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4 Introduction )

Global plastic consumption has led to an increased and persistent microplastic
pollution in aquatic environments. Due to their physical properties, plastic
particles are omnipresent and are affecting aquatic biota. Polyethylene (PE) is a
synthetic polymer and one of the most widely used plastics. Its presence in the
environment endangers the health of aquatic organisms.

Market volume of polyethylene worldwide from 2015 to 2022, with a forecast for 2023 to 2030
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The aim of the study was to evaluate the effects of long-term exposure to
polyethylene (PE) on the development, oxidative stress indicators,
Qeurotoxicity, and reproduction in carp (Cyprinus carpio). /

/ Materials and methods

Chronic toxicity - OECD 305 - Cyprinus carpio - > 2

year age, 10 individuals per each test or control -
Objective of test: lethal effects / behavior, biometric B S i
indicators, physiological indices. > .
Test conditions: > >

- PE in two different particle sizes (40-48 um and 125
um, 0.6 mg/L for each type)

- density of the particles in the test:

» 200 particles PE 40-48 pm/L,

> 50 particles PE 125 pm/L

- Semi - static system

- Exposure time 75 days

- Daily feeding (1% of the lot's weight)

- Temperature 21.1-22.3°C

- Oxygen 6.53-7.55 mg/L

- pH7.42-7.74

Laboratory testing system

/ Results and conclusions \

PE showed bioavailability mainly through ingestion with food, causing
weight loss of fish, especially in the case of PE 125 um. PE induced
oxidative stress in fish organs.

Organ [ cAT [ Gred | GST | MDA | AT | AST | AChE | EROD | VIG
PE 40-48 ym

Gill +(**) +**) -(ns) +(**) NA NA NA NA NA
Liver +(**) ") +(ns) **) () (%) NA “(ns) +(ns)
Intestine +(ns) 1) +(*) -(*) NA NA NA NA NA
Kidney - (ns) -(*) -(ns) +(**) NA NA NA NA NA
Brain -*%) +(ns) -(ns) NA NA NA ~(ns) NA NA
Gonade -(**) NA -(ns) ~(ns) NA NA NA ~(ns) “(ns)
Muscle NA NA -(*) NA NA NA -(ns) NA NA
PE 125 um

Gill +(**) +*) -(ns) +(**) NA NA NA NA NA
Liver () ~(ns) +(ns) <(*%) “(ns) “(ns) NA ) (%)
Intestine +*) -(**) +(*) -(**) NA NA NA NA NA
Kidney ") +(ns) ~(ns) +(**) NA NA NA NA NA
Brain +(ns) +**%) -(ns) -(*) NA NA -(ns) NA NA
Gonade ) NA -(ns) -(ns) NA NA NA %) )
Muscle NA NA -(*) NA NA NA -(ns) NA NA

Note: + (increase in enzymatic activity); - (inhibition of enzymatic activity); ns — non-significant
effect (p>0.05); * - significant effect (p<0.05); ** - highly significant effect (p<0.01); NA -
analysis not conducted.
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A significant increase in the activity of catalase (CAT) and glutathione
reductase (GRED) enzymes correlated with lipid peroxidation in the gills
and kidneys was observed. In the liver, increased CAT and glutathione S-
transferase (GST) activity occurred without lipid peroxidation effects.
Additionally, alanine transferase (ALT) and aspartate transferase (AST)
activities showed significant changes, especially in the case of PE 40-48
um.
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- Light/ darkness 12-16 h/day
- Control with dilution water
- Test solution volume — 80 liters

Microscopic identification of
PE 40-48 pm and 125 pm in test solutions

Ethoxyresoruﬁn - 0- demethylase (EROD) was inhibited, especially in the
casc of PE 125 pm.
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Vitellogenin (VTG) activity in the liver increased by 10% for PE 40-48 pm
and by 80% in the case of PE 125 um. Low levels of VTG were observed in
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the gonads.

antioxidant enzymes.

The size of the particle influenced the level of effects but also the target
organs. For example, PE 40-48 affected the gills, liver, and intestine through
the increased expression of stress enzymes, while PE 125 could cause
Keffects on the liver, intestine, gills, kidneys, gonads, and brain by inhibitingj
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