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Abstract 

Background & Aims: Microplastics (MPs) have become a significant environmental pollutant, posing serious threats to aquatic 

ecosystems. The present study aimed to comprehensively examine the characteristics, sources, environmental impacts, and 

removal strategies of MPs in aquatic environments. 
A narrative review was conducted through a systematic search across Scopus, PubMed, Google 

Scholar, and Web of Science, focusing on articles published between 2013 and 2024. Keywords related to microplastics, 

aquatic organisms, and removal methods were applied. After screening 729 retrieved articles, 56 relevant studies were 

selected for analysis. 
Microplastics originate from both primary and secondary sources, entering aquatic systems through industrial 

discharges, wastewater treatment plants, surface runoff, landfill leachate, and atmospheric deposition. Due to their persistence 

and small size, MPs are widely distributed and tend to accumulate in aquatic organisms. This accumulation can lead to 

various harmful physical and chemical effects, including oxidative stress, immune suppression, neurotoxicity, reduced 

nutrient absorption, and potential biomagnification through the food chain. To mitigate MP pollution, various removal 

methods have been investigated. These methods include physical approaches, such as membrane filtration, chemical 

treatments (e.g., advanced oxidation processes), and emerging biological methods utilizing biochar and biomaterials. 

Research suggests that combining different technologies can enhance removal efficiency, while biomaterials, due to their 

greater environmental compatibility, offer particularly promising strategies. 
Combining technological approaches appears to improve the efficiency of microplastic removal, with 

biomaterials showing notable potential due to their environmental compatibility. However, it is essential to evaluate the 

effects and effectiveness of these methods from different technological and ecological perspectives. 
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Figure 1. Classification of microplastics 
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Figure 2. Pathways of microplastics entering water sources 
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Table 1. Overview of the Effects of Microplastics (MPs) on Aquatic Species 

Author Year MPs Type MPs Size (µm) Water Type Aquatic Species Key Findings Observed Effects 

Avio. et al 

[61] 
2015 

Polyethylene 

(PE), Polystyrene 

(PS) 

<100 
Marine 

Water 

Mytilus 

galloprovincialis 

(Mediterranean 

mussel) 

MPs adsorbed 

pyrene and 

transferred to 

mussels; 

accumulation 

mainly in digestive 

tissues, causing 

oxidative stress 

Significant effects on 

immune response, 

neurotoxicity, and 

genotoxicity, with 

marked accumulation 

in digestive tissues 

Blarer. Et 

al [63] 
2016 

Polyamide 

fibers, 

Polystyrene 

beads 

500×20, 1.6 Freshwater 
Gammarus 

fossarum 

Study on ingestion 

and egestion; 

effects on feeding 

and weight 

changes 

Reduced assimilation 

efficiency due to 

polyamide fibers; no 

uptake of PS beads by 

gut cells 

Heindler. 

et al [68] 
2017 

Polyethylene 

terephthalate 

(PET) 

5-10 
Marine 

Water 

Parvocalanus 

crassirostris 

Effects on 

mortality, 

productivity, 

population sizes, 

and gene 

expression 

Reduced egg 

production and 

population size; long-

term reproductive 

health effects 

Pacheco. 

et al [69] 
2018 

Plastic 

microspheres 
1-5 Freshwater Daphnia magna 

Chronic exposure 

study with AuNP 

and MP; 

reproductive and 

developmental 

effects measured 

Increased mortality, 

delayed brood release, 

reduced offspring, and 

synergistic toxicity at 

high concentrations 

Barboza. 

et al [66] 
2018 

Fluorescent red 

polymer 

microspheres 

1-5 
Marine 

Water 

Dicentrarchus 

labrax 

(European 

seabass) 

Investigated toxic 

effects of MPs and 

mercury 

MPs influenced 

mercury 

bioaccumulation; 

caused neurotoxicity, 

oxidative stress, and 

energy metabolism 

changes 

Procter. et 

al [64] 
2019 

Nylon 

microfibers 
10×30 

Marine 

Water 

Calanus 

helgolandicus 

(copepod) 

Enhanced 

ingestion of DMS-

infused MPs 

compared to non-

infused controls 

Increased ingestion 

rates (72%-292% 

higher); potential risk 

due to microplastic 

contamination 

mimicking prey scent 

Huang. et 

al [62] 
2022 Polystyrene (PS) 0.5 Freshwater Daphnia magna 

Microplastic 

exposure impacts 

reproduction and 

growth 

Delayed sexual 

maturity, reduced 

growth rate, and 

decreased offspring 

production 

Jeyavani. 

et al [65] 
2023 Polypropylene 11.86-44.62 Freshwater 

Oreochromis 

mossambicus 

(Tilapia) 

Assessed 

biochemical, 

genotoxic, and 

histological 

implications 

Increased ROS levels, 

oxidative stress, 

enzyme activity 

changes, DNA 

damage, and liver 

histological changes 

Li. et al 

[67] 
2024 

Microfiber, 

Microplastic 

pellet 

<5 mm Freshwater 
Chindongo 

demasoni 

Investigated the 

effect of swimming 

behavior on 

microplastic 

ingestion 

More active fish 

ingested higher 

amounts of 

microplastics; 

behavioral differences 

explain variation 

Daniel. et 

al [70] 
2024 

Polypropylene 

(PP), 

Polyethylene 

terephthalate 

(PET) 

<250 
Marine 

Water 
Mytilus sp. 

Study on 

ecotoxicological 

effects of 

commercial MPs 

(PP and PET) on 

mussels 

Reduced condition 

index and feeding 

rate; no significant 

metabolic enzyme 

response; potential 

long-term ecological 

impact 
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