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Abstract: Coumestrol is one of phytoalexins synthesized in response to environmental stress, and commonly found
in natural foods such as alfalfa sprouts, clovers, and soybean. In the present study, we investigated the mechanism
underlying protective effect of coumestrol against UVB-induced photoaging in human dermal fibroblasts. We found
that pretreatment with coumestrol enhanced the UVB-suppressed mitochondrial biogenesis through regulation of Sirtl
expression and activity, and its downstream gene regulation such as PGC-1 @, NRF1, and TFAM. Moreover, the ATP
and ROS production was restored to normal status and the formation of advanced glycation endproducts leading to
skin photoaging in skin fibroblasts was blocked by coumestrol pretreatment before UVB irradiation. These findings
indicate that coumestrol might potentially prevent skin photoaging induced by mitochondrial damage and glycated
protein production in dermal fibroblasts.
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Coumestrol (CMS), Vitamin C, DMSO (Dimethyl
sulfoxide) = Sigma (St. Louis, MO, USA) #|%2 AME
33321, Cell Counting Kit-8 (CCK-8, Dojindo Lab.,
ATP determination kit (Molecular Probes,
USA), Reactive Oxygen Species Detection reagents
(Invitrogen, USA), OxiSelect™  Advanced Glycation
End Product ELISA Kit (Cell Biolabs, Inc., USA),
First Strand cDNA synthesis (Fermentas, USA),
QuantiTect Probe PCR Kit (Qiagen, USA) FastPure™
DNA kit (Takara, Japan), iQ"™ SYBR Green Supermix
(Invitrogen, USA), TagMan primer (PGC-1 ¢ (Peroxisome
proliferator-activated receptor- y coactivator 1a):
Hs01016719  ml, NRF-1 (Nuclear respiratory factor
1): Hs00231457 ml, TFAM (Mitochondrial tran-
scription factor A) @ Hs00273372 s1, GAPDH (Glyceraldehyde-
3-phosphate dehydrogenase) : Hs99999905 m1, Applied
Biosystems, USA), primer (4,977bp deletion, 83bp con-
servative region [17], Bioneer, Korea) RIPA buffer
(Santa Cruz Biotechnology, CA, USA), BCA protein
assay kit (Pierce, USA), 4 ~ 12% NuPAGE gels, iBlot™
Dry Blotting System (Invitrogen, USA), anti-Sirtl an-

Japan),
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Table 1. Primer Details
Primer Forward (5'-3") Reverse (5'-3")
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Figure 1. Coumestrol regulated UVB-induced Sirtl

protein expression and activity. Cells were treated for
24 h with 25 uM of coumestrol, 10 uM of vitamin C
or DMSO before UVB irradiation. The protein levels
were normalized by [ -actin levels.
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Figure 2. Coumestrol stimulated mitochondrial biogenesis and related gene expression against UVB irradiation. Cells
were treated for 24 h with 25 uM of coumestrol, 10 uM of vitamin C or DMSO before UVB irradiation. Gene
expression levels were determined by RT-PCR using the gene specific primers, normalized to /A -actin.

(A) Relative mitochondrial DNA copy number. It was calculated by the ratio between mRNA levels of

mitochondrial-encoded COX II and nuclear-encoded cyclophilin A.

(B) Gene expression associated with mitochondrial biogenesis. Data presented are the mean + S.D. (* p < 0.05, **, p <

0.01).
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Figure 3. Coumestrol increased the mitochondrial membrane potential and normalized the amounts of ATP and ROS
production in normal human dermal fibroblasts.

(A) Mitochondrial membrane potential. (B) Intracellular ROS content. (C) Intracellular ATP levels. Cells were treated
for 24 h with 2.5 uM of coumestrol, 10 uM of vitamin C, or DMSO before 15 mJ/ecm® of UVB irradiation and. then.
treated cells were incubated for 24 h. Data presented are the mean + S.D. (* p < 0.05, ** p < 0.01).
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Figure 4. Coumestrol significantly decreased the amount of advanced glycation endproducts (AGEs) in normal human
dermal fibroblasts. AGEs was measured by ELISA method. Cells were treated for 24 h with 2.5 uM of coumestrol,
10 uM of vitamin C, or DMSO before 15 mJ/cm’ of UVB irradiation and, then, treated cells were incubated for 24 h.
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