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Recently, several researchers have been developing cosmetics from natural ingredients for skin
whitening and anti-aging products. The red sea cucumber (RSC), Apostichopus japonicas, is a species
of sea cucumber in the family stichopodiae, which is widely distributed in China, Japan, and Korea.
To use Red Sea Cucumber as a cosmetic ingredient, its inhibitory effects on melanogenesis and the
anti-aging effects of RSC extracts were investigated. First, a tyrosinase activity assay was performed,
which showed that RSC inhibited tyrosinase activity at a concentration of 200 ug/ml. An MTT assay
was carried out to evaluate cell toxicity, and the results showed that RSC extract has no cytotoxicity
in HaCaT cells. Furthermore, the mRNA expression levels of tyrosinase, tyrosinase related protein 1
(TRP-1), tyrosinase related protein 2 (TRP-2), microphthalmia-associated transcription factor (MITF),
and matrix metalloproteinase (MMPs) genes treated with RSC extract in B16F10 and HaCaT cells
decreased. Moreover, a wound-healing assay was performed to identify the cell regeneration effect of
RSC extracts. Also, a skin turnover effect was confirmed by creating a three-dimensional cell culture
with HaCaT and human fibroblasts. Altogether, the results suggested that Red Sea Cucumber may
possess a high ability to induce whitening and anti-wrinkle effects as a cosmeceutical ingredient.
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Fig. 1. Effect of RSC on mushroom tyrosinase activity. The relative activity of mushroom tyrosinase performed on (a) L-tyrosine
hydroxylation, and (b) 3,4-dihydroxyphenylalanine (L-DOPA) oxidation in different concentrations of RSC (100, 150, 200
ug/ml). Ascorbic acid (2 ng/ml) was used as positive control. The results are expressed as percentages of positive control.
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Fig. 2. The cytotoxicity of Red Sea Cucumber on HaCaT cells.
Cells were incubated with samples for 24 hr. Viability
was assessed by using an MTT assay. The statistical
analysis of the data was carried out by using t-test. N.S
means not significant (each experiment, n=3).
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Fig. 3. Migration Effects of RSC in HaCaT cells in Wound-healing assay. Cells were treated with variable concentrations of RSC
(100-200 pg/ml) before making a scratch in the cell layer. The migration of cells in the wound was observed under a phase-con-

trast microscope (200%) at the indicated times.
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Fig. 4. Effects of RSC extracts on the gene expression level of melanogenic factors and Matrix metalloproteinases in B16F10 and
HaCaT cells. Cells were incubated with medium containing Delivery (PBS 1 ul/ml), Vitamin C (2 pg/ml), RSC extract (200
ug/ml) and Scinic Ampule (1 pl/ml) for 24 hr. The mRNA levels in each sample was normalized to the quantity of GAPDH.
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Fig. 5. RSC extracts regulated hyperkeratosis in organotypic culture of human fibroblast cell with HaCaT cell via H&E staining.
3D organotypic cultures were established as detailed in Materials and methods as described on figure. Organotypic model
were maintained for 14 days and treated for 7 days. A representative hematoxylin and eosin (H&E) stained section were
photographed with Leica DM750 microscope at 10x magnification. (1 px =0.02645833:: cm)
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