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Abstract (300 word limit)
Statement of the problem: Oxysterols are oxidized cholesterol derivatives formed by auto-oxidation, enzymatically or both. Since the publication of Kandutsch AA et al. (1978), which highlight the importance of these molecules in biology, several studies have been carried out allowing a better knowledge of the biological activities of these compounds. 
Physiopathological and pharmacological interest: The interest for oxysterols increased when it was demonstrated that in atherosclerotic lesions associated with cardiovascular diseases the toxicity of low density oxidized lipoproteins was due to oxysterols formed by auto-oxidation (7-ketocholesterol (7KC), 7β-hydroxycholesterol) and that these latter were able to  induce apoptosis, oxidative stress and inflammation. Moreover, in age-related macular degeneration, 7KC is present in significant amounts in lipid deposits (drusens) observed in the retina; this oxysterol seems to play an important role in the pathophysiology of this disease and in cataract. In certain neurodegenerative diseases associated with age (Alzheimer's and Parkinson's disease) or not (multiple sclerosis, amyotrophic lateral sclerosis, Huntington’s disease, X-ALD) increased or decreased levels of oxysterols were observed: 7KC, 24S-hydroxycholesterol enzymatically formed by CYP46A1, 25-hydroxycholesterol formed by auto-oxidation or 25-hydroxylase, 27-hydroxycholesterol (27OHC) enzymatically formed by CYP27A1. In some cancer (prostate, breast), the contribution of oxysterols such as 27-OHC, cholesterol epoxides and dendrogenin A, whose activity involves or not the LXRs, is widely suspected. As lot of data support an involvement of oxysterols in age-related diseases, it is important to better understand their biogenesis, their degradation process and the signaling pathways on which they act. This has already allowed developing innovative therapies to prevent their deleterious effects: gene therapy, bioremediation, theranostic. The use of natural or synthetic molecules that may be or not micro- or nano-encapsulated is also of interest.
Conclusion & Significance: For the next decades, a better knowledge of oxysterols constitutes an important challenge in human health.
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