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Abstract: Ultraviolet B (UVB) is a primary environmental factor that induces adverse effects on skin such as photoaging,
skin burn and cancer. UVB also increases the expression of 11 3 -hydroxysteroid dehydrogenase type 1 (11 5-HSD1),
which converts inactive cortisone to active cortisol in response to a variety of stressors in target tissues. Thus, we have
screened new herbal extracts that suppress 11 3-HSDI1 expression induced by UVB in human dermal fibroblasts. We
also investigated whether Trapa japonica (TJ) extract and its fractions inhibit UVB-induced photoaging in Hs68 cells
and 3D skin model. Results showed that TJ extract inhibited the increase of 11 /3-HSDI1 expression in UVB-exposed
Hs68 cells significantly. TJ extract and its fractions not only inhibited 11 5-HSD1 expression, but also suppressed the
increase of matrix metalloproteinases (MMP-1, 3, 9) and proinflammatory cytokines (IL-6, 8) in UVB-irritated Hs68
cells. TJ extract also inhibited MMP-1 expression in UVB-irritated 3D skin model. In addition, TJ extract recovered
UVB-induced decreases of epidermal thickness and PCNA-positive cells in 3D skin model. Taken together, these results
suggest that TJ extract and its fractions inhibit UVB-induced skin photoaging by interfering with 11 3-HSD1 and MMPs.
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AF A oA 32FQ) Hs68-2 America Type Culture
Collection (ATCC)NA Ful 3392 10%2] Fetal bo-
vine serum (FBS)9} 1%2] Antibiotic/antimycotic (AA)
S %73 DMEM (Hyclone, USA)2 ©]-&3}a 37 C,
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2.4, mRNA 251 ZAKReal time RT-PCR)
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DEPC 7 ul, SYBR Green master mix (Invitrogen Life
USA) 10 uL®t 37 StepOne Plus
Real-Time PCR system (Applied Biosystems, USA)= ©]
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2.6. Western blot
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polyacrylamide gel electrophoresis (SDS-PAGE)3}o] &
23Rt 719 %E & SHAS gelol Al PVDF 2He.
Z transferdt H, A E 235t A @S £ X
skl ARl Fgetaith
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Table 1. Primers Used for RT-PCR
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11 8-HSDI 108
Reverse GAAGAACCCATCCAAAGCAA
Forward AAGCGTGTGACAGTAAGCTA
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Reverse AACCGGACTTCATCTCTG
3 Forward ATTCCATGGAGCCAGGCTTTC 138
Reverse CATTTGGGTCAAACTCCAACTGTG
Forward GCATACTTGTACCGCTATGG
MMP-9 228
Reverse TATGATGTTATGATGGTCCC
L6 Forward TACCCCCAGGAGAAGATTCC 175
Reverse TTTTCTGCCAGTGCCTCTTT
IL-8 Forward CCAACACAGAAATTATTGTAAAGC 13
Reverse TGAATTCTCAGCCCTCTTCAA
8-actin Forward GGCCATCTCTTGCTCGAAGT 312
Reverse GAGACCTTCAACACCCCAGC
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Figure 1. Effect of fractionated TJ extracts on cell
proliferation. (a) Hs68 cells were treated with 1, 10 ug/mL

of fractionated TJ extracts for 24 h. (b) Hs68 cells were
exposed to 15 mJ of UVB before the treatment. The cell
viability was measured by MTT assay. M: methanol extract
1, 10 ug/mL, MC: methylene chloride fraction 1, 10 ug/mL,
EA: ethyl acetate fraction 1, 10 ug/mL, nB: n-buthanol
fraction 1, 10 pg/mL. *p < 0.05, **p < 0.01 indicate a
significant difference from the control (a) or UVB-exposed
control (b).
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Figure 2. Fractionated TJ extracts inhibited the increase of
11 3-HSD1 in UVB-exposed Hs68 cells. (a) mRNA and (b)
protein levels of 11 /3-HSD1 were measured by real-time
RT-PCR and western blot respectively. Hs68 cells were
treated with 10 wg/mL of fractionated TJ extracts for 24 h,
and were exposed to UVB (15 mJ/cm?) before the treatment.
*p < 0.05, **p < 0.01 indicate a significant difference from
the UVB-exposed control.
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Figure 3. Fractionated TJ extracts inhibited the increase of MMPs and the decrease of type 1 procollagen in UVB-exposed Hs68
cells. () MMP-1, 3, 9 were measured by real-time RT-PCR. The protein level of MMP-1 was measured by both (b) western
blot and (c) ELISA. Also, the protein level of type 1 procollagen was measured by ELISA. Hs68 cells were treated with each
extract (10 pg/mL) for 24 h, and were exposed to UVB (15 ml/cm?®) before the treatment. *p < 0.05, **p < 0.01 indicate a
significant difference from the UVB-exposed control.
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Figure 4. Fractionated TJ extracts inhibited the increase of (a) IL-6 and (b) IL-8 in UVB-exposed Hs68 cells. mRNA levels
were measured by real-time RT-PCR. Hs68 cells were treated with each extract (10 wg/mL) for 24 h, and were exposed to
UVB (15 mJ/cm®) before the treatment. *p < 0.05, **p < 0.01 indicate a significant difference from the UVB-exposed control.
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Figure 5. TJ extract suppressed the secretion of MMP-1 in
UVB-exposed 3D skin model. The protein level
measured by ELISA. 3D skin was incubated with TJ extract
(10 wg/mL) for 72 h, and was exposed to UVB (40
mJ/cm®) 3 times every 4 h before the treatment. *p < 0.05,
**p < 0.01
UVB-exposed control.
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Figure 6. Effect of TJ extract on the epidermal thickness in
3D skin model. (a) H&E staining were performed to

compare the epidermal thickness. 3D skin was incubated
with TJ extract (10 pg/mL) for 72 h, and was exposed to
UVB (40 ml/cm®) 3 times every 4 h before the treatment.
(b) Epidermal thickness of 3D skin was quantified by photo
*» < 0.05 *p < 0.01
difference from the UVB-exposed control.
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Figure 7. Effect of TJ extract on the epidermal proliferation

in 3D skin model. After immunohistochemical staining (a),
PCNA-positive cells were counted (b). 3D skin was
incubated with TJ extract (10 wg/mL) for 72 h, and was
exposed to UVB (40 mJ/cm®) 3 times every 4 hours before
the treatment. *p < 0.05, **p < 0.01 indicate a significant
difference from the UVB-exposed control.
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