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Abstract: Acute and chronic ultraviolet (UV) irradiation triggers severe skin photoaging processes, which directly disrupt
the normal three-dimensional integrity of skin. UV light stimulates the expression of matrix metalloproteinases (MMPs)
which degrade constituents of extracellular matrix (ECM) proteins. These MMPs reduce collagen synthesis and decrease
skin elasticity and integrity, resulting in wrinkle formation. In this study, we identified Rosa multiflora hip extract
(RME) as an effective anti-photoaging ingredient. First, cell proliferation activity of RME was verified using Hs68 hu-
man dermal fibroblast cell line. RME downregulated MMPs expression through the inhibition of activator protein (AP)-1.
In addition, type I and IV collagen expressions were increased with RME treatment and UVB-induced inflammatory
responses were also reduced after RME treatment. In conclusion, R. mulitiflora hip extract may effectively improve
UVB-induced skin aging and wrinkle formation which may provide as an anti-aging, anti-wrinkle, and anti-inflammation
ingredient in cosmetic industry.
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Table 1. Primer Sequences Used in Real-Time PCR Analysis

Origin Gene Sequence
F 5'-CGAATTTGCCGACAGAGATGA-3’
MMP-1 R 5-GTCCCTGAACAGCCCAGTACTT-3’
F 5'.CATACAAAGGGATTGCCAGGAC-3’
MMP-2 R 5-ATCGCTCCAGACTTGGAAGG-3’
F 5-GGCAAGACAGCAAGGCATAG-3’
MMP-3 R 5'-ATCACCTCCAGAGTGTCGGA-3’
F 5 .CTCGAGGTGGACACCACCCT-3’
COLIAL R 5-CAGCTGGATGGCCACATCGG-3’
Human COL4AL F 5 .-TGCGTAGCGCTGGAAGTC-3’
R 5-GTCACATTTGCCACAGCCAG-3’
F 5.GTCATTCGCTCCCACATTCT-3’
IL-15 R 5-ACTTCTTGCCCCCTTTGAAT-3’
F 5".-TACCCCCAGGAGAAGATTCC-3’
L6 R 5. TTTTCTGCCAGTGCCTCTTT-3’
F 5'-CCAACACAGAAATTATTGTAAAGC-3’
L R 5.-TGAATTCTCAGCCCTCTTCAA-3’
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Figare 1. R multiflora hip extract (RME) increases -cell
viability in Hs68 skin fibroblasts. Cell viability of Hs68
fibroblasts was evaluated by MTT assay method on (a) normal
fibroblasts or (b) UVB-induced Hs68 fibroblasts. *» < 0.01
indicate a significant difference from the normal control and “'p
< 0.01 indicate a significant difference from the UVB control.
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Figure 2. RME inhibits (a) MMP-1, (b) MMP-2, and (c)
MMP-3 expression in UVB-induced Hs68 fibroblasts. mRNA
expression levels of MMP-1, -2, and -3 were evaluated by
real-time PCR analysis. *p < 0.01 indicate a significant
difference from the normal control and "p < 0.05, “p < 0.01

indicate a significant difference from the UVB control.
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Figure 3. RME reduces the activation of AP-1 transcription
factor in UVB-induced Hs68 fibroblasts.
AP-1 constituents (c-Jun, p-c-Jun, and c-Fos) were evaluated

Protein levels of
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B -actin.
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Figure 4. Collagen synthesis is stimulated after RME treatment
in UVB-induced Hs68 fibroblasts. mRNA expression levels of
(a) COL1A1 and (b) COL4A1 were evaluated by real-time
PCR analysis. #p < 0.01 indicate a significant difference from
the normal control and “p < 0.05, “p < 0.01 indicate a
significant difference from the UVB control.
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Figure S. UVB-induced inflammatory cytokines are downregulated
by RME treatment in Hs68 fibroblasts. mRNA expression of
pro-inflammatory cytokines including (a) IL-1 4, (b) IL-6, and
(¢) IL-8 was evaluated by real-time PCR analysis. *p < 0.01
indicate a significant difference from the normal control and “p
< 0.05, “p < 0.01 indicate a significant difference from the UVB
control.
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