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Polystyrene is a mass produced polimer. Most of polystyrene containing products are single-use items such as cutlery, 

plates, caps for takeaway cups, as well as food storage containers. Polystyrene is also widely used for thermal insulation 

purposes as extruded polystyrene foam (XPS). Mass production of polystyrene and multiple possibilities for applications 

means rapid growth of its waste. Unfortunately, polystyrene cannot biodegrade in the environment. However, there is 

scientific evidence showing an existence of plastic fragmentation processes[1]
. The latter is of great concern knowing that 

plastic fragments can become as small as nanosized particles[2]. Recent findings suggest that polystyrene is capable of 

fragmentation and can exist as nanoplastic[3]. Polystyrene nanoplastics (PS-NPs) hold similar physicochemical properties as 

engineered nanoparticles, therefore have the ability to pass through biological barriers and accumulate in living organisms[4]. 

Salmonid fish embryos and larvae are of particular interest because exposure to PS-NPs during early developmental stages 

show long-term damage and may cause serious consequences such as morphological abnormalities, changes in behaviour and 

locomotor activity[5]. These harmful effects occur due to the physiological state disturbances on the cellular and molecular 

level. It was found that exposure to 20 nm PS-NPs can induce oxidative stress in zebrafish (Danio rerio) embryos[6].   
The aim of this study was to evaluate the level of toxicity in  Oncorhynchus mykiss embryos exposed to 25 nm sized PS-

NPs. Fish embryos were exposed to 10 µg/L and 1000 µg/L PS-NPs concentrations for 4- and 12 days. As aformentioned, 

oxidative stress may occur during exposure to PS-NPs, therefore an antioxidant anzyme catalase (CAT) was chosen as 

biomarker.  

Results obtained during our experiments showed significantly decreased CAT activity in 4 day embryos exposed to 10 

µg/L PS-NPs and non-significantly decreased CAT activity with 1000 µg/L PS-NPs compared to control group. Moreover, 

no significant changes were detected in 12 day embryos for both 10 µg/L and 1000 µg/L PS-NPs concentrations, however the 

overall CAT activity was higher in 12 day embryos exposed to both PS-NPs concentrations than in 4 day embryos.These data 

suggest that 25 nm PS-NPs may induce oxidative stress as early as 4 days in O.mykiss embryos due to noticible changes in 

CAT activity after exposure to 10 µg/L. However, slight CAT activity changes in 4 day O.mykiss embryos exposed to 1000 

µg/L PS-NPs show a potential „shutdown“ of antioxidant anzyme system due to cellular damage caused by reactive oxygen 

species (ROS)[7]. On the contrary, after 12 day exposure to both PS-NPs concentrations O.mykiss embryos showed low 

response from antioxidant enzyme system, meaning that the used concentrations are not similarly toxic for more aged 

embryos. It is worth mentioning that response to oxidative stress is carried out by more that one antioxidant anzyme, therefore 

further experiments should draw attention to a wider spectra of molecules, responding to oxidative stress, induced by various 

concentrations and sizes of PS-NPs. 
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