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The Antioxidant and Skin Whitening Effect of Withania somnifera (Winter Cherry)
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ABSTRACT - Withania somnifera has been used in folk medicine to treat various ailments for centuries. In this
studies to investigate the whitening effect of Withania somnifera extracts as an active ingredient for whitening cosmet-
ics, the antioxidant capacity and the effects of Withania somnifera extracts on melanogenesis in B16-F10 melanoma
cells were identified. Withania somnifera extracts significantly reduced both tyrosinase activity and melanin content
in a concentration-dependent manner. Furthermore, it was found that Withania somnifera extracts decreased o-MSH
(melanocyte-stimulating hormone)-induced tyrosinase activity and MITF(microphthalmia associated transcription
factor) protein expression. These data indicate that Withania somnifera extracts attenuate o-MSH-stimulated melanin
synthesis by modulating MITF expression and that they may be a useful therapeutic agent for treating hyperpigmen-

tation and an ingredient of whitening cosmetics.
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Fig. 1. Total antioxidant activities of Withania somnifera extract (WSE) and cell viability test on B16-F10 melanoma cell. (A) Scaveng-
ing effect of WSE on DPPH radical (B) ABTS radical scavenging activity of the extract. (C) Antioxidant activity of the extracts on FRAP
activity. FRAP value is expressed as Fe** uM concentration, obtained from FeSO, solution having an antioxidant capacity equivalent to
that of the dilution of the extracts. (D) Effect of the extracts on cell viability of mouse B16-F10 melanoma cell. After incubation of B16-
F10 melanoma cells with various concentration of the extract in a 96-well plate for 24 h, cell viability was determined by MTT assay. All
data are expressed as mean + S.D. of data obtained from three independent experiments (*p < 0.01).
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Fig. 2. Inhibitory effect of Withania somnifera extract(WSE)
against mushroom tyrosinase activity and cellular tyrosinase
activity. (A) Mushroome tyrosinase activity was measured by the
change in absorption at 490 nm after incubation with various con-
centration of WSE. (B) After incubation of B16-F10 melanoma cells
with various concentrations of the extract for 48 h, cellular tyrosinase
activity was assessed as described in "Materials and Methods".
Results are expressed as percentages of control and data are pre-
sented as mean = S.D. for independent triplicate experiments (*p
<0.01, **p <0.05).
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Fig. 3. Inhibitory effect of Withania somnifera extract(WSE) on a-MSH-stimulated melanogenesis of mouse B16-F10 melanoma cells.
(A, B) Melanin content in WSE-treated B16-F10 cells at day 2. Cells were cultured at 37°C for 48 h in DMEM supplemented with o.-
MSH(200 nM) with or without the extract in a concentration dependent manner. Data were expressed as percentages relative to control,
and are presented as mean + S.D. for three independent experiments (*p < 0.01). (C) Bright-field microscopy image of a-MSH-stimu-
lated B16-F10 melanoma cell with or without WSE (x 400).
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Fig. 4. Effect of Withania somnifera extract(WSE) on MITF, tyrosinase, and Tyrp-1 protein expression in a-MSH-stimulated B16-F10 mela-
noma cells. (A) B16-F10 melanoma cells were treated with the indicated concentrations of the extract for 48 h after a-MSH(200 nM) treat-
ment. Cell lysates were subjected to Western blotting using antibodies against MITF, tyrosinase, and Tyrp-1. The loading control was
assessed using GAPDH antibody. The relative intensities of MITF (B), tyrosinase (C), and Tyrp-1 (D) expression compared with GAPDH

expression were determined using densitometric analysis (NIH ImageJ software). Values represent the mean + S.D. for three independent
experiments (*p < 0.01, **p <0.05).
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