
Introduction

Polystyrene is a mass produced polimer. It is

commonly used in disposable items such as

plates, cutlery, food storage containers and

caps for takeaway cups. An extensive use of

polystyrene products contributes to the rapid

growth of its waste. Unfortunately, a large

amount of that waste spreads through natural

terrestrial and aquatic ecosystems. While it is

disappointing to see such lack of participation

in proper disposal of plastic waste from its

users, another problem has emerged. Plastic,

as we know it, is non-biodegradable, however,

it breaks down into smaller particles upon

biotic and abiotic influence (Fig 1.) Recent

findings suggest that polystyrene is capable of

fragmentation and can exist as nanoplastic

(PS-NPs) [1]. It was found that exposure to 20

nm PS-NPs can induce oxidative stress in

zebrafish (Danio rerio) embryos [2]. 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 behavior and locomotor activity [3].

Therefore, the aim of this study was to

evaluate the level of toxicity in early salmonid

embryos by measuring an antioxidant enzyme

catalase (CAT) activity after exposure to

polystyrene nanoplastics.

Fig. 1. Examples of primary and secondary factors

causing plastic fragmentation [4].

1. The data provided above suggests that 25 nm PS-NPs may

induce oxidative stress in O. mykiss embryos, due to significant

changes in CAT activity after 4 days exposure to 10 µg/L PS-NPs

and causes a potential „shutdown“ of antioxidant anzyme system,

after exposure to 1000 µg/L PS-NPs, due to cellular damage

caused by reactive oxygen species (ROS) [6].

2. On the contrary, after 12 days exposure to both PS-NPs

concentrations O. mykiss embryos showed signs of induction in

CAT activity, meaning that more aged embryos have a greater

defence strength against used PS-NPs concentrations.

3. Further experiments should explore a wider particle size-

concentration spectrum of PS-NPs and exposure times for a

more accurate evalutaion of toxicity in salmonids.
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Fig. 3. Catalase (CAT) activity in O. mykiss embryos after exposure to polystyrene nanoplastics: A – relative percentage change in

CAT activity from control group (CTRL); B – relative percentage change in CAT activity with eliminated time of exposure factor.

Note that letters indicate significant differences between groups and asterisk (*) – differences from control group (p < 0.05, N = 15,
Mean ± SD).

❖ Results in figure 3A show significantly decreased

CAT activity in 4 days 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 days embryos for both 10 µg/L and 1000 µg/L

PS-NPs concentrations, however the overall CAT

activity was higher in 12 days embryos exposed to

both PS-NPs concentrations than in 4 days

embryos (Fig 3A).

❖ When eliminating time of exposure factor, results in

figure 3B exhibit a significant increase of CAT

activity in PS10 group compared to control group.
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Fig. 2. Rainbow trout (Oncorhynchus mykiss) 

embryos used in this study. Age: 20 days post 

fertilization.

Catalase (hydrogen peroxide oxidoreductase) is an important cellular antioxidant enzyme that defends against oxidative

stress [5].

❖ Catalase (CAT) induction was tested using 25 nm PS-NPs.

❖ O. mykiss embryos were exposed to 10 µg/L and 1000 µg/L PS-NPs

concentrations.

❖ Samples were collected after 4- and 12 days.

❖ CAT activity was measured in three different groups: control (CTRL),

PS10 and PS1000.

❖ CAT activity was measured using a modified colorimetric reaction,

coupled with Bradford method to assess the protein content.
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