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Abstract —

The skin is an important barrier that protects the body from harmful environments such as UV rays. When the skin

is repeatedly stimulated, such as UV rays, ROS and pro-inflammatory cytokines are overproduced. As a result, the proteins and
nucleic acids that make up the skin are damaged, and aging occurs. Esculetin is known to have anti-inflammatory, antioxidant
and UV-induced MMP-1 inhibitory effects. However, the inhibitory effect of MMP-1 on TNF-o-induced fibroblasts is not
known. Therefore, in this study, the MMP-1 inhibitory effect of esculetin was confirmed in TNF-o-induced fibroblasts. As a
result of confirming the cytotoxicity of esculetin in Hs68 cells by MTT assay, there was no significant toxicity up to 200 uM.
As a result of real-time PCR and ELISA, it was confirmed that esculetin inhibited the expression of MMP-1. Esculetin did not
inhibit MAPK (ERK, JNK, p38) phosphorylation, but inhibited phosphorylation of the mTOR-p70S6k signaling pathway. In
addition, it was confirmed that the phosphorylation of the transcription factor NF-kB was inhibited. These results suggest that

esculetin has potential as an anti-aging material.
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Table II. Antibody name and assay ID number in western blotting analysis

Symbol Antibody name Assay ID
B-actin B-actin (13E5) Rabbit mAb 4970S
p-ERK Phospho-p44/42 MAPK (Erk1/2) (Thr202/Tyr204) (D13.14.4E) XP® Rabbit mAb 43708
ERK p44/42 MAPK (Erk1/2) (137F5) Rabbit mAb 4695S
p-INK Phospho-SAPK/INK (Thr183/Tyr185) (81E11) Rabbit mAb 4668S
INK SAPK/INK Antibody 92528
p-p38 Phospho-p38 MAPK (Thr180/Tyr182) (D3F9) XP® Rabbit mAb 45118
p38 p38 MAPK (DI3E1) XP® Rabbit mAb 8690S
mTOR mTOR (7C10) Rabbit mAb 2983S
p-mTOR Phospho-mTOR (Ser2448) (D9C2) XP® Rabbit mAb 5536S
p70S6k p70 S6 Kinase (ES8K6T) XP® Rabbit mAb 344758
p-p70S6k Phospho-p70 S6 Kinase (Thr389) (D5U10) Rabbit mAb 97596S
NF-«B NF-kB p65 (D14E12) XP® Rabbit mAb 82428
p-NF-kB Phospho-NF-kB p65 (Ser536) (93H1) Rabbit mAb 3033S
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Fig. 1. Chemical structure of esculetin and cell viability in Hs68 cell. (A) The chemical structure of esculetin. (B) cell viability of

esculetin. Cell viability was measured by MTT assay.
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Fig. 2. Inhibitory effect of esculetin on MMP-1 mRNA expression and secretion in TNF-a induced Hs68 cells. Forskolin is posi-
tive control. (A) esculetin inhibits TNF-a-induced MMP-1 mRNA expression. (B) Esculetin inhibits TNF-a-induced MMP-1
secretion. #p<0.05, significantly different from the control. *p<0.05, significantly different from the TNF-o-treated condition.
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Fig. 3. Effect of Esculetin on MAPK signaling pathway protein expression in Hs68 cells. (A) Esculetin did not inhibit MAPK
phosphorylation. (B) Data analyzed using image J. #p<0.05, significantly different from the control. *p<0.05, significantly differ-

ent from the TNF-a-treated condition.
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Fig. 4. Effect of Esculetin on mTOR-p70S6k signaling pathway protein expression in Hs68 cells. (A) Esculetin inhibited mTOR-

p70S6k phosphorylation. (B) Data analyzed using image J. #p<0.05, significantly different from the control. *p<0.05, significantly
different from the TNF-o-treated condition.
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Fig. 5. Effect of Esculetin on NF-kB signaling pathway pro-
tein expression in Hs68 cells. (A) Esculetin inhibited NF-kB
phosphorylation. (B) Data analyzed using image J. #p<0.05,
significantly different from the control. *p<0.05, significantly
different from the TNF-o-treated condition.
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