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Abstract

Microplastics (MPs) plastic fragments smaller than 5 mm are a byproduct of the breakdown of larger plastic
debris and have emerged as pervasive environmental pollutants. These particles have infiltrated air, water, and
food systems, leading to human exposure through ingestion, inhalation, and dermal contact. Once inside the
human body, MPs can translocate to various organs, including those protected by biological barriers such as
the blood-brain barrier. Recent studies have confirmed the presence of MPs in human tissues such as the lungs,
liver, kidneys, placenta, and even the brain, raising critical concerns about their health implications. MPs have
been associated with a range of health issues, including respiratory disorders, gastrointestinal distress,
reproductive toxicity, immune dysfunction, and potential neurological effects. The underlying mechanisms of
toxicity include oxidative stress, inflammation, hormonal disruption, and changes in gut microbiota. This
review consolidates current findings on microplastic exposure pathways, tissue accumulation, and associated
health risks. In light of growing evidence, there is an urgent need for continued research, stronger regulations,
effective pollution control strategies, and public awareness to mitigate the risks posed by microplastics to
human health.
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1. Introduction

Global plastic production has soared since the 1950s, now exceeding 400 million tons annually (Geyer et al.,
2017). A substantial portion of this plastic degrades into microplastics (MPs), contaminating the environment
and infiltrating terrestrial and aquatic ecosystems. Alarming evidence has shown MPs in human feces (Schwabl
et al., 2019), placenta (Ragusa et al., 2021), lungs (Amato-Lourenco et al., 2021), and even bloodstream (Leslie

etal., 2021), prompting widespread concern about their effects on human health.
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2. Sources and Routes of Exposure

Ingestion: Humans consume MPs via contaminated food and water. MPs have been detected in seafood, table

salt, honey, fruits, vegetables, bottled water, and even municipal tap water (Koelmans et al., 2019).
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Figure 1: Microplastics pathways
Inhalation: Airborne MPs originate from urban dust, textile fibers, vehicle tires, and building materials.
Inhaling these particles can adversely affect the respiratory system (Prata, 2018).
Dermal Contact: Though less studied dermal exposure through contaminated water and cosmetic products

containing micro beads may allow MPs to penetrate the skin (Waring & Harris, 2021).

Table 1: Routes of Human Exposure to Microplastics

Exposure Route Source Examples Health Implications
Ingestion Seafood, drinking water, salt, honey | Gl inflammation, oxidative
stress
Inhalation Urban dust, synthetic fibers, airborne ) )
Lung inflammation, asthma
MPs
Dermal Contact | Contaminated water, personal care Limited evidence; potential
products barrier disruption

3. Bioaccumulation and Tissue Distribution

Once inside the human body, MPs can cross epithelial barriers and enter systemic circulation. Research has
confirmed their presence in multiple organs. A recent estimate equates the quantity of plastic in the human
brain to a disposable spoon’s worth. Animal studies have shown that polystyrene MPs can accumulate in the

liver, kidneys, and cross the blood-brain barrier (Jin et al., 2019).
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4. Health Effects of Microplastics

Respiratory Disorders: Inhaled MPs can lead to chronic inflammation, oxidative stress, and respiratory
diseases such as asthma, chronic obstructive pulmonary disease (COPD), and possibly lung cancer (Wright &
Kelly, 2017).

Gastrointestinal Effects: Ingested MPs can disrupt gut microbiota, induce oxidative stress, and cause DNA
damage, contributing to conditions such as inflammatory bowel disease (Jin et al., 2019).

Reproductive Toxicity: Exposure to MPs is linked to hormonal imbalances, reduced fertility, and
inflammation in reproductive organs. Natural antioxidants like anthocyanins from fruits and flowers may
counteract some of these effects (Hou et al., 2021).

Neurological Effects: The detection of MPs in brain tissue raises concerns about neuroinflammation, fatigue,
cognitive decline, and dizziness (Huang et al., 2021).

Immune System Disruption: MPs can stimulate the immune system, resulting in chronic inflammation and

increased disease susceptibility due to cytokine release and immune imbalance (Campanale et al., 2020).
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Figure 2: Health Impacts of Microplastics
5. Method of Analysis
This review synthesizes findings from peer-reviewed articles retrieved from PubMed, Scopus, Web of Science,
and Google Scholar, focusing on literature published between 2017 and 2021. Keywords used included

9% ¢

“microplastics,” “human health,” “toxicity,” “exposure routes,” and “bioaccumulation.” Studies included both
in vitro and in vivo investigations, as well as public health reports. Priority was given to high-impact and

systematic reviews with relevance to human exposure, health impacts, and toxicological mechanisms.

6. Discussion

The widespread presence of MPs in human tissues suggests a troubling pattern of bioaccumulation and
physiological interference. Studies indicate that MPs can cause oxidative stress, genotoxicity, endocrine
disruption, and inflammation. While much of the data originates from animal models or simulated

environments, its implications for human health are increasingly evident. Particularly concerning is the ability
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of nanosized MPs to traverse biological barriers, such as the blood-brain and placental barriers, potentially

leading to systemic effects.

One major research challenge lies in the lack of standardized methodologies for detecting and quantifying MPs
in human populations. The presence of co-contaminants such as heavy metals and persistent organic pollutants
on microplastic surfaces further complicates toxicity assessments. Social factors including socioeconomic
status, occupation, and regional pollution levels may influence individual exposure and vulnerability.

Despite the current limitations, a precautionary approach is warranted. Implementing stricter regulations,
developing alternative materials, and promoting public health education are essential to address this escalating
issue.

7. Conclusion

The omnipresence of microplastics in the environment and their documented infiltration into human tissues
poses a serious threat to public health. Although scientific understanding is still evolving, current findings
suggest harmful impacts on multiple bodily systems, including the respiratory, digestive, reproductive,
neurological, and immune systems.

Future research must prioritize long-term epidemiological studies, biomarker development, and standardized
protocols for exposure measurement. Collaboration among scientists, policymakers, and health professionals is
vital to develop effective interventions, enhance public awareness, and promote sustainable materials to reduce
exposure risks. The mitigation of microplastic impacts on human health will require both scientific innovation
and collective global action.
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