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Abstract

The initiation of adverse health effects is often attributed to oxidative stress induced by certain aerosol
substances, among which particulate Polycyclic Aromatic Compounds (PACs), being recognized for their
carcinogenic and mutagenic properties. The correlation between Oxygenated Polycyclic Aromatic
Hydrocarbons (OPAHs) and oxidative potential (OP), along with their role in health outcomes related to
oxidative stress, is gaining prominence. This study marks the first investigation into aerosol OP and
carcinogenic markers across three cities of Eastern Medeaterean, during the warmest and coldest
periods of the year. The selected locations include an urban background station in Thissio, Athens, an
urban station in Heraklion, Crete, and an urban station in loannina city, situated in the mountainous
region of northwestern Greece. Applying the acellular assay of DTT, the current study estimates water-
soluble OP, employing a semi-automated system as per the methodology described in detail by
Paraskevopoulou et al. (2019). Additionally, the collected fine aerosol samples undergo comprehensive
analysis for organic (OC) and elemental carbon (EC), ionic composition, and Polycyclic Aromatic
Compounds, following established protocols described by Paraskevopoulou et al. (2019) and Tsiodra et
al. (2021). All aerosol collection and analytical data obtained in loannina city, where sampling occurs at
12-hour intervals, reveal a significant discrepancy between daytime and nighttime concentrations of
PAHs, B[a]P, and OPAHs. More specifically, these compounds exhibit nearly a three-fold increase during
the night, attributed to elevated emissions from wood burning for residential heating purposes.
Conversely, the OP, presents a slight increase during nighttime, indicating that factors beyond PACs
contribute to the overall oxidative potential of fine aerosols. Finally, the statistical processing of all
acquired results, through multiple regression analysis and Positive Matrix Factorization, aims to
elucidating the primary drivers of aerosol toxicity, providing valuable insights into understanding and
mitigating the health risks associated with urban air pollution.
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