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The Study on Depigmentation of Kamikwibi-Tang

Ho-Soon Park, Hye-jung Kim, Yoon-bum Kim

Objective : This study was performed to investigate the depigmentation effects of the extracts of Kamikwibi-Tang.

Methods : Inhibition of tyrosinase activity, melanin production & cell viability in cultured B16 melanoma cells, UV
screen and cytoprotective effects on PC12 cells injured by hydrogen peroxide were measured.

Results : The extracts of Kamikwibi-Tang did not have any inhibitory effects on tyrosinase activity and did not show any
inhibitory effects on melanin production in melanoma cells and also did not have any inhibitory effects on UV screen. But
the extracts showed high cytoprotective effects on PCI2 cells injured by hydrogen peroxide.

Conclusion : These results suggest that Kamikwibi-Tang indrectly inhibits melanin biosynthesis which is involved in
hyperpigmentation and could be used as a whitening agent for the skin.

Key words : Kamikwibi-Tang, Depigmentation, Tyrosinase, Melanin, UV
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Table . Composition and Dosage of

Kamikwibi-Tang
BEL k2 Jiihzi04]
B ‘Angelicac Gigantis Radix 40
FERRAY Longanse Ariflus 40
22 Zizyphi Spinosae Semen 40
Wt Polygalae Radix 40
Ag Ginseng Radix 40
o Astragali Radix 40
it Atmactylodis Macrocephabae Rhizoma 4.0
ki Poria Coocs 40
A& Auckiandiae Radix 20
FH Cimicifugae Rhizoma 20
BRE Leomri Herba 20
HE Glycyrhizae Radix 12
4] Zingiberis Rhizoma Recens 100
K3 Jujubee Fructus 60
5t 552
2) A

£ A7 AH8E Aae ge 35F
FE GTFET F WS F TEAxEH A
£3gch ZhAnlE & 55288 fElE @ 354
of W3 FF4 2000 ocE Ho| Ngv} F83 2
ZEE S 35 B WA oe FYAEA
oA &% 100, C2 242t 7}4% ¥ 13 AgAS
Ao FHT 1500ccE ¥R AL MG F 2%
Al AUk 1, 23 AN EF3le] filtering
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digietolH| I3 2 FetE 4] AN7A AL 2004 8Y)

1 3H4 AFEetadd Y& F rotary vacuum
evaporatoroll X A B& F FAAZ|GN 7ivlH
Mg 1561ge QAT T F powderS 10mgH)
etubed]] ¥ DW:MeOH = 1:1 B]&(Z} 500042
In¢E ¥} 10ng/meS TEAT

3) Alek

Mushroom  tyrosinase, L-3,4-dihydroxyphenyl
alanine(L-DOPA) 2 Sigma(US.A)AIN TA3%HTE o]
9o AGEL FALFEE AHREgeH, 1718
nie gAte] s @=)alA FYAT

- Melanoma cell} PC12 cell9} uj%kol] AREE RPMI
1640 ") 9 horse serum, fetdl bovine senum(FBS),
penicillin-streptomycin, 025% trysinEDTAE Gboo BRU(USA)
M U, poly-Dysine, DMSO 3 30% hydrogen
peroxide’= Sigma(US.A)oIA FI5kc,

MT ampoll A8l MITGESdneiykhied 2312,
SdpenHeradivm tronidy= SgrUSACR 73R
4 AZF |

B16 melanoma cdl lines} PCI2 cell fine(pheochromocytonm,
)2 At AEFLPol| A Fojgiglet.

5 7171
Tyrosinase assay, melanoma cell assay, MIT assay

o= ELISA reader B09090(Molecular Device, US.A)
< AHESTt.

2. AEuy

1) Tyrosinase 84 9A1& 23"

Tyrosinase, DOPAE phosphate buffer(67mM, pH
68)o] =Rk AlgE FZHEZ 10ugmd S0ugmd,
100ug/mt, S00ugme7t =& FAsigion, sxd
sampleS- e-tubeol] 2Tk

DOPA 493mg& 50ml tubeo] P& F phospate

50

buffer 30mfS Y vortex$ch 96 well platecd]
DOPA 12009t A8 Fx¥ sample 400E Y1
tyrosinase 40u0E H7et] 2 well ¥ 200 o
E % 37Col|A 2087 incubationdtct.

A4 ¢ DOPAchrome?] - ELISA reader& ©|-§
3t 490 FHAMY FHEE FAEAT

22 AlZuA DOPA 1204, MeOH 4044}
tyrosinase 4042 B}

tyrosinase 84 A &L thgF Zo] A
=3

AA g = [(HZTE A490-AE9] A490)/Th =T
A490]x100

2) Melanoma cellolXe] depd A& AZ A
28 3%

(1) Metanoma cell®] ¥

Melanoma cell& 10% FBSS} 2000M TPA7} H7}
¥ RPMI 1640 wix|of|A] wjda}dct.

100n tissue culture dishof] ®}#] 10méE P31 <
5x105709) AEE HESHT 37T, 5% CO2 ¥4
A 3~49 £ confluentd}A] AR 24 well plate
of 105cellswell2 3]48te] A HF3EI 24A13F uhjd
3tk

2) NEY A _

welld wiA] 1000utE vl ZolFuM FEE
A&E(1, 10, 100ppm) 10uE 3UF AAM F
(solvent: 50% propylene glycol, 30% EtOH, 20%
H20) 24217t o i gatdct

3 2ad B4E 33

debd BHES S48 A3 HIRE AT
¥ PBSZ washings}$lt}. IN NaOH Im(#& 7}k
¥ At pipettingdte] "WebdE %2 F, 96 well
plated] Hebdo] e 43 wiA] 200uE o]43}
1A 400nm FHAAM Y FFEE SHHA



(@) HE BEE 27

AEZAEES A3 F8 wiAE AAS ¥
PBSE washings}it}. Crystal Violet £4(CV 0.1%,
10% EtOH, umix] PBS) 200uE AH7lsta A&l
A 587} incubation® ¥ PBSE 23] washingsiich.
95% EtOH Im¢E F7}8ki 424 103} shaking
3 F 96 well plateo] 2004 ©]43}24 5%0mm
Aol Mo} FHEE ZA3G

3) A Agas) 23

Methanolol] A& 334ME 0|3 UV scaming&
N#ste] UVB280-320nm)9t UVA(320 ~400nm) 5 &
o] A9 &4 Z(absorbance)E FA 34T

23 ARYA methanol® 3tk

4) Hydrogen peroxideol &j3] #x¥ PCI2 cell &
Aol ok drstas 53

(1) PC12 cell®) ufo}

PC12 cell® 10% horse serm, 5% FBS 2 1%
penicillin-streptomycino] 338 RPMI 1640 jR|o) A
st on, $57t dReA f=HE 37T )
7)ol F7] 95%8 CO2 5%9] EV|RE AL F
8k

AEE poly-Dlysine 2 coating® ] %-&71(100
mmyollA] okl & 96 well microplatet} 6 well plate
o 1.5x105cells/mee] FE2 3|43t o]A3igich

(2) A28} hydrogen peroxide®} 3z

3x10dcells/well 8] PC12 cellE 96 well plateod] &
FE 24~48A 713t 37T wgr)ol A gt
ek Wyelg serum free media® WAY $ DPBS
of =91 25 AE(, 10, 100ugn) S AN s
o 90%o] AAF F 30% hydrogen peroxideE
DPBSel| 8]4{3le] 1500Me] sE2 Agsgth

HZTe Agd4 DPBSE e Rz B3
At

BEE 9 29 ¢ AFuRe v i) 3¢ 97

(3) MTT assay

AEXBEEE Z457] 93] MIT reduction assay
& AR

PC12 celle #F3 96 well plated] 0.5mg/mi<)
MIT 2004E ¥ 4A7HE<T 37TAA WA
&}7]¢]| isopropyl alcohol 10044 @31 shaking plate
o] A} shakinga}e] ¢-3] £8)AIZ] ¥, ELISA reader
& o839 570 e FHEE FH}A
th 2t AEATE 33 BEAYT A3 JoA =
8k

) BAEH

EAAEE Q=44 SPSS(ver 100)E o]-8319
128

7t A¥FH Y27 HIE Smudent’s ttestT
AR e, FAFEL 0052 A

dxf

1. Tyrosinase &M {3}

HEZFH BT tyrosinase F4 AAES YME
9 7R g 2EEL 10ugnol A 1.9%, S0ug/mé
oA 123%, 100ugmiolA  4.56%, 500ug/méol A
294%9] AAE&S B3, d2TQ Kojic acide 10
pgmeoll A 1472%, SOugmiolA] 68.79%, 100ugmlol
A 84.48%, S00ugmicl A 98.53%2] A &S Rt
(Table 1, Fig. 1).

Z Agae 33 U 4Yd ARy PaA
a5t

Table 1. Inhibitory Effects of Kamikwibi-Tang on
Tyrosinase Activity

ion
10ug/mé SOugm{ 100ug/mé S00ug/mé

Kamikwibi-Tang
Kojic acid

19 % 123% 465% 294 %
1472 % 6879 % 8448 % 983 %
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Fig 1. Inhibitory effects of Kamikwibi-Tang on
tyrosinase activity

2. Melanoma cellofiA{2] melanin MMED ME
MNEEO] o|x= 52

dehd JHES AHER JANY FE2EL
2ppmo A 105%, 20ppmellA] 109%, 200ppmoi A
1283%9] ARES BAL, PTUTS 2ppmolr] 88%,
20ppmol| X 54%, 200ppmell A 40%9] BAAES B
t}. (Table 2, Fig. 2, 3). '

AXAEES AHEY slojAuE FEEL
2ppmol| A} 98%, 20ppmoll Al 96%, 200ppmolA] 84%2)
AEES B3, PTUE 2ppmoll A 92%, 20ppmol] 4]
86%, 200ppmolA N%e] WEEE HAh . (Table
2, Fig. 2, 3). ‘

Zt A9ZTE 33 wHE A% dae] PExe
Eigs L=

Table 2. Effedts of Kamikwibi-Tang(mean) on
Melanin Production and Melanoma Celt
Viability in the Melanoma B16 Cell

. concentration cell viabilty
specimen
) (%)
o e
2 105 9%
Kamikwibi-Tng 20 109 9%
200 123 8
PIU 2 88 92
) 20 54 86
(phenylthiourea) 200 20 2
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100
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2 ppm 20 pprn 200 ppm
concentration(Kamikwibi-Tang}
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~@~cell vianitly

Fig 2. Effects of Kamikwibi-Tang on melanin
production and melanoma cell viability.
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Fig 3. Effects of PTU on melanin production and
melanoma cell viability.

3. XN xta

100ug/ml ¥52 UV-BYE(270~290nm)z} UV-A
FHE0~370m)l N FrEE AT dn 7}
ol ALY 2ZEL UVB 9 UV-AS A §97
A FF J2E UehliA estriFEg 4).

vetals Spectra:

Fig 4. UV spectrum of Kamikwibi-Tang.

4. Hydrogen peroxideoll 2|5 F5E PC12 cell
240 st gMstE )

o) B2 A3 cell morphology’d hydrogen
peroxideE A@ T2 Al vldlq AstAl
PC12 AE7t 22892, BT Huo ¥y
< B MIT assay A0 2 PBSE F3 tj=2F
odlA 44.1£34%9] AMEAESE B ¥ 7|
Hlet g FE2E2 01, 1, 10, 50 pgmidlA Zz}



1304+69%, 117.9168%, 1223+29%, 130.216.3%
(NS)e] NENEEE BT A wko FAA
AXRE ZEL WA AXE FTAANIE Fot
32 BYch (Table 3, Fig 5)

Table 3. Cytoprotective Effects of
Kamikwibi-Tang on PC12 Cells Injured
by Hydrogen Peroxide

concentration  cell viability

specimen P-value*
(ug/mf) (%)

DW. T 415340 235E1D

01 130469 2877

. 10 1179:68  42IE7

KaikoitiTmg 15 123129 2337

500 1302163 3937

* calculated by Student’s t-test ( p<0.00001 )
* (Values are meanstSEM)

B01 w/ed
0 Lo/

0 100/mt
Syt

o 89 & 8 8 8 B 3

Fig 5. Oytoprotective effedts of Karmikwibi-Tang on PC12
cells iniured by hycronen perosidey( « P<0.00001 )

ik,

HR7} A9 xF=o] dehs Fesiel @
P37 wE Adxsiz 9% gRdge Wige
oty mE°, mE, mEe, e, HEw
FoR% EE4n ggdA &3 B £ e 74
(melasma), F327)(freckle), 78} X(sebortheic keratosis)
Sl sjgsict

AlA 7inle diRE 7197) GACAN T
g Y xE3RY A FHY FH20F

REE 9 22 : JAHuIRe ol xse] B AT

AgoeA A BEEe] F2 B, ojv}, S
£, 2, 8o jdes 47y A4, 94, e,
Ae), BAHQ] 2EFA Fo] 9] Hn o]
3 S oslE Aol Yok AL AR R
AU Sl e 453% A}E melanin
& AFPYATE 4 g AX g
g0 g FRMog EophA Hu x32 <
& AL Ede ALdd o Bt o
2ol 7|nl9) 99leg gy,

SESN KRZ AR BHZEFES U2
O =5 BIS HHKOE Fumo) THEL 9908
Bgkon, A BEASE sty MEE Bt
BEFTT 393", QAL BAFRE AY &
kel BES, tAE #e 58 9902 Fotst
ﬁt}-‘s)'

AuiERoA nus} BAsd ALY Ao
B RS EAA, BATEL UM, A,
Bah Sol Jlom, BRE Al Bk AT
whER, BEE, B8 PR #9 S0 Esdn
0 ok AM-E BB K, B K B B
k, o, S5 B So)uok®

52 melanin, hemoglobin 2 carotene 37}%] )
Jaix ZAHEY olFdA 1Y FoH AL
3 o] melanino]th. melaning] F¥ HTE T3
ol A HAE= active oxygeno]u} free radicalg A A
3, AN FIHE ol HiRe] YRE B3
Roltk. BRIl AN x2HW dahd HEE
a2 S w2t F kA 9 doled, UVA &
£ visible lightl 98 A8 A&7 UVBY
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huskEiRG FE8d tiste T melanin A
AHEIE tyrosinases} B16 melanoma cell linesl|A]
Ao, 58 294 Xd %9} Hydogen
peroxideo] oJ3] =¥ PCI2 AE&F o g4
StET] tisle gotrsirk.

Tyrosinase AT HFXNE Wz H2d
A3, RGBS $3 52 tyrsinase 4 JARE
7k wj g meksAl JERA L, tyrosinase 84 <
A7\ A e 83 gt ReE 4ZEnk

Melanoma cellefAe] Hahd JHYEFH Ax S
g9 nlXe 27E AT A, mKEEE 33
2 melnin Y& AR 2T, 200ppm
FEOMY 8% AT HEES & AXEAE
Yehlie fod 298 29

UV speotnims £48 23, nekEEE FEE
& gz vaste 3% UV-Ast UV-BY Y
A 2R f9Fog Mg F48A Fstth

Hydrogen peroxideol] ©J3] fr%® PCI2 cell &4
o gt FAslaRe AFY A, dxTdA
44.1134%9] AXNESES B yhd  IREFRE
WEe2E2e 01, 1, 10, 50 ugmiolM 2z
130.469%, 117.9+68%, 122.3129%, 130.2+6.3%2)
AXIHEEE o PIFERE B FYt

oo A 7| ANG FEE0] YA
A8 O gEe HPolt tyrosimaseE A3}
melaning 2ol 717 FEIA Y& Ao
Az, AT AEAEEAMY] FoAT it
3 agddNe o383 AEE NI Fee
= A02 HolME melminBA TR M e
Z1de A8 gl UE Hola, hskEESel
dAeE AlkdThe FAA BAGA)EE =
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IBkERRES 58 v|HEFAE tyrosinase T
AA %, melanoma BI6 cellAe] HE =4 2
melanin A3 F £3, UV-A, B 499 E4&
273 59 e T8 HAso o gE FE
< 43k

1. REHIEE 5822 mushroom tyrosinase 84
& Ao} positive controle] BlEte] AARE
7} g wosigth

2. DBREFIEE 3352 melanoma BI6 A|X oA
melanin S JA A E ZHRAT AEZAHL ¢
AL AFAESEANNE FIF 2HE BYch

3. UV-A ¢ UV-B 9o X 9 mmeiaies 32
29 FFEE 34T UV-A9} UVBYGN BF
AQHE FARUA FFEHA) Fsick

4. HekREFMEIES] hydrogen peroxideo]] &3 H-5¥
PCI2 AE&A] did 3Hibst 3948 A2F 23,
YE2FoA 44.1434%9] AFAEEE HY whd
IREFEE HEESEEL 01, 1, 10, 50 pgmidA
Ztz} 1304169%, 1179+6.8%, 122312.9%, 130216.3%
o AXAYELE F% 2HE RYT
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