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Extended Abstract 
Fenbendazole (FEN) is anthelmintic drug often used in pig and poultry management. Usefulness of anthelmintic drugs 

is uncontested, but at the same time they represent a risk to ecosystems. Anthelmintics administered to animals enter into 

environment primarily through their excretion in faeces or urine. Following excretion, these substances may persist in the 

environment and impact non-target organisms. Ecological hazards of benzimidazole anthelmintics in aquatic ecosystems 

have been studied with results documenting acute as well as chronic toxicity against the freshwater invertebrate Daphnia 

magna, with FBZ being the most toxic [1]. Plants come into contact with anthelmintics and other veterinary drugs in 

pastures. But in contrast to the situation regarding animals, information about the toxicity and fate of anthelmintics in 

plants is very limited [2].  

The present study was designed to test phytotoxicity and biotransformation of the benzimidazole anthelmintic FBZ in 

the ribwort plantain (Plantago lancelota). This common meadow plant is exposed to anthelmintics from the excrements of 

treated animals. The uptake and biotransformation of FBZ was studied and occurrence of FBZ and its metabolites in cell 

suspensions, roots, basal parts of the leaves and tops of the leaves were followed up. Overproduction of proline is a 

widespread response observed in plants experiencing various stresses. The quantification of this amino acid is therefore 

very useful to assess the physiological status and more generally to understand stress tolerance in plants. 

The concentration of proline in plantain leaves of control and FBZ treated plants was measured and significant 

increase of proline concentration was observed after FBZ treatment. UHPLC-MS/MS analysis led to the identification of 

14 metabolites of FBZ formed in the ribwort. In both model systems, the same types of FBZ biotransformation reactions 

were found, but the spectrum and abundance of the FBZ metabolites detected in cell suspensions and regenerants differed 

significantly. Most of these metabolites can be considered deactivation products, but a substantial part of them may readily 

be decomposed to biologically active substances which could negatively affect ecosystems. In conclusion, FBZ in ribwort 

induced stress and underwent various biotransformations. The scheme of FBZ metabolic pathway in ribwort has been 

proposed. 
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