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Introduction. Both indoor and outdoor air pollution can have adverse effects on human health and the environment, but outdoor pollution often receives more attention due to its visibility and widespread impact. However, indoor air pollution can be equally harmful, especially since people spend a significant amount of time indoors.
Aims. We aimed to investigate how air pollution can affect genomic stability and our health by determining possible associations between air pollutants and biomarkers of exposure and effects.
Methods. This was done by human biomonitoring as well as by translating real-scenario exposure to in vitro (human lung carcinoma A549 cells and human peripheral blood cells) using the comet and micronucleus assays.
Results. Retrospectively we evaluated genomic instability in blood cells of Zagreb (Croatia) residents (N=130) and associated those biomarkers with air pollution levels during the years 2011-2015. There was no observed significant positive association between assayed parameters showing also that the measured air pollution parameters were mainly below regulatory limits, except for B[a]P. Prospectively, we investigated the effects of air pollution and BTEX (benzene, toluene, ethylbenzene, and xylene) exposure on genomic instability in blood and buccal cells of the same population (N=60) during the years 2021-2022, and revealed that all measured outdoor air pollutants agreed with previously reported values and were below the regulatory limits, except for PM10 particles and B[a]P bound to PM10. Here, we also did not observe a notable impact of air pollutants on tested parameters. In vitro evaluation of different polycyclic aromatic hydrocarbons, present in indoor and outdoor air, as single compounds, binary, and complex mixtures indicated their cell- and concentration-dependent cyto/genotoxicity.  
Discussion. Since air pollution is considered a significant health issue, and is often site-specific, more studies using biomarkers of exposure and effect could be expected. This will also lead to the development of appropriate models for the prediction of air pollution-induced effects on humans and the environment.
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