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OXYSTEROLS: FROM MOLECULAR BIOLOGY TO MEDICINE AND INDUSTRY
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Oxysterols are oxidized derivatives of cholesterol initially considered as simple met-
abolic byproducts, nowadays recognized to play significant roles in various biological
and pathological processes. In physiology, they are involved in the regulation of cellu-
lar processes beyond cholesterol metabolism, influencing cell proliferation, differentia-
tion, apoptosis, and inflammation through various signaling pathways. In medicine, the
study of oxysterols holds promise for understanding and treating various diseases, par-
ticularly those associated with dysregulated cholesterol metabolism and inflammation.
Indeed, some oxysterols have been associated with adverse health effects, including
cytotoxicity, pro-inflammatory effects, and potential contributions to the development
of chronic diseases. Dysfunctions in oxysterol metabolism have been implicated in the
pathogenesis of cardiovascular diseases, neurodegenerative disorders, and certain can-
cers. Targeting oxysterol pathways could therefore offer novel therapeutic strategies
for these conditions. Oxysterols have potential applications in the pharmaceutical and
biotechnology industries. Those generated by cholesterol autoxidation can be used as
biomarkers for assessing oxidative stress conditions. Additionally, defined oxysterols
of enzymatic origin and/or synthetic oxysterol analogs might be developed as antiviral
agents. Oxysterols generated through autoxidation processes can serve as markers of
lipid oxidation in cholesterol-containing foods and their quantification can help assess
the quality and shelf life of food products, and also for ensuring food safety and con-
sumer health. Finally, with regard to skin health and cosmetics industry, prolonged or
excessive exposure to and/or formation of certain toxic oxysterols could potentially
damage skin cells and disrupt skin barrier function. Therefore, careful formulation and
dosage control are essential to ensure the safety of skincare products. Overall, the
study of oxysterols spans molecular biology, medicine, and industry, with implications
for understanding fundamental biological processes, developing new medical, indus-
trial, and advancing biotechnological applications.





