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Effects of Microplastics on Mental Health

Letter to Editor

 Doğancan SÖNMEZ1

1Department of Psychiatry, Rize State Hospital, Rize, Türkiye

Dear Editor,

Microplastics are small plastic particles typically defined 
as less than 5 mm in diameter. They are caused by the 
breakdown of larger plastic debris, the release of plastic 
fibers from textiles, and microbeads used in personal care 
products. Microplastics are ubiquitous in a variety of 
environments, including marine and freshwater systems, 
soil, and the atmosphere. They can enter plant and animal 
tissues and have also been detected in human tissues such 
as lungs, brain, feces, placenta, and blood. The presence of 
microplastics in the environment and their potential to enter 
the food chain raises concerns about their impact on human 
health; however, direct clinical evidence of adverse effects is 
currently limited1. The impact of microplastics on the blood-
brain barrier (BBB) is an emerging area of concern; there is 
evidence to suggest that some micro- and nanoplastics can 
cross the BBB and cause neurotoxic effects. Studies have 
shown that polystyrene nanoparticles (PS-NPs) can penetrate 
the BBB, increase its permeability, and accumulate in the 
brain, leading to microglia activation and potential neuronal 
damage. Nanoparticles, especially smaller sized ones, reach 

the brain and interact with the lipid bilayers of the BBB. 
Additionally, exposure to microplastics has been associated 
with oxidative stress, inflammation, and disruption of tight 
junction proteins such as zona occludens 1 (ZO-1) in brain 
microvascular endothelial cells, which are integral to BBB 
integrity2. Chronic exposure to microplastics has also been 
linked to cognitive deficits and memory impairments in 
animal models, suggesting potential neurotoxic effects. 
Additionally, size-dependent effects of microplastics have 
been observed; smaller particles cause more significant 
disturbances in the nervous system, including changes in 
neurotransmitter levels2.

The relationship between microplastics and psychiatric 
disorders is an emerging area of research, and several studies 
suggest a potential link. Microplastics have been shown to 
accumulate in various tissues, including the brain, and are 
associated with neurotoxicity and behavioral changes in 
animal models. For example, polystyrene microplastics (PS-
MPs) have been reported to cause anxiety-like behavior in 
mice; evidence points to gut microbiota dysbiosis, metabolic 
disorder, and activation of inflammatory pathways in the 
brain as potential mechanisms3. Additionally, prenatal and 
postnatal exposure to microplastics has been associated 
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with the development of autism spectrum disorder (ASD)-
like traits in mice, suggesting a potential risk factor for 
ASD4. Moreover, exposure to microplastics is linked to 
impairments in neuronal arborization and dendritic spine 
density in the prefrontal cortex of mice; this may have effects 
on cognitive and emotional regulation. Additionally, studies 
have shown that microplastics can increase amyloid-beta 
peptide aggregation and increase neurotoxicity associated 
with Alzheimer’s disease pathology5.

While these findings from animal and in vitro studies 
suggest a potential relationship between microplastics 
and psychiatric disorders, it is important to note that 
the direct applicability and clinical significance of these 
findings to human health requires further investigation. The 
mechanisms it may contribute to are areas of active research. 
Therefore, current understanding of the relationship between 
microplastics and psychiatric disorders is still evolving, 
and further research is needed to establish causality and 
understand the underlying biological processes.
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