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In t r oduct i on : Micronanoplast ics (MNPs) in human t issues are a recent ly recognized fact  
and the clinical effects have not  yet  been studied. Recent  reports in asymptomat ic carot id  
stenosis ind icate an associat ion between atherosclerot ic p laque MNPs, immune cell 
deposit ion and poor long-term clinical outcomes. Mesenchymal stem cells (MSCs) 
modulate immune signaling and p laque stabilit y. A  mechanism for how  MNPs affect  
atherosclerot ic lesions has yet  to be proposed and the associat ion of MNPs w ith carot id  
symptom status as well as gene expression has not  been invest igated.

Hy pot hesi s: We evaluated the hypothesis that  carot id  p laque MNP concent rat ions are 
posit ively related to clinical symptoms and perturbat ions in MSC-immune cell signaling.

M et hods: W hole carot id  p laques were collected during carot id  endarterectomy for carot id  
stenosis and f lash frozen. Symptomat ic subjects had st roke, TIA  or amaurosis fugax. 
Age-matched cont rol non-atherosclerot ic carot id  arteries were obtained from fresh 
cadaveric donors. Quant itat ive MNP concent rat ions were determined by pyrolysis-GC/ MS. 
Elect ron microscopy documented MNP size and morphology. Single cell RNA sequencing 
(scRNAseq) d if ferent iated clustered cell t ypes and permit ted comparat ive gene 
expression by MNP concent rat ion and symptom status. ELISA quant if ied p laque TNF-?and 
IL-6.

Resu l t s: A  total of 48 carot id  specimens were analyzed. Mean MNP concent rat ions in 
cont rol arteries were 57 µg/ g. Plaques from subjects w ith asymptomat ic carot id  stenosis 
had signif icant ly more MNPs w ith mean 895 µg/ g (+16 fold, P<0 .0 0 1) and those from 
symptomat ic carot id  stenosis had the highest  MNP concent rat ions at  2888 µg/ g (+51 fold, 
P<0 .0 0 1). Polyethylene and polypropylene were the most  common polymers. scRNAseq 
reveals two-fold downregulat ion of heat  shock protein modulator FKBP5 in both MSCs 
and macrophages from high p last ics lesions (P<0 .0 0 1). In MSCs, genes for cytoskeletal  
stabilizing proteins TPM1andHIP1R were upregulated (P<0 .0 0 1) while ant i-inf lammatory 
geneCD163 was downregulated in macrophages from high p last ics p laques (P<0 .0 0 1). 
Plaque TNF-?ranged from 129 to 784 pg/ mL and d id not  correlate w ith MNP 
concent rat ion.

Concl usi ons: These data provide the f irst  evaluat ion of the effects of microplast ics in 
carot id  atherosclerot ic p laques and demonst rate a clear associat ion w ith symptom status. 
Lesion MSC and macrophage signaling d if fers based on MNP concent rat ion, suggest ing a 
possib le mechanism for p laque instabilit y.
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