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Background: Plastics are emerging sources of pollutants globally. The rise 
in global plastic output from 365.5 to 390.7 million tonnes between 2016 
and 2021 depicts an unabating rise in the use of plastics worldwide. How-
ever, the resulting environmental pollution from microplastics (MPs) got-
ten from the degradation and weathering of large plastic wastes continues 
to negatively impact the health of humans that consumes fish, which serve 
as important sources of protein and vitamins. Bioaccumulated microplas-
tics in fish gills and water bodies may lead to serious health issues, includ-
ing cancer and developmental toxicity when consumed by humans.  
Objectives: This study aims to review the literature to: examine the causes 
and fate of microplastics in aquatic habitats; determine how microplastics 
get to human body system; examine the effects possibly caused by MPs on 
fishes; aggregate the adverse effect of consuming contaminated fishes on 
human health; and identify the study gaps in microplastic pollution in 
aquatic habitats, especially in Nigeria.  
Methods: The study adopts the narrative review approach and includes 
literature obtained through a search on PubMed, Google Scholar, Sci-
enceDirect, and Jstor.  
Conclusion: Findings from the study have implications for the need to 
direct research attention to the aquatic sources of microplastic pollution to 
save fish and humans.  

Keywords: microplastic, aquatic pollution, human health impact, plas-

tic wastes    

INTRODUCTION 

Globally, the use of plastic for various purpos-
es has been on the increase, with the global 
plastic output growing from 365.5 Mt in 2018 
to 390.7 Mt in 2021 (Plastic Europe, 2022).  
From these numbers, Polyethylene Tereph-
thalate (PET), Polypropylene (PP), Polyvinyl 
Chloride (PVC), Polyethylene (PE), and Poly-
ethylene (PE) are the most used plastic materi-
als and collectively accounts for up to 90% of 
the total plastic production in the world (Fiore 
et al., 2022; Espinosa et al., 2016). They are 
also reffered to as virgin plastics (Fiore et al., 
2022). However, these materials have high 
molecular weight, non-biodegradable, persis-
tent in the environment, and dangerous to hu-
man health. 

Plastics are artificial carbon-based polymers 

derived from polymerization of hydrocarbons 
that can be formed into various products (De-
la-Torre, 2020; Waring et al., 2018). General-
ly, plastics are water and corrosion resistant, 
chemically inert, inexpensive and easy to 
mould. They also exhibit strong thermal and 
electrical insulating qualities (Obebe & Ada-
mu, 2020). Plastics are persistent organic pol-
lutants that disintegrate into bits or particles 
when introduced into the surroundings and 
subjected to ongoing processes such as chem-
ical weathering, photooxidation, and decom-
position (Amato-Lourenço et al., 2020; De-la
-Torre, 2020). An estimated 8.3 billion tonnes 
of virgin plastic have been produced since 
1950, and an additional 6.3 billion tonnes are 
thought to have been converted to plastic gar-
bage.   
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Of this amount of waste, 79% is estimated to 
have accumulated in landfills, while 8 to 9 mil-
lion tons are assumed to enter the oceans every 
year (Rhodes, 2019).   

Plastics when broken down to fragments or par-
ticles are called microplastics (below 5mm), 
nanoplastics (below 0.1mm in diameter), meso-
plastics (between 5-25mm in diameter), and 
macroplastics (greater than 25mm in diameter) 
(Sana et al., 2020; Hartmann et al., 2019). The 
environment is currently overflowing with mi-
croplastics (MPs) and a number of emerging 
environmental pollutants (EEPs) (Obebe & 
Adamu, 2020). 

In a further classification, Hoellein et al. (2016) 
categorized microplastics (MPs) into two clas-
ses. First, the primary MPs, are plastic particles 
below 5000 µm (5mm) and are factory-made 
for polishing characteristics (e.g., microbeads 
and industrial scrubbers). The second is the sec-
ondary MPs, which are products of whole plas-
tic substances, which include plastic waste and 
artificial textiles (Hoellein et al., 2016). These 
microplastics are present everywhere. They ex-
ist in the air via dust and atmosphere at various 
concentrations (Dris et al., 2016; Cai et al., 
2017; Liu et al., 2019; Amato-Lourenço, 2020). 
Studies have also revealed their presence in riv-
ers, aquifers, mountains, soil, ocean, sea, sedi-
ments, drinking water (Rhodes,2018; 
Rhodes,2019; Blackburn & Green, 2021), glaci-
ers (Azzoni et al., 2019), and insects (Jaibachi 
et al., 2018). Microplastic contamination in the 
environment continues to have a detrimental 
effect on human health. Fish intake (which 
serves as essential sources of protein and vita-
mins) from plastic polluted rivers and the ocean 
allows MPs to enter the human body. When 
consumed by humans, bioaccumulated micro-
plastics in the gills of fish and water bodies can 
result in debilitating health conditions. Roch-
man et al. (2015) reported alteration of gene 
expression, inflammation of tissues, and growth 
reduction in laboratory animals after ingesting 
plastic debris. Additionally, Poli et al. (2015) 
noted that microplastic ingestion could result in 
punctured stomachs and blockage in the gastro-
intestinal tracts. 

The buildup of discarded plastic in the environ-
ment has sparked a rapidly developing field of 
ecosystem research. Jambeck et al., (2015) indi-
cated that between 5 and 13 metric tons of plas-
tic were thrown into the oceans in 2010, and it 
was anticipated to have escalated significantly 
by the year 2025. Hence, this study sought to 

analyse the literature to: identify the ways in 
which microplastics can enter the human body 
system; investigate the origins and destiny of 
microplastics in aquatic environments; investi-
gate the negative impacts of MPs on fish. sum 
up the negative health effects of eating tainted 
fish and pinpoint research needs regarding mi-
croplastic pollution in aquatic environments, 
particularly in Nigeria. 

Method of literature review  

 The study adopts the narrative review ap-
proach. To find papers about MPs in fish, 
aquatic environments, and their detrimental im-
pacts on human health, a literature search was 
done on the PubMed, Google Scholar, Sci-
enceDirect, and Jstor databases. Theses, confer-
ence proceedings, book chapters, reports, and 
other unpublished research were excluded. A 
combination of keywords, such as 
(―microplastics‖ OR ―microplastic‖ AND 
―aquatic ecosystems‖), (―microplastics‖ AND 
―aquatic environment‖), (―microplastic‖ AND 
―human health‖), and (―microplastics‖ AND 
―fishes‖) were used in the literature search. Fol-
lowing a screening of the search results, 80 
publications in all were included in this review, 
mainly from the last 10 years. Findings from 
articles were thematically categorised according 
to the objectives of the review.  

Findings and Discussion 

Sources and fate of microplastics in aquatic 
environments  

Early in the 1970s, publications on fibre and 
plastic particle contamination in the marine en-
vironment were released. Since then, scientists 
have paid increased attention to the pollution 
caused by plastic particles in aquatic habitats. 
Microplastics (MPs) have been found in Nigeri-
an freshwater and marine environments, ac-
cording to studies (Olarinmoye et al., 2020; 
Abiodun et al., 2019; Ebere et al., 2019). 
Through a variety of routes, including wind 
movement, road runoff, maritime activities, and 
wastewater systems, MPs can enter aquatic eco-
systems. However, waste-water treatment facil-
ities are the main source of MPs discharged into 
the aquatic environment (Duis & Coors, 2016). 

While the various treatment methods effectively 
remove bigger plastic particles, MPs frequently 
elude the treatment unit. After treatment, these 
effluents are usually released into nearby water-
bodies (Vivekanand et al., 2021). They may 
also enter wastewater through the cleaning of 
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synthetic fibres such as clothing (Covernton et 
al., 2019; Li et al., 2019).  

Furthermore, Hernandez et al., (2017) reported 
that MPs resembling filaments were discovered 
in the effluent of a laboratory-simulated wash-
ing machine. Nevertheless, runoffs from indus-
trial plastic production sites could also contrib-
ute to MPs accumulation in the aquatic habitat 
(Wagner et al., 2014). Usually, MPs undergo 
three types of degradation in the aquatic envi-
ronment: biological degradation, (degradation 
by the activities of micro-organisms), physical 
degradation (includes thermal, photo or me-
chanical degradation), and chemical degrada-
tion, (which can be hydrolysis or oxidation deg-
radation (Du et al., 2021).  

MPs can also be found in water body sediments 
because smaller density MPs stay on the water's 
surface whereas larger density MPs concentrate 
in the sediment following fragmentation (Dada 
& Bello, 2023; Sani et al., 2022). Through bio-
turbation, ingestion, and excretion, these MPs 
are exchanged between living organisms, water, 
and sediment (Chaukura, 2021). Invertebrates, 
fish, birds, and marine mammals can all swal-
low MPs in the aquatic environment (Adeogun 
et al., 2020; Chaukura, 2021; Meaza et al, 
2020).  

A 2016 United Nations (UN) report indicated 
that over 800 animal species had been exposed 
to plastic through ingestion or entanglement. 
This value is 69% greater than the 247 infected 
species estimated from a review conducted in 
1977 (United Nations Environment Programme 
(UNEP), 2016). Plastic is consumed by aquatic 
animals at all trophic levels (Gall and Thomp-
son 2018). According to certain reports, MPs 
can be found in planktonic creatures, larvae at 
the base of the food chain, and fish-eating birds 
at the top (Issac and Kandasubramanian 2021; 
Smith et al., 2018). Organisms also accumulate 
microplastics from the sediments or MPs sus-
pended in water (Smith et al., 2018). 

Furthermore, because MPs are hydrophobic, 
they carry harmful substances including heavy 
metals and persistent organic pollutants into 
waterbodies (Ta et al., 2020; Wang et al., 
2020). Heavy metals that MPs frequently ab-
sorb include cadmium, copper, lead, chromium, 
and zinc (Godoy et al., 2019). The pace at 
which MPs absorb these metal ions is typically 
influenced by variables like the water's acidity 
and alkalinity, as well as the MPs retention pe-
riod (Mammo et al., 2020). 

Potential route for microplastics to enter the 
human body  
 
By consuming contaminated seafood, bottled 
water, groundwater, salt, or by inhalation of 
atmospheric fallout of microplastic, humans are 
exposed to microplastics (Domenech & Mar-
cos, 2021; Dris et al., 2016). MPs resided in 
drinking water from groundwater as reported by 
Oni & Sanni (2022) and Mintening et al. (2018) 
in Nigeria and Germany respectively using 
Fourier-transformed infrared to quantify the 
MPs. Mu et al. (2022) also recorded elevated 
levels of MPs in groundwater from Jiaodong 
Peninsula, China. These were believed to be a 
result of anthropogenic activities of residents 
releasing MPs into the environment and con-
taminating groundwater through surface runoff 
and infiltration. In addition to MPs contaminat-
ing drinking water from groundwater sources, 
MPs in drinking water resulting from packaging 
operations were also documented by Schyman-
ski et al., (2018) and Elizalde-Velázquez and 
Gómez-Oliván (2021). 

In addition, there have been reports that sea salt 
and table salts contain significant amounts of 
MPs from different countries (Sivagami et al., 
2021; Kim et al., 2018; Iniguez et al., 2017; 
Karami et al., 2017;). This is an indication of 
the sea water MPs pollution as sea salt and table 
salt are gotten from the sea. However, MPs can 
also be added to table salt while it’s being col-
lected, transported, dried, or packaged (Lee et 
al., 2019; Yang et al., 2015). In addition to con-
suming tainted water and table salt, MPs can 
also enter the human body from infected fish. 
Fish taken from aquatic environments have 
been found to have gills and gastrointestinal 
tracts that contain varied amounts of various 
MPs, including polyvinyl chloride, polyure-
thane, polyamide, polystyrene, etc. (Ilechukwu 
et al., 2021; Koongolla et al., 2020; Karbalaei 
et al., 2019). 

MPs' effects on fish 
 
Studies have indicated microplastic pollution in 
both freshwater and marine fishes. Plastics ac-
cumulate in different parts of aquatic organ-
isms, hemolymph and gut lumen of mussels 
(Magni et al., 2018), the testicles, gills, brains 
and stomachs of crabs (Crooks et al., 2019), and 
in the liver, brain, gut and gills of fish (Zhang et 
al., 2021). Accumulation of these plastic mate-
rials have been reported to have a debilitating 
effect on fishes. Ingestion of plastic particles 
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can lead to abrasions and lesions, or physical 
disruption of the GI tract, as plastics accumu-
late in fish guts (Yin et al., 2022; Jaafar et al., 
2021). Indigestible particles can also fill aquat-
ic organisms' stomachs, reducing their desire 
to eat, and ultimately leading to malnutrition 
(Du et al., 2021; Tongo and Erhunmwunse 
2022). 

Zhang et al. (2021) examined the relationship 
between MP ingestion in fishes and their types 
of feeding under laboratory settings. The study 
showed that carnivorous fishes ingested fewer 
MPs when compared to the omnivores and fil-
ter feeders. The filter feeders were better at 
removing microplastics than omnivores. Simi-
larly, Nano microplastics (NMPs) have been 

Figure 1: Pathway showing the sources and fate of MPs in an aquatic environment  

Figure 2: Possible effects of MP in fish (Bhuyan, 2022)  
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shown to alter the gut microbiome in larval 
zebrafish (Wan et al., 2019).  Iheanacho and 
Odo (2020) reported disparities in the haema-
tology results, acetylcholinesterase activities, 
malondialdehyde, catalase, superoxide dis-
mutase, and glutathione transaminase which 
are indications of brain toxicity and oxidative 
stress in African catfish. Jabeen et al. (2017) 
reported that there are more plastics in certain 
fish species' intestines than their stomachs. 
Kaloyianni et al., (2021) observed Apoptosis, 
lipid peroxidation, DNA damage and metabo-
lism alteration after exposure of two freshwa-
ter fishes to polystyrene MPs. Figure 2 shows 
the possible effects of MPs in fish as compiled 
by Bhuyan (2022). 

Human health impacts of consuming con-
taminated fishes. 

MPs usually accumulate in fish gills and liv-
ers. By consuming fish, therefore, humans 
could be exposed to MPs. While MPs are not 
likely to penetrate deeply into mammalian or-
gans, they can cause local inflammation 
(Yong et al., 2020). MP-based in vitro re-
search has also documented oxidative stress-
induced damage in human brain and epithelial 
cell lines (Bahadur et al., 2023; Hu & Palic, 
2020; Rubio et al., 2020). This indicates the 
possible impact of MPs on the guts and im-
munity of humans (Waring et al., 2018). Mi-
croplastics travel from the gut cavity to the 
circulatory and lymphatic systems, where they 
are exposed throughout the body and accumu-
late in the kidney, brain, and liver tissues, ac-
cording to other research on rodents, aquatic 
species, and human cells in culture (Prust et 
al., 2020; Vethaak & Legler, 2021; Yuan et 
al., 2022). Additionally, it has been discov-
ered that mice's gut microbiota is altered by 
nano microplastics (NMPs) (Brachner et al., 
2020). While Zhang et al. (2018) reported 
finding plastic pieces in the placenta of mice, 
Wright and Kelly (2017) also reported finding 
PVC materials in the portal vein of dogs, sug-
gesting that MPs may interact with the human 
reproductive system. 

Research gaps in microplastics pollution in 

aquatic environments and its impact on hu-

man health, especially in Nigeria. 

Insufficient information regarding human ex-
posure and risk to MPs suggests important 
knowledge gaps that should be addressed in 
order to better understand the possible effects 

of MPs on human health. The reason for this 
is that Nigeria lacks the analytical tools neces-
sary to sample, isolate, detect, measure, and 
characterise microplastics (Pantil et al., 2022; 
Alimi et al., 2021). Fish consumption of mi-
croplastics in Nigeria's aquatic ecosystem has 
not received much attention, and the few stud-
ies that have been conducted have mostly fo-
cused on the marine environment (Aragaw, 
2021). Therefore, research on the impact of 
plastic contamination on Nigeria's freshwater 
resources is lacking. 

The lack of data on the consumption of MPs 
in the aquatic food chain could also help iden-
tify lower-risk species. Furthermore, there is a 
knowledge gap on MPs quantification in fish-
meal. MPs' detrimental effects on marine life 
are understudied and the potential effect of 
MPs on human health, especially through in-
gestion, is still under-explored. This includes 
its effect on the DNA, gastrointestinal tract 
(GIT), kidney, liver, heart, and other organs. 

In addition, in vitro data on MPs ingestion by 
fish is still understudied in Nigeria. Research 
gaps regarding the distribution, absorption, 
metabolism, and excretion of MPs in aquatic 
organisms and humans also exist. To check 
for microplastics and nanoplastics overcoming 
biological barriers and exposing their main 
absorption pathways, sophisticated cell culture 
models should be created. Health risk assess-
ment of MPs ingestion using mathematical 
models to determine its carcinogenic effects is 
still under study, owing to the unavailability 
of relevant reference materials, lack of defini-
tions, analytical obstacles, and standardized 
study designs. There’s therefore a need for 
policymakers and researchers to emphasize 
the urgency and importance of studying MPs 
in Nigeria. To address these study gaps in Ni-
geria, researchers need to include more studies 
on microplastics pollution in the aquatic envi-
ronment in grant proposals. Policymakers and 
the government also need to fund universities 
to provide the equipment that can analyse and 
quantify MPs. 

Conclusion 

Plastic particle pollution in the aquatic envi-
ronment is an area of concern to environmen-
tal scientists. MPs have been reported to reach 
both freshwater and marine habitats through 
runoffs, wastewater discharge and wind move-
ment of plastic particles. Aquatic organisms, 
including fish, accumulate MPs from  
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sediments and water in their gills and gastro-
intestinal tract and spread them to other tissues 
resulting in debilitating effects on fish and hu-
mans who consumed the fish. Hence, efficient 
waste management methods are important to 
save the fish and humans from chronic illnesses 
resulting from MPs pollution in the aquatic en-
vironment. 
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