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Introduction

Tiny plastic particles are known as microplastics, which 
are typically smaller than 5 mm in size, have recently 
raised significant environmental concerns. The abrasion of 
synthetic clothes and microbeads in personal care products, 
as well as the disintegration of bigger plastic goods including 
bottles, bags, and packaging, are the causes of these 
particles. Microplastics are able to get into the environment 
through a number of different channels, such as wastewater 
discharges, rainfall-runoff, and littering. They can linger in 
the environment for years, accumulate in the food chain, and 
kill wildlife. Microplastics have been discovered in drinking 
water, seafood, and other food products, raising concerns 
about their possible adverse effects on human health. 
Although the entire scope of their health consequences 
is not yet known, some studies indicate that exposure to 
microplastics may be connected to various health issues, 
including inflammation, oxidative stress, and damage to the 
liver, kidneys, and reproductive system (Hwang et al., 2020).
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In addition to soil, rivers, lakes, and the ocean, microplastics can also be found 
in the air. Microplastics can be consumed by animals and result in physical 
harm as well as the release of hazardous compounds into the environment; 
they are bad for the ecosystem and wildlife. Microplastics can significantly 
affect the aquatic environment and the organs such as the digestive system, 
physical injury to the stomach and intestines that results in inflammation and 
associated issues of fish. To safeguard the well-being of aquatic ecosystems 
and the organisms that depend on them, it is imperative to minimize the use of 
plastic and create methods for eliminating microplastics from the environment. 
A multifaceted strategy that includes reducing the quantity of plastic waste that 
enters waterways, putting in place efficient wastewater treatment systems, and 
informing the public about the effects of microplastics on the environment 
will be needed to prevent and control the presence of microplastics in aquatic 
ecosystems.
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History of Microplastics
Researchers discovered plastic pellets, known as nurdles, 
on American shorelines in the 1960s, and this was the first 
time that plastic trash had been seen in the water. The first 
reports of tiny plastic pieces in open ocean waters date back 
to the 1970s. The impacts of plastic pollution on marine 
life were first studied by scientists in the 1980s when it 
was discovered that creatures like sea turtles and seabirds 
were consuming plastic particles. The term “microplastics” 
was first used in the 1990s when scientists started to pay 
attention to the smaller plastic particles that were difficult to 
see with the naked eye. Yet it wasn’t until a report published 
in 2004 that used the term “microplastics” to describe the 
long-term build-up of particles barely a few microns in 
diameter (Napper and Thompson, 2020).
Sources of Microplastics in Aquatic Ecosystem
• Plastic waste: Improperly disposed plastic garbage from 
homes, businesses, and industries reaches rivers and 
eventually degrades into microplastics.
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• Personal care products: Tiny plastic particles called 
microbeads are frequently found in personal care products 
like body washes, toothpaste, and exfoliating scrubs. These 
particles find their way into wastewater and then into the 
aquatic ecology.

• Synthetic fabrics: When synthetic fabrics like polyester, 
nylon, and acrylic are washed, microfibers, tiny plastic fibers, 
are released into the wash, and these microfibers may wind 
up in the water supply.

• Fishing gear: Synthetic materials used in fishing equipment 
like nets, ropes, and lines can degrade over time and turn 
into microplastics, which can then build up in the aquatic 
ecosystem.

• Industrial processes: Plastic pellets or “nurdles” are used 
as raw materials in the manufacturing of plastic products. 
Accidental spills of these pellets can also contribute to the 
presence of microplastics in waterways.

Classification of Microplastics

They can be classified into two main categories: primary 
microplastics and secondary microplastics (Mehra et al., 
2020).

• Primary microplastics: These plastics are produced on 
purpose and utilized in diverse products. Microbeads, 
Nurdles, Microfibers, and other tiny plastic particles are 
among those that are purposefully incorporated into 
consumer goods, such as toothpaste abrasives or paint 
additives.

• Secondary microplastics: They are created when bigger 
plastic materials, such as plastic bags, bottles, and packaging, 
which are disposed off in the environment, break down. 
Microplastic fibers and fragmented microplastics can be 
included in the classification.

Impact of Microplastics on Aquatic Ecosystems

Microplastics may harm a variety of marine creatures and 
ecosystems when they enter the aquatic environment. 
Marine species, such as fish, turtles, and whales, may 
mistake microplastics for food. The behavior of marine 
species, especially their feeding and reproductive patterns 
is impacted by the ingestion of these particles, which can 
cause physical harm to the digestive system and obstructions 
that can result in famine or death, providing a surface for 
microorganisms to attach to and grow can lead to the 
formation of biofilms, and has a biological, physical, and 
chemical impact on water quality parameters. Chemicals 
include plasticizers and flame retardants, which release 
from microplastics and be dangerous to marine life. This may 
result in less light penetrating and water quality parameters, 
including pH, conductivity and less dissolved oxygen in the 
water, interfering with natural processes, which could affect 
aquatic creatures by impairing photosynthesis in aquatic 
plants. Microplastics can damage ecosystems, such as coral 
reefs, by smothering and suffocating species. Microplastics 
can deposit in the tissues of marine organisms, which can 
result in health difficulties and the transfer of poisons up 
the food chain.

Impact of Microplastics on Fisheries
Microplastics are known to have a negative impact on fish 
and other seafood that are significant to fisheries, such 
as fish behaviour that is harmful to human health when 
consumed. It is important for individuals and industries to 
reduce plastic waste to minimize the negative effects of 
microplastics on fisheries and the environment as a whole. 
There are several different ways that microplastics affect 
fisheries. Here are a few of the ways that microplastics may 
impact bioaccumulation, fish behaviour, fish consumption, 
and fish habitat degradation.
Impact of Microplastics on Fish and Fish Organs
When fish consume microplastics, the particles depending 
on the type and size of the particles and the duration of 
exposure may accumulate in their internal organs like 
the liver, gills, and intestine. This can result in oxidative 
damage, tissue damage, and DNA damage, among other 
harmful effects including reduced growth, impaired 
reproduction, and increased susceptibility to diseases. 
Therefore, it is crucial to limit the number of microplastics 
in the environment to safeguard the well-being of aquatic 
creatures, especially fish. When fish ingest microplastics, 
it can lead to physical and physiological harm. When fish 
consume microplastics, their digestive systems may get 
blocked, which will decrease their ability to feed and 
grow. Moreover, microplastics can accumulate in fish 
tissues, increasing toxin levels and raising the possibility 
of additional health complications. Microplastics may also 
have an impact on fish behavior and affects the entire food 
web which may disrupt the ecological role that fish play in 
the environment. Although there is ongoing research on 
the effects of microplastic pollution on fish populations, it 
can have serious negative environmental and health effects. 
To address the problem of microplastic pollution, waste 
management must be improved and plastic manufacture 
and use must be regulated (Parker et al., 2021).
Impact of Microplastics on Shellfish Organs
Oysters, clams, and mussels, among other shellfish, are filter 
feeders, meaning that they get their food by filtering water 
through their bodies. This has an impact on microplastics in 
the shellfish and their organs. As a result, they can so easily 
be capable of ingesting microplastics that are present in 
the water; these particles may accumulate in their internal 
organs, such as the liver, gills, and digestive system. This 
accumulation can physically harm the organs and interfere 
with their regular function, which can result in several 
health issues for the mollusc. In addition, microplastics can 
promote gill inflammation, which can harm a shellfish’s 
ability to breathe, microplastics can accumulate in the liver 
of shellfish, which can be harmful and harm internal organs. 
Moreover, the consumption of microplastics by shellfish may 
have negative effects on human health.
Impact of Microplastics on Human Health
The human protein, required for body growth, comes 
primarily from fish. A significant risk that needs special 
attention is Microplastics contamination of fish. Fish may 
suffer from a range of health problems following exposure 

306



© 2023

Biotica Research Today 2023, 5(4):305-307

to Microplastics either alone or in conjunction with other 
pollutants. Fishes exposed to microplastics may experience 
tissue damage, oxidative stress, alterations in the expression 
of immune-related genes, and decreased antioxidant status. 
MPs’ effects on human health are not well understood. As 
a result of the high concentration of MPs in the aquatic 
environment, exposure can happen through ingestion, 
inhalation, and skin contact. After exposure, MPs may cause 
oxidative stress, cytotoxicity, neurotoxicity, immune system 
disruption, Metabolic and Energy Flow Changes in the Body, 
Moving Cells from One Tissue to Another, Carcinogenicity 
and transfer of MPs to other tissues in humans. The 
accumulation of microplastics in the stomach may lead 
to oxidative stress, inflammation, and other health issues 
like breathing difficulties. Microplastics have been found 
in marine animals, which suggest that the food chain may 
bioaccumulate these contaminants (Bhuyan, 2022).
Control and Prevention of Microplastics in Aquatic 
Ecosystems
A multifaceted strategy comprising individual action, 
technological advancement, and governmental policy is 
needed to prevent and regulate the spread of microplastics 
in aquatic environments. The following are some methods 
to limit and stop the spread of microplastics in aquatic 
ecosystems:
• Reduce plastic use: Reducing the usage of plastics is one 
of the best strategies to prevent microplastics. This entails 
avoiding single-use plastic products, using reusable bags, 
bottles, and containers, and correctly recycling plastics.
• Proper disposal: The spread of microplastics in aquatic 
ecosystems must be stopped through proper plastic waste 
disposal. Always make sure to dispose of plastics properly, 
such as by recycling them or by placing them in a suitable 
trash bin.
• Wastewater treatment: Before the water is discharged 
back into the environment, wastewater treatment facilities 
are essential for eliminating microplastics from it. The 
removal of microplastics can be enhanced by upgrading 
wastewater treatment facilities.
• Innovative technologies: Microplastics can be eliminated 
from water sources using cutting-edge oxidation techniques, 
membrane bioreactors, and nanofiltration.
• Public awareness: Increasing public awareness about the 
harmful effects of microplastics on aquatic ecosystems 
can lead to a reduction in plastic use, proper disposal, 
and support for effective policies to prevent microplastic 
pollution.
• Improve the legislation of microplastic pollution control: 
The foundation for enhancing the control of plastic pollution 
is better legislation. Given the issues with the current 
legislation, more precise implementation guidelines based 
on current laws and regulations should be developed. 
Namely, it consists of: (1) All government departments 
should have their duties specified. To avoid confusion and 
issues that could prevent each department from performing 
its responsibilities efficiently, there should be distinct 
departments with responsibility for the manufacture, usage, 

recycling, and treatment of plastic; (2) Define the illegal ACTS 
and the related economic and administrative punishment 
measures in the laws, together with specific guidelines for 
the punishment of illegal businesses and individuals; (3) 
Enhance the role of taxes and other economic tools, and fully 
account for their contribution to the reduction and recycling 
of plastic trash in line with the “polluter pays” principle.
• Improve relevant standards for plastic pollution control: To 
improve the management of ideal plastic and plastic-related 
standards, advice nations to implement as soon as possible 
the necessary production and recycling requirements 
for plastic products, taking into account the most recent 
standards for the following factors: the standards for 
agricultural production of plastic film, plastic bags, and 
another plastic packing, plastic enterprise wastewater 
and air emission standards, as well as the standards for 
biodegradable plastics. Strengthening the development 
of microplastics monitoring standards and the timely 
dissemination of urban and industrial wastewater treatment 
plants tail water microplastics monitoring discharge 
requirements are both necessary.
Conclusion
Plastic trash and microplastics have increased in frequency 
in the aquatic environment as a result of the production 
and use of microplastics. Because of the resistive nature 
of microplastics, only a small portion of the microplastics 
found in aquatic bodies pose a significant hazard to 
aquatic life. The transport of toxins across trophic levels 
via this technique is quite prevalent since microplastics 
are potentially ingestible by aquatic organisms, including 
micro- and nanoplankton species. Since aquatic species 
are the fundamental foundation of the aquatic food chain, 
any danger to them has the potential to have significant 
and far-reaching repercussions on the waters of the world. 
Assessing the size of these possible consequences and the 
long-term effects of rising microplastic levels on the world’s 
aquatic ecosystems is urgently needed.
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