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Effects of the Scirpi rhizoma on Antioxidation and Melanogenesis
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Abstract — Whitening effect, which decreases the skin pigmentation, is the one of important targets in cosmetics. This
study was investigated the effects of Scirpi 7hizoma on antioxidation and melanogenesis. S. rhizoma is a rhizome of Scirpus
Sluviatilis G. a perennial Cyperaceae species of wide occurrence in Asia, Europe, Africa and North America. S. rhizoma
shown scavenging activities of free radicals and reactive oxygen species (ROS) with the IC 5, of 638 ug/m! against 1,1-diphe-
nyl-2-picrythydrazyl (DPPH) radical and 21.7 ug/m/ against superoxide radicals in the xanthine/xanthine oxidase system,
respectively. S. 7hizoma treatment (48 h) suppressed the biosynthesis of melanin up to 27% and reduced tyrosinase activity
up to 31% at 100 pg/m/ in B16 melanoma cells. S. rhizoma was also able to significantly inhibit tyrosinase and TRP-1 expres-
sion in protein level. These results suggest that S. rhizoma inhibited melanin biosynthesis by regulating tyrosinase activity
and expression in B16 melanoma cells. Therefore S. rhizoma may be useful as new whitening agent due to the antioxidant

effect and the inhibitory effect against melanogenesis.
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melanosomeoll= JAF2Q1

tyrosinase, tyrosinase related protein-1(TRP-1)¥} dopachrome
tautomerase(DCT) 50] 3ith2® 0]% 2 tyrosinase= melano-
genesis®] £EZAAGAQ F7) whgo) ZAgeE EAFA,
tyrosineS 3,4-dihydroxyphenylalanine(DOPA)E A 83} ty-
rosine hydroxylase 893} DOPAE DOPAquinone® & Ats}l3}
= DOPA oxidase &39S E5 741 Sloh. TRP-1 5,6-dihy-
droxyindole-2-carboxylic acid(DHICA)E indole-5,6-quinone-2-
carboxylic acid2 AFJ8l= &4olct. DCTe Z71oll= tyrosinase
related protein-2(TRP2)Z B F % & 424 Dopachromes
DHICAZ o)dsfsh= &t Wehd =, Z42] eumelanin
7} &, =H49] phaeomelanin®] 3)th. E3] tyrosinase:= °]&
T+ 7F4 EFql 2l melanin /9o F 23], TRP-13} DCTE
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IE 23311, 1200 rpmellA] 53R A EeEletel FA F
1m! homogenization buffer(50 mM Sodium phosphate pH
6.5, 1% Triton X-100, 2mM PMSF)Z £3A ). o714 &
= pelletoﬂ 1N NaOH(+10% DMSO) 200wE #7181
vortex 3 405 nmollA 0D, 7S F45HAct dehd 2%
(Sigma, USA)C R & B HaFE o]g3l 7 wellelM A
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Western blot analysis

AN B E 4817F 2]t B16 melanoma A& RIPA buffer
(10 mM sodium fluoride, 0.1% SDS, 1% NP-40, 1mM DTT,
500 uM sodium orthovanadate, 10 pg/m/ aprotinin, 10 pg/m/
leupeptin, 1 mM PMSF)Z £alist 94 F& 3131t} o714
AL FF NS 12% SDS-PAGEE o] 43 H71¥ 53ty o)
nitrocellulose membrane® 2 ¢|AAIH T} ©1& 3% skim milk
7} i tris $FF Ao A tyrosinase(sc-7833), TRP-1(sc-
10443), TRP-2(sc-10452), actin(sc-1616) &2k 2+ qk-&-4]7]
%, alkaline phosphatase’} Z2%rel &A1& 7Ft ¥, 5-bromo-4-
chloro-3-indoly-1-phophate/nitro  blue tetrazolium(BCIP/NBT)
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Fig. 1 - Anti-oxidant effect of S. rhizoma in the DPPH assay. A
solution of 150 W of 100 uM DPPH solution in methanol
was gently mixed with 100 w of S. zhizoma for 10 min and
the absorbance was measured at 565 nm. Results are
means+S.D. from 3 separate experiments. *$<0.05 com-
pared with control.
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Fig. 2 — Anti-oxidant effect of S. rhizoma in the NBT assay.
Superoxide radical was generated by a xanthine/xanthine
oxidase system and measured by NBT reduction method.
Results are means=S.D. from 3 separate experiments.
*$<0.05 compared with control.
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Fig. 3 — Relative cell viability of S. rhizoma on B16 melanoma cells
by MTT assay. The cells were treated with various
concentration of S. 7hizoma for 24 h. The cell viability was
measured by the MTT method. Data are normalized by
taking 100% as a viability of non-treated cells. Results are
means+S.D. from 3 separate experiments. *p<0.05
compared with control.
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Fig. 4 - Effect of S. hizoma on melanin production in B16 melanoma
cells. The cells were incubated with S. rhizoma for 48 h.
Melanin content is quantified by absorption at 405 nm
calibrated with synthetic melanin as standard. S. rhizoma
decreased the intracellular melanin contents at treated
concentration. Results are means=+S.D. from 3 separate
experiments. *$<0.05 compared with control.

Concentration of S. rhizoma
(ug/ me)

Fig. 5 — Effect of S. rhizoma on tyrosinase activity in B16 melanoma
cells. The cells were incubated with S. 7hizoma for 24 h.
Results are means+S.D. from 3 separate experiments.
*»<0.05 compared with control.
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Fig. 6 —Effect of S. rhizoma on tyrosinase, TRP-1 and TRP-2
expression in B16 melanoma cells. B16 cells were treated
for 48 h with S. rhizoma. Solubilized total protein (30 pg)
was electrophoresed in 12% SDS-PAGE gels and trans-
ferred to nitrocellulose membrane. Specific detection of
proteins was perfomed with the polyclonal antibody against
tyrosinase, TRP-1 and TRP-2. Similar results were ob-
served in three independent experiments.
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