumption, pharmaceuticals have 
become a real issue regarding environmental pollution. Toxic effects on aquatic 
organisms of estrogenic and androgenic drugs are well studied but very little is 
known about drugs having other mechanisms of action such as the neuro-active 
pharmaceuticals. Ethoxyresorufin Odeethylase (EROD) activity is a widely used 
biomarker for exposure to aryl hydrocarbon receptor (AhR) ligands. The first aim of 
this study has been to develop an in vitro gill filament-based method to study EROD 
induction. Compared with in vivo methods such a method will reduce the amount, 
waste and costs of experimental chemicals. Rainbow trout (Oncorhynchus mykiss) 
gill filaments were exposed to -naphthoflavone (BNF) dissolved in different solvents 
at different temperatures and during different exposure times. Optimal experimental 
conditions were found to be 6 h of exposure at 19°C while using DMSO as a solvent. 
 
The EROD inducing and inhibiting properties of nine different active pharmaceutical 
ingredients frequently found in the aquatic environment were then analysed in 
rainbow trout gill filaments. Five of them were neuro-active drugs (sertraline 
hydrochloride, fluvoxamine maleate, chlorpromazine hydrochloride, oxazepam, and 
haloperidol), a broad-spectrum antibiotic (ciprofloxacin), an antifungal (miconazole 
nitrate), a cholesterol lowering agent (fenofribrate) and a blood pressure lowering 
agent (losartan potassium). In an ex vivo inhibition study, oxazepam, fenofibrate and 
losartan did not show any inhibition potency and increasing inhibition was observed 
for the other compounds as follows: ciprofloxacin < haloperidol sertraline fluvoxamine 
chlorpromazine < miconazole. In the in vitro induction study, only oxazepam showed 
any induction, but it was very weak.  
 
Finally a preliminary experiment on interaction of a readily metabolised compound 
(indigo) and a very potent cytochrome P450 (CYP) inhibitor (miconazole) was 
performed. Gene expression analysis showed a clearly higher induction of transcripts 
for the three CYP1C genes by 1 nM indigo/50 μM miconazole than by 10 nM indigo. 
The combination of indigo and miconazole caused similar mRNA expressions of the 
two CYP1A genes and the CYP1B gene as obtained after treatment with 10 nM 
indigo. 
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