Thermal aging can be induced by decrease of lipogenesis in heat-stimulated adipocytes 
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* Adipocytes were co-culture in serum free DMEM with heat treated keratinocyte or fibroblast 
    D : Differentiation 5day   
    K : heat treated human keratinocyte 
    F : heat treated human fibroblast 
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Skin aging can be divided into intrinsic or chronologic aging and extrinsic aging. Extrinsic factors are caused by outside influences such as UV, heat, pollution, and smoke. Heat from infrared (IR) radiation during sun exposure increases skin temperature. IR radiation is classified as IR-A (760–1400 nm), IR-B (1400–3000 nm), and IR-C (300 nm–1 mm). IR-A penetrates deep into subcutaneous tissues, whereas IR-B and -C are mostly absorbed by the epidermis. excessive sun exposure increases skin temperature and can lead to thermal and photo-aging. a previous study reported that UV exposure to human skin and photo-aging process reduce the lipid synthesis in the SC fat tissue. However little is known about the relationship between heat induced by IR radiation and lipid biosynthesis in adipocytes. this study investigated the expression of factors involved in lipid biosynthesis in adipocytes exposed to heat. we found that C/EBPα, differentiation marker of adipocyte, was decreased by heat treatment in a temperature-dependent manner. also, peroxisome proliferator-activated receptor γ (PPARγ), which is an important transcription factor in the development and function of the adipose tissue, was decreased by heat. furthermore, the treatment of the differentiated adipocytes with the conditioned media of heat-irradiated keratinocytes or fibroblast reduced C/EBPα and PPARγ levels. These results suggest that The lipid synthesis in the fat layer is reduced by heat, and the fat layer is thinned, causing heat aging.
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Figure 1) lipogenesis was decreased by heat in adipocytes. (A) after treatment in a temperature-dependent manner, C/EBPα protein level was analyzed by western blotting. (B) cell lysates were analyzed by western blotting for PPARγ and C/EBPα. (C) Differentiated adipocytes  were co-cultured in serum-free DMEM with heat-irradiated keratinocytes or fibroblast.
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