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continuous mechanical trauma to the skin, which makes the skin susceptible to the invasion of micro-organisms
and the accumulation of hyperpigmented skin. A long-term exposure to ultraviolet (UV) radiation induces

hyperpigmentation, melanogenesis and skin wrinkle formation. To investigate the preventive effects of three
terpenes (citral, geraniol, nerol) against UV-induced wrinkle formation in hairless mice. Skin wrinkle formation

was induced by UV-B exposure in hairless mice for 6 weeks. The cumulative UV-induced wrinkle score was
measured by the sum of the scores of the wrinkle length, depth, and number. The total thickness of the dermis
and the collagen contents of the dermis were also measured. The content of epidermal melanin was measured

with a microspectrophotometer. The levels of matrix metalloproteinase 1 (MMP-1) and collagen degrading
proteases, such as MMP-2 and MMP-9, were evaluated by western blotting. In addition, the levels of tryptase,

chymase and mast cells were measured with flow cytometry. The total thickness of the dermis and the collagen
content of the dermis were significantly higher in the untreated control group than the control group that did not

receive UV-B exposure, and was significantly lower in the group treated with terpenes. Compared with the
control group, the cumulative UV-induced wrinkle score was significantly lower in the groups treated with the

terpenes. The level of the epidermal melanin was significantly lower in the treated groups than the
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