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2 o B Ao Ao A XAYSEAL Q= Trapa natans var, bispinosa B2l v}E(water chestnut) 2]
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Abstract: Water chestnut is fruits of Trapa natans var. bispinosa grown wild in Korea. In this study, water chestnut was
investigated for anti-pigmentation. Treatment with ethanolic extracts of water chestnut significantly reduced production
of melanin in a-MSH simulated B16F10 cells. At 200 ug/mL ethanolic extracts of water chestnut, melanin contents were
repressed by 43.26% compared to the control group. Additionally, ethanolic extracts of water chestnut reduced expression
and activity of tyrosinase, key enzyme in melanogenesis, in a-MSH simulated B16F10 cells. Ethanolic extracts of water
chestnut downregulated tyrosinase activity and expression to 23.65% and 62.35%, respectively. These results suggest that
ethanolic extracts of water chestnut might be used as a promising whitening ingredients for inhibition of a-MSH-induced
melanin synthesis and pigmentation.
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Water chestnut-2>- U}-E(Trapa japonica Flerov.) Zujjo]ct
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2.1. Water Chestnut (OFE) &=

Water chestnut (WFE)HE-2 LR1(Korea)ollx] =it
nES st e =5 Sl AlA & xSk
E4feslek e wiE-E- 70% ethanolo]] 10% E3}sto], 4
2o 2395 Aol 2 h 53190 55 $oll ==
-2 filter paper No.2 (GE Healthcare Life Science, USA)o]| ox}
slo] nlERBlE AASKL ST EES7IEYELA, Japan)=
Lz 5 g5 Cof| Td5lal SAAZ7|lishin, Korea) S 0]85}
of ¢k xSty ol% Aoz dimethyl sulfoxide
(DMSO, Sigma-Aldrich, USA)of| 2Fd3] o] AMESISITE
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3+(4,5-dimethylthiazol-2-y1)-2, 5-diphenyltetrazolium  bromide
(MIT, Sigma-Aldrich, USA)E ©|-8-3to] MiLs/dS 545
AcH12]. HREFEES BI6F10 cellof] ZHze] Ao A
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SIE &5 o] B 3 ujx|E Akl PBSE
A T A2 vire} 500 ugml MITS *|2]5led 4 h
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2.3. Melanin Contents =%

SBES ol8sto] Al depds SdskiTiI3].
Aazof debdgAd A=E 2291 a-melanocyte stimulating
hormone (a-MSH, Sigma-Aldrich, USA)¥} +&&E-3 540l
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2.4, TyrosinaseEA =X

AMZY  tyrosinaseZHy] G2  tyrosinaseZ/dS L34
dihydroxyphenylalanine @]  L-3,4-dihydroxyphenylalanine  quinone
o wglele SIS ZABIAT14]. BIGFIONES] e-MSH
o} 2255 ZAlof #gJs}at, 48 h o triton X-100 lysis
buffer (1% triton X-100, 50 mM HEPES (pH 7.5), 150 mM
NaCl, and 5 mM EDTA)E o}83}o] AL galiRlct -gafiel
AJ3zo] ZAAEL A7) 3 2 mM L-34-dihydroxyphenylalanine
(L-DOPA, Sigma-Aldrich, USA)Z 211 37 CojlA] 30 min &}
S 450 nmollx] FH=E s, Arhalel Y
Aol2 olgalo] tyrosimse TS ZHSAT TyrosinaseS:
WAl glel AA SRS BCAHOR 2%  uA
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2.5. Tyrosinase mRNA 251 =&

Quantitative reverse transcription polymerase chain reaction
(RT-gPCR, BioER, China)g ©]-8-3}9 tyrosinase mRNA2]
WHTRS ZASITH15). BI6F10A|30] a-MSHe} 55
& Aol ARBaL 48 h Fofl AlEES A5k total
RNAE 53130t} Total RNA+= TRIzol (Invitrogen, USA)
& o83l midol AlFE WHoR 2S5 =
=l total RNA= Z1Z} reverse transcriptase (Qiagen, Germany)
ol-g3to] cDNAS /dstaich 212 /% cDNASA]
tyrosinase ] S Q15}7] Pf8f tyrosinase primer (tyrosinase
forward 5’-CAAGTACAGGGATCGGCCAAC-3’; tyrosinase reverse
5’-GGTGCATTGGCTTCTGGGTAA-3)& o|gs}o] RT-gPCR
S JPsial, e A= housekeeping gene?l [-actin
mRNA S 2 normalization$l 3+& ANE =&531%ch
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2.6. Tyrosinase CHHHE! HI5] =X

Western blot2 ©]-25}0] tyrosinase THHzlo] W& ake:
S7513It). BIGF104| 0] o-MSHE} 553 FAl0l A
2J5lal, 48 h Fof| NS $=Aste] PBSE 2 3] A6kl
RIPA buffer (50 mM Tris-Cl (pH 7.5), 150 mM NaCl, 1%
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NP-40, 0.5% sodium deoxycholate, 0.1% SDS, protease inhibitor)
2 8of5}3ict. Bradford-8-24(Bio-Rad, USA)E ©|-8-ste]
W RS 5907, Sepe] ThilAS 10% SDSPAGE gel
olgato] Relsieir A7|9ES o) wely thg
2 nitroellulose membrane (Whatman, UK) 2 =2 transfer$- 5%
skim milk buffero| 4] 1 h blocking2- 3%t} Anti-tyrosinase
(Santacruz, USA), B-actin (Sigma, USA)S 1 2} A= A}
85137, 2 2} AR goat anti-mouse (Cell Signaling)2- AR
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3.1. B16F100JlA] Water Chestnut (OIE)F===92|
MEEASO|

Nl EREE Aelsrs AYel] I 222
o] 9]t BI6F10 cell9] /\ﬂ:t*“z &2 MIT assayS Z3f &
oI}t (Figure 1). u}E 70% ethanol &2 50, 100,
200, 400, 800 ug/mls=Ea =45 AT} 400, 800 ug/mL
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Figure 1. The cytotoxicity of water chestnut extracts.

B16F10 cells were treated with 70% ethanol extracts of water
chestnut (concentration is ug/mL) for 48 h, 37 C. The result is
presented as the mean + SD of the experiment (N = 3). p <
0.05 (vs. control).
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3.2. Melanin Contents &I

a-MSHej| oJal} Eebdgy] =% BIGF10A3ZolA] mf
£ 70% ethanol $+=&-2] melanin T A A= IS

7] 98l a-MSH2} ukE 70% ethanolS- SAJo]] 2] = 48
h &<k vieFsto] melanin contentsE R1ISHSIT:. A2yt
a-MSHo|| oJal friesl= Wepde/do] ukE 70% ethanol
F=5 50, 100, 200 ug/mLof| &J3 7236, 63.35, 43.26%°
2 % oEAel 4% Kol Wekdaye] elu:
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Figure 2. The effect of water chestnut extracts on melanin contents.
B16F10 cells were treated with 70% ethanol extracts of water
chestnut (concentration is ug/mL) for 48 h, 37 C. (A) relative
melanin contents, (B) pallet. The result is presented as the mean
£ SD of the experiment (N = 3). "» < 0.05 (vs. control), p <
0.05 (vs. 0-MSH treated B16F10 cells).
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Figure 3. The effect of water chestnut extracts on tyrosinase activity.
B16F10 cells were treated with 70% ethanol extracts of water
chestnut (concentration is ug/mL) for 48 h, 37 C. The result is
presented as the mean + SD of the experiment (N = 3). *p <
0.05 (vs. control), p < 0.05 (vs. a-MSH treated BI6F10 cells).

3.3. Tyrosinase &A1 4l 2i5f 50|

U} 70% ethanol EE0] Wepdg
QI5b] 915) Wepdgbell Ak ThUel yrosinse
2y 5 S Selstlriic2n]

AJEEY tyrosinase©] 2> WG 70% ethanol F=Z= 50,
100, 200 pg/mLol] &J8l 73.26, 52.36, 23.65%° 2 L=l
Ml AL wolo] tyrosinasee] Fo] ofAEhs AL 8
QI5I Ak Figure 3). SEAINE URE 70% ethanol FEEo] 2
2191 tyrosinase &4 2L S=A] mushroom tyrosinase
£ olg3slo] =RIsISE o vlE 70% ethanol F=E&of 9]
Sl}4] tyrosinase ZHdo] FAEA] ktHData not shown).
ol AXxAS 2RI A} tyrosinase mRNAS] &
2 kS 70% ethanol 255 50, 100, 200 ug/mLol| ]3|
82.37, 7334, 62.35%0 2 E=olEZ Q] A3RS Ho|w 7+
A 2 BRIBIIT, tyrosinase] THY Wl Wske
sfelgt 4 QloiriFigwe 4A, B). S}RE TRP-L, TRP-2]
WSS SRIF A3t LA} oulsi Uehgs
Aoz ZIE|UTHData not shown).
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Figure 4. The effect of water chestnut extracts on tyrosinase

mRNA and protein expression.

BI6F10 cells were treated with 70% ethanol extracts of water
chestnut (concentration is ug/mL) for 48 h, 37 C. (A) mRNA
expression of tyrosinase, (B) protein expression of tyrosinase. The
result is presented as the mean = SD of the experiment (N = 3). “p
< 0.05 (vs. control), ‘p < 0.05 (vs. 0-MSH treated BIGFI10 cells).
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