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Abstract: The purpose of this study is to identify the whitening effect of Androsace umbellata extract. To discover the
anti-pigmentation effective, we investigated Androsace umbellata extract on tyrosinase and melanogenesis inhibition. As
results, it reduced tyrosinase activity and melanin contents in BI6F1 melanoma cells in a dose-dependent manner with
decreased to about 32% at a concentration of 25 ug/mL. To reveal how it works in inner-cellular level, we performed
Western blot method. We found out that it also inhibited the protein expression in tyrosinase, tyrosinase related protein
1 (TRP-1), and microphthalmia associated transcription factor (MITF) in melanocytes.

Therefore, we successfully identified the whitening effect of Androsace umbellata extract, and this finding suggested
that Androsace umbellata extract is a considerable potent cosmetics ingredient for whitening. Based on this, we antici-
pated further researches about Androsace umbellata extract for gene levels and additional mechanisms to develop not
only for functional cosmetics but for medicines or healthcare food.
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CH1). depde] gL v Fe
melanocyte®l| 4] melanosomesS THE0] o] Fojx|
ghdo] dPEE dHY HAHES FH5H melano-
genesisgl SHOH2). WEbd A4S ofmigke] skl
tyrosineS 7]& 2 tyrosinase, tyrosinase related protein-1
(TRP-1), tyrosinase related protein-2 (TRP-2)ol <]}
3,4-dihydroxyphenylalanine (DOPA)E A * DOPA qui-
noneO. = H¥H F H|EAZ JHg, ApLA Aks)l 3
S AR F opn| At T8 i ao] F3t uk-ge] 9
& "Wehdo] g ET3,4]. HeEhdS Ads= A &
A= tyrosinase’} 7Hg T 8% I&-S 3 rate-limit-
ing 4% o4elx Jlom HT A=3 dapde) A4
S AEHE 5Ho2 T3 tyrosinase A3 A 2]
JNto] &s] Y= ar JQTHS5). FH 2ol & tyrosinase,
TRP-1, TRP-2 %} o}2} microphtalmia associated
transcription factor (MITF) 53 722 @2 & o] 83}
of Wapd Hd Aol tigk A7} o] Fo| A AL Stk
T8 Ax W AsHdDE HE+E cyclic mono-
phosphate/protein  kinase A (cAMP/PKA) 74224,
cAMP+ PKA, cAMP responsive element binding pro-
tein 1 (CREB1)& 713t MITFY] &d& 33
MITF= Hehd 348 A ollA Fa3 dAF 24 1A
Z tyrosinase, TRP-1, TRP-29] HALE ZXIgTH6,7].
A mHAR 7P wol AMSEE RS Lty-
rosine?t ZAH 02 2-gsl= AsfAlolH, LA
tyrosinase 24 F-9|5 chelatings}q tyrosine®l| 4] DOPA,
DOPA-quinone 0.2 13 =]= 74 -& A3 gthg9]. &
Fel3 724 e nanrt e JeE &
HA o, dF RAgo g Qlste] HAo =d=
FE npagAd S 72 2429 At =¥sia 9l
TH10].

ol AEAAE FHs Y2y
ol Aol EE & ZHort 1
=20 A9 wrdFoln FE3]
7HgA o= =3 o] B JFUUE Aok EAFE
1 ~ 3 cmolH, A= 6 cm7HA| AT} & oFg-
o7 ol HERE A9 55 5 AeA a3t
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AT FHA ATH11,12]. 5ol FA7EA v
259 AHE A7 JPEHA Ffo, B AFE
B38le] Bubko] A =7} tyrosinase, TRP-1, MITFE <A
sto] vl F5o] A5-& WAt Yoyt v 7)E
4 3ME AANEAY THsAEES AESHAT
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2 AFE A A AHEE A9k Tyrosinase
mushroom (Sigma, USA), «-Melanocyte stimulating
hormone ( @-MSH) (Sigma, USA), Neutral red (Sigma,
USA), Dulbecco’s modified eagle’s medium (DMEM)
(Thermo scientific, USA), Fetal bovine serum (FBS)
(Gibco, USA), Antibiotic-antimycotic (100X) (Gibco,
USA) 2 Tyrosinase, TRP-1, TRP-2, /3 -actin Santacruz
biotechnology (USA)ollA {3t AHE-3t o, 7]
7= Microplate reader (Bio-rad, USA), Chemi-Doc
(ATTO, Japan)& AH&-3}53Th.
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B Ao ARE-H E5ol(Androsace umbellata)=
A F99% WEEE FE5t hes © Zo=
& RE= 302-0440]H, A=A A=
o

B3EeqolA Ttk
2.3, Dl#&Ss Bt

231, M=ZHi

ATCCON A v g+ mouse melanoma (B16F1) A&
10% fetal bovine serum (FBS), 5% antibiotic-antimyotic
< # 7}k Dulbecco’s modified eagle’s medium (DMEM)
o2 wjekr]olA 37 C, 5% CO, o2 ujFstgtt

232 MZ=EMEFH

2 AT FZHQ1 FEko] FE&9 v as HU}
o] 2kA mouse melanoma Aol Tk Bglto] F&E&
o FEFEE AAF7] 8] MEZAZH (Neutral
red uptake assay)= ZI3tHTE 10% FBS, 5% anti-
biotic-antimyoticS 7} DMEM O 2 Hja7| o 4] 37
T, 5% CO, 205 HjdA ] BI6F1 AEZE 96 well
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plate®l]l 22k 5 x 10* cell/wellsZ 353}l 24 h vl
St FYE A2 wAG § FHo] AlEE FE
= wjA 2 4ste] AT F 72 h 4 37 T, 5%
CO; incubator®l| A Bl Th A7} v 2} well
o 5 mg/mL neutral red &A=} 10% FBS, 5% anti-
biotic antimyotic2 713+ DMEMS &3%3+e] 200 ul

A Agd F 2 h Hﬂok‘S}OiE} 1% CaCl®} 1% form-
aldehyde 84S ¥ 1% Acetic acid
9} 50% FtOH §-4-& 23 15 min 2H A1 3 micro-
plate reader (Bio-rad, USA)Z 570 nmollA §F =5 =
ATt

3 | min 24 3

233, Hatd M8E 531

10% FBS, 5% antibiotic-antimyotic-2 7 7}3+ DMEM
S Z ujdrloNA 37 T, 5% CO, ZHLOZ wjFA R
B16F1 A ZE 6-well plate®ll Z+2F 5 x 10* cell/wellsZ
AF3HAL 24 h wiFIH T 200 nM a-MSH7}F 323
Holde WA E AIEE TEHEE A Xt AL g
% 72 h Wit o, Y8 TS dFRORE
AHSSFA T vl FE Az o] WA & Xi]7i'3}-7’— 1X PBS
2 AFZE F trypsing APt A EZE 3]sk
3] Al3Z+= 1,000 rpm, 5 min J’E‘.tﬁi?ﬂ' o A5
A-Z AAsHATE olwf 35 pelletS 70 T, 1 h 5<F
%3 3 10% DMSO7} g2 1 M NaOH €< 400
uLs go] depdS 8384121 $, microplate reader
(Bio-rad, USA)E 490 nmolA 35S =4}

2.3.4. Tyrosinase Xl &M =4

Tyrosinase A3}l &/ L-tyrosines 7| &= 5} mush-
room tyrosinaseE ©|-83td ZA3ITE  L-tyrosine
(Sigma, USA), mushroom tyrosinase (Sigma USA)E 0.1
M phosphate buffer (pH 6.5)° =<1 $ A 59} 33}
o 37ColA 1 h REEAIZ] ¥ microplate reader
(Bio-rad, USA)E 490 nmollX FR=S =4a1aT).
o, XIS Z arbuting AFE3IH O™ tyrosinase
A3l B2 tyrosinaseE BA @22 tiETH vl s}

of Azl Z24o= ek

2.3.5. Western Blot Analysis

10% FBS, 5% antibiotic-antimyotic2 % 7}$ DMEM
o2 wjgrlolAl 37 T, 5% CO, ZHUOZE Utz
B16F1 AZE 6-well plateol] 53} 24 h vjF3tA
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Figure 1. Cell viability of Androsace umbellata extract on
B16F1 melanoma cells by NRU assay. The cells were
treated various concentrations of samples. The results were
expressed as the average of triplicate samples. *p < 0.05,
**p < 0.01 compared with control.

o} 200 nM -MSH7} X3 HollEs WA= AlRE
SEHEE Alxste] A3 3 72 h v Al
£ PRO-PREP protein extraction solution (Intron bio-
technology, Korea) &2 8-3}|3}3L YA &g 3Tk o
714 AL FFHE 8 ~ 10% SDS-PAGEE ©]-&314
A719 %S 435}3L PVDF membrane 0.2 ©] A A F
t}. 5% skim milk7} SHFE tris FSEYOF | h
blocking 33+ & tyrosinase, TRP-1, TRP-2, MITF,
B-actin 12k, 22t @A 2} 242t ¥H-EAIZA T} Immobilon
Western Chemiluminescent HRP substrate (Millipore,
USA)Z ©] &3t 2 min ¥WHEAZl & Chemi-Doc
(ATTO, Japan)= AH8&-3to] T3t

3. Zot ¥ nF
3.1 0M &5 Hit

311 M=Z=A Zzn

Mouse melanoma Al 3ol t3t Eulo] FEE-9] A
I=A SAT A AH8E 5 HIE
3}7] 913 NRU assay= 41335t} B16F1 melanoma
Aol th3 AEEAS 243 AT, 25 pgml |3}
o] F=oA AEYEZEC] 90% olFoE YEhst
(Figure 1).
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Bote] FEEo mWESS Hrishy] 98k
mouse melanoma A £ o]&3la] Wil YAES =
AP} Bgro] FEES 6.25, 12.5, 25 ug/mL %
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Figmre 2. Melanin synthesis inhibition of Androsace

umbellata extract on B16F1 melanoma cells. The treated
cells were lysed with 1 N NaOH and 10% DMSO and the
absorbance was measured at 490 nm. The results were
expressed as the average of triplicate samples. *p < 0.05,

**p < 0.01 compared with control.
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Figure 3. Tyrosinase activity inhibition of Androsace
umbellata extract sample treated various concentrations of
samples. The results were expressed as the average of

triplicate samples. *p < 0.01 compared with control.
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(Figure 2). H3L &S 25 ugmlL =04 <F 32%
depd o] AfEda, FAHETOE A3
arbutine 500 ug/mL FEoNA °F 30%2 A FAch
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3.1.3, Tyrosinase Xalf &AM Ant

Boto] FEE9] tyrosinase A3l A4S 4% 4
3k, 100 ug/mL §=olA 50% ]’ tyrosinase I3l
2438 YeERY A tKFigure 3). FANERTOZ AMES
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Figure 4. The effect of Androsace umbellata extract on
tyrosinase, TRP-1 protein expression in melanoma cells. The
cells were treated with various concentration of Androsace
umbellata (25, 12.5, 6.25 ug/mL).

arbutin= 500 ug/mL &=l A F 47%2] tyrosinase #
af A4S JeErRIth wEte] FEEL FAUxT
Q1 arbutinREt} HA 3] & “FXolA] tyrosinase A3
s Uetg o =ZH g vl 395 YF3kath

3.1.4. Tyrosinase, TRP—1, TRP—2, MITFQ| CHHAl 554 Xq5|
74—||.
Bo] FEE| Wehd 4 oA s} depd

34 &4 tyrosinase, TRP-1, TRP-29} dehd A
o] 23} transcription factor?l MITFS] 3 =}
FIRAA] Lol 7] 93} western blottingS 333}
Aok 1 AR, Egto] FEFELS H1 FAEFE 25
ug/mLe FZoA dzld 34 &9 tyrosinase,
TRP-19] FAEE 5 2ETHOE Ast:s Zoe=
LFERSE © ™| transcription factorQ]! MITFS] &S ¢4
3 1k thFigure 4, 5).

Melanin $4d o}v]x4ke] QI tyrosine-2 tyrosinase,
TRP-1, TRP-29]] 2|3} 3 4-dihydroxyphenylalanine (DOPA)
£ A DOPA quinone 2.2 3= 3 A}-F4kshut-g-3
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o} ole} 2 Tl e webd A AP F8gH
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Figure 5. The effect of Androsace umbellata extract on
MITF protein expression in melanoma cells. The cells were
treated with various concentration of Androsace umbellata
(25, 12.5, 6.25 ug/mL).
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