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ABSTRACT
Depigmentation activity of Kakamseosiokyong-san

Dong-seok Son, Yoon~Bum Kim

Objective @ The aim of this study was to investigate the skin-whitening effect of
Kakamseosiokyong-san

Method @ We investigated that the extracts of Kakamseosiokyong-san inhibit activity of
tyrosinase, the enzyme which converts 3-(3,4-dihydroxyphenyl)alanine to dopachrom in the
biosynthetic process of melanin. the UV absorbance of the extracts in the UV-A region and UV-B
region was measured by UV scanning. the effect of extracts on cell viability and melanin
production in cultured B16 mouse melanoma cells was measured, and cytoprotective effects of
extracts on PC12 cells injured by hydrogen peroxide was measured by MTT assay

Results : The extracts of Kakamseosiokyong-san inhibited activity of tyrosinase. The extracts
not only showed inhibitory effects on melanin production in cultured B16 mouse melanoma cells, but
also exhibited cytoprotective effects on PC12 cells injured by hydrogen peroxide, but did not showed
an absorbance in the UV-A region and UV-B region. '

Conclusion @ These results suggest that Kakamseosiokyong-san inhibit melanin biosynthesis

which is involved in hyperpigmentation and could be used as a whitening agent for the skin.
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Table I. Composition and Dosage of

Kakamseosiokyong-san

A H 8% Hii(g)
35 Phaseali Radiati Semen 10
= Angelicae Dahuricae Radix 10
=3 Bletillae Rhizoma 10
Fék Ampelopsis Radix 10

BEE Bombyx Batryticatus 10

S[ie Typhonii Rhizoma 10

K% Trichosanthis Radix 10
BE Agastaches Herba
B, Ledebouriellae Radix
7N Ligustici Rhizoma
EA Gleditsiae Fructus

it 80
(2) Aok

Mushroom tyrosinase, .-3,4-dihydroxyphenyl
alanine(L-DOPA), L-Tyrosine & SigmaA}o
A T, 3 o9 AMET Al F& FA
dFE AdE AR E, #r1E4de SW 9
Atolzteto 2 B-E TSl

PC124 2 9] wje] AH8-¥ RPMII640 wH=] ¢t
horse serum, fetal bovine serum,
penicillin-streptomycin, 0.25% Trypsin-EDTA®
2% Gibco BRL(US.A)OIA Felste] A3t
3, poly-p-lysine, DMSO % 30% hydrogen

Sigma(U.S.A)AFY] AFEL FYstd
AHgd MTT

diphenyl-

peroxidet
Abgsrdth MTT
(3-(4,5-dimethylthiazol-2-y1)-2,5-
Sigmaol A Fystq A}

assay°l]

tetrazolium bromide):

£33

(3) Al
A¥ol A}L-H melanoma Bl6 MEFE A&

Yetm AEFLAORE Folwol A&
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o} PCI2A X &= PC12 Al L F(rat,
pheochromocytoma) ©l3ted zpch &t o] 3o 8t
otejstn A 2 HE FFol AL Hch

@) 717

ok ¢}

U.S.A)% evaporator(eyela, Japan)E AM&-3I4

i1, tyrosinase, melanoma cell assay, MTT

assaydlE& ELISA E09090(Molecular
Device, US.A.)E A}&3tHth

&7 ¥Zd+¥ sonicator(Branson,

reader

2. A3y

1) ANz =4
MBERESRS & 80gd HloAd ¥ F
85% MeOHE X1, 424 &dF&F & F,
sonicate® 1A17F A1zl F, filteringdte #A &
% 33] dAlgArh
mEABERRS $5Eg23ad s ¥
% F%7]2 MeOHE %A A powders &
t}. final powder volumed 6.35g°|¢lch. 2 3
powderE 10mg¥ e-tubeol %3, D.W: MeOH
= 111 H&2 (& 500p4) 1nE o], 10mg/md
& WEAT

o

32

(2) Tyrosinased] &4 JA& &3

& A (tyrosinase), DOPAE phosphate buffero]
=k (o], DOPAE 10¥ ol AU Ast
7] W&ol ¥ B tyrosinase® WE B
Bt AEE weit g4 TEo] &4
DOPA 493mg& 50m¢ tubeo) %3, phospate
buffer 30m{E 21, vortex¥T. Fx=E ZF
sampled 100u% M e-tubed) W ATh

sample® FXHZ 2000ug/ml, 1000ug/ml, 500
ug/me, 200ug/me, 100ug/meo] H =5 35X st

96wellol DOPA 120uf+sample 4005 Y31,

F 2 (tyrosinase)E 404 addF, 37ColA 208
incubate¥-oll elisa reader& ©¢]&3ld A
dopa chromed %€ 490nmolA F3FE= A3
2 AHEE Y5F Zol FHAN dUt
control& <z gle] D.W MeOH = 1:1
solution 40ul+phospate buffer2 3%t}

AME = [(control® Am-AlELHol Hitg
72 9] Am)/control®) Ausl}*100

(3) UV-A9 Yy UV-BYYdA F<

= =3
methanolol ZAMARE 334m(vlo]a2 F)RE
>0} 200nm~600nmel A UV scanning& 33

o] 1 absorbanceZ A3t}

(4) Melanoma MX FolA9 HMEPEE
# melanin B F5H

B16 melanoma cell line2 10% FBS$} 200mm
TPABennett DC, cooper PJ, Hart IR. 1987)7}
A7}4 RPMI medium 16408 %] &} A v kst
Stk 100m tissue culture dishol 10m¢<] Wiz &
W o 5x10°70e] AEE HEdAT 37T, 5%
COz 87 A 3-4Y F confluentdtAl ztetd 24
well plateo] 10°cells/well2 3 4ste] A HFs}
I 24X e T

well 3 1000xfdm] HjA] &S o ZolFHA 10
w ARE 397 AT F(solvent :50%
propylene glycol, 30% EtOH, 20% H,O ) 143t
= R 4=

cell viabilityE& ZA37] AA wAE AA
% PBSZ washing3l9th. Crystal violet (CV
0.1%, 10% EtOH, “==] PBS) &% 200uE A
7beta 583 A2olA incubation 3 F PBSE
2¥ washing3tgch. 95% EtOH 1m¢ E7pste] A
2ol A4 10%7 shaking® F 96-well plateo] 200
wWE 7HHA 590mel M FEEE SASAUC
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melanin ¥%& A5 fAsiA wWiAE AA
¥ PBSE washingdtgith. 1 N NaOH 1 mé¥ 7}
3 & pipettingg o8 W Fo2H melaning
ol & 96-well plated] melanine] &Hd 4
WA 2008 ©1BAR F 400molM FHE=
g3t ch

o o

(5) Hydrogen peroxideo] 23l Hxd
PC12 A& st Wo]ad&3

@ PCi2 M X2 ik

PC12  cell(rat,
horse serum(Gibco Br, US.A), 5% fetal
UusaA) % 1%
penicillin-streptomycin(Gibco Bri, U.S.A.)o] &
3 RPMII640 #1X](Gibco Bri, US.ADE AM&
ste], 2= F=7F FAHE 37 T L) &
A 95%9] F719 5% CO:2l EF7IAE AL

FatdaA wFsHct. AEE poly-p-lysineo
2 coating ¥ w1%¥471(100mm)olA wldd F
96 well microplatett 6 well plate] 15 x 10°
cells/md] FE=2 A3t olag F AP}
=3

@ A1&9 hydrogen peroxide?] A€

3x10* cells/well®] PCI2 cell& 96 well plateel
EF32 24 ~ 48775 37 T incubatordl] A
ujokat gk, wiFd L serum free media® LA
¥ ¥ DPBSO = MBAKREEHR FEEE
HFFx7F 1, 10, 100 pe/mio] =2 908 A
Azlstdd. o] W WEFS DPBSE #&
2 T3t 9020 Z#}3 F 30% hydrogen
peroxide& DPBSel] 3435l 150 pMY] FEE
st

@ MTT assay

HMEAZTEE 2H87) 98 MTT reduction
assay®& A& 999 96 well plated] 0.5
mg/mée] MTT 200 & 3 4A1ZH5<L 37 Tol

pheochromocytoma)  10%

bovine serum(Gibco Bri,

A dke Azl & o7)e isopropyl alcohol 100 g8
€ Y1 shaking plateo]A] shakings}o] <3
4312120 & microplate reader® o]&3tal 570
moA e UV FFEE ZAsAY. AZAEE

(%) FI}=3}E HO0E AR & AAE

of g WRgz velioh

@ ZAWE

g FHE BAINI] Y3l 4 AHEE
HZ2F3 8RS E Student’s t-testE AFR-3HS
o},

L. B AT

1. Tyrosinase &4 oA a3

9%6wellol DOPA 120pé+sample 4008 Y1,
& Ax(tyrosinase)E 40u8 add$, 37ColAd 20%
incubate -9 elisa reader®& ©l&3 AR
dopa chrome®] %% 4%0nmolA FFE =Hst
Z A& SHAN Atk controld FA ¢
o] DW : MeOH =
buffer2 3t th

MBEEEESHR FEFEES TE 9gEHe=
tyrosinase 4 9AEAE JENUG. dE2F
o] H]&l4] tyrosinase B4 AAZ7F 100x8/meol
Al 0.3%, 200pg/meA A 3%, 500ug/miolA 6.7%,
1000pg/meol Al 9.3%, 2000pg/miol A 12.7%E U
Bl 2zt A dArs 39 9E dgs G
X2 st¥rHFigure 1).

1:1 solution 40gf+phospate
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Figure 1. Inhibitory effects on tyrosinase
activity of Kakamseosiokyong-san Extracts

Tyrosinase was preincubated with test
substance at 25T for 10min prior to
incubation with dopa for 30min, and the
absorbance was read at 490mnm. Values are
means * S.EM. of percentages of normal

group (n=9).

I g i E A el %58 methanolol 33.4um
(alelz 2 E)Z =9 200nm~600nmelA UV
scanningS  Fd}PnL, I UEFToRE
methanol & A}8-3+%1

UV spectrums &

2. UV-A9 %5 UV-BR oM e F5a7
. o

s A3} s R A

B9 ASE vz B,
UV-A(270-290mm)F UV-B(350-370m) el 4 =74
¢l peakE HolA @& Utk I EA
e UVHYEDA vitEe F4¥ & A

(Figure 2, Figure 3).
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Figure 3. UV spectrum of
Kakamseosiokyong-san

3. Melanoma A EFo]A ]
melanin 44 #ZFoll PIX & I

B16 melanoma cell line> 10% FBS< 200nm
TPA(Bennett DC, cooper PJ, Hart IR. 1987)7}
78 RPMI medium 164081 A kol A wj s}
Ak

cell viability ZA37] A wixAA F
PBSZ washing3d} % t}. Crystal violet (CV 0.1%,
10% EtOH, Y™ =] PBS) €9 2002 3 7}staL
5&3F A&oA incubation ¥ ¥ PBSE 2%
washing st th. 95% EtOH 1m{ H7}sto] Lo
A] 1047t shaking & % 96-well platedll 2000
g 7}l A 590mAA FFE=E SAsACH
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Melanin &#&4-& A3/ faAiXs 6=
AA ¥ PBSE washingdtth 1 N NaOH 1 mé
4 7Hgk & pipettingg o2 W FozH
& =9 % 96-well plated] melanino] &
o] A1l F 400mmeil A

melanin
8 A4E WA 200uE
FEE SHFA

PG E A R B EFHoE
melanin A4 AHAEXE Jehddck. dxTe
Hlsh A 1pg/meoll A 75.20%, 10ue/meell A 70.80%,
100pg/mecl Al 57.50% & “FeEpUIAch T3 A ZA
EE&L 1pg/mol A 7430%, 10pg/miolA 64.50%,
100pg/meo X 62.10% 5 YEbUTH ZF 48 Z
e 3 OE 4¥F YEAE stck(Figure
4).

FE2ELE
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w000% | - celiel ODZ!
2000% ¢ =i mefanind &1 2
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0.00% +
1ug/ml 10ug/ml 100ug/mé
concentration

e AgsA

anjdzy #wF Az cell
hydrogen peroxide& A3t o2 HAbTol Hsf
o A&A PCI12 MESF7F 24891, BEx&d
Hejo] WS vk MTT assay 422 PBS
& Fos txTolA 232+4.0%9] HNEYELS
B W mEREAR WESFEELS 1, 10,
100 pe/molA 4z 465:3.1%  (p<0.05),
58.4+2.9% (p<0.01), 31.7+¢25% (N.S)9] N EXA4&
€5 Btk ¥e 24U 1, 10 /A E F
9% &8 Bgoyt & FEQ 100 pg/miel
Me 33 Zazt itk a3y nE oA

morphology 4}

9 AEEAE AT YdrHTable I,
Figure 5).

Table I@I. Cytoprotective effects of
Kakamseosiokyong-san Extracts on PCI12
cells injured by hydrogen peroxide

concentration(yg .

protection(%)
/mé)
1ug/mé 46.5+3.1% (p<0.05)
10¢g/mé 58.4+2.9% (p<0.01)
100ug/mé 31.7t25% (N.S)

Figure 4. Effect of Kakamseosiokyong-san

extract on cell wviability and melanin

production of B16 melanoma cells

4. Hydrogen peroxide°| 2|3 #X¥ PCl12 A
EEgel HE I

mBAEEERKS AMEEND g FoAZHE
#2317 9sle PC12 AL E 96 well plated] 3
x  10° cells/wellz  o]dd: 37 TelA
incubationd}te] celle] Z Fztd AR AP A}
£tk 24X Fo MEAKTERYN FEE
1, 10, 100 pg/mee]l HEF Azt 0¥ &
2]4]g 3 150 uM hydrogen peroxideZ 2417}

NN e
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Figure 5. Cytoprotective effects of
Kakamseosiokyong-san  Extracts on
PC12 cells injured by hydrogen
peroxide. After pretreatment of PC12
cells with Extracts (1, 10, 100 ug/ml)
for 90 min., cells were exposed to
hydrogen peroxide (150 pM) for 24
hrs, then cytotoxicity measured by
MTT assay. Viability of hydrogen
peroxide untreated cells was set to
100%. Values are means +* S.EM. of
percentages of normal group (n=9).
* represents significantly different
from hydrogen peroxide treated control
group (*p<0.05, **p<0.01)
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stimulating hormone, MSH)2] #u]& Z3138}q]
E

7iolE A7A @k ANHQ 0 2EH2I)

#AE AE 7Iust dS AAAE Bt g
EF AUAA AZE 24 =HE HaFAdA 2
H) 5 = A3 2 3 2 2 (adrenocorticotropic

hormone, ACTH)o] AR} ®eo] Eulxof
melaninA| X AFZ2EZ2(MSH)S &5 F7H4]
Ak 7igk BAA] 750l vdwAAY e
7% AsHB Mi Ao deoju:
glon, wgo i Wl =3hdl(bergaptene)
2L o] &) m¥o] M FIAE @Ak =3
2107t A AMEE 28A e Al HE) x
st Ade] s FAastAde] 4 Wizl 2A
E A gt

7inle] g AFES obz FYol HA &
& Aeojt AA YUt A dE o) gsHE W
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HH =4

A9 %

derivatives)} = A (nonphenolic
derivatives)7t it} #HE4 FEA = o7 de
Al453 3lz FDA(The Food
Administration)®] %¢<€ 92 hyroquinoned®]
A3 vHEA FEAZE tretinoin®}  azelaic
acid7b gldh. =& ¥EY CE melanin B4 &
AAEA 7w gl &A7t dodn gEA A
o} FEAoA W] Abslso] R E] W&ol
Fa AAZAY A ALges A AAE
o gt} AT o]2PFHUE o8t HEIR

and Drug

cel 4% HusAzle Wyl *]EEJ sl
ol ZFEML AFE &N ARE FHe=
A, Sid, ERae WdS vﬂwm 332

g vgozA dFojy 3eEde F3
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7R o] oA BAHAE=G olF HF Fad o

o
& 3= Aol melanin®]t}. melaning FH ¢

e HRojA] 2= active oxygenolt} free
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AE, ZAZHAE, HIYAE EoA Euse
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2 XAF basic fibroblast growth factor(bFGF),
nerve growth factor, endothelin-1, ACTH, B
-lipotropin, B-endorphin, prostaglandin $¢] %
H] o} oA
hormone(MSH)®] %o Fag o2 4A
AR, B AYMel s AW FHAxe
melanin A|ZAX a-MSH F&A71 7183 5
Ao o]E EIA XM a-MSHS AAlo] Zr}
51, o] a-MSHe AXZ ¢8A9 4o
84354712, AX W

cyclic adenosine monophosphate(cAMP)E &7}

a-melanocyte stimulating

adenylate cyclaseE
A}A cAMP-dependent protein kinase%! protein
kinase A(PKA)®} tyrosinase’t Z4l3lg o2
doljvte d™9 FHgog dystu gl
melaning VEE 2LEHLS AA Wl A
Hog EAe ofnx=Ate AdF
o}, tyrosined melanin A% WelA tyrosinasez}
T &4&d 93 AtstsEle]  DOPA(dihydrocy
phenylalanine) 2 W8t DOPAE © & Abshstel
DOPA quinone2. 2 Hl¥t} DOPA quinoned ©]
F AT ARNEE AXH HFHoZ ZAM9
eumelaning $E¢] W § H DOPA quinone
o] cysteined} SHA =W cysteinyl DOPAZ} gt

%9 tyrosine©]
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sojxx a1 A7 ZHZ7BM9 pheomelanine] THE
ojxt} o]F A4tE melanind melanosomedl
Ay ZAAYAHAEE AgdEd. ZAYPZAELE
H-ould] w FHOE olFdA HY HETH
o2 RoHe] ggdg. o# 3 melanin®] H A
Ao g A AL wutza po wR
Hol FuEM, w2 FJoz Yid H¢ 7
b, #ZA4E A3 melanomast®: WHI
A7t At

AA SEHT gl vINAAY 7|AS thgst
ok A Ad, ded MEZ AsALERH
e, G429 AA, tyrosinase A, Webd
Mrol #d # ZAZFY "-2¥ 3 59 7
Heo] &5 5 ot

A4 Ad & UV-A, UV-BE
Agdtes BEFEAE oliEEHE,
oxybenxones°]  glow,
melanin®] A& HHIE JAzHGEAQ]
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