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Abstract 

Environmental dispersion of microplastic (MPs) and nanoplastic (NPs) debris is becoming a prominent 

concern for the risks they pose to the human health (Aschner M, 2025). In the last century we are facing a 

massive usage and constant exposure to plastics in the daily life; moreover, their improper disposal leads to 

their partial decomposition/fragmentation by physical/chemical factors and accumulation in the 

environment. From here, MPs and NPs are absorbed by the human body through respiration with other air 

pollutants, as well as by ingestion through the food chain, due to the widespread presence of MPs and NPs 

in the water and all food products (Paul et al., 2020). Our previous study (Bonanomi et al., 2022) 

demonstrated that the internalization of plastic particles by human colon cells can alter cellular metabolism 

and promote the acquisition of a tumor-like phenotype.  

Building on these findings, our study aims to assess whether MPs and NPs internalization is accompanied by 

an inflammatory response within the enteric nervous system. To this end, mice were exposed to MPs or NPs 

by oral gavage, with AOM/DSS-treated mice included as the positive control. Intestinal coronal sections were 

then analyzed by immunohistochemistry (IHC) to assess levels and distribution of GFAP and Iba1, markers of 

astrocytes and microglia, respectively. Our IHC data revealed that chronic (1-2 month) exposure to MPs 

causes indeed an inflammatory response similar to the positive control AOM, as indicated by the significant 

increase in GFAP and Iba1 levels, compared to SHAM mice; whereas no relevant activation is observed in 

NPs-treated mice. The different behavior of MPs and NPs reproduces what is observed on primary astrocytic 

culture in terms of mechanism of internalization and neurotoxicity.  
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