
 

nanoBalkan2024                                                                            Tirana (Albania) 

Impact of Particulate Matter Exposure on Human Umbilical Vein Endothelial Cells: 
Insights into Oxidative Stress, Inflammation, and Endothelial Dysfunction  

 
Arion Elshaniα  
Valmir Ejupiα, Liridon Sopajα, Stefano Rossiβ, Armond Daciα, Michele Miragoliβ 
αUniversity of Prishtina “Hasan Prishtina”, George Bush 31, Prishtina, Republic of Kosovo 
βUniversità di Parma, Str. dell'Università, 12, Parma, Italy 
arionn.elshani@gmail.com, michele.miragoli@unipr.it  
 
This paper shows a literature review of the effects of PM2.5 in Human umbilical vein endothelial cells 
(HUVEC). The purpose is a) to inform the reader about the up-to-date literature of the mechanisms 
by which PM particulates cause endothelial damage and b) to raise collective awareness on the 
effect of air pollution in the disease linked to the cardiovascular system. PM2.5 presents a pollutant 
with a high potential of causing cardiovascular and pregnancy-linked complications, where the most 
common one is preeclampsia[1]. Results from in-vitro studies emphasize a connection between 
PM2.5 concentration and their cytotoxic effect in endothelial cells [2]. HUVEC represents one of the 
most suitable in vitro models to analyze the changes in the endothelium post-exposed to the 
cytotoxic action of PM2.5 due to the fact that a) they are cells of human origin, b) they are easy to 
isolate and culture, c) standard protocol for their cultivation eases experiment result reproduction 
d) they are cost-effective and e) they are the most commonly used cell cultures thus making the 
experiment results more understandable to the scientific community [3,4]. The consequences of 
short time (24,48,72hr) and long time (≥ two weeks) exposure show an elevation in pro-
inflammatory proteins (e.g. IL-6 and TNF- α), elevation of oxidative stress markers, as well as 
emphasis on apoptosis through activation of the caspase-8 pathway [4]. The following table 
summarizes the important events of the action of PM2.5 in HUVEC, based on the relevant field 
literature of the last ten years, highlighting the need of excessive research in this field. 
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Figure 1: Summary of PM2.5 impact results in different in vitro models 
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