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Current state of knowledge on the effect of microplastics on
macroinvertebrate communities in lotic ecosystems

Estado actual del conocimiento sobre el efecto de los microplasticos en
comunidades de macroinvertebrados de ecosistemas loticos
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Abstract

The global production of plastic amounts to 6.3 billion tons, greatly influencing the increasing
contamination from plastic products and resulting in a problem that affects ecosystems in various
ways, especially freshwater ecosystems. Freshwater ecosystems have recently been identified
as the main sinks for plastic particles because they are directly exposed to human settlements
and consequently to anthropogenic activities. The incorporation of microplastics at the base of
the food web occurs through their ingestion by different macroinvertebrates, such as (i) filter
feeders: Daphnia magna, (ii) shredders: Gammarus pulex and Hyalella azteca, (iii) collectors:
Culex pipiens, Chironomus riparius, Chironomus tepperi, and (iv) herbivores like the snail Physella
acuta. Microplastic ingestion can lead to the blockage of the digestive tract, increased mortality,
decreased fecundity, inflammatory responses, altered metabolism, disrupted reproduction,
behavioral changes, and depleted energy reserves. Consequently, microplastics pose a threat
to macroinvertebrate communities with severe ecosystem-level consequences. However, it
is necessary to understand the true risks of microplastics in freshwater and other ecosystems,
considering the structure, functional characteristics, and behavior of the study organisms to
guide public decision-making awareness. This narrative review paper was conducted by consulting
national and international databases to compile publications that reflect the current state of
knowledge on the effect of microplastics on macroinvertebrate communities in lotic ecosystems.
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Resumen

La produccion mundial de plastico asciende a 6300 millones de toneladas, lo cual influye
grandemente en la creciente contaminacion por productos plasticos, originando un problema que
afecta de diferentes maneras los ecosistemas, especialmente los de agua dulce, identificados
recientemente como los principales sumideros de particulas plasticas ya que se encuentran
directamente expuestos a los asentamientos humanos y por consiguiente a actividades antropicas.
La incorporacion de microplasticos en la base de la red alimentaria se realiza a través de su
ingestion por parte de macroinvertebrados de diferentes grupos funcionales, como (i) filtradores:
Daphnia magna, (ii) trituradores: Gammarus pulex y Hyalella azteca, (iii) recolectores: Culex

' Unidad de ecologia en sistemas acuaticos (UDESA). Universidad Pedagdgica y Tecnoldgica de Colombia, Tunja, Boyaca,
Colombia.

2 Grupo de Investigacion Ciencias Biomédicas UPTC (GICBUPTC). Universidad Pedagdgica y Tecnologica de Colombia, Tunja,
Boyaca, Colombia.

* Corresponding author: karem.rodriguez@uptc.edu.co

Received: November 22, 2023; accepted: August 1, 2024; published: November 20, 2024.


https://co.creativecommons.net/tipos-de-licencias/
https://co.creativecommons.net/tipos-de-licencias/
https://revistas.udea.edu.co/index.php/actbio
https://revistas.udea.edu.co/index.php/actbio
https://crossmark.crossref.org/dialog/?doi=10.17533/udea.acbi/v47n122a02
https://crossmark.crossref.org/dialog/?doi=10.17533/udea.acbi/v47n122a02
mailto:karem.rodriguez@uptc.edu.co
https://orcid.org/0009-0000-8147-3675
https://orcid.org/0009-0000-8147-3675
https://orcid.org/0000-0003-4664-2861
https://orcid.org/0000-0003-4664-2861
https://orcid.org/0000-0001-5810-4847
https://orcid.org/0000-0001-5810-4847

Actual. Biol. 47(122): e4702, 2025 | Jan-Jun | Medellin | DOI:10.17533/udea.acbi/v47n122a02

Rodriguez-Calvache et al.

pipiens, Chironomus riparius, Chironomus tepperiy (iv) herbivoros como el caracol Physella acuta,
lo cual puede conllevar al bloqueo del tracto digestivo, aumentar la mortalidad, disminuir la
fecundidad, provocar respuestas inflamatorias, alterar el metabolismo, interrumpir la reproduccion,
cambiar el comportamiento y diesmar las reservas energéticas. En consecuencia, los microplasticos
representan una amenaza para las comunidades de macroinvertebrados con graves consecuencias
a nivel ecosistémico. Sin embargo, aun es necesario comprender los verdaderos riesgos de los
microplasticos en los sistemas de agua dulce y otros ecosistemas teniendo en cuenta estructura,
caracteristicas funcionales y comportamiento de los organismos de estudio para concienciar la
toma de decisiones del publico. El presente articulo de revision narrativa se realizé mediante la
consulta de bases de datos nacionales e internacionales para compilar publicaciones que reflejen
el estado actual de conocimiento del efecto de los microplasticos sobre las comunidades de

macroinvertebrados de ecosistemas loticos.

Palabras clave: contaminantes emergentes, microplasticos, niveles tréficos, perjuicio ecosistémico,

rios, transferencia

INTRODUCTION

Plastic pollution in global water sources is a widely
reported problem; such problems range from
visible macroplastics, to smaller plastics including
microplastics (MP), which have a dimension of
less than five mm and nanoplastics, with a size of
less than 1000 nm (Laskar & Kumar, 2019; Yildiz
et al., 2022; Zhang et al., 2021). The European
Chemicals Agency (ECHA) defines MPs as
synthetic polymeric materials, chemically modified
biopolymers, solid and/or semi-solid with a
spherical morphology, and fibers or sheets (Bollain-
Pastor & Vicente-Agulls, 2019; Vasquez-Molano
et al., 2021). Currently, MP polymers are found
in all types of ecosystems, including freshwater,
estuarine and marine ecosystems (Azevedo-Santos
et al., 2019; Rozman & Kalcikova, 2022).

MP research first gained ground in the 1970s when
Carpenter and Smith (1972) conducted studies
that largely addressed marine environments. In
contrast, freshwater MP pollution is a relatively
new field of research, with research published only
in the last 15 years (Talbot et al., 2022). According
to projections by Geyer et al. (2017), global plastic
production by 2025 will be 10 billion metric tons,
of which 7500 will be discarded as waste, 2500
incinerated, and less than 1000 recycled.

The pandemic produced by the infectious
respiratory disease caused by the SARS-CoV-2
severe acute respiratory syndrome coronavirus
(COVID-19) has dramatically increased the
consumption of single-use plastic; since March

2020, 1.6 million tons/day of plastic waste have
been generated worldwide (Orona-Névar et al.,
2022). Annually, between four and 12 million
tons of plastic have their final destination in the
oceans, so much so that in the coming years it
is most likely that in the next few years MPs
will exceed the number of fish (Barcelo & Pico,
2020). Freshwater ecosystems have recently been
identified as the main sinks for MP particles (Gan
et al., 2024; Silva et al., 2022a; Wang et al., 2023).

MPs have detrimental effects on aquatic organisms
due to a high probability of the leaching of plastic
additives that can induce toxic effects evidenced
at the molecular, cellular, systemic and organic
levels, causing oxidative stress, loss of appetite,
inflammatory responses, genetic damage, altered
behavior, neurotoxicity and death (Cera et al.,
2020; Fu et al., 2022; Vasquez-Molano et al., 2021).
On the other hand, the transport, fate and impact
of plastics in freshwater systems is a matter of
concern because these ecosystems transport plastic
material from terrestrial sources, to lakes, lagoons
and the marine environment, in addition to acting
as temporary or long-term sinks (Kukkola et al.,
2021).

The presence of MPs represents a significant
threat, not only to aquatic ecosystems but also to
humanity, due to their negative effects on public
health and the environment as pollutants (Usman
et al., 2022; Yang et al., 2022). River pollution can
often vary spatially and temporally according to
land use and degree of urbanization by creating
hotspots and critical moments of high pollution
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(De Carvalho et al., 2022), becoming an emerging
global threat to a wide variety of organisms and
species, affecting populations, communities and
ecosystems (Chinfak et al., 2021; Li et al., 2022).

The ecosystems most exposed to this phenomenon
are streams and rivers, since they are under
the action of human settlements and anthropic
activities, causing different disturbances to the
community and associated environments. This is a
growing problem because freshwater environments
represent the main transport route for MP from
terrestrial to marine and coastal ecosystems
(Calderén et al., 2020; De Carvalho et al., 2021;
Preciado & Zapata, 2020). In addition, water flow
velocity has also been related to MP concentrations,
since smooth hydrodynamics could facilitate their
accumulation, a reason for the large accumulation
of these particles on river banks (Watkins et al.,
2019).

When plastic comes into contact with aquatic
ecosystems, the interaction of plastic with
biodiversity is to be expected, with ingestion by
animals being a frequent problem, as these particles
can be incorporated into food web (Donoso &
Rios-Touma, 2020). Ingestion and translocation
of MPs can affect aquatic organisms, including
zooplankton, invertebrates, fish and birds (Kumar
et al., 2021; Maheswaran et al., 2022; Windsor et
al., 2019). Measures such as wastewater treatment
offer partial solutions to this problem, as they
serve as important delivery pathways for MPs to
freshwater environments by retaining less than
80% of the MPs in an effluent, where human
population density correlates positively with MP
concentration (Ma et al., 2022; Talbot et al., 2022).

A wide range of freshwater biota ingest MPs,
including vertebrates such as: Danio rerio
(Hamilton, 1822), native to South Asia and
introduced to different parts of the world as
aquarium fish, Poecilia reticulata (Peters, 1859),
Oreochromis niloticus (Linnaeus, 1758), native to
South America and Africa, respectively, with global
distribution except Antarctica, and Physalaemus
cuvieri (Fitzinger, 1826), native to South America
with a tropical distribution. Invertebrates such as
Daphnia magna (Straus, 1820), with geographical
distribution in North America, South America,
Europe, Asia, Africa, Australia and New Zealand;
shrimp such as Paratya australiensis (Kemp, 1917)
native to Australia and clams such as Corbicula
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fluminea (Miiller, 1774) distributed in Asia, North
America, South America, Europe, Africa and
Australia.

Abiotic factors govern biotic interaction. For
example, adding stressors such as environmental
change, including increased temperature and
anthropogenic  pollutants such as antibiotics,
metals, pesticides and endocrine disruptors,
will likely lead to an exacerbation of negative
interactions between MPs and freshwater
organisms (Castro-Castellon et al., 2022). Due
to these interactions, and depending on the
physiology of the organism, environmental factors,
natural and anthropogenic, may influence the
retention of particles and their likelihood to move
to other tissues and their transfer within food
webs (O'Connor et al., 2022; Yan et al., 2021;
Yildiz et al.,, 2022). The present review article
presents the different impacts and consequences
of MPs on macroinvertebrate communities of lotic
ecosystems.

MATERIALS AND METHODS

A bibliographic search was conducted considering
articles published between the years 2019-2023 in
the Scopus, web of Science and Google Scholar
databases, where different publications were
compiled such as scientific articles, books and
other academic materials that reflected the current
state of the subject of study. After reviewing 105
publications, 56 relevant bibliographic references
were selected, where the subtopics of the present
article were obtained, with 7% of the references
corresponding to national research and 93% to
international research from Asia, Europe and
North America. In addition, 30% of the information
consulted dealt with macroinvertebrates, while
70% mentioned potential sources, ecological risks,
spatial-temporal variety and interaction of MPs
with the environment.

RESULTS AND DISCUSSION

What are microplastics?

Plastics are synthetic polymer compounds
obtained mainly from petroleum chemical
derivatives  (petrochemicals) and renewable
sources. Such compounds have high molecular
mass and plasticity, due to the addition of
chemical substances or additives, which are
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what give them the desired properties in terms
of texture, strength, malleability, stability, gloss,
and other characteristics (Correa, 2020; Laskar
& Kumar, 2019). A characteristic of these
conventional polymers is their high resistance to
degradation, which is the basis of their high levels
of contamination; it is currently estimated that
the longevity of these elements is hundreds or even
thousands of years, depending on their properties
and the surrounding environmental conditions
(Zhang et al., 2021).

Two types of MPs are found according to Laskar and
Kumar (2019): primary MPs, which are particulate
emissions released from industrial production.
Primary MPs are intentionally manufactured at
a microscopic size. Secondary MPs come from the
fragmentation of larger synthetic structures due
to exposure to external conditions such as solar
radiation, oxidation, mechanical action and/or
microbial degradation of plastic products (Figure
1). Plastics are composed mainly of six types of
petroleum-based polymers: polyethylene (PE),
polypropylene (PP) and expanded polystyrene
(PS) which are more likely to float, and polyvinyl
chloride (PVC), and polyamide (PA), also known
as nylon and polyethylene terephthalate (PET),
which are more likely to sink in the water column
due to differences in their density (Correa, 2020).
According to Laskar and Kumar (2019), the
sources of MPs are: plastic sand, residues when
washing synthetic clothes, cosmetics, toothpaste,
abandoned and dilapidated boats, cleaning agents
in toiletries, rubbers and car tires.

The packaging industry produces 39.9% of plastics
present on the planet, while other industrial
activities such as construction contributes 19.8%,
automotive 9.9%, electronics 6.2%, followed by
household and leisure use 4.1% and agriculture
3.4% (Lechthaler et al., 2020). Plastic particles
are found in various sizes and shapes, as they are
exposed to abiotic factors in the environment and
interact with other contaminants, changes in their
appearance occur, resulting in the breakdown
of the macro-scale plastic into secondary pieces.
Currently, these polymers are found in all types
of ecosystems, including freshwater, estuarine and
marine ecosystems (Azevedo-Santos et al., 2019;
Rozman & Kalcikova, 2022).

When plastics enter the environment, they can
be transported with the wind. Precipitation and
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surface runoff could be the main routes that
transfer plastics from the terrestrial ecosystem to
aquatic ecosystems (Yan et al., 2021). MPs can be
colonized by microorganisms that form biofilms,
increasing their density and reducing buoyancy,
being an important mechanism for their settlement
at the bottom the water column (Vasquez-Molano
et al., 2021). The vertical transport of MPs may be
due to biofouling or aggregation with other denser
particles. In addition, hyperpycnic flows could
play an important role in the vertical transport of
plastic particles (Zhang et al., 2021).

Effects of microplastics on macroinvertebrates

At the base of the benthic macroinvertebrate food
web, contact with MPs begins (O'Connor et al.,
2022). The presence of MPs has been reported
in benthic and epibenthic invertebrates collected
from natural habitats (Rauchschwalbe et al., 2022;
Silva et al., 2021). Macroinvertebrates inhabit
the central site of the sediment-water interface,
thus playing an important role in sediment
decomposition and material exchange between
sediments and water bodies (Fu et al., 2022; Silva
et al., 2021). Macrobenthic invertebrates provide
a critical trophic resource for many fish and bird
species (Bertoli et al., 2022). Several studies
suggest that MPs encounter, ingestion, and
egestion differ among taxa and that counts within
the gastrointestinal tract can be predicted from
the biological characteristics of the species; higher
MP loads are often revealed at higher trophic
levels (Parker et al., 2022b; Silva et al., 2022b).

Aquatic  macroinvertebrates are potentially
exposed to a mixture of MPs, additives, leachates
and other degradation products that could
affect aquatic ecosystems and thus the food web
(Véasquez-Molano et al., 2021). MPs are recognized
as a major threat and are emerging global
environmental pollutants. MPs can also act as a
transport medium for other toxic elements such
as dichlorodiphenyltrichloroethane (DDT) and
hexachlorobenzene that eventually end up inside
the body of the organism that consumes it (Kumar
et al., 2021; Laskar & Kumar, 2019).

MPs can adversely affect freshwater organisms
through the physical effects of the polymer
itself and/or exposure to chemicals added to the
plastic during production to achieve the desired
characteristics (Ockenden et al., 2022). Several
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Figure 1. Schematic diagram of the general processes involved in plastic degradation (Source:
author). The degradation of plastics can occur due to abiotic factors (light, temperature, air, water and
mechanical forces) or biotic factors (organisms that can degrade plastics mechanically or by enzymatic

action) (Zhang et al., 2021).

laboratory studies have shown that MPs can
be ingested by several freshwater invertebrates
belonging to various functional feeding groups,
including filter feeders such as D. magna, shredders
such as Gammarus pulex (Linnaeus, 1758) and
Hyalella azteca (Saussure, 1858), foragers such
as Culex pipiens (Linnaeus, 1758), Chironomus
riparius (Meigen, 1804) or Chironomus tepperi
(Skuse, 1889), and herbivores such as the snail
Physella acuta (Draparnaud, 1805) (Silva et al.,
2021). Therefore, the ingestion of MPs can favor
its bioaccumulation, which refers to the progressive
increase of MPs in an organism over time as the
rate of ingestion exceeds the rate of egestion. In
addition, biomagnification can also occur, which
refers to higher concentrations of MPs reached
at higher trophic levels (Kumar et al., 2021;
O'Connor et al., 2022).

MPs from PP or PET that additionally contain
additives or chemicals such as polychlorinated
biphenyls (PCBs), (Bisphenol -A) or polycyclic
aromatic hydrocarbons, which are carcinogenic or

endocrinogenic, tend to present greater toxicity.
When organisms ingest these types of compounds
they cause stress that can become chronic or
lead to a passive or asymptomatic (apparent)
bioaccumulation, making the organisms easier
prey for predators, which generates a multilevel
biomagnification process within the trophic
network (Donoso & Rios-Touma, 2020; Fu et al.,
2022).

Exposure to MPs can block the digestive tract,
increase mortality, decrease fecundity, alter
metabolism, decrease energy reserves, elicit
inflammatory responses, disrupt reproduction,
and change the behavior of species that ingest it
directly or indirectly (Wu et al., 2022). Behavior
is considered one of the most sensitive indicators
of exposure impacts and represents adaptive
responses to environmental stimuli. Such changes
can be attributed to particle stimulation, positive
regulation of estrogen content and oxidative damage
to the body (Fu et al., 2022; Silva et al., 2021).
The antioxidant defense system has been found to
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play an essential role in alleviating the pressure
of external pollutants, such as MPs, intestinal
obstruction and inflammation, because MPs can
potentially induce an immune response leading to
increased levels of reactive oxygen species (ROS),
antioxidant responses, ultimately oxidative stress.
In addition, the activation of the immune response
and detoxification can also involve energy costs
and depletion of energy reserves (Fu et al., 2022;
Silva et al., 2021). On the other hand, parasitic
infection has also been tentatively linked to MP
contamination suggesting that a higher parasite
load increases the susceptibility of individuals to
have higher MP loads (Parker et al. 2022a).

The structure of the gastrointestinal tract can
affect the ability of individuals to expel ingested
particles and associated chemicals (e.g., plasticizers
such as terephthalates, additives such as butadiene
rubber and cross-linked acrylics), causing a range of
negative impacts on the feeding and physiology of
freshwater biota leading to mortality. In addition,
it has been shown that MPs manage to move from
the digestive tract to other internal organs and
muscle tissue, but the digestive tract remains the
main residual site (Parker et al., 2021).

Primarily scavenging and scraping organisms that
feed on plants, algae or organic debris, confuse
blue-green plastic particles and ingest them, as
has been seen in Ephemeroptera larvae or in the
Amphipoda Gammarus duebeni (Lilljeborg, 1852).
It was shown that when amphipods feed directly
on relatively high concentrations of polyethylene
MPs they have the ability to fragment them. In
addition, PVC MP containing dibutyl phthalate
affects invertebrate physiology (Mateos-Cardenas
et al., 2022; Ockenden et al., 2022; Parker et al.,
2022a).

There appears to be a relationship between
microplastic loading within sediment, water and
biota (Kukkola et al., 2021). Recent studies have
shown that the concentration of MPs decreases
with increasing particle size, which is likely to affect
ingestion by different organisms. Indeed, smaller
MPs are more likely to be ingested by smaller
organisms, while larger particles are going to be
less accessible for ingestion. Moreover, the negative
effects of plastics may increase as particle size
decreases (Mateos-Cérdenas et al., 2022; Kooi &
Koelmans, 2019). On the other hand, toxicological

Rodriguez-Calvache et al.

effects are possible at 540 MP particles per kg
sediment. Further, long exposure and high MP
concentrations manage to produce biomass loss
and death in macroinvertebrates (Lwanga et al.,
2023; Vermeiren et al., 2023).

Organic material within freshwater potentially
captures and accumulates chemicals. In this sense,
a maximum number of 5.04 particles mg* of tissue
was found in Chironomus spp. (bay flies) and a
maximum number of 0.14 particles mg* of tissue
in the mayfly families Baetidae and Heptageniidae
and in the trichoptera family Hydropsychidae.
Some reports have suggested the trophic transfer
of plastics from producer to consumer species, for
example, from marine algae to periwinkles, from
microalgae to daphnids and from vascular plants
to land snails (Mateos-Cardenas et al., 2022). In
addition, it was shown that MPs can be absorbed on
the surface of aquatic plants on which amphipods
feed (Figure 2), so that in macroinvertebrates the
abundance of ingested MPs increases with trophic
position (Garcia et al., 2021). Some taxa reach
to actively ingest MPs through the selection of
specific particles, while others manage to ingest
plastics accidentally during feeding (e.g., sediment
ingesting taxa), such as Lumbricidae which are
more likely to ingest MPs unnoticed, while filter-
feeding taxa select MPs based on their relative
dimensions (Windsor et al., 2019). Furthermore,
any effects generated by MPs on different functional
feeding groups of aquatic macroinvertebrates
over multiple generations bring consequences for
ecosystem functioning (Marchant et al., 2023).

Regarding the presence of MPs, it has been
reported that Procambarus clarkii (Girard, 1852)
mainly presents fibers, white and transparent <1
mm and Macrobrachium rosenbergii (De Man,
1879) possesses PS, PE and PP fibers and MPs
of <1 mm (Lv et al., 2019; Liu et al., 2020). On
the other hand, when exposed to fluorescent PE
particles of 10 to 27 pm, or PE fibers of 20 to
75 nm, H. azteca exhibited decreased growth and
increased mortality and C. tepperi is negatively
affected in survival, growth and emergence (Wu
et al. 2022) and chironomid development and
emergence patterns are affected by these and
other MPs (Rauchschwalbe et al., 2022). Girardia
tigrina (Girard, 1850) individuals exposed to 7-9
pm polyurethane MPs demonstrated behavioral
changes by increasing mucus production, decreasing
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gliding and adoption of various body shapes with
negative effects on their hunting behavior, scouting
competition and their ability to escape from
predators. Dugesia japonica individuals (Ichikawa
& Kawakatsu, 1964) exposed to polyethylene (<10
nm diameter) and polystyrene microspheres (10, 50
and 100 pm), showed delayed atrial regeneration,
significant reduction in body and blastema size
(Silva et al., 2023).
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What will happen in the future?

Freshwater biodiversity in tropical countries is
still unknown, so the effects of contaminants on
diversity are difficult to measure. However, it
is likely that several species have been lost or
endangered, so their loss at the ecosystem level
can be devastating (Donoso & Rios-Touma, 2020).
Field studies should aim to collect representative

Figure 2. Interactions of microplastics with macroinvertebrates of lotic ecosystems (Author's source).
The main source of MPs comes from waste products from surrounding urbanizations that are deposited
in the lotic ecosystems. Therefore, collecting and scraping macroinvertebrates such as amphipods or
ephemeroptera larvae ingest MP particles that are found on the surface of the aquatic plants on which

they feed.

communities with a significant number of trophic
levels and functional groups (Parker et al., 2021).
Likewise, food intake rates and gut retention
times are important tools to understand the
accumulation, translocation and dietary transfer of
MP at the population and community level. Thus,
it is imperative that further research is conducted
to inform bioaccumulation and biomagnification
models (O'Connor et al., 2022). Such studies

allow for the development and investigation of
complexity, including how MP impacts are affected
by other stressors, such as warming and nutrient
enrichment (Parker et al., 2021). Because of the
above, the paucity of data on the occurrence,
concentrations, or possible mechanisms of MP
effects on freshwater invertebrates generates a
limited understanding of ecological risk (Windsor
et al., 2019).
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The amount of MPs is highly correlated with the
concentration of pollutants in the water, mainly
with the increase in urbanization. Moreover,
issues such as the elimination of riparan forests,
loss of vegetation cover and changes in land use
are important factors for the runoff of pollutants,
such as MPs (Donoso & Rios-Touma, 2020).
Given that river food webs are closely related to
the terrestrial environment, it is important to gain
a better understanding of the potential inputs
of MPs associated with these resources, because
the extent to which they interact with MPs in
riverine ecosystems has not yet been studied and
it is recognized that plant resources may represent
a pathway for microplastics to enter aquatic food
webs (O'Connor et al., 2022). It is likely that MPs
share distribution pathways with other pollutants
and nutrients that threaten water quality (Talbot
et al., 2022). Until such sources or flow pathways
are quantified and linked to specific biological
effects, it will be difficult to identify optimal
strategies for remediating aquatic MP pollution
(Windsor et al., 2019).

The decomposition of larger pieces of plastic and
garbage can be a critical source of MPs in freshwater
bodies, so identifying MP pollution hotspots would
help to enhance projects focused on remediation
(Talbot et al., 2022). It is urgent that cities
located in the upper reaches of watersheds adopt
pollution control measures, such as implementing
efficient wastewater treatment plants to improve
the ecological quality of rivers, especially in urban
centers, to stop contributing plastics and other
pollutants to aquatic ecosystems; training citizens
in the proper management of solid and liquid
waste from different anthropogenic activities
(agriculture, livestock, industrialization and
deforestation); designating ecological control zones
with permanent supervision in the urbanized area,
as well as frequent cleanups and implementing
processes of care, recovery and conservation of the
ecosystem through tools such as biomonitoring
(Donoso & Rios-Touma, 2020; Zhai et al., 2023).

CONCLUSION

Plastics, composed primarily of synthetic polymers
derived from petroleum, are highly resistant
to degradation, significantly contributing to
environmental pollution. Their durability, variety
of shapes and sizes, together with the prevalence of
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their production, means that they are distributed
in all ecosystems, including aquatic ecosystems.

The fragmentation of plastics and their transport
capacity through various mechanisms exacerbate
their environmental impact, triggering a threat
to aquatic ecosystems and freshwater biota.
The presence of MPs in benthic and epibenthic
macroinvertebrates, which play a crucial role in
the exchange of materials between sediments and
water, highlights the impact of their contamination
on food webs, since exposure to them can cause
negative effects such as oxidative stress, alterations
in reproduction, and changes in the ecophysiology
of organisms.

The effects of MP on freshwater macroinvertebrate
biodiversity in tropical countries are evidence of
the limited understanding of the ecological risk
to the planet. This highlights the need for more
detailed studies. It is crucial that policies be
developed to reduce MP concentrations in aquatic
environments, improve waste management practices
and strengthen wastewater treatment capacity.
The implementation of control and remediation
measures, as well as education and biomonitoring,
are essential to protect aquatic ecosystems and
mitigate the effects of MP pollution.
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