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Abstract

Ultraviolet rays (UV) cause premature wrinkle and sagging skin, which is called photoaging, through damage on hu-
man skin tissues and cells. Plasma membranes play an essential role in receiving extracellular signals and nutrients through
membrane receptors and endocytotic membrane traffic events. Although damage on plasma membranes via membrane lipid
peroxidation by UV was already reported, the relationship between photoaging and plasma membranes is still not fully un-
derstood. In this study, we investigated the relationship between functions of plasma membranes and collagen metabolism in
UV-irradiated human dermal fibroblasts. The aim of this study is to clarify a part of relationship between wrinkle formation
in photoaging and plasma membrane function in dermal fibroblasts. As a result, an irregular staining of plasma membranes
by Dil, a reduction in neutral red (NR) uptake and a loss of membrane cholesterol were observed after UVA irradiation,
while no changes were observed after UVB irradiation. The irregular Dil staining of plasma membranes and the reduction in
NR uptake were also observed after Methyl-5-Cyclodextrin (MfCD) treatment which removes cholesterol from cell mem-
branes. In addition, MACD significantly decreased type I collagen mRNA expression and increased matrix metalloprotein-
ase-1 mRNA expression in fibroblasts. These results suggest that UVA irradiation reduces plasma membrane cholesterol,
alters plasma membrane behavior, and reduces the amount of collagen through changing a balance of collagen synthesis and
degradation in dermal fibroblasts. Since a decrease in collagen causes wrinkle in photoaging skin, the loss of membrane cho-
lesterol caused by UVA irradiation may be one of the causes of alterations observed in photoaging skin.
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