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Study of ShengmaisanJiaweifang Extracts on the Inhibitory Effects of

Melanin Synthesis and Superoxide Dismutase Activity

Hyun Woo Jeong*, Chan Hen Choi

College of Korean Medicine, Dongshin University

This study aims to evaluate the effects of Shengmaisan (SMS) and three types of Shengmaisanjiaweifang on the
inhibitory effect of melanin synthesis in BI6F10 cells, the mechanism of action through tyrosinase, and the antioxidant
effect through superoxide dismutase (SOD) activity. In this study, we used Shengmaisanjiaweifangs (SMS, SMSRR,
SMSAD, SMSAR) to research the whitening effects in BI16F10 cell lines. Shengmaisan (SMS) was a herbal medicine
composed of Ginseng Radix, Liriopis Tuber, and Schisandrae Fructus. Shengmaisanjiaweifangs included SMSRR (SMS
added with Rehmanniae Radix), SMSAD (SMS added with Asparagi Radix) and SMSAR (SMS added with Astragali Radix).
We measured the cell viability, the inhibition rate of the melanin biosynthesis, and the activity of tyrosinase and SOD
in malignant melanoma, B16F10 cells, to survey the whitening effect and the mechanism of the impact on the sample.
As a result, SMSRR significantly suppressed the cell viability of B16F10 at more than 500 yg/ml and significantly
inhibited the generation of melanin induced by a-MSH at more than 250 pg/ml. SMSRR (500 pg/md) decreased the
activity of tyrosinase while increased the activity of SOD. Therefore, we considered that the SMSRR would be able to
produce high value-added products more SMS if used as a commercial.

keywords : Shengmaisanjiaweifang, Rehmanniae Radix, Melanin synthesis, Tyrosinase, Superoxide dismutase
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WA Eo] Oigt &5 HlZ AF FA BE & A9oh
olo AAH= WAtz 2o mimikmstes &50
BS ttrels AES Ztod JHoly, HimERSHE &
ol BB ¥ BEFH gLt RMLE 7tulgt oY, A%
%3t asol ol aFd wit o AHgshe ®x™E o
ZtojgSo] njxl& oW 9 FAstaIS v wwAsty, o)F FF
o] stu|gg MEs] 75/ AMEoze Adst ALS ALuA &
AE NEZQ BI6F10 AZo] AMajst & NZAEE, Wapd A
4 ANdl&, tyrosinase &4& Al 5o, £ 43} &
B7t A=RE FAsH7] Ysto] superoxide dismutase FAREA
8 &35 f9s At Ao Euste vio|ot

R

1. A&
1) oA

£ A7 A8 AL QUM M2 BEF(Liriopis
Tuber, Liriope platyphylla Wang et Tang, LT), <4H(Ginseng
Radix, Panax ginseng C.A Mey, GR), 2QU]XKSchisandrae

Fructus, Schisandra chinensis Baill, SF)?} A3x|st
(Rehmanniae Radix, Rehmannia glutinosa (Gaertner)
Liboschitz, RR), AE=(Asparagi  Radix, Asparagus

cochinchinensis Merr., AD), 87](Astragali Radix, Astragalus
membranaceus Bunge, AR)E AlFo|A LYs] SAlCfsty o]
st BastaAolA JHE ot MGt
R EE

otd A X(melanoma) A|ZZF 9l BI6F10 N2 &= A ZF
23(KCLB, Korea)ollAl FY3st%ctt. BI6F10 Mo A5 ujx]:=
DMEM(Gibco, USA)2 A}L3519 1, HjX]o= 10% fetal bovine
serum(Gibco, USA)Q} Antibiotic-Antimycotic(Gibco, USA)E
Frbstgon], A7zt =9k BIGFI0 A= 37°C, 5% CO,
incubatorof|A] v %5t

2. 99
1) Algo =A

AJMAH(Shengmaisan, SMS)2 §o|u7o] &3] WES(LT)
50g, Q1AHGR) 25g, QUJAHSF) 25g& &33t SMS 100g@ SMS
100go]l A A]3HRR) 25g2 7}olst SMSRR 125g, SMS 100go]] A
F%(AD) 25g2 7tujst SMSAD 125g, SMS 100go] 2}7](AR)
25gZ 7tojgt SMSAR 125¢2 Z47b 574 1,500 moot &7 A7
AR7|(d-g, )2 12083 AUt AYAS "R AL
B3a]7](Vision, Korea)E® o0]835}t9 5,000 rpmojA] 15
fAaEestq ®AZIS van AFEATS FstHct. dojAl
B2 ZAAs5F71(EYELA, Japan)E o] 8sto] UY &3t o
, AURI(LA, Korea)g o]&sto] xFHo=z SMS 36.1g
(258 36.1%), SMSRR 27g($~S8 21.6%), SMSAD 37.2g(&%

)
™ oo
r o
o

£29.8%), SMSAR 30.3g(£58 24.2%)9] 7Ax2LE AYct.
2 o] ALEst Alg A4 &5 d(phosphate buffered

saline, PBS)o] SAAZX %S =q 0.22 me HE(PALL, UK)
2 2 3ze oy
2) NE AEE 57

SMSeF SMSRR, SMSAD, SMSAR £9] A&7} B16F10 A=
o] DX]= XWEEL EZ-Cytox Assay kit(Dogenbio, Korea)S At
2510 £7519ct. B16F10 N ZZ vgsto] 96 well plateo] Z+
welld 1x10* cells/welld] =z 2 Bxsta, 37°C, 5% CO,
incubatoro Al 24 AJZt FQt WY § 7o ARE HEHW(0,
62.5, 125, 250, 500, 1,000 pg/m))2 A2t 3 24 A|7t vjokstel
. 1 § EZ-Cytox&% 10 10§ 7 wello] A2g & 2 AHE
" ¥st t}8 Microplate Reader(Bio-rad, USA)E2 A}£359 450
mo| X Fste] FLEE #ASIA.
3) d2td AFEE 53

SMSe SMSRR, SMSAD, SMSAR £9] Alg7} Watd AiAo]
UxlE 9 Hosei 59 ™S ustol 43t9ich BIGFI0
NZE ujgsto] 24 well plated] ZF welld 2x10* cells/well9]
352 2ol Ba @ oyEE 9sto] 24 AIZHS wigatgict
ko] B ot Z7to] A8 8 % 2w(0, 62.5, 125, 250, 500,
1,000 pg/m)=2 R =gt & 37°C, 5% CO; incubatoro|A] 48 |7t
vjgFotict. uigst & 2 wellg PBSZ AIH3 § 1 N NaOH &
o 400 g A7}sta 60°ColA 1 A]ZF £9F &3] & Microplate
ReaderE Ar85t0] 405 mojA Z74 st

0-MSH(a-melanocyte stimulating hormone)0.2 Gz ¥ H
2hd AjgrAo] ojdt SMSeF SMSRR, SMSAD, SMSAR 59| A&
o] &35 %71 Yste] Z4Zf 500 wg/mE AF F 37°C, 5%
CO2 incubatoro]A] 1 A]7F 89St o2 o-MSH 100 nME A2
stk o]& 37°C, 5% CO, incubatoro|A] 48 AJ7t vjFstgict.
Wk & 7 well2 PBSZ A|A3t 1S 1 N NaOH £9 400 10
A7tst 60°ColA 1 A]7F Z9oF 835t & Microplate ReaderZ
A} gsto] 405 molH S ahgict.
4) A@& Ul tyrosinase 44& 57

SMSRR3} SMSARO] tyrosinase &4o] nDjX]= &3t= Yagi
o] w2 0|23 %4519}, 10 mM L-DOPA 89 0.2 m
9} 0.175 M sodium phosphate buffer(pH 6.5) 0.5 mE 715t
5 SMSRRit SMSARE bufferd] xo]i FE:=wJt 0, 62.5,
125, 250, 500, 1,000 pg/md7} =& 0.1 mS 78t 3
mushroom tyrosinase(110 unit/m) 0.2 m2 A7}sto] 37°C o
Al 2 B7F 923t S Microplate ReaderE Al8-35}o] 475 moflA
FIEE BT E4& Adle o3 Zo] Aistdt.

Tyrosinase inhibition(%) = (1-{(B-C)/(A-D)}]x100

D EAQ H7TE ghE g
CaA% ARV BE FUME ¥ &9
CAEQ H7tE ghg &
D : &ac Alest B AAER gL we o
5) A& Y tyrosinase &4& &8

SMSRR3} SMSARO| A|Z U tyrosinase &4 o] njX|= &yt
L Martinez-Esparza $9] 4?2 o]8s] =& 35t9ct. BI6F10

HZE cell culture disho] Z} 1x10° cells/dish?] =2 B=3

QO W >
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3, 28 9 e s 24 AR 5 incubationdt O
SMSRR3} SMSARE 500 pg/mz Aagt & 37°C, 5% CO,
incubatorofl A 48 A+ F7t2 wjgstgict. wigd &, NEE
1% Triton X-1002 &3t 10 mM PBS 100 peo] HEAZ 3
N 2E vortexing3t $ 1,000 rpmofA 5 £ ANE2sto F5A
2 84 54 549082 o] 835lglt). tyrosinase?] &4Z 7ot

7] 9J5to] 96 well plateo] 7]AQl L-DOPA (2 mg/md) 100 mS

91, 5§49 40 wE AU 3 37°C, 5% CO; incubatorof] A 1
A7t =9 "r8st & Microplate Reader® A835t0] 405 mmoj|A]

5730t tyrosinased] &2 UETY FH=o) Ut HE

a-MSHZ A|Z U tyrosinase &0 U]x]= &its 47|
93] SMSRR¥} SMSAR 500 pg/mdet arbutin 500 pg/miS =2
stct. 1 A|7ZF & o-MSH 100 nME A2]gt & 37°C, 5% CO,
incubatord| A 24 AJZt wlYola, 24 AT HIY &, AIRE 1%
Triton X-100& 393t 10 mM PBS 100 wo] =LA & Az
£ vortexingdt ¥ 1,000 rpmolA 5 £ AHEZste F5HZ
gy 54 5adoz AESHIt. ol HFYHS tyrosinase?|
248 543 52 PHoz AWskA
6) Superoxide dismutase SAFEHE 574

SMSe SMSRR, SMSAD, SMSAR 59| |29 SOD gAtg
Q=+ Marklund 59 $H¥o] ot &y MHAFL A}
(H202)2 Hgst: ¥H3-& Fujst: pyrogallold] A4FS 53
sto] SOD AR S UM, FUEF2 vitamin C 500
vg/miE AEstgS 9] SOD Ao R stu, Z7te] Aas
A2t & YEhd SOD fAMMdE gote7] 9ste] Z47t9] A&
500 pg/myE buffero] o] 10 WA 96 well plateo] &7l F,
7.2 mM pyrogallol 10 0 @ Tris-HCl Buffer(50 mM Tris
aminomethane, 10 mM EDTA, pH 8.0) 150 n0-g& 7}sto] Ao
oA 10 £7F ¥SA71T, IN HC 50 g H7Isto] weg x|
Al1 & Microplate Readers o] £5}0] 405 molA &FF=E 5
Folich. SOD RAHEE 552 7S ST Allg &
FE Aol2 Wre%)2 Yerhd.

SOD(%) = (1- A/B) x 100

=
=2
=
=2

=

EE R UEDE 13
B: 258 P/l §3=

3. 3AA=

2749 glo]go] £7A+ SigmaPlot 11.1 (www.systat.com)S
&8sto] one-way ANOVA 7[Hoz Aelstgll, §AHCRE &
gt AL A3ARFL Tukey YHOE AFAASIYOH,

p-value’t 0.05 olgtel Zoojgt golgt Aoz Agstgict.

2

1. AEAE g0 UAE &3}
SMS9} SMSRR, SMSAD, SMSAR £9] A]g7} BI6F10 Al=x

o PEgo] UL &UE Tolus] Astel A 92 oy =N

5 Hzzo] Ztzto] A28 H=¥(0, 62.5, 125, 250, 500, 1,000
ng/m)2 A2t F, 24 AF ¥ & BE S F45IHHFis.
1). of2d A2 Aastx] ¢ F9 BI6FI0 A=Zo] MESS
100%2 gHitstEe o, 24z A28 Aside W At
3MESE Az BEE2 Facte FF2 2P 53] SMSRR
500 pg/mdxt 1,000 pg/mS X2]5t¥S wj zzb 83,85+0.75%,
80.78+0.75%2, SMSAD 1,000 pg/mg AstPS
80.26+1.29% % ot2d Alg A2 5HA] L2 9| Nz WES
Bt §o4 (p<0.05) AA A= et

120 =-S5 ——SMSRR  —4—SMSAD  ——SMSAR

110

3
5]
-
= 100
E
g
>
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0 625 125 %0 50 1000
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Fig. 1. Effects of Shengmaisan and ShengmaisanJiaweifang on cell
viability rate in B16F10 cells. SMS: Shengmaisan was a herbal medicine
composed of Ginseng Radix, Liriopis Tuber, and Schisandrae Fructus;
SMSRR: SMS added with Rehmanniae Radix; SMSAD: SMS added with
Asparagi Radix; SMSAR: SMS added with Astragali Radix. Results are
expressed as the mean and standard deviation. * Statistically,
significance compared with non-treated group(0 pg/me)(*; p<0.05) (n=8)

2. Wepd ATl nlxE Ay

SMSQ} SMSRR, SMSAD, SMSAR 59| Al&7} B16F10 A&
2 olg3 Wahd Yol UL ASEYE Lotrs] Ystol A
o] ztzto] A2 2 EEW(0, 62.5, 125, 250, 500, 1,000 pg/mb)E
A b 24 A YR F Wd ATHES SFsAT
(Fig. 2). ot AZE Astal e 29 BI6FI0 Axe| e
J ATHES 100%2 BUNGL W, 27 A2S AYsAL
W AYSEst 571242 Bepd BBYLol Zaste 3PS B
1, £3] SMSRR 250 pg/mei} 500 pg/md === A 3tRLS o

datd Aggdgo] Zzb 79.1042.95%, 75.82+3.50%= A&
= MestA gt ol Hls] 394 (p<0.05) QA A,
1,000 ng/ule Asteie wWel Wakd WBAYLL 73.7746.45%
20| g2 A2 529 PESECE 0% 294 (p<0.01) WA

tlo o

E3, 717to] A&7} o-MSHO| 93] g=® HWapd Ay
2 537%% 2% o3t ZYcHFig 3). ohfd A
A2lZo wWatd APd&S 100.00+£0.99%2 &

2
2u
$3°)
fjo
&

BEYLL 84.97:0.85%2 UxFET ZAsIEL, o-MSHe
SMS 500 ng/mE ‘g&Astge wWo wId BFYe2
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98.96+1.55%2 CIEZECH: ZASIANT EAR o4 et
Ux] ekorct 183yt a-MSHQF SMSRR, SMSAD, SMSAR 500 g
/e 77 WeAasigde Yo Wwakd Mydee 747
83.94+1.34%, 88.60+7.10%, 84.97+2.07%=% TJx+Hct 594
(<0.05) QA ZAsHelt

140 —#-5MS  ——SMSRR  —a—SMSAD  ——SMSAR

120

100 {4

80

60

40

%, Melanin production rate

20

0w B m
Concentration(ug/ml)

Fig. 2. Inhibitory effects of Shengmaisan and Shengmaisanliaweifang

on melanin production in B16F10 cells. Results are expressed as the

mean and standard deviation. * : Statistically, significance compared with
non-treated group(0 pg/me)(*; p<0.05, ** p<0.01) (n=4)

g B

g

%, Melanin production rate
-]

0 a-MSH a-MSH+Atbutin ¢ -MSHHSMS o -MSHYSMSRR @ -MSHYSMSAD  « -MSHYSMSAR

Group

Fig. 3. Shengmaisan and Shengmaisanliaweifang Inhibits melanin
production in a-MSH stimulated B16F10 cells. Results are expressed as
the mean and standard deviation. Results are expressed as the mean and
standard deviation. * : Statistically, significance compared with o
-MSH-treated group(*; p<0.05) (n=4)
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Fig. 4. The effects of SMSRR and SMSAR on tyrosinase activity in
vitro. Results are expressed as the mean and standard deviation.

3. AJ8# Y tyrosinase A& U]X]&= &7t

BI6F10 AlZo] A& 8T Watd Jedgol ot ants u
9l SMSRR¥} SMSARo] A|@® U tyrosinase &0 OjX]= &
g got®7] st 79 Agg w&=¥(0, 62.5, 125, 250,
500, 1,000 pg/md)2 X 2|3t $ tyrosinase &L TJASIYCH
(Fig. 4).

3 Zi} tyrosinase &2 XEE9 ALt S
£ 12 g4o] dAEHE= B ¥YL, I FoHE SMSRRO]
SMSARHEC} tyrosinase? &4g AA|stQAct.

4. J]= Y tyrosinase &80 njx]= &t

SMSRR¥} SMSAR©O] ANl U tyrosinase &4 Ao D]x]&=
B3E golH7] st B16F10 Alxo] ZHZro] Alg 500 ng/mlE
AF g tyrosinase Y Adl&S AT A% o Y
tHFig. 5). olfd RS sHA] Y2 A2FY tyrosinase &
2 100.00+3.28%2} 3519 ES ©, arbuting A5¥E M=
60.80+0.53%2 &0l 594 (p<0.001)YA A5i=] i, SMSRR
7} SMSARE R2|5tge wo FAHLL ZtZF 79.06+1.00%2t
79.51+1.65%2 arbutin 2|3t Az LECE= A3]&0] o]
A AG obfd N E SHA] 4Z HEo:= 394 (p<0.001) AUA
Aol =] it

SMSRR¥ SMSAR©] a-MSH §%o] 93t tyrosinase &4
Aafiol OXl= &35 YotE7| $sto] B16F10 A Zo] a-MSHe}
A A4 Az 500 wg/mE HEAF thZ tyrosinase &
Aollgs 3% Ay o33 Zokch(Fig. 6). ofFA 2§ oA
ke R2]#9 tyrosinase FAHEE 100.00+1.97%zt 5t¥S o,
o-MSH §%of Qs tyrosinase #3482 135.88+2.67%= &7}
SHElL, FHURLCR2 o-MSHO arbuting ¥H£A2|5t4S 1o
#4982 109.21+2.48%2, a-MSH} SMSRR 500 pg/mlS HL
AasteS w9 tyrosinase &= 110.30+6.22% =2 o-MSH
SEAARD 394 (p<0.001) QA A= ATt

32} o-MSHOF SMSAR 500 pg/mE %HE&A2stdZ 9
tyrosinase &4&2 125.33+1.87%=2 YUz FH Q3|8 &
9]’ (p<0.001) AA Z715tAct.

—

120
i3
=
£ 100
.‘b e e
= aax ran
s 80
<
% 60
=}
—
&
. 40
B
20
o
0 Arbutin SMSRR SMSAR

Group
Fig. 5. Inhibitory effects of SMSRR and SMSAR on tyrosinase activity
in B16F10 cells. Results are expressed as the mean and standard
deviation. * : Statistically, significance compared with O(non-treated)
group(***; p<0.001) (n=4) # : Statistically, significance compared with
Arbutin group@###; p<0.001) (n=4)
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Fig. 6. Inhibitory effects of SMSRR, SMSAR and a-MSH on tyrosinase
activity in B16F10 cells. Results are expressed as the mean and standard
deviation. * : Statistically, significance compared with a-MSH group(***;
p<0.001) (n=4) # : Statistically, significance compared with a-MSH and «
-MSH-+arbutin group(###; p<0.001) (n=4)

5. Superoxide dismutase GAFEAlo] U)X+ &3}

SMSet SMSRR, SMSAD, SMSAR 59| X|&7} SOD SAMaHA
of oAl adE Yohur| 9lstol Zzte] ARE 500 vg/mE A
23 ohg SOD SARYES 59 A ohw ZYcHFig. 7).

Z7te] Al27k SOD RAIRA XL BT WA 93t
of of2d £582 3N YL xT YYEE %2, vitamin
C2 ANgt YUz JA-EY=E 100.00£0.55%z2 3t%H
o, Ztzto] AlgE A3t AILES(SMS, SMSRR, SMSAD,
SMSAR)9] {AMdE: FAUZZEOE FUX|T SMSRRi
SMSARE X]2|5l¥ S wo SOD JAIEMNEE 38.22+3.07%%
41.96+3.23%=2 SMSUE A25t¥ e wHct:= §o A (p<0.05,
p<0.001) QA F7tstRt.

9]

-

o]

2 =

bl
=

>
2w

9]

o]

o 6 P i3
~ *kk
= k%

é 9 A4k L
2

2

&

0 L L L )
Vitamin C N SVEAD SVEAR

Group

Fig. 7. Superoxide dismutase-like activity of Shengmaisan and
ShengmaisanJiaweifang depending on concentration. Results are
expressed as the mean and standard deviation. * Statistically,
significance compared with Vitamin C treated group(***; p<0.001) (n=8)
# 1 Statistically, significance compared with SMS treated group®#; p<0.05,
### ; p<0.001) (n=8)
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Lol 23 e F21 99 e 2ol wAW} TRt B5e
A Aok ston, FEXLO =R RRSNSRRI HEAY NRHA
FRaolAE "Z2RERL "ZABRGTR T sto] o5 H=
QIsl Tzt &AbET sk,
olo] AAH= AlQJMoZ Qlgt MEBS W A@IMNET 4
]hk] RZL 7jurslnA} AUAL Buba} ¥s e ik me}
Lo] 9lo] #HEMRao] AR 5= AIX]&H(Rehmanniae Radix),
RIS, WL S50 901 AT 152 WA &
B AMRst= A E5(Asparagi Radix), o2 AL2E 7
REEX, FEEMNSE &50] Aol BiF, BT, BHEATHK
485+ #7](Astragali Radix)S 247} wjgst 7lojys Qs
AxpH o2 SMS AJWAO]EHSMSRR, SMSAD, SMSAR)o]
AF AEEQ BIGFI0 AZo] UlAlE AZMELT Behd AY
Nolge SAstgct. o8 1 Anse vigos ™o W
olgt AZElE AEE Aol olxdoz Wahd AYA Aol
o3 Ao WOEL tyrosinase AL Ao EI}ES XA
= A

FE593, olet WA o15Mo] 38 2 Yol SOD

LN
=

LN
=

ox Jo 2 & -Io

FAREES 57350 e avte WS
SMS2t SMSRR, SMSAD, SMSAR 59| A&7} BI6F10 M

o AEgd uAs avs WA AFig. 1), 4749 AgE A
2ot W A=t 5L E NE BEE2 Fache 4T
2 HY¥, 535 SMSRR 500 pg/mdzt 1,000 pg/ml, SMSAD
1,000 pg/mds X232 W otTH Az A2E SHA] P2 Fo
Az BEEET |4 (p<0.05)UA AAIstH

SMS? SMSRR, SMSAD, SMSAR 59| A&7} @ajd XAl
ORE g3 WEsy] 9ste] BI6F10 A|xo] Zzto] A|aS5g
;—qeqs}mq 3 2% Ms=rt 37tEeS offd MK F%

S frg ded PFPeol sEAEAoR a5, 53
SMSRR% s=oEAoz WHd APHeE RIAY (p<0.05,
p<0.001) QA ARSI HFig. 2). olet Z2 Aot JELY 2
B2 EFFEH, SMSRRO BI6F10 Ao u]d =L A7}
ahd PP dAlste HFoA =&E Autn AR @
Hoane 33 A £o EoEn.

32y SMSADQ] 73¢ 500 pg/mbE A2 wi7hx] obp
2 g stA ‘33*8 T} fARRE 23S Holoirt 1,000 pg/mlo] 1E
=S APstde W FEA A BES ARAG0l UEY o
9 540l A& Aoz Jistgoyt 2xAqME AEF KH]
b ookgo] ot A|Z7HA] wEY AFATE WYY
ol J"'Eﬂr I Aok TREJS # FG0 FAY A=
Zute AR PG AL wiF 280 99 o
} ui g APPOME 22 ZaE Yey A7agde] Aol
%JOH —loP Aoz EJEP%* oy 2 AFR: A7
e =40 dig 42 g5 o g1 A
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ol

—le'-lh'l
I
o
4:

€2 ol I'Il‘

oZ:.“...I‘IrH ¥ i do

Qyaflof & Aoz "é"—f%‘.‘:}.

o2t xpQdoe] opstA =FEAU o-MSH Ao o3
tyrosinase &47F Z/SEY o @2 HWapd Ma7] AYsHA
=0, o] o 0|2t tyrosinase?] TS A5t YF 2R
R 27tR] &4&F AL resorcinol, hydroguinone 53 1 JEA]

Sol AN mWEo RHY AF 5o PAZ AFY o
arbutin SUto] u]¥l A7IN 2 AF2E R Q.

7] AP AESHol NEL 8 ALt 2zl
Re142 Uepd 72 Alzel A% §3(00 pg/m)S P £ a
-MSHO] 93] 9= @Wahd AP UL FIE A
9Jsto] YHYEZO 2 arbuting AMEst] EAstAct A5 A
7} a-MSHOF SMSRR, SMSAD, SMSAR 500 pg/mdS 7zizh #&
Aalstdg o datd FFAHE2 a-MSH @5 Ha|Zrot

4 QA s, SMS A|oxe FARA {982
O %22 7MulstglE o ue eyt 48 Ao PP,
FSF o-MSHQ} SMSAR ¥ &A2#oA= FAgEE(a-M
arbutin ¥-&x2])9] dapd A& SAGH] YEigoy,
5] a-MSH®} SMSRRE ¥&xalst Lo Atz Hahd
ALY EHOE AU ol AX|go] EEALESIL sk
So] glo] Yoz FHBL So| LYY G KM
o Atgpy AEdAz Q3 A4 Wahdg ojw WriAucs
38 O% oFst: oz MzEL u, dojst Ao Agto
Ao RIS tolstd @ omAEA Y JRsAE
oltt WaEct ok AldNo] UMIYE URZ TEIISHC B
g of 5% Aetr e Ao YUYl R 2M
54 B olUg uusyE AM2E LY 4 Y2 A2 W
3

_||rn

r

rir

S Az PEEI depd AEY Aol 5948 e
A|2(SMSRR, SMSAR)E 474t & H|AX tyrosinase &4 AI5]
o Olxl= &IE @WASIC 1 A3, Hselt IS
tyrosinase &Xo] AP (Fig. 4), BI6FI0 A= U
tyrosinase 48§ 9A] SMSRRI} SMSARE 2|59 o YA
OQx70o2 AME3t arbutin A2A BT &24&0] ASHARE off
A Ag oA g2 dExdEOE 594 A A= AcH(Fig.
5). E§l, o-MSH S§%0] 95l tyrosinase &4 A3dfo] mX|= &
72 &olst Aa} a-MSHe SMSRR 500 pg/mlE 84251
09 tyrosinase &d&ol xR 3o A AU, &
HFUzZIe S 23S UeE AcH(Fig. 6). o]+ AJuito] A
X&te stujstge o UEhY Ax MELO ZtA @ wWajy et
& AAZE sl HE5go] 93t Zolg tyrosinase?] E/dS
A5 Uerd A3l oz W|OE D, o= SMSRRO|] AtQ]M
o ot o8 A= ALL & A+ 75 AE LA Fa
A&7t "ok el &3 ol tjgt A1LE FPIA}; FHrt

A mRo YFE F EY4tArF(reactive oxygen
species, ROS)2 A4dst= &4A 29 FolA stuolct. o2t
AR AEYAL mBARE Y SODE H|E$E glutathione
peroxidase® 2 4tst 849 715S AFAALEHN mEA
=0l AELL Gojzman®, dapd Az 47T/
melanosome®] 4L Z7AZItH. thA] @8] ROS7F oz
WEE AEoe M3 243 dd Y E FRE HIAIA
"k, oleh T A 59 uY oEe F&5Fo| FAet &yt
9F 34 ROS, human dermal fibroblast A]E& 9] 2ASS
LoExog M3 AE A 93 £4F ATt B

mlo

rol o|n ml

I ol.r
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91, 2 9% sy A oEe 2282 olgd @ 3
A3t A3t vitamin CoF v FAISL
P g c}

&4 aatg Yetdo] siuy Aol o 9 gk}
H

ROSE AAZoZH M3ty &4& 29 4 Y+ dEAY
8HAtsl H]EIUIS beta-carotin, vitamin C (Vit. C)9} vitamin E
(Vit. E) S0l 91o*” ¢ tixZo2 vitamin CZ AMG3) Fatet
a3t2 AT offd £&22 AstYe wo txe] &
MNEZ 0%z s, vitamin C2 ®23t FAHRYEZ9 SOD QA
S TS 100%2} 51HS © SMSeH SMSRR, SMSAD, SMSAR &
o] A&7} SODo|| vl PF2 o3I Zdet Z47be] Alg 500
1g/mE Aot o SOD fAME =+ vitamin CE2 A2]&t
Yo zLEche Z45t¢a, §5] SMSRRY SOD {AEAE:
SMSPHE AMalstds wrch fo4d Al F7t5tgl o], SMSARO]
Ae Hug FeE2i Z7HE4S B ok U7 RFER,
WEARS] &iF, £ 59 YA RAmBE S0 8751,
717t Y2 s=oX = SODE EAAA w2 F4tst aat 7
I oty # wn¥ 5o 2 o Auito] ]S uwjgstH Farst
Zrgo] g 9435 Aod wWotEr)

olel ZAu}, Qguital YWMAHwk S0 vMEIS ww B
ot Aat 371 19 A= F BHATHER|Zo] tyrosinase &4

T dapd Aol gostA vl g oW Axj 2o
ggo] 75T Zoz wodnh EI FWIIEIIE 7] AR
oA Ftstaatst ¢35 Aoz Ueht o] §4 ofe] &FA] 7]

4 28AZHY L FSHE R 2 U

cAN

ofr op mbk

4 8
Al AH(SMS)zt Azt (A R]&-S 7Hu]gt SMSRR, HE&
< 7hulgt SMSAD, #7]E 7Hu]gt SMSAR)o] UOJX]:= O|H &3S
W7 st 2zt A8 § SXF NZFQl BI6FI0 Ao
Mg & AzAYEE, DId FFA ANllE, tyrosinase TS
A3 Y superoxide dismutase SAIZHEE ZASH S H|w
Mgt A3 o33 Z2 488 4ioh
BI6F10 Alz9] FEZL2 479 Agg AsdZ U A=
Lo oEd dAE: S 2, 535 SMSRR 500 pg/ml o
2 AYsigE O {978 A AA=E AT
AAEL 449 ANgg ANsiRs 1 AA=E: FE
< UE%aL, 53] SMSRR 250 pg/ml o442 A2stgE o &
9itt. £3], SMSRR¥} SMSAR 500 pg/md S Z+zh
a-MSHS} ¥-&A2st9 S o] Wahd B Aofl&2 o-MSH
arbuting H&A 23 FYUELI FAGIEAL, a-MSHE ©5A
2§ gadEtes B8 A8 HEAZAN 59748 A A=
Pl g
Tyrosinase &4-2 SMSRRi} SMSARE A 2|5tgL o] H|A
I oA A=A, AE YolXe offd NE ofA] AUYS
qEct 3o A A=A £3F a-MSHe SMSRRE HE A
2§t MM e FEdUxd o] drdEt 5974 A A

M

o

3=l At

SOD A=+ WAty Auitzio)g ®afo] vitamin
CE ANalgt FdxFE= Z4A5HX|TE SMSRRIF SMSARS
Azgt M2 FoAEe SMSTHE A2jgh XFHct SOD w7t
94 AA FrtstAct

o[zt o] Ayulityl FUWAzio|y FEEE2 tyrosinase?
S48 Nojgozn HWapde A4S JASHAL, 535 WA

N &yt 948 o SR Y ol S5y AFZ L IS
4g Hag 4 A

Arte) 2

20184 SAIGEL LA A Ysto] o] 2ol H .
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