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Human skin is a protective anatomical barrier and acts as an important defense
between internal and external environments. Ultraviolet (UV) irradiation from sunlight
induces photodamage of the skin, resulting in wrinkles, laxity, coarseness, and mottled
pigmentation. The accumulation of endogenous diabetic advanced glycation
endproducts (AGEs) also influences skin functions, such as elasticity and hair follicle
formation; however, the precise mechanisms of this influence have not been clarified.
To examine UV-sensitive genes that improve skin sunburn and to clarify the
relationship between Shh and hair bulb formation in glycation, I designed novel
evaluation methods.

In Chapter 1, I show the protective and therapeutic effects of fucoxanthin (FX) on
UV-induced skin flare accompanied by downregulation of filaggrin (Flg). FX is a one
of the carotenoid enriched in marine plants, and possesses bioactive characters such as
anti-oxidation and provitamin A. The skin flare and Flg gene downregulation induced
by UV were restored by FX, but not by N-acetylcysteine, retinoic acid, or clobetasol.
Flg gene promoter analysis revealed that FX induced the Cdx1 transcription factor, and
stimulated Flg gene promoter activity, and that Cdx1 positively regulated the Flg gene.
Therefore, I hypothesize that 1) Flg is a sensitive molecule for UV damage in skin, and
2) FX would be a beneficial treatment for UV-induced skin flare through activation of
the Cdx1-Flg axis.

In the chapter 2, Ne-(carboxymethyl)lysine (CML), one of AGEs, is produced by
glycation of protein, and accumulated CML in the skin. In the current study, I revealed
that CML inhibits Shh expression in a receptor for AGEs-dependent

and NF-kB-independent way.
These findings will be helpful to drug development and dermatology research.



