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ABSTRACT

Indoor air quality affects health at the molecular level by inducing oxidative stress, inflammation, epigenetic
changes and hormonal disruption. At the same time, it shapes the human microbiome and influences immunity,
respiratory health and systemic metabolism. Strategies such as improved ventilation, air purification and exposure
to microbial diversity (e.g. in natural environments) can mitigate these risks.

The lecture will emphasize the impact of indoor air quality (IAQ) on human health, with a special focus on indoor
air pollutants — such as volatile organic compounds (VOCs), particulate matter (PM), microbial toxins and
allergens — that can trigger molecular responses at the cellular level. Pollutants such as fine inhalable particles
(PM2.5) and reactive oxygen species (ROS) induce oxidative stress in lung epithelial cells. This results in epithelial
barrier damage and activation of stress-responsive genes that regulate inflammation and antioxidant responses.
Long-term exposure to indoor contaminants such as mold toxins alters DNA methylation and histone modifications
and can potentially affect gene expression related to immune function, respiratory disease, and even
neurodevelopment. In addition, pollutants activate cytokine signaling pathways, leading to chronic inflammation
associated with asthma, allergies, and other respiratory diseases. Furthermore, poor indoor air quality alters the
composition of the indoor microbiome, causing pathogenic microbes to increase and beneficial commensals to
decrease. This dysbiosis is associated with asthma, allergies and chronic respiratory infections.

KEYWORDS

IAQ, airway epithelial barrier, pollutants



