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Abstract: Ultraviolet (UV) irradiation from the sun is the primary environmental factor that causes skin damages includ-
ing skin cancer and premature skin aging. Because, even the most powerful sunscreen can’t always afford enough pro-
tection, it is necessary to enhance the defensive power of skin against UV. Recently, constitutive photomorphogenic
protein-1 (COP1) has shown to contribute to the regulation of UVB response of keratinocytes. In this study, we represent
that COP1 and its associated protein, de-etiolated 1 (DET1), might participate in photoaging process in human skin as
Arabidopsis COP1 does sun-protective function in plants. After UVB irradiation, the decrease of COP1 and DETI
mRNA expression was followed by the increase of c-Jun total protein. Moreover, transfection with DNA vectors express-
ing COP1 and DET1 down-regulated the c-Jun total protein. We found that Zanthoxylum piperitum extract (ZE) up-regu-
lated the expression of COP1 and DET1 on human keratinocytes, and inhibited the expression of MMP1 which is one
of the genes regulated by c-Jun signal. In addition, ZE has been reported to stimulate PPAR- @ and strengthen the
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skin barrier. We found that ZE decreased the UVB-induced IL-6 and IL-8 in NHEK cells. In human study, ZE protected
skin against UV-B induced erythema and erythema-induced pigmentation. These results indicate that ZE could be useful
for the protection against the adverse effects of UV irradiation through various mechanisms.
Keywords: COPI, DETI, photoaging, PPAR-a Zanthoxylum piperitum extract
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Figure 1. Expression of COP1 and DET1 after UVB irradiation. HaCaT cells were irradiated with UVB. The mRNA expression

levels of COP1 and DET1 were measured 4 h (A, B) and 24 h (C, D) after UVB irradiation ("p < 0.003,
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Figure 2. Increase of c-Jun protein and MMP1 mRNA after
UVB irradiation. (A) HaCaT cells were irradiated with 20
mJ/ecm® of UVB. The amount of total c-Jun was measured 24
h after UVB irradistion using InstantOne™ ELISA assay Kkit.
(B, C) The mRNA expression level of MMP1 was measured 4
h (B) and 24 h (C) after UVB irradiation (p < 0.5, “p <
0.005, “"p < 0.0001).
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Figure 4. ZE regulated the expression of COP1 and DETI1. (A, B) NHEK cells were treated ZE for 24 h and then the mRNA
expression levels of COP1 and DET1 were measured. (C, D) HaCaT cells were treated with 50 ug/mL of ZE for 72 h and RNA
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Table 1. Zanthoxylum piperitum Extract Reduced Erythema-induced Pigmentation

Melanin value (A.U.)

Inhibition rate (%)

Control ZE 0.5%
Subject 1 116.67 106.67 8.5
Subject 2 96.33 79.33 17.6

Two subjects were pre-treated with 0.5% ZE or 70% DPG for control twice a day for 7 days on their upper arm. Following 1.5 MED
UVB challenge, the melanin value was measured using Mexameter after 4 days.
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Figure 7. Cream containing ZE reduced UVB-induced redness. Three subjects were pre-treated with creams containing 0% or 0.4%

ZE twice a day for 7 days on their upper arm. Following 1.5 MED UVB challenge, skin redness was measured using color

measurement after 24 h.
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