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Abstract: Nowadays, aquatic environment contamination with microplastics has become a major global
challenge of society. As most Of pollutants, microplastics release into the aquatic ecosystems could have harmful
effects on living organisms at all trophic levels. The broad range of microplastics effects on aquatic system biota
triggered a significant interest for ecotoxicological studies as an indicator of aquatic organisms’ stress and
adaptation feutures. Our study was conducted on common crap, Cyprinus carpio, due 1o its economic importance
in the Romarian food market. The selected fish biological model was in vitro grown in presence of polyethylene
(PE) and polystyrene (PS) microplastics. The effect of PE (40, 48 and 125 pm) and a mixture of PS (20, 200 and
430 um) on common carp was evaluated after 75 days by analyzing their proteic profile. No mortality or
behavior changes were recorded during experimental chronic exposure period. The results showed that PS, PE
of 40-48 um and PE of 125 um induced in carp gills the expression of 85 kDa, 60 kDa and 10kDa proteins. PE of
40-48 um induced protein expression of 60 kDa in fish intestine samples, as in case of gills, while PS generated a
different profile in liver, especially of 65 kDa proteins. In this case, the liver proved to have increased resilience
to microplastics, which is consistent with its role as a detoxifier. Overall, could modulate specific protein
expression linked to different fish organs.

Keywords: Chronic Tests, Biomarkers, Cyprinus Carpio, Microplastics
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Abstract: 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. The aim of the study was to evaluate the effects of long-term exposure (75 days) to
polyethyiene (PE) on the development, oxidative stress indicators, neurotoxicity, and reproduction in carp
(Cyprinus carpio). PE is a synthetic polymer and one of the most widely used plastics. Its presence in the
environment endangers the health of aquatic organisms. Laboratory investigations involved evaluating PE
toxicity with two different particle sizes (40-48 pm and 125 um, 0.6 mg/L for each type) using OECD no. 305
in a semi-static system. No mortality or behavioral changes were recorded at the end of the test. PE showed
bioavailability mainly through ingestion with food, causing weight loss of fish, especially in the case of PE
125 pm. At the end of the exposure period, organs were collected Jor sub-lethal effects investigations. PE
induced oxidative stress in fish organs. A significant increase in the activity of catalase (CAT) and
glutathione reductase (GRED) enzymes correlated with lipid peroxidation in the gills was observed. In the
liver, increased CAT and glutathione S-transferase ( GST) activity occurred without lipid peroxidation effects.
Additionally, alanine transferase and aspartate transferase activities showed significant changes, especially
in the case of PE 40-48 um. Vitellogenin (VTG) activity in the liver increased by 10% for PE 40-48 um and
by 80% in the case of PE 125 um. Low levels of VTG were observed in the gonads. EROD (ethoxyresorufin-
o-deethylase) and acetylcholinesterase were inhibited, especially in the case of PE 125 um. 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 effects on
the liver, intestine, gills, kidneys, gonads, and brain by inhibiting antioxidant enzymes.

This work was supported by a grant of Ministry of Research, Innovation and Digitalization, CNCS-
UEFISCDI, project number PN-III-P1-1.]-TE-2021-0073.
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