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Abstract

Tyrosinase catalyzes melanin synthesis in skin melanocytes. The effects of Paeonia sufficinalis water extract
(MDP) on antioxidant and tyrosinase activities have been studied in a cell-free system and mouse melanoma
B16 cell. Radical scavenging activity of MDP was tested by DPPH assay and it showed high DPPH radical
scavenging activity. The cellular tyrosinase activity was measured in mouse melanoma B16 cell by RT-PCR
and enzyme activity. Treatment with MDP for 24 hr resulted in decreased tyrosinase mRNA level. Tyrosinase
activity was decreased, compared with control, in cells exposed to MDP. Thus, Paeonia sufficinalis water extracts

may be a candidate for cosmetic use.
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ol o 9 F Mz £48 AAT 5222 melanin
o] F7He Afolth Akl &gk FFe] =317} 218
=H melanin F21¢] FAH O Z i1 1 A7 7wz A4
HTH2). ] melanin A7l lo1A 7HE T8 &S dh=
A7} vFE tyrosinase®]™ melanosome Wl tyrosine<
AFE Al A 3,4-dihydroxyphenylalanine(DOPA)S Tlt=E&
tyrosine hydroxylase® DOPAE 4+3}A]A dopachromes
WF== DOPA oxidase® ZH831o] FHEZX S F melanin
polymers #AsHAl ®oh whabaA 27wl A o] ske]] 3l
oA tyrosinase@A oA AFL §83 U3 Hriygeoe=w
A= ATH3A4).
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ol & AfoMe e AFRE YHA e HUH B
FEE0] P} 7S 7RI Qo 1%-9 AhstA 2Ed
22 N2 F AEA, 281 tyrosinase B A] FH-&
of 93] melanin $FE FAaAA PR EHRE 7HA HAL
A B HowA BRIt 1A E He PEFE AAE AL

DPPH free radical 27122
Z2dy] & F2E3 oghgo] 15x10* M DPPH(2.2-
Diphenyl-1-picryl-hydrazy) & =] o33k &8 1:3 1]
&2 TS F 37°CAA 3083 A F 532 nmell A F
BEE S5t thad 22 2Ad 9 ALsEATHA).
[1— (Asampie/Acontra) ] X 100

Tyrosinase A AXZE

Tyrosinase 84 A4 A3 &3 =342 (0.1 M phosphate
buffer(pH 6.8) 0.2 mL, 5 mM L-DOPA solution 0.2 mL
2 E2gy & FEE 05 mLY EFd tyrosinase(250
U/mL) 0.1 mLE #7}3te] 35°Coll A 287+ wH&A1Z] ok
475 nmol| A S43% & o3 22 o E A S-S ALt
3FATH3).

(Acontrol — Asample)/Acontrol X 100

M|z= HHQE

u}-9-~ melanoma(B16) M EE STAEF LYo A B
& 1e 5 10% fetal bovine serum (FBS)¥} 1% & A7
78 minimum essential medium(MEM)S ik o g2
3t 37°C, 5% CO, Z7o A it Th.

Mz dE8
Hj ko] Edt ME AEEL Chung 59)°] A3 3-[45-

3} 9 Tyrosinase A&7} 293

dimethylthiazole-2-y1]-2,5-diphenyl-tetrazolium bromide
(MTT) & & o83t SA8Ath = mouse mela-
noma(B16) M EZZ 96-well platesl 1x10° cells/ml. ¥ =
2 150 uLA 253 F 24417 St vl § FBSSF 34
AZF H7FE A @& wj Aol 5dy] & FEES TEHEE
Az & A AEstAar, Ae] F 24417 52t wjFet
R} 2471%F & MEM9] 1029] 190 aigst= MTT &4
mg/mL)& 7}ste] Fa1 4A17F B vjFste] MTTE &-94
2 F AF5AS AASNGY 28 oS & A 3083
Ax3 & DMSOE 100 uL® #33e] 1417 &<t shaking
g % 570 nmellA F3 SAHsA

M= tyrosinase &M A

M EZE 24-well platesol] 1x10° cells/mLo. 2 £33 5
2AAZE SF HlFBE AT 24412 § FBSSF A7 At
A G2 A 53 F FEES TEHE AXstY AlX
of ME3tAIL 24A12t Bt O w3t ATt

AlE A8 wAE A A3 H pH 6.89) phosphate-buffer
saline(PBS)2.2 A #3911, 1% Triton X-1007} $Hi-2
PBSE wellsoll #7138 H cell scraper® wellsol] £o] &=
AEE wojjo] 1.5 mL HFHo| Fof -70°Cell &4 ¥EA]
71 & S eAHLeH o]e} e HS 3 REEStA] Al
9} 78 A} 10,000 x goll A} 1057 A4 &
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3tH oW tyrosinase &4 542 10 mM L-dopa
200 uL2} 0.1 M PBS(pH 6.8) 500 pL, tyrosinase & A (A

FIZHE A FFA) 300 uLEs H7FSE & 35°Cel A 1A
incubation ¥ 475 nmolAX &3 =4 3}A T

Total RNA 22| 2! ¢DNA &

Mouse melanoma(B16) Al
cells/mLO 2 BEF3 5 244
FEES APt 24A12
FEEo] FiH MAE AA IA zol lysis buffer
7} wellsell 500 uL¥ #F3}] AEE lysisdt & -70°Cel
Atk
TH A8
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A2ox el & chloroform 200 uL=
AT I F 12000x g 1587 45
isopropanol 500 pLo] 9o} 1= FH %

ATh THA] 12000 x g 1037 D4R 3FHaL, 1 45
S A AT F 100% ethanol® 0.1% diethyl pyrocarbonate
(DEPC)E 75:252 41¢] %HE 75% ethanols 7 FHel 1
mLA 338t 12000x goll A 587 dAEE H 5
= AAT H Aol FEAF T Nuclease free waterE
40 pLA 53k %<1 & RNA 5 uLdll 0.1% DEPCE 955
uLE F7bsted 260 nmol A &3 343t total RNAYS
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Oligo(dT)15 primer(500 pg/mL) 1 pL, dNTP mix(10
mM) 1 uL, 533 RNAQ ng)% RNase free water® 11
uLg 9331 65°Coll A 58 7F WA & 5x first-stand ¢+

g 4 yuL, nuclease free water 1 pL, DTT(100 mM) 2
pL SuperScript III reverse transcriptase 1 pLZ 43¢ 9 pL
A 7} PCR tube®l] BgF & 42°Co| A 50%&, 70°Col A 1583
HES-AlA cDNAE A8tk

28] A}8-3F primer sequences tyrosinase® forward
primer= 5 -GGCCAGCTTTCAGGCAGAGGT, reverse
primer= 5'-TGGTGCYYCATGGGCAAAATCE AF&-3}%
o WH xF FAAZ AFE-3 GAPDHE| primer sequence
+ forward primer 5~-ACCACAGTCCATGCCATCAC®| A
11, reverse primer+ 5-TCCACCACCCTGTTGCTGTA
oAt

PCR

Tyrosinase2] mRNA T3S &olr 7] ¢35} PCRE 4
Al8+4 Tk PCR tubed] Go Tag Green Master 10 L, for—
ward primer(15 pM) 9} reverse primer(15 pM)& 27} 05
uL, nuclease free water 8 pL, ¥433}F first-stand cDNA
1 uLE #H7tsle & 44L& & PCRE A3t th Tyrosinase
PCR 2712 94°Coll A 4%(1 cycle), 94°Cell A 30%, 62°Cell
A 30% 28] At 72°Coll A 303 (21 cycles), 72°Coll 4] 5&(1
cycle)o] 31, GAPDH PCR Z A& 94°Coll A 4%(1 cycle),
M°Coll A 30%, 55°Coll A 30% 28] AL 72°Coll A 30%(21 cy-
cles), 72°CollA 5&(1 cycle)e]Ath. PCR AH&-& 0.002%
ethidium bromide”} H7}3F 1.2% agarose geloll 100 Vol A
3087 A79% T AeHBoz SAA B A= o]-o]_
Bokth o wl=9¢] 752 SigmaGel(Jandel Scientific) &3
Edlofe] o3 #4 A=A

SAHKAzZ|

AgolA dojzl Aol FAA Fod2 SPSS(stat-
istical package for social sciences, Version 10.0, Chicago,
USA) programe o] &3t A¥vF o+t BEFTAXNE &
AlEtRaL, 7t w29 Hate] FAA Fo43E p<0.05 FF
ol A Duncan’s multiple range testoll &3] A& 34}

2ot 2 0FE

2ctn| § =&E9| DPPH radical 2%
21 & FEES ©]83t9 DPPH radical 2A284%
A3 Fig. 13 2o 293 & 555 1-100

AN
ox
EIN' r.?L’

ppm A7FsF9S W DPPH radical &2AZ&0] & o&3F
© 7 Z7}3}a, 100 ppm 7} A DPPH radical A& A 84S
81.3% % 2 1}, positive controlZ AF&% ascorbic acidE o
= 92 2778 et 28y 200, 500 28]

1000 ppm H&3 = FEES HU7bsdS W 25 B% o1

120 1
& 100 A
2 0 ppm
% B 1 ppm
e 80 EEER 2.5 ppm
E’ 5 ppm
2 10 ppm
& 601 1 20 ppm
3 30 ppm
El RXX3 40 ppm
5 40 4 vZZ2 50 ppm
= [ 100 ppm
T 3 200 ppm
% 20 1 [ 500 ppm

I 1000 ppm
0

Vitamin C MDP

Fig. 1. Effect of Paeonia suffruticosa water extract on DPPH
radical scavenging activity. MDP: Paeonia suffruticosa water
extract. Results are from three experiments and are expressed
as mean+SD (n=3). Means with the different letters are sig-
nificantly different (p<0.05) by Duncan’s multiple range test.

94 /\Hﬁ—/ﬂi HBo] 39131, ascorbic acid®} B8 &9

é} %}E%X% A= kA Fx, A4 28 ZFE2] 70%
2glgt 2= DPPH & A4
31 39%Ehs Ba(10)9} Hlashd Eeky

=TI 2 FE29| tyrosinase €4 |

Melanin Aol £23 93 3= 849l tyrosinase?
AA &4 &3+ mushroom tyrosinaseE E42UOZ 3o
714 ¢l L-34-dihydroxyphenylalanine(L-DOPA)®}¢] 4}
S oz AP L-dopaquinoned ETFEE =A3lo] ty-
rosinase &4 JAE Lol A} Fig. 29 715”3}. 50 &
FEES 25 50 282 100 ppm A 3
o] T 2T vlusty &

< o tyrosinase
T EHO=E F

105 A
d

100 7
c
95 4 bc
% ab a ab
90 1 ? 7
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80 -

Tyrosinase activity (%)

75 1

70

Control MDP25 MDP50 MDP 100 MDP 300 MDP 500 (ppm)

Fig. 2. Effect of Paeonia suffruticosa water extract on ty-
rosinase activity in a cell-free system. MDP: Paeonia suf-
fruticosa water extract. Results are from three experiments and
are expressed as mean+SD (n=3). Means with the different let-
ters are significantly different (p<0.05) by Duncan’s multiple
range test.
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E AT 2T EUE tyrosinase &40 94
A= Ao, 7 £L oA 57945 vEd H
£ 100 ppm A 23 vlwdte] Wby glA 23]
7}ttt ol9f o] Ak Edy B FE2F AU}
9 tyrosinase 84 A& & AL Edy B FEEo
AFEAA F40] A7) WEFo=E A4ErH(Fig. 3).
B Ay fAe 202 A3 Shin(10)2] A+ 23
%73 , A4k A2, A A, F3H, FEL 2
AVl B tyrosinase %‘é‘ﬂﬂ]% B 9
, AR, =EH A g
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FLhI| & FE20| MZSYof| 0|X[= g

MTT assaye 2ol e AlFoA B44 a4 F-89
o)&te] ko] =24 714 MTT tetrazoliumS =44
S "= HFEEA9 MTT formazan[3-(4,5-dimethylth—
iazol-2-yl)-2,5-diphenyl-tetrazolium bromide]o. 2 3%+
1\]7]‘_‘:_ D]Ei‘:a]a]-sq _‘:alg 01,9.3]_‘:_ 74/\].1:14 oz H_I:]-
3 & FEE| AXZ AEE vX e IFES
AxEHES Golrgit. 549 & ZF%%% 100~3000
ppm A 2§ F AL Ax YELES F
A7 Wt gAY 2318 Frrek e e, 5,000 ppmJJr
10,000 ppmoll A= A X BEE0] 806%} 70.6%E AE =
do] AN (Fig. 3). WebA Ed3] & F5E-2 3000 ppm
A Z40] e AL Z YElG L, o|d AFE nigo =
M EW tyrosinase FAAAS SolRE 438 FEE 0, 100,
300 1832 500 ppme. &2 ZAA 3}

2Cim 2 &2 #2l7F mouse melanomaBle) Al
ZLY tyrosinase mRNA 2+&10f| O|X|= ek

Mouse melanoma(B16) Ao Z¢ty] & FE5S A

160 1

140 d
d d §

1204 % B ﬁ

80 a

60 -

Cell viability (%)
=
8

40 4

20 A

Control MDP MDP MDP MDP MDP MDP  MDP (ppm)

100 250 500 1000 3000 5000 10000
Fig. 3. Effect of Paeonia suffruticosa water extract on cell
viability of mouse B16 melanoma cells. MDP: Paeonia suf-
fruticosa water extract. Results are from three experiments and
are expressed as mean+SD (n=3). Means with the different let-
ters are significantly different (p<0.05) by Duncan’s multiple
range test.
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ol AvE Fig. 49

o H] sl 300 ppm}

500 DDm-4 %‘?_}&] FEES X9 S W tyrosinase
mRNA @&o] A3 7HA3tHTt

St 2 FEE9| cellular tyrosinase & 24X

Ecty] & FEEo] A ZW(B16 melnoma) tyrosinase 2

A MDPF MDF MDP
Contrel 104 300

so0 PPmM

1.4 4
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0.2 1

Fold-Induction of tyrosinase mRNA @
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Fig. 4. Effect of Paeonia suffruticosa water extract on ty-
rosinase mRNA expression in mouse B16 melanoma cells (A,
B). MDP: Paeonia suffruticosa water extract. Results are from
three experiments and are expressed as mean+SD (n=3). Means
with the different letters are significantly different (p<0.05) by
Duncan’s multiple range test. Cells were incubated with medium
containing 0, 100, 300 and 500 ppm MDP for 24 hr. The tyrosinase
mRNA levels in each sample was normalized to the quantity of
GAPDH. The fold induction of tyrosinase mRNA in treated cells
was calculated as ratio of the corresponding mean value of the
control cells.

120 ~
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Fig. 5. Effect of Paeonia suffruticosa water extract on ty-
rosinase activity in mouse B16 melanoma cells. MDP: Paeonia
suffruticosa water extract. Results are from three experiments
and are expressed as mean=*SD (n=3). Means with the different
letters are significantly different (p<0.05) by Duncan’s multiple
range test.
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AT v A= PSS Yol A= Fig. 59 2ok &
Ao FA Tl 2 Hlwste] A A /‘ﬂi
W tyrosinase AL JAAI AL, 500 ppm 2y B ==
59 ATl AE 26.24% tyrosinase EAlo] 74T
o449 7v], =04 &9 59 AATLAL tyrosineol A
%HLO}“ A& 9 4ksl FEFHE-E-olH, o] A tyrosinase
3o}, whelbA] tyrosinase €A+ melanin
"@E“é% AL F e Aoe=Z A Uok1D).
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Tyrosinase %9 melanocytesoll 4] detd S =
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FS Al A9} a cell-free A oA Lolr gkt
MDP<] E]-E]%L A2 AZEL DPPH assay® EolR

% X
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0y

MDP= ¥ DPPH 2tHZd &2724-8-3 BT Al Xy
tyrosinase g4 RT-PCR, 434S vl$2 Bl6 A|E
ol A SAToZHN Lol it 24X B9 & F&2&
S 53 A E WA tyrosinase mRNAS} §4-%4Jo]
Ay} vlaste] dA 8] A A o9 e AAREL
JAkslE o] &1, tyrosinases S0 2 AT 4 A=
50 & FEES ©]€3Y melanin S AT 5
Ae P SPGE e 88 5 e TS AAsk
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