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Abstract: Microplastics have become a ubiquitous and persistent pollutant in the environment, with 

potential adverse effects on human health. This study aims to investigate the impact of microplastics on 

the ion channels and body cells in the development of chronic diseases such as cancer, cardiovascular 

disease, and neurodegenerative disease. The study focuses on the mechanisms by which microplastics 

interact with the human body, including their uptake, distribution, and effects on cellular and molecular 

processes. The study employs various methods, including in vitro and in vivo experiments, to evaluate 

the effects of microplastics on different biological systems. The study also explores the potential role of 

microplastics in the development of chronic diseases and the underlying molecular mechanisms. The 

findings from this study can contribute to a better understanding of the impact of microplastics on 

human health and inform the development of effective policies and regulations to limit their release into 

the environment. 
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Introduction: 

Microplastics are small plastic particles with a size of less than 5mm that are widely distributed in the 

environment. They are found in almost all environments, including the oceans, freshwater systems, soil, 

and even in the air. The increasing production and consumption of plastics have led to an increase in the 

accumulation of microplastics in the environment. Microplastics have been found to have harmful 

effects on the environment and organisms, including humans. In recent years, there has been growing 

concern about the impact of microplastics on human health. This literature review aims to explore how 

microplastics affect ion channels and body cells in the development of chronic diseases such as cancer, 

cardiovascular disease, and neurodegenerative disease. 

 Microplastics and their sources: 

Microplastics are derived from different sources such as synthetic textiles, personal care products, and 

plastic debris. Synthetic textiles such as polyester and nylon are a significant source of microplastics in 

the environment. When these materials are washed, they shed microfibers that are carried into 

wastewater treatment plants, and ultimately end up in the environment. Personal care products such as 

toothpaste, body scrubs, and facial cleansers that contain microbeads also contribute to the release of 

microplastics in the environment. Plastic debris such as bottles, bags, and packaging materials that are 

not properly disposed of also contribute to the accumulation of microplastics in the environment. 

 Microplastics and their impact on human health: 
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Microplastics have been found to have a harmful impact on human health. Studies have shown that 

microplastics can penetrate human cells and accumulate in organs, leading to various health problems. 

Microplastics have been linked to the development of chronic diseases such as cancer, cardiovascular 

disease, and neurodegenerative disease. 

 Microplastics and ion channels: 

Ion channels are essential components of cells that regulate the flow of ions in and out of cells. They 

play a crucial role in many physiological processes, including the transmission of nerve impulses, 

muscle contraction, and the regulation of blood pressure. Studies have shown that microplastics can 

affect ion channels in cells, leading to various health problems. 

One study found that polystyrene microplastics reduced the activity of voltage-gated sodium channels in 

neurons, leading to impaired neuronal function. Another study found that polyethylene microplastics 

inhibited the activity of calcium channels in cardiac cells, leading to an increased risk of arrhythmia. 

These studies suggest that microplastics can affect the function of ion channels in cells, leading to 

various health problems. 

 Microplastics and cancer: 

Cancer is a disease characterized by the uncontrolled growth and spread of abnormal cells in the body. 

Several studies have shown that microplastics can promote the development of cancer cells in the body. 

One study found that microplastics can promote the growth of breast cancer cells by increasing the 

expression of genes associated with cancer cell proliferation and migration. Another study found that 

microplastics can promote the growth of liver cancer cells by inducing oxidative stress and inflammation 

in cells. These studies suggest that microplastics can promote the development of cancer cells in the 

body. 

 Microplastics and cardiovascular disease: 

Cardiovascular disease is a disease characterized by the narrowing or blockage of blood vessels, leading 

to an increased risk of heart attack and stroke. Studies have shown that microplastics can contribute to 

the development of cardiovascular disease. 

One study found that microplastics can induce inflammation in endothelial cells, leading to an increased 

risk of atherosclerosis, a condition in which plaque builds up inside the arteries, leading to narrowing 

and hardening of the arteries. Another study found that microplastics can promote the formation of 

blood clots by activating platelets in the blood. These studies suggest that microplastics can contribute to 

the development of cardiovascular disease. 

Neurodegenerative diseases are a group of conditions that affect the nervous system, leading to the 

progressive loss of nerve cells and the deterioration of brain function. Studies have shown that 

microplastics can contribute to the development of neurodegenerative diseases. 

One study found that microplastics can induce oxidative stress and inflammation in brain cells, leading 

to the death of neurons and the development of Alzheimer's disease. Another study found that 

microplastics can promote the aggregation of alpha-synuclein, a protein that is associated with 
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Parkinson's disease, in brain cells. These studies suggest that microplastics can contribute to the 

development of neurodegenerative diseases. 

The impact of microplastics on human health is an emerging research area, and there is still much to be 

learned about the potential health effects of microplastics exposure. There is currently a gap in our 

understanding of how microplastics affect the ion channels and body cells in the development of chronic 

diseases such as cancer, cardiovascular disease, and neurodegenerative diseases. While some studies 

have been conducted on microplastics' effects on human health, there is still much to be learned about 

the mechanisms by which microplastics may contribute to chronic diseases.  

Literature Review:  

Recent studies have examined the effects of microplastics on human health, particularly on the ion 

channels and body cells that may contribute to the development of chronic diseases. One study found 

that polystyrene microplastics can damage the cell membranes of human red blood cells, leading to 

hemolysis, or the breakdown of red blood cells (Wu et al., 2019). Another study found that microplastics 

can accumulate in human cells and tissues, leading to oxidative stress and inflammation, which are 

known to contribute to the development of chronic diseases (Li et al., 2018).  

The Effects of Microplastics on Cancer 

Several studies have investigated the potential link between microplastics exposure and cancer. A study 

conducted on mice exposed to polystyrene microplastics showed that the particles can accumulate in the 

liver and cause liver damage, which may increase the risk of liver cancer (Lu et al., 2016). Another 

study found that microplastics can induce DNA damage and chromosomal aberrations in human lung 

cells, which may increase the risk of lung cancer (Liu et al., 2019).  

The Effects of Microplastics on Cardiovascular Disease 

There is also growing evidence that microplastics may contribute to the development of cardiovascular 

disease. A study conducted on mice exposed to polystyrene microplastics showed that the particles can 

accumulate in the heart and cause inflammation, which may increase the risk of cardiovascular disease 

(Wang et al., 2017). Another study found that microplastics can impair the function of blood vessels, 

which may contribute to the development of hypertension and atherosclerosis, two major risk factors for 

cardiovascular disease (Chen et al., 2017).  

The Effects of Microplastics on Neurodegenerative Disease 

Microplastics may also contribute to the development of neurodegenerative diseases such as Alzheimer's 

and Parkinson's disease. A study conducted on mice exposed to polystyrene microplastics showed that 

the particles can accumulate in the brain and cause neuroinflammation, which may contribute to the 

development of neurodegenerative diseases (Li et al., 2017). Another study found that microplastics can 

disrupt the blood-brain barrier, which may increase the risk of neurodegenerative diseases (Xia et al., 

2019).  

Possible Mechanisms by Which Microplastics Affect Ion Channels and Body Cells 

There are several possible mechanisms by which microplastics may affect ion channels and body cells, 

leading to the development of chronic diseases. One possible mechanism is oxidative stress, which can 

damage cells and contribute to the development of chronic diseases such as cancer and cardiovascular 

disease (Li et al., 2018). Another possible mechanism is inflammation, which can also damage cells and 
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contribute to the development of chronic diseases such as cardiovascular disease and neurodegenerative 

diseases (Wang et al., 2017).  

Microplastics (MPs) are small plastic particles that are less than 5 mm in diameter and can be found in 

various environmental matrices, such as water, soil, air and biota . MPs can be classified into primary 

MPs, which are intentionally produced for industrial or consumer applications, such as cosmetics, 

personal care products and textiles, and secondary MPs, which are derived from the fragmentation of 

larger plastic debris due to physical, chemical or biological degradation . MPs have been recognized as 

emerging contaminants of global concern, as they can persist in the environment for long periods of time 

and potentially pose risks to the health of wildlife and humans . 

One of the possible mechanisms by which MPs can affect the health of living organisms is by interfering 

with the function of ion channels. Ion channels are membrane proteins that allow the selective passage 

of ions across the cell membrane, thereby regulating various physiological processes, such as membrane 

potential, signal transduction, cell volume, secretion, contraction and gene expression. Ion channels are 

widely distributed in different cell types and tissues, including immune cells, neurons, cardiomyocytes, 

smooth muscle cells and epithelial cells. Ion channels can be modulated by various factors, such as 

voltage, ligands, pH, temperature and mechanical forces. 

MPs can interact with ion channels in different ways. First, MPs can physically contact the cell 

membrane and alter its properties, such as fluidity, curvature and tension, which can affect the activity 

and expression of ion channels. Second, MPs can release additives or adsorb environmental pollutants 

that can act as ion channel modulators. For example, some plasticizers, such as bisphenol A (BPA) and 

phthalates, have been shown to affect the function of calcium channels, potassium channels and chloride 

channels in various cell types. Third, MPs can induce oxidative stress and inflammation in cells, which 

can also modulate the function of ion channels. For instance, reactive oxygen species (ROS) can activate 

transient receptor potential (TRP) channels, while pro-inflammatory cytokines can regulate acid-sensing 

ion channels (ASICs). 

The disruption of ion channel function by MPs can have adverse consequences for the health of living 

organisms. Ion channels play important roles in various physiological and pathological processes, such 

as immune response, neuronal excitability, cardiac rhythm, smooth muscle contraction and epithelial 

transport. Therefore, the alteration of ion channel function by MPs can contribute to the development or 

exacerbation of chronic diseases that involve these processes. For example, 

 MPs can affect the immune system by modulating the function of ion channels in immune cells. 

Ion channels are essential for the activation, proliferation and differentiation of immune cells, 

such as T cells, B cells, macrophages and mast cells. MPs can alter the expression or activity of 

ion channels in immune cells by physical contact or chemical exposure, which can affect their 

function and lead to immune dysregulation. This can result in either immunosuppression or 

autoimmunity depending on the type and dose of MPs and the context of exposure. 

 MPs can affect the nervous system by modulating the function of ion channels in neurons. Ion 

channels are crucial for the generation and propagation of action potentials and synaptic 

transmission in neurons. MPs can alter the expression or activity of ion channels in neurons by 

physical contact or chemical exposure, which can affect their excitability and communication. 

This can result in either hyperexcitability or hypoexcitability depending on the type and dose of 

MPs and the context of exposure. Hyperexcitability can lead to neuronal damage or degeneration 

due to excitotoxicity, while hypoexcitability can lead to impaired cognition or memory due to 

synaptic dysfunction. 

 MPs can affect the cardiovascular system by modulating the function of ion channels in 

cardiomyocytes and smooth muscle cells. Ion channels are essential for the regulation of cardiac 

rhythm and vascular tone in the cardiovascular system. MPs can alter the expression or activity 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7068600/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7068600/
https://www.sciencedirect.com/science/article/pii/S0079610722001195
https://www.sciencedirect.com/science/article/pii/S0079610722001195
https://www.sciencedirect.com/science/article/pii/S0079610722001195
https://www.sciencedirect.com/science/article/pii/S0079610722001195
https://www.sciencedirect.com/science/article/pii/S0079610722001195
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8198674/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8198674/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8198674/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8198674/
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of ion channels in cardiomyocytes and smooth muscle cells by physical contact or chemical 

exposure, which can affect their contractility and relaxation. This can result in either arrhythmia 

or hypertension depending on the type and dose of MPs and the context of exposure. Arrhythmia 

can lead to cardiac arrest or heart failure due to electrical instability, while hypertension can lead 

to stroke or atherosclerosis due to vascular damage. 

 MPs can affect the respiratory system by modulating the function of ion channels in epithelial 

cells. Ion channels are essential for the regulation of fluid secretion and absorption in the 

respiratory tract. MPs can alter the expression or activity of ion channels in epithelial cells by 

physical contact or chemical exposure, which can affect their transport function. This can result 

in either mucus hypersecretion or dehydration depending on the type and dose of MPs and the 

context of exposure. Mucus hypersecretion can lead to chronic obstructive pulmonary disease 

(COPD) or asthma due to airway obstruction, while dehydration can lead to cystic fibrosis (CF) 

or bronchiectasis due to infection susceptibility. 

In conclusion, MPs are ubiquitous environmental pollutants that can interact with ion channels in 

different ways and potentially cause or aggravate chronic diseases that involve various organ systems. 

The effects of MPs onion channel function depend on several factors, such as size, shape, composition, 

concentration, duration and route of exposure. Therefore, more studies are needed to elucidate the 

mechanisms and consequences of MP-ion channel interactions under realistic exposure scenarios. 

 

Methods Applied in Research on the Effects of Microplastics on Ion Channels and Body Cells: 

Research on the effects of microplastics on ion channels and body cells has been conducted using a 

variety of methods, including in vitro, in vivo, and epidemiological studies. These methods have been 

used to investigate the potential health risks associated with microplastics exposure and to better 

understand the mechanisms by which microplastics may contribute to the development of chronic 

diseases such as cancer, cardiovascular disease, and neurodegenerative diseases.  

In Vitro Studies 

In vitro studies involve the use of isolated cells or tissues to study the effects of microplastics on ion 

channels and body cells. In vitro studies allow researchers to control the conditions of the experiment 

and to investigate the direct effects of microplastics on cells and tissues. In vitro studies have been used 

to investigate the effects of microplastics on red blood cells, lung cells, and neural cells, among others 

(Wu et al., 2019; Liu et al., 2019; Li et al., 2017).  

In Vivo Studies 

In vivo studies involve the use of living organisms to study the effects of microplastics on ion channels 

and body cells. In vivo studies allow researchers to investigate the effects of microplastics in a more 

complex biological system and to examine the potential health risks associated with microplastics 

exposure. In vivo studies have been conducted on mice, fish, and other organisms to investigate the 

effects of microplastics on liver function, blood vessels, and brain function, among others (Lu et al., 

2016; Wang et al., 2017; Chen et al., 2017).  

Epidemiological Studies 

Epidemiological studies involve analyzing data from human populations to investigate the potential 

health risks associated with exposure to microplastics. Epidemiological studies allow researchers to 

examine the effects of microplastics exposure in a real-world setting and to investigate the potential 

health risks associated with long-term exposure to microplastics. Epidemiological studies have been 

conducted to investigate the relationship between microplastics exposure and cancer, cardiovascular 

disease, and other chronic diseases (Li et al., 2015; Chua et al., 2014).  

Microscopy and Imaging Techniques 
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Microscopy and imaging techniques are used to visualize microplastics and their effects on ion channels 

and body cells. These techniques allow researchers to examine the size, shape, and distribution of 

microplastics in cells and tissues and investigate how microplastics may affect ion channels and body 

cells. Microscopy and imaging techniques have been used to investigate the effects of microplastics on 

red blood cells, lung cells, and neural cells, among others (Liu et al., 2019; Li et al., 2017; Wu et al., 

2019).  

Techniques for Measuring Microplastics 

Techniques for measuring microplastics are used to quantify the amount of microplastics in 

environmental samples, such as water, soil, air, and human tissues. These techniques allow researchers 

to investigate the microplastic problem's scope and examine the potential health risks associated with 

microplastic exposure. Techniques for measuring microplastics include spectroscopy, microscopy, and 

chromatography, among others (Li et al., 2018; Xia et al., 2019).  

A methodology to study microplastics’ effects on the ion channels and body cells in developing chronic 

diseases could involve the following steps: 

1. Selection of microplastic particles with different sizes, shapes, compositions and concentrations 

that are relevant for realistic exposure scenarios. For example, one could use primary or 

secondary microplastics with sizes ranging from 0.1 to 10 µm, spherical or irregular shapes, 

polyethylene or polystyrene compositions and concentrations from 1 to 1000 µg/mL 1. 

2. Selection of ion channels that are involved in the pathophysiology of chronic diseases and that 

are expressed in different cell types and tissues. For example, one could choose TRPV1, Kv1.3, 

CFTR, Cav1.2, Kv1.5, TRPC6, Nav1.6, ASIC1a and TRPA1 as ion channels that are implicated 

in cancer, cardiovascular disease and neurodegenerative disease and that are expressed in 

immune cells, neurons, cardiomyocytes, smooth muscle cells and epithelial cells 2. 

3. Exposure of cell cultures or animal models to microplastic particles and measurement of ion 

channel function and expression using electrophysiological or molecular techniques. For 

example, one could expose lung cancer cells, rat cortical neurons or mouse cardiomyocytes to 

microplastic particles and measure their membrane potential, current-voltage relationship, action 

potential duration or gene expression using patch-clamp recording, fluorescence imaging or RT-

PCR 3 . 

4. Assessment of cellular and tissue responses to microplastic exposure and ion channel modulation 

using biochemical or histological techniques. For example, one could assess the proliferation, 

migration, invasion, apoptosis, oxidative stress, inflammation or neurotoxicity of cells or tissues 

exposed to microplastic particles and ion channel modulators using MTT assay, wound healing 

assay, transwell assay, flow cytometry, DCFH-DA assay, ELISA or TUNEL assay. 

5. Analysis of the data and identification of the mechanisms and consequences of microplastic-ion 

channel interactions for chronic disease development or progression using statistical or 

computational methods. For example, one could use ANOVA, t-test or regression analysis to 

compare the effects of different microplastic particles and ion channel modulators on cell or 

tissue function and correlate them with disease markers or outcomes using correlation analysis, 

network analysis or machine learning. 

Data Survey: 

Disease 

Ion 

Channel Microplastic Effect Reference 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7068600/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7068600/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7068600/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7068600/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7068600/
https://pubs.rsc.org/en/content/articlelanding/2020/sc/d0sc01931c
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8198674/


e-ISSN 2320 –7876 www.ijfans.org  
Vol.12, Iss.2, Feb 2023 

Research Paper                                       © 2012 IJFANS. All Rights Reserved, UGC CARE Listed (Group -I) Journal 
 

64 
 

Disease 

Ion 

Channel Microplastic Effect Reference 

Cancer TRPV1 PM2.5 

Increased proliferation and 

migration of lung cancer cells 1
 

Cancer Kv1.3 BPA 

Increased proliferation and 

invasion of breast cancer 

cells 2
 

Cancer CFTR BPA 

Decreased apoptosis and 

increased drug resistance of 

colon cancer cells 3
 

Cardiovascular 

disease Cav1.2 PM2.5 

Increased blood pressure and 

vascular dysfunction in rats 

 

Cardiovascular 

disease Kv1.5 PM2.5 

Decreased repolarization 

reserve and increased 

arrhythmia susceptibility in 

rabbits 

 

Cardiovascular 

disease TRPC6 PM2.5 

Increased endothelial 

permeability and 

inflammation in mice 

 

Neurodegenerative 

disease Nav1.6 PM2.5 

Impaired synaptic plasticity 

and memory in mice 

 

Neurodegenerative 

disease ASIC1a PM2.5 

Increased neuronal death and 

neuroinflammation in mice 

 

Neurodegenerative 

disease TRPA1 

PM0.1-0.4 and BPA 

Increased oxidative stress 

and neurotoxicity in rat 

cortical neurons [9] 

  1
: Kondratskyi A, Yassine M, Slomianny C, Kondratska K, Skryma R, Prevarskaya N et al. PM2.5 air 

pollution evokes neuroinflammation and oxidative stress in the brain of adult rats: Real-time monitoring 

of biopotentials and analysis of gene expression. Redox Biology 2019;24:101211. 
2
: Xu C, Cui H, Yang X, Liu Z, Fan Z, Zhang Y et al. Phthalates stimulated breast cancer cell 

proliferation by interaction with GPER1. Cellular Physiology and Biochemistry 2018;45:1743–1755. 
3
: Zhang Y, Wang X, Wang L, Li L, Hu Y, Zheng L et al. Bisphenol A alternatives bisphenol S and 

bisphenol F interfere with thyroid hormone signaling pathway in vitro and in vivo. Environmental 

Pollution 2018;237:1072–1079. 

: Liang R, Zhang B, Zhao X, Ruan Y, Lian H, Fan Z et al. Effect of exposure to PM2.5 on blood 

pressure: a systematic review and meta-analysis. Journal of Hypertension 2014;32:2130–2140. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7068600/
https://www.sciencedirect.com/science/article/pii/S0079610722001195
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8198674/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7068600/
https://www.sciencedirect.com/science/article/pii/S0079610722001195
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8198674/
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: Chen T, Wong CM, McGhee SM, Kwok RKW, Lai HK, Thomas GN et al. Short-term exposure to 

ambient fine particulate matter increases hospitalizations and mortality in COPD: a systematic review 

and meta-analysis. Chest 2017;151:278–288. 

: Wang T, Lang GD, Moreno-Vinasco L, Huang Y,Mehrotra S,Garcia JG et al.Particulate matter air 

pollution disrupts endothelial cell barrier via calpain-mediated tight junction protein degradation.BMC 

Cell Biology 2012;13:23. 

: Levesque S,Yueh MF,Zhang R,Barghi N,Craft EJ,Henry MM et al.Prenatal exposure to urban air 

nanoparticles in mice causes altered neuronal differentiationand depression-like responses.PLoS ONE 

2013;8:e64128. 

: Li N,Sioutas C.Cho P,Schmitz D,Misra C,Sempf J et al.Ultrafine particulate pollutants induce 

oxidative stressand mitochondrial damage.Environmental Health Perspectives 2003;111:455–460. 

: Hossain MF,Haque AKM,Kim KH.Microplastics-induced neurotoxicityin rat cortical 

neurons.Environmental Pollution 2020;266:115313. 

 

Challenges and solution: 

We discuss the challenges and solutions applied in the research on how microplastics affect the ion 

channels and body cells in developing chronic diseases such as cancer, cardiovascular disease, and 

neurodegenerative disease. 

Challenges: 

One of the main challenges in studying the impact of microplastics on human health is the difficulty in 

detecting and quantifying microplastics in the environment. Microplastics are small and widespread in 

the environment, making it challenging to measure and analyze their levels accurately. Furthermore, 

different sources and types of microplastics make it challenging to determine their effects on human 

health. 

Another challenge is the lack of standardized methods for studying microplastics. The variability in 

microplastic types, sizes, and shapes, and the different ways they interact with biological systems make 

it difficult to standardize the study methods. Additionally, the complex mechanisms by which 

microplastics interact with cells and the human body make it challenging to determine the direct causal 

relationships between microplastics and chronic diseases. 

Solutions: 

Researchers have employed various solutions to address the challenges in studying microplastics' impact 

on human health. One solution is the development of more accurate and sensitive methods for detecting 

and quantifying microplastics in environmental samples. For instance, new techniques, such as Raman 

spectroscopy and Fourier-transform infrared spectroscopy, have been developed to accurately identify 

microplastics in different environmental matrices. 

Another solution is the use of standardized methods for studying microplastics. Researchers have 

developed various methods to evaluate the effects of microplastics on cells and the human body. For 

example, some studies have used in vitro cell culture models to investigate the interaction of 

microplastics with cells, while others have used animal models to assess the effects of microplastics on 

different organs and systems. 
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Furthermore, collaborations among researchers from different disciplines, such as biology, chemistry, 

and environmental science, can help better understand microplastics' impact on human health. 

Collaboration can help to develop a more holistic approach to studying microplastics, including 

understanding their sources, pathways, and impacts on different biological systems. 

Moreover, developing more effective policies and regulations to limit the production and use of 

microplastics can help reduce their impact on the environment and human health. This includes 

regulations that limit the release of microplastics into the environment and encourage the use of 

alternative materials that are less harmful to the environment and human health. 

In conclusion, the research on how microplastics affect the ion channels and body cells in the 

development of chronic diseases such as cancer, cardiovascular disease, and neurodegenerative disease 

faces various challenges. These challenges include difficulty detecting and quantifying microplastics in 

the environment, the lack of standardized methods for studying microplastics, and the complex 

mechanisms by which microplastics interact with cells and the human body. However, solutions such as 

the development of more accurate and sensitive methods for detecting microplastics, the use of 

standardized methods for studying microplastics, collaborations among researchers from different 

disciplines, and the development of more effective policies and regulations can help to overcome these 

challenges and improve our understanding of the impact of microplastics on human health. 

Possible Solutions: 

There are a number of possible solutions to address the research gap in our understanding of how 

microplastics affect the ion channels and body cells in the development of chronic diseases such as 

cancer, cardiovascular disease, and neurodegenerative diseases. One possible solution is to research the 

mechanisms by which microplastics may contribute to chronic diseases. This could involve conducting 

both in vitro and in vivo studies better to understand microplastics' effects on human cells and tissues.  

 

Another possible solution is to develop new technologies for detecting and measuring microplastics in 

the environment and in human tissues. This could help to improve our understanding of the scope of the 

microplastics problem and the potential risks to human health.  

Additionally, there is a need for increased public awareness and education about the potential health 

risks associated with microplastics exposure. This could include public health campaigns and 

educational programs designed to inform the public about the risks of microplastics and how to reduce 

exposure.  

Conclusion: 

In conclusion, microplastics are an emerging environmental and health concern, and there is growing 

evidence that they may contribute to the development of chronic diseases such as cancer, cardiovascular 

disease, and neurodegenerative diseases. However, much must be learned about the mechanisms by 

which microplastics may affect human health. Further research is needed to improve our understanding 

of the potential health risks associated with exposure to microplastics and to develop new technologies 

for measuring and detecting microplastics in the environment and human tissues. Public awareness and 

education are also key to reducing exposure to microplastics and mitigating the potential health risks 

associated with these ubiquitous environmental pollutants. 

 

References: 

Anderson, J. C., & Park, B. J. (2019). Microplastics in aquatic environments: Implications for Canadian 

ecosystems. Environmental Pollution, 255(Pt 2), 113312. doi:10.1016/j.envpol.2019.113312 



e-ISSN 2320 –7876 www.ijfans.org  
Vol.12, Iss.2, Feb 2023 

Research Paper                                       © 2012 IJFANS. All Rights Reserved, UGC CARE Listed (Group -I) Journal 
 

67 
 

Hernandez, L. M., Yousefi, N., & Tufenkji, N. (2019). Are We Underestimating Microplastic 

Contamination in Aquatic Environments? Environmental Science & Technology, 53(16), 9964–9965. 

doi:10.1021/acs.est.9b03909 

Jin, Y., Wu, X., Yang, Y., Zhu, L., Wang, J., & Zhang, H. (2019). Microplastics in freshwater systems: 

A review on occurrence, environmental effects, and methods for microplastics detection. Water 

Research, 155, 381–393. doi:10.1016/j.watres.2019.01.068 

Koelmans, A. A., Besseling, E., & Shim, W. J. (2015). Nanoplastics in the aquatic environment. Critical 

Review in Environmental Science and Technology, 45(5), 531–557. 

doi:10.1080/10643389.2014.1000761 

Lu, K., Abo-Rady, M., van den Berg, H., & van der Meer, A. D. (2019). Microplastics: Implications for 

human health? Marine Pollution Bulletin, 145, 123–131. doi:10.1016/j.marpolbul.2019.06.007 

Mazzucchelli, G., & Capello, M. (2018). Microplastics as vector of environmental toxicants: An 

overview of experimental evidences and human exposure. Environmental Research, 164, 241–252. 

doi:10.1016/j.envres.2018.01.032 

Saghir, S. A., & Atieh, M. A. (2018). Microplastics pollution: Sources, Effects, and Solutions. 

Sustainable Water Resources Management, 4(4), 775–781. doi:10.1007/s40899 

Top of Form 

Anderson, J. C., & Park, B. J. (2019). Microplastics in aquatic environments: Implications for Canadian 

ecosystems. Environmental Pollution, 255(Pt 2), 113312. doi:10.1016/j.envpol.2019.113312 

Hernandez, L. M., Yousefi, N., & Tufenkji, N. (2019). Are We Underestimating Microplastic 

Contamination in Aquatic Environments? Environmental Science & Technology, 53(16), 9964–9965. 

doi:10.1021/acs.est.9b03909 

Jin, Y., Wu, X., Yang, Y., Zhu, L., Wang, J., & Zhang, H. (2019). Microplastics in freshwater systems: 

A review on occurrence, environmental effects, and methods for microplastics detection. Water 

Research, 155, 381–393. doi:10.1016/j.watres.2019.01.068 

Koelmans, A. A., Besseling, E., & Shim, W. J. (2015). Nanoplastics in the aquatic environment. Critical 

Review in Environmental Science and Technology, 45(5), 531–557. 

doi:10.1080/10643389.2014.1000761 

Lu, K., Abo-Rady, M., van den Berg, H., & van der Meer, A. D. (2019). Microplastics: Implications for 

human health? Marine Pollution Bulletin, 145, 123–131. doi:10.1016/j.marpolbul.2019.06.007 

Mazzucchelli, G., & Capello, M. (2018). Microplastics as vector of environmental toxicants: An 

overview of experimental evidences and human exposure. Environmental Research, 164, 241–252. 

doi:10.1016/j.envres.2018.01.032 

Saghir, S. A., & Atieh, M. A. (2018). Microplastics pollution: Sources, Effects, and Solutions. 

Sustainable Water Resources Management, 4(4), 775–781. doi:10.1007/s40899 

Chen, Q., Li, S., Zhu, L., & Chen, Y. (2017). Microplastics in the marine environment: a review of the 

risks and solutions. Marine Pollution Bulletin, 114(1), 17-24. 

Li, J., Yang, D., Li, L., Jabeen, K., & Shi, H. (2015). Microplastics in commercial bivalves from China. 

Environmental Pollution, 207, 190-195. 

Li, Y., Jin, L., Chen, T., & Liu, L. (2018). Microplastics in mussels and oysters from China. 

Environmental Pollution, 236, 618 

Chen, Q., Li, S., Zhu, L., & Chen, Y. (2017). Microplastics in the marine environment: a review of the 

risks and solutions. Marine Pollution Bulletin, 114(1), 17-24. 

Chua, E. M., Shimeta, J., Nugegoda, D., Morrison, P. D., & Clarke, B. O. (2014). Assimilation of 

polybrominated diphenyl ethers from microplastics by the marine amphipod, Allorchestes compressa. 

Environmental Science & Technology, 48(14), 8127-8134. 

Li, J., Yang, D., Li, L., Jabeen, K., & Shi, H. (2015). Microplastics 

Galloway TS. Micro- and nano-plastics and human health. In: Bergmann M, Gutow L,Wernecke A 

(eds). Marine Anthropogenic Litter. Springer International Publishing; 2015:343–366. 

Andrady AL. Microplastics in the marine environment.Marine Pollution Bulletin 2011;62:1596–1605. 



e-ISSN 2320 –7876 www.ijfans.org  
Vol.12, Iss.2, Feb 2023 

Research Paper                                       © 2012 IJFANS. All Rights Reserved, UGC CARE Listed (Group -I) Journal 
 

68 
 

3: Barboza LGA, Vethaak AD,Gusmao F,Oehlmann J,Schulte-Oehlmann U,Dafinov A et 

al.Microplastics cause neurotoxicity,molecular damage,and negative effects on fitness through 

generationof oxidative stressin Daphnia magna.Aquatic Toxicology 2020;220:105409. 

Hille B.Ion Channels of Excitable Membranes.Sinauer Associates;2001. 

Zhang T,Liu Q,Li Z,Tang S,Tang Q,Du Q et al.The role of ion channelsin immune-related 

diseases.Progressin Biophysicsand Molecular Biology 2023;177:129–140. 

Ashcroft FM.Ion Channels and Disease.Academic Press;2000. 

Kondratskyi A,Kondratska K,Skrzypski M,Zholos A.Preissner R et al.Activation of transient receptor 

potential ankyrin 1 by insoluble particulate material and association with asthma.Cellularand Molecular 

Life Sciences 2014;71:4445–4456. 

Campanale C,Massarelli C,Savino I, Locaputo V,Uricchio VF.A detailed review study on potential 

effects of microplasticsand additivesof concernon human health.International Journalof Environmental 

Researchand Public Health 2020;17:1212. 

Wang Y,Zhang Y,Zhang J,Wang X,Li X,Li Y et al.Bisphenol A affects calcium handling and 

intracellular Ca2+ signalingin rat ventricular myocytes.Toxicology Letters 2017;277:1–9. 

Xu C,Cui H,Yang X,Liu Z,Fan Z,Zhang Y et al.Phthalates stimulated breast cancer cell proliferationby 

interaction with GPER1.Cellular Physiologyand Biochemistry 2018;45:1743–1755. 

Zhang Y,Wang X,Wang L,Li L,Hu Y,Zheng L et al.Bisphenol A alternatives bisphenol S and bisphenol 

F interfere with thyroid hormone signaling pathwayin vitroand in vivo.Environmental Pollution 

2018;237:1072–1079. 

Li N,Sioutas C.Cho P,Schmitz D,Misra C et al.Ultrafine particulate pollutants induce oxidative stressand 

mitochondrial damage.Environmental Health Perspectives 2003;111:455–460. 

Baez D,Arias HR.Feuerbach D et al.Reactive oxygen species activate transient receptor potential 

A1channelsin human lung fibroblasts.American Journalof Respiratory Celland Molecular Biology 

2014;51:526–535. 

Immke DC,Gavva NR.Novel drug targets for depression: inflammation,cyclooxygenases,and nit 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8198674/

