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diclofenac-induced stress † 3 

 4 
 Darya Harshkova 1,*, Ivan Liakh 2 , Pavel Hrouzek 3, Katerina Bisova 4, Bartosz Wielgomas 2 and Anna Aksmann 1 5 

1 Department of Plant Physiology and Biotechnology, Faculty of Biology, University of Gdansk, 6 
Wita Stwosza 59, 80-308 Gdansk, Poland; darya.harshkova@ug.edu.pl; anna.aksmann@ug.edu.pl.  7 
2 Department of Toxicology, Faculty of Pharmacy, Medical University of Gdansk, Hallera 107, 80- 8 
416 Gdansk, Poland; ivan.liakh@gumed.edu.pl; bartosz.wielgomas@gumed.edu.pl.  9 
3 Laboratory of Algal Biotechnology Centre Algatech, Institute of Microbiology of the Czech Academy of Sci- 10 

ences, Opatovicky mlyn, Novohradska 237, 379 81, Trebon, Czech Republic; hrouzek@alga.cz  11 
4 Laboratory of Cell Cycles of Algae, Centre Algatech, Institute of Microbiology, Czech Academy of Sciences, 12 

37981 Trebon, Czech Republic; bisova@alga.cz  13 
* Correspondence: darya.harshkova@ug.edu.pl 14 
† Presented at the title “Metabolic activity of Chlamydomonas reinhardtii cells under diclofenac-induced 15 

stress”, online, 6-8 march 2023. 16 

Abstract: The non-steroidal anti-inflammatory drugs (NSAIDs), such as diclofenac (DCF), are de- 17 
tected in water bodies all over the World. Their presence in the water environment poses a serious 18 
threat to non-target plant organisms, including unicellular green algae. To survive in the contami- 19 
nated environment, these organisms need to modify their metabolism to be able to cope with 20 
NSAIDs-induced stress. Knowledge of algal response to drugs is crucial for environmental protec- 21 
tion.  22 

In the present work, we report the response of unicellular green alga Chlamydomonas reinhardtii to 23 
DCF applied in the concentration 32.7 mg/L, corresponding to toxicological parameter EC10. The 24 
algae susceptibility for DCF was estimated based on physiological parameters: population growth, 25 
oxidative stress symptoms, and photosynthetic activity. Moreover, the cells’ cultures were analyzed 26 
for the appearance of diclofenac transformation products. 27 

We have found that DCF caused a slight decrease in the population growth rate and photosynthetic 28 
activity (quantum yield of photosynthesis) of the cells. Further, some symptoms of oxidative stress 29 
(singlet oxygen overproduction) were observed. However, in the biomass and culture media wide 30 
range metabolites of DCF were discovered. This suggests, that in the presence of relatively low con- 31 
centration of DCF biochemical activity of the algae was efficient enough to metabolize a part of the 32 
drug in the medium. What is important, some of the analyzed transformation products were similar 33 
to those formed during the metabolism of DCF by bacteria, while other were characteristic for eu- 34 
caryotic metabolic pathways.  35 

In conclusion, C. reinhardtii exposed to DCF can keep its metabolic activity on the level sufficient for 36 
surviving and for biotransformation of the drug. Our results give rise to the assumption that other 37 
algae strains may also have potential to metabolize DCF thus contributing to the remediation of the 38 
environment contaminated with pharmaceuticals.  39 
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