
Does aquatic sediment pollution result in contaminated food sources?

Josef Václavík, Pavla Sehonová, Zdeňka Svobodová

University of Veterinary Sciences Brno, Faculty of Veterinary Hygiene and Ecology,
Department of Animal Protection and Welfare & Veterinary Public Health, Brno, Czech Republic

Received June 29, 2021
Accepted November 9, 2021

Abstract 
The sediment pollution of the aquatic environment by waste due to anthropogenic activity is of 

an increasing concern. The contaminants coming from the aquatic environment can enter the aquatic 
food chain and accumulate in the tissues of fish and shellfish used for human consumption. The 
aim of this study was to sum up the current level of knowledge concerning the pollution of aquatic 
sediments and its transfer to aquatic foods as well as to indicate whether such contamination has the 
potential to affect the health and welfare of aquatic organisms as well as the quality and safety of the 
species intended for human consumption. Based on the results of scientific studies, the European 
Food Safety Authority, and the Rapid Alert System for Food and Feed, contamination of fish and 
seafood occurs predominantly through their diet and the levels of bioaccumulative contaminants are 
higher in fish which rank higher in the food chain. Contamination of aquatic habitats can not only 
significantly affect behavior, development, and welfare of aquatic organisms, but it can also affect 
the safety of fish and seafood for human consumption.

Heavy metals, pharmaceuticals, pesticides, nanoparticles, microplastics, RASFF

The sediment pollution of the aquatic environment by waste due to anthropogenic 
activity is of an increasing concern. Since the world’s population is on a growing trend, 
the demand for natural resources and their consumption as well as generation of waste are 
increasing. The waste then reaches the aquatic environment (Haseena et al. 2017) and can 
become persistent with its increasing concentration there (Ejaz et al. 2010; Skenderovic 
et al. 2015).

The most common routes of entry for the pollutants into the aquatic environment are 
through wastewater treatment plants, landfill discharges, mining companies, pharmaceutical 
and agronomic industries, as well as natural processes such as volcanic activity, weathering 
and soil erosion and flooding (Owa 2013; Dvidedi 2017; Haseena et al. 2017; Briffa 
et al. 2020).

Contaminants released in open waters are generally trapped by suspended mineral and 
organic particles in the aquatic environment and concentrated in surrounding sediments, 
which can pose a serious threat to aquatic life (Zhu et al. 2019). Various studies show 
the long-term toxic effects of different groups of pollutants (pesticides, heavy metals, 
medicaments, etc.) on organisms ranging from invertebrates to fish and aquatic mammals. 
In particular, behavioural changes, immunodeficiency or side effects on the reproduction 
and endocrine systems, and many others have been described (Hontela et al. 1996; Huang 
et al. 2010; Vaclavik et. al 2020).

Moreover, contaminants from the aquatic environment can enter the aquatic food chain 
and concentrate in the tissues of fish and shellfish used for human consumption. Fish are 
contaminated predominantly through their diet, and levels of bioaccumulative contaminants 
are higher in fish which rank higher in the food chain (EFSA 2005).

Therefore, this review aimed to sum up the current level of knowledge concerning the 
pollution of aquatic sediments and their transfer to the aquatic food chain. Moreover, 
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based on the results of such review, the aim of this study was also to assess whether such 
contamination has the potential to affect the health and welfare of aquatic organisms 
as well as the quality and safety of the species intended for human consumption.

Heavy metals and intensive mining

Although heavy metals are a natural part of the Earth’s crust and their increased 
concentrations are found in volcanically active areas or localities where excessive erosion 
and soil weathering occur, at the same time they enter the environment, including water 
reservoirs, as a result of anthropogenic activity (Briffa et al. 2020). These elements are 
taken up by marine organisms and accumulated in organisms such as predatory fish which 
are higher up the food chain. As a result, the concentrations of many elements, including 
arsenic (As), cadmium (Cd), lead (Pb), and mercury (Hg) can be relatively high in fish 
meat compared to other foods (EFSA 2005). 

An example of a major source source if pollution of the aquatic ecosystem is intensive 
mining, which can use Hg in the gold extraction process. This results in Hg deposits in 
surrounding waters reservoirs, including the sediment. A study from Senegal (Niane et al. 
2019) described an increased Hg content in the sediment (up to 1.16 mg/kg) on the Gambia 
River in intensive mining areas. Similar studies from other parts of the world (Shi et al. 
2019; Beck et al. 2020) describe the impact of the mining process on the environment. 
Since Hg is one of the most widespread contaminants in aquatic ecosystems, the Minamata 
Convention on mercury was signed by more than 120 countries and came into force in 2017 
in order to prevent the risks connected to environmental mercury exposure. As a result, the 
manufacture, import and export of mercury-added products, with certain exceptions, has 
no longer been allowed since 2020 (Regulation (EU) 2017/852).

Wei et al. (2019) analyzed sediments of the Raohe Basin in China, where the mean 
concentrations of Cd, Pb, and As were 0.51 mg/kg, 39.63 mg/kg, and 35.26 mg/kg, 
respectively. During sedimentation, heavy metals may react with other elements and form 
more toxic products. An example is the formation of methyl mercury resulting from the 
reaction of inorganic Hg with sulphate and iron-reducing bacteria (Zeng et al. 2016). After 
sedimentation, heavy metals enter aquatic organisms from benthos to vertebrates, including 
fish with the highest load of risk to organisms at the top of the food chain, especially 
predatory fish (Buck et al. 2019). 

Many studies described the presence of metals in organisms of different trophic levels. 
Azizi et al. (2018) measured the occurrence of heavy metals in sea mussels during the 
year with the highest values for Cd up to 3.3 mg/kg in the winter season. Abd-Elghany 
et al. (2020) detected 0.39 mg/kg of As and 0.24 mg/kg of Cd in shrimp samples in Egypt. 
Usman et al. (2021) found an As concentration of 5.04 mg/kg, 5.79 mg/kg, and 2.13 mg/kg 
in the meat, gills, and liver of commercial fish, respectively. Costa et al. (2020) determined 
the concentration of metals in fish meat near the Portugal coast with the highest level of 
0.20 mg/kg of mercury in adults. Dabeka et al. (2011) determined the concentration of 
mercury in predatory fish purchased in Canada which ranged up to 2.34 mg/kg. Nicklisch 
et al. (2017) detected Hg in caught yellowfin tuna in the range of 0.03 to 0.82 mg/kg.

Long-time exposure of aquatic organisms to these substances could have deleterious 
effects on their health, which can be manifested by various symptoms. Ungherese et al. 
(2010) described the negative correlation between the heavy metal pollution and genetic 
diversity in Mediterranean populations of the sandhopper (Talitrus saltator). A negative 
impact on different organ systems (mainly the digestive tract) of the freshwater crayfish 
(Astacus astacus) was evaluated by Meyer et al. (1991). For fish, most metals target the 
haematopoietic system, central nervous system, liver, kidneys, and reproductive tract 
(Burger 2008; Castro-Gonzalez and Mendez-Armenta 2008; Xie et al. 2020). 
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Mercury poisoning in individual adult fish is not clinically noticeable. The most frequent 
sign is reproductive problems manifested by disorders of gametogenesis and the saline 
viability of fish embryos, including malformations (Huang et al. 2010; Xie et al. 2020). 
Damage to parenchymal organs can be proven by pathological examination. 

The organ most susceptible to cadmium are the kidneys, which are at risk of chronic 
failure. Cadmium in fish also negatively affects the liver function, central nervous system, 
endocrine system, embryo–larvae development, and causes developmental deformities with 
potential teratogenicity and mutagenicity (Hontela et al. 1996; Serafim and Bebianno 
2007; Burger 2008). 

Lead has a high affinity for enzymes involved in heme synthesis, resulting in anaemic 
states at the final stage. A negative feature of lead is the ability to squeeze calcium from 
bones and deposit there instead. Lead poisoning in fish is most often manifested by damage 
to the skin epithelium; with prolonged exposure, haematopoietic and CNS damage occurs 
(Rogers et al. 2003; Castro-Gonzalez and Mendez-Armenta 2008). 

Arsenic is a highly toxic metal that occurs in nature mainly in the form of sulphides. 
In water, As is most often found in the inorganic form either in a 5-valent or 3-valent 
oxidation stage. Prolonged exposure to arsenic can result in weight loss, skin problems 
such as hyperkeratosis, liver necrosis, CNS and haematopoietic disorders (Sorensen et al. 
1985; Castro-Gonzalez and Mendez-Armenta 2008).

In terms of human safety, the maximum limits for selected metals in fish and other aquatic 
organisms intended for human consumption are given in the Commission Regulation 
No. 1881/2006 setting maximum concentrations for certain contaminants in foodstuffs 
(Commission Regulation 2006) as follows: 0.3, 0.5, 1, and 1.5 mg/kg (based on the species) 
for lead; 0.05, 0.1, 0.3, and 0.5 and 1 mg/kg (based on the species) for cadmium; 0.5 and 
1 mg/kg for mercury.

Mercury exposure can cause major damage to the CNS, skin, and kidneys, as well as 
to the foetus. The classic case described is the so-called Minamata Disease, which took 
place in the 1950s in the Minamata fishing bay in Japan (Reis and Mizusawa 2019). The 
impact of lead poisoning is manifested by disorders of the digestive tract, CNS, and the 
haematopoietic system, by kidney damage, and by muscle and bone growth retardation 
(Bischoff et al. 2010). Moreover, based on the data from the Rapid Alert System for 
Food and Feed (RASFF 2021), the limit content of heavy metals in fish and seafood is still 
a valid problem for products coming from both European Union as well as third world 
countries. For these reasons, it is important to monitor and regulate the concentration of 
heavy metals in the water ecosystem and human food.

Pesticides

A dangerous feature of pesticides is the ability to persist and bioaccumulate in water, 
sediments, and organisms while negatively impacting them. There is a large chemical 
spectrum of pesticides such as organochlorinated pesticides (some of the first pesticides 
used) that belong to the group of persistent organic pollutants (POPs) (Martyniuk 
et al. 2020; Yang et al. 2020), organophosphates, carbamates, pyrethroids, triazine, 
chloroacetanilide, and others, which persist in the aquatic ecosystem (Buah-Kwofie and 
Humphries 2021; Mwevura et al. 2021).

A number of studies have described various pesticides occurring in surface waters, water 
sediment, and animals, at concentrations ranging from ng/kg to mg/kg (Arisekar et al. 
2019; Buah-Kwofie and Humphries 2021; Mwevura et al. 2021). For example, in 
Tanzania, 21 types of residues of different pesticides were found in the soil, water, and 
sediment of the Rufiji River Delta (Mwevura et al. 2021). The samples taken in the 
study included residues of organochlorinated pesticides such as heptachlor (0.5 µg/kg) 
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or cyklodien (85 ng/l), and carbamate thiobencarb (3.3 µg/kg). Buah-Kwofie and 
Humphries (2021) described the occurrence of organochlorinated pesticides (heptachlor, 
dieldrin) in fish and catchment sediments of the African lake St. Lucia at a concentration 
ranging 74–510 µg/kg for sediment from the affluent river and 450 µg/kg for muscle tissue 
of adult fish (Oreochromis mossambicus) caught from the lake. The sediment samples on 
river drainage from Indian tea plantations showed a pyrethroid pollution by cypermethrin 
at a concentration of up to 0.08 µg/kg (Arisekar et al. 2019).

Li et al. (2021) measured residues of organochlorine pesticides in organisms from the 
East Sea area of the Shandong Peninsula, the Yellow Sea, China, from caught samples 
including fish (Platycephalus indicus, Liparis tanakae, Chaeturichthys stigmatias), 
a crustacean (Oratosquilla oratoria), and mollusks (Mytilus galloprovincialis, Ruditapes 
philippinarum) at a hexachlorhexan concentration of up to 0.457 mg/kg, 0.165 mg/kg, 
and 0.657 for fish, crustacean and mollusk, respectively. Arisekar et al. (2019) detected 
residues of cypermethrin up to 26.17 μg/kg in meat tissue from fish caught in India. 
Wild marine benthic fish species caught in the north part of China were investigated for 
organophosphate residues (Bekele et al. 2021). The research showed the occurrence 
of total organophosphates ranging from 23.3 μg/ kg for the muscles of the tongue sole 
to 107.1 μg/kg for the kidneys of the flathead.

The concern is that pesticides have a large spectrum of negative effects on the water 
ecosystem and the animals living in it. Atrazine induces complete feminization and 
chemical castration during sexual differentiation of the ovary in frogs (Tavera-Mendoza 
et al. 2002). Organochlorinated insecticides have a high affinity to fat and nerve tissue 
(Martyniuk et al. 2020). Long time exposure to organochlorinated pesticides harms the 
reproductive status of fish. Furthermore, there is a disruption of the endocrine system, 
immunosuppressive effects such as a decrease in the number of white blood cells, and 
teratogenic changes – damage to the heart and brain. DNA damage can result in cancer-
forming changes (De Souza et al. 2020; Hassan and Nemr 2020). Due to the high 
toxicity and ability of bioaccumulation, this group of pesticides is now largely banned 
in the world (Trang et al. 2018), but in some parts such as Africa, it is still widely 
used (Wolmarans et al. 2021). An important point limiting the production and use of 
organochlorinated pesticides was the drafting of the Stockholm Convention, which was 
adopted in 2009 (Stockholm Convention 2009).

Organophosphates are characterized by a high affinity for the enzyme acetylcholinesterase, 
which is an important regulator of nerve transfers (Chambers et al. 2010). The difference 
between organochlorinated pesticides and organophosphates is that organophosphates can 
be rapidly degraded compared to organochlorines (Cremlyn 1978). Poisoning by this 
group of pesticides is manifested mainly by nerve symptoms and alterations in behavior 
which is caused by the inhibition of this enzyme (Rao et al. 2005). Sandahl et al. (2005) 
determined the relationship between acetylcholinesterase activity and behaviour of juvenile 
rainbow trout when exposed to chlorpyrifos (0–2.5 mg/l) for 96 h. The organophosphate 
inhibited tissue enzymes in a dose-dependent manner. Organophosphates also have an 
immunotoxic effect, which was studied in juvenile male Nile tilapia fish (Oreochromis 
niloticus) exposed to 3.91 ml/l of diazinon (Diáz-Resendiz et al. 2019).

A similar mechanism of action occurs in carbamates. Altinok et al. (2006) described the 
acute effect of methiocarb on juvenile rainbow trout (exposed to a concentration of 6.25 mg/l). 
Pathological examination showed edemas, and exposure to carbamates can have a negative 
effect on fish carbohydrate metabolism and reproduction, including behavioural changes 
(Ghazala et al. 2014).

A significant risk for fish is posed by pyrethroid pesticides, which are more toxic to 
fish than to mammals. This is due to the high pyrethroid absorption ability through the 
gills of fish and low levels of the enzyme carboxylesterase, which is responsible for the 
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hydrolysis of these compounds (Küster and Altenburger 2006). Pyrethroids affect 
voltage-gated sodium channels, leading to eruption of neuronal activity (Vijverberg and 
Van Bergkens 1990). Fish poisoning with pyrethroids is manifested by behavioral 
changes including lower swimming activity, neurotoxicity, oxidative stress, and reactive 
oxygen species formation (Goulding et al. 2013; Yang et al. 2020). 

The effects of atrazine on fish were studied by Lamb et al. (2020). Male zebrafish (Danio 
rerio) which were exposed to atrazine showed alteration of behaviour and disruption of 
the endocrine system. Furthermore, there were changes in oxidative stress indicators, 
immunosuppression, teratogenicity, and histopathological damages (Storek and Kavlock 
2010; Xing et al. 2012).

Zebrafish adults were exposed to butachlor (chloroacetanilide herbicide) at concentrations 
ranging from 25 to 100 μg/l. As a result, butachlor caused endocrine disruption. In particular, 
the levels of thyroid hormones and sex steroids were affected and reproductive changes and 
immunotoxicity were reported (Chang et al. 2013). 

Pesticide residues commonly found in the water ecosystem may also represent a great 
potential risk for human health. Various negative effects have been described after contact 
with these substances such as dermal irritation, immunodeficiency, teratogenicity, or risk of 
cancer (Thuy 2015; Basu et al. 2021). The issue of high pesticide residue concentrations 
in the aquatic environments is especially acute in developing countries due to the use of 
extremely heavy doses in intensive agricultural areas (Wesseling et al. 1997; Salameh 
et al. 2004). In the European Union, the maximum levels for pesticide residues (MLR) 
in foods and feeds of animal and plant origin are given in Regulation No 396/2005 
(EC Regulation 2005). Based on the notifications listed in the RASFF portal, chlorate 
was the most common problem in terms of pesticide residues in fish and seafood in the 
whole year of 2020 (RASFF 2021). Chlorate is no longer approved as a pesticide in the 
EU and its MLR in fish and other aquatic organisms was set to 0.01 mg/kg. Apart from the 
use for its herbicidal and biocidal activity, chlorate is formed as a by-product when using 
chlorine, chlorine dioxide or hypochlorite for the disinfection of drinking water, water for 
food production, and surfaces coming into contact with food.

Pharmaceuticals and personal care products

Pharmaceuticals and personal care products represent a large group of substances 
with different chemical properties. With the constant increase in life expectancy and 
improvements in the availability of health care, the consumption of both medication as 
well as using personal care products increases, resulting in their increasing burden on the 
aquatic environment. Major sources of such pollution are the discharges of the wastewater 
treatment plants, which are often not capable of filtering out all the chemical compounds 
(Rezka and Balcerzak 2016). Other dominant sources include landfills, manufactures 
and agriculture, swimming and sunbathing activities, use of perfumes, detergents, and 
others (Weng et al. 2014). 

Several studies have described the occurrence of pharmaceuticals and personal care 
products (such as analgetics, antibiotic, musk compounds, UV filters, and others) in 
waters, sediments, and animals ranging from ng/kg to mg/kg (Vallecilos et al. 2015; Lou 
et al. 2016; Zhang et al. 2020). Matongo et al. (2015) found residues of antipyretics and 
antibiotics in the sediment from ponds. The measured values were in the range of ng/kg 
to mg/kg with the highest values of up to 0.66 mg/kg for ibuprofen and 1.25 mg/kg for 
metronidazole. Zhang et al. (2020) found residues of antibiotics such as norfloxacin, 
erythromycin, and fluoroquinolone at concentrations ranging between 1.3 and 7.9 μg/kg 
in sea sediment and up to 0.12 μg/kg in fish caught near the coast in South China. Battaglin 
et al. (2018) detected a spectrum of bioactive compounds in the water, sediment, and fish and 
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frogs tissues from the Rocky Mountains National Park, USA. Described pharmaceuticals 
included antibiotics, stimulants, and analgetics such as ibuprofen, codeine, and others 
in the concentration range from ng/kg to μg/kg. The concentrations of UV-filter such 
a homosalate, octisalate, and benzophenone-3 were identified in the parts per trillion ng/l 
in surface seawater and in μg/kg in sediment and corals from Hawaii. Lou et al. (2016) 
detected seven kinds of synthetic musks in sediment samples of the Yellow River Delta 
wetland, including celestolide, phantolide, traseolide, galaxolide, tonalide, musk xylene, 
and musk ketone at concentrations of up to 8.6 μg/kg. Liu et al. (2018) found residues of 
19 types of antibiotics in wild marine fish tissues from Laizhou Bay (China) at concentrations 
of up to 500 μg/kg. Vallecilos et al. (2015) determined the presence of galaxolide and 
tonalide at concentrations of 18.04 μg/kg and 8.42 μg/kg, respectively in fish samples from 
the Ebro River.

Pharmaceuticals are compounds designed to have therapeutical effects even at low 
concentrations. It means the residues of such substances might have negative effects on 
non-target organisms such as fish (Ji et al. 2013; Pieróg et al. 2021). Various analgesics 
have been proven to cause genotoxicity (Guiloski et al. 2017), changes in oxidative stress 
(e.g. study on Daphnia Magna by Gómez-Oliván et al. [2014]), hormone disruptions in 
frogs (Efosa et al. 2017), organ damage, endocrinological disruption, and reproductive 
problems such as lower production of eggs and hatching success in fish (Ji et al. 2013). 
Antibiotics cause a reduction in growth, increased risk of bacteria resistance, and fish 
embryo genotoxicity (Chowdhury et al. 2020; Jo et al. 2021). Similarly, anti-cancer 
drugs such as cyclophosphamide have been proven to have a genotoxicity effect. Novak 
et al. (2017) described the genotoxic effect of the anti-cancer drug on zebrafish liver. 
Antidiabetics such as metformin at environmentally relevant concentrations can cause 
endocrinological disruption in fathead minnows with induced significant up-regulation of 
vitellogenin in male fish (Niemuth et al. 2015). Anticonvulsants cause behavioral changes 
and development delays (Pieróg et al. 2021). Xie et al. (2016) described the effect of 
antihistamines on fish with behavioral changes ˗ swimming activity, growth, and feeding 
rate in fish. Psychiatric drugs such as sertraline, fluoxetine, citalopram and others cause 
behavioural changes - feeding, boldness, activity, sociality, endocrine disruption, changes 
in biochemical and oxidative stress indices, and embryotoxicity (Pohl 2019; Byeon 
et al. 2020; Vaclavik et al. 2020). Cahova et al. (2021) studied the influence of the 
UV filter ethylhexyl methoxycinnamate on juvenile rainbow trout. The results showed that 
UV filters caused oxidative stress, distribution of saccharide, lipid and protein metabolism, 
and extensive damage of hepatic parenchyma. Acute toxicity of musk ambrette (nitro 
musk) on zebrafish embryos was observed by Qu et al. (2018). The embryos showed 
developmental delays, pericardial oedema, circulatory disturbances, and curved body axis. 
Carlsson et al. (2000) observed the impact of musk ketone on reproduction in zebrafish. 
Histopathological changes and a weight reduction of gonads were typical for fish exposed 
to 33 μg/l of this xenobiotic.

Nanoparticles, nanofibres and microplastics

The basic definition states that nanoparticles are particles of a size between 1 and 100 nm 
(ISO 2011). The most often used and described synthetic nanoparticles are composed 
of metals, metal oxides, and carbon-containing compounds (Li et al. 2020; Čaloudova 
et al. 2021). 

Various studies have demonstrated the occurrence of these substances in water ecosystems. 
Tou et al. (2021) detected the presence of nanoparticles from estuarine sediments of the 
Yangtze River (Shanghai). The measured values of substances were up to 9.61 × 107 parts/mg 
(Zn) and up to 1.21 × 107 parts/mg (Ti). Yin et al. (2017) conducted a survey on TiO2 
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particles in seafood and surimi products in China. The results showed the occurrence of the 
particles in the range of 6–12 mg/kg in seafood products and 2–81 mg/kg in surimi.

The nanoparticle size, a large surface area, and the ability to produce reactive 
oxygen species play a critical role in the toxicity of these substances (Nel et al. 2006). 
Georgantzopoulou et al. (2020) described an increasing risk of mortality and development 
delay of the copepod nauplii (Tisbe battagliai) after exposure to Ag and TiO2 nanoparticles. 
The effect of nanoparticles of metal oxides (aluminum, copper, and titanium) on the liver 
antioxidant system of the Nile fish (Oreochromis niloticus) was studied by Canli and 
Canli (2020). Results of the oxidative stress showed traces indicating a metabolic load on 
the liver (mainly catalase and superoxide dismutase). The same results and signs of lipid 
peroxidation were shown in the research by Oya-Silva et al. (2021) on Rhamdia quelen. 
Miranda et al. (2016) observed many alterations in the liver tissue (necrosis, vascular 
congestion, leukocyte infiltration) of juvenile fish Prochilodus lineatus after exposure 
to 10 μg/l TiO2. A study by Cong et al. (2017) demonstrated the embryonic toxicity 
effect of zinc nanoparticles to marine medaka (Oryzias melastigma). After the exposure, 
a reduced hatching success and increasing malformation rate of the hatched larvae were 
described. Other negative effects after Zn2+ particles exposure include DNA damage and 
neurotoxicity (Chen et al. 2020; Li et al. 2020), gill pathologies such as oedema and 
thickening of the lamellae (Federici et al. 2007). 

Microplastics are defined as a heterogeneous mixture of differently shaped materials 
referred to as fragments, fibres, spheroids, granules, pellets, flakes, or beads, in the range 
of 0.1–5000 µm (NOAA 2014; EFSA 2016; Hollerova et al. 2021). The occurrence of 
various microplastic types such as polyethylene, polypropylene, polystyrene, polyethylene 
terephthalate has been described in the aquatic environment (Ferreira et al. 2020; Ghosh 
et al. 2021; Yu et al. 2021). After entering the environment, microplastics are gradually 
stored in the water, sediment, and water organisms. Ferreira et al. (2020) demonstrated 
the presence of microplastic concentrations from the surface water, sediment and fish 
from a coastal area in the Fiji-Pacific region. The most identified types of microplastics 
include polyethylene, latex, and polypropylene. Ghosh et al. (2021) observed the presence 
of microplastic in commercial marine fish from Bangladesh. The results showed the 
occurrence of 215 types of microplastic from GIT samples with average abundance in 
the range of 1.0–3.8 items per species. Zhang et al. (2021) measured microplastics from 
water, sediments, and fish samples in China with an average abundance of 2.5 particles/l 
(water), 0.04 particles/g (sediment) and 0.92 particles/individual (crayfish tissues).

The presence of microplastics in organisms poses many negative health risks. Endocrine 
disruption, a decreased growth, lower survival probability, changes in the intestinal 
structure, lower weight, liver toxicity, reproductive problems in fish have been described 
as a result of microplastic action (Rochman et al. 2014; Peda et al. 2016; Naidoo and 
Glassom 2019).

In addition to the mechanical effect of plastic materials per se, polymeric additives which 
are commonly added to plastic materials to improve their functions, also pose a considerable 
risk of toxic effects. Usual groups of microparticle modifiers include plasticizers, flame 
retardants, impact modifiers, antioxidants, antimicrobials, and UV stabilizers (Marturano 
et al. 2017).

Conclusion 

The review described several groups of substances formed by human activity, which 
have the potential for pollution and storage in the aquatic environment and a subsequent 
transfer to the aquatic food chain. Based on the knowledge reported in scientific studies and 
the RASFF portal, the aquatic contaminants have the potential to affect not only the welfare 
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and health of aquatic animals but also, mostly in the case of heavy metals, the safety of 
food products they are turned into. For this reason, it is necessary to constantly monitor the 
pollution in different parts of the aquatic environment (from the source of possible pollution 
to living organisms serving as a source of human food) and to try to limit their occurrence 
as much as possible. Further studies concerning the effects of sediment pollution on aquatic 
biota are necessary in order to reveal toxic effects of pollutant mixtures and their mixed 
toxicity on aquatic biota.
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