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Whitening Effects of Angelica dahurica Radix
Ethanol Extract
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'Dept. of Herbal Skin Care, Daegu Haany University
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EAR SUAIZ ATALN (O 2 mme] 19 23], F 59, W3] 30 wH B SE ARE EESl] % 13] 91
MElE B Sl AY SEA HE ¥ AREES A4 AN v ¢ ARE REw Az wog

biopsy punch® HFs}o] HMB-45 JA o2 WaphdaA] W glycoprotein(gplo0) Tl z2ek4 Wsks ¥ 319
ok AEZAEE SlA ARAA 625750 ug/meollAe] AlEAGEL w3, WaldAze] Festa wstoA= Al
BA2) gt S7HEE WU 9 SR 27171 AA 3 =3l s A S wEeM AR =xd
o] Gufirhztel wish Wahd M2} Jr7h 2HshA drolAlal, gplo0 Tl o) sk wEo|A AR =2
gploo Tl W Aol @A Eo1Edon], FEEAAME AR Exgo] GudfRel Hls) fofsiAl
(p<0.001) F23t=d ol 2= dArl7 W duel AASIGTh oY 2HE S WA ofgEFEES
SRt vENTE Qe AR goEnh

Abstract To investigate whitening Effects of Angelica dahurica Radix Ethanol Extract (ADEE), we used
melan-a cell line, brown guinea pig, and HMB-45. We treated with ADEE of 6.25, 12.5, 25, and 50 ug/ml
concentration in order to evaluate the effect of ADEE on cell viability and on morphological observation of
melan-a cells. Also we were induced the artificial tanning spots by 1,500 mlJ/co of ultraviolet B radiation on
the backs of brown guinea pigs (approximately 450 &#820;500g) and then the test agent of 30ul was applied
on the spots twice a day, five days a week, for five weeks respectively. The visible whitening effect was
evaluated once a week. At the end of the experiment, the animals were sacrificed under anesthetization. The
artificial tanning spots were obtained by biopsy punch and stained with HMB-45 to observe the gpl00 proteins
which were melanosomes. Our results show that cell viability was not reduce at ADEE concentrations between
6.25 and 50 ug/ml, melanin synthesis and melanocyte dendricity were decreased in ADEE treated melan-a cells
increasing ADEE concentration. In the gross observation, ADEE treated groups had lower pigmentation than the
vehicle control groups. And in the histological observation, ADEE treated groups had lower melanocytes than
the vehicle control groups. Also in the quantitative analysis of the gpl00 proteins using image analysis software,
ADEE treated groups had a significantly lower value (p<0.00l) than the vehicle control group and this results
agreed with the results of observation under microscope. From these results, we concluded that ADEE had
positive whitening effect.
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8519tk A7) F A9 ZAAE UVB sunlamp
(UVM-225D, Mineralight Lamp UVP, USA)E, A}2J4 =
A2 = UV-radiometer(HD 9021, Delta OHM, Italy)S
ARgSRlem, AEZa BEe
(CKX41, Olympus, Japan), 2] ¥ X322 fluorescence
microscope(Axio imager, Carl Zeiss, Germany)S, JAME
AL j-solution(IMT i-solution ver. 8.0, Canada)S AF85}
At WEG24] S oleld AoF U 7171 AFEHtol
2% 45 oeh&55E-3 brown guinea pig THof 837F
gt Aup ShAgt v g} Q1S5S Harghel qlck

inverted microscope

2.3 M=x A3

2.3.1 M=ZEZF L M[ZHH QY

C57BL/6 miceol| 4] 823+ immortalized cell line¢l
melan-a A|3ES Dr. Bennett(Cancer Research Center,
London, England)©.2 XE XOoF wo} 10% FBS(fetal
bovine serum)@} 1% PS(penicillin/streptomycin), 200 nM
TPA(12-O-tetradecanoylphorbol-13-acetate) 7} 3-3-%1 RPMI
-1640 vjX|E A}&3Fe] 37T, 5% CO, 272 incubator
ofl A ST

2.3.2 MTT assay

Melan-a A|ZZ 10% FBS, 1% P/S, 200 nM TPA~} gt
5% RPMI-1640 v *]of|4] 37°C, 10% CO; incubatoro]| 4]
7247t 54 QESE AlXl & AF ol ARE-EESITE melan-a
N EZZ 96-well plated] 27 M| EZ2(0.5%10* cells/well) =
HZF313 37T, 10% CO; incubatorof| A 24A)7F vl okst
ohe Wl7] o[RS EEE S (625, 12.5, 25, 50, 100
pgml)E BAAA 200 WA P T 37T, 5% CO;
incubatorof| A 48A]7F vjoF5}I T MTT7} 0.5 mg/ml 8-
= v XS 200 wlA] 9L & 37T, 10% CO; incubatoro]|
Al 3AIZE viSFEEGITE. PlateE 1000 rpmof|A] 1027t 4
22 3}o] cello] mictol 7hebelA 3 o WA E w21
DMSOE 200 X Y31 plate shakerol|A] 1587} cellS
o Hl T} ELISA readerZ 540 nm A4 &4 =5
S48k

2.3.3 Mizo| Hef 2HE

o] el sks sl 8 wx) olekera e
2 625, 12.5, 25. 50 pgmle] =xg H7kske] 37°C, 10%
CO; incubatoro]|A] 72A]7F Bl oFE melan-a A|ZEE A H]
AR w o =PFnF o R sk
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OF 450~550 go] brown guinea pig 3"}2]E OYC
(Oriental Yeast Co. Ltd, Japan)2 3 & Hofdlo} Al8-Alof
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(100 mgkg) 2.2 1}3/%H k&, 52| Sl ZARD 12
mm)E P02 FL2 71502 Agt W& Hal 302 nmE
&6k sunlampE o]-§sto] AoA-S 2AlSIGITH 219
e 3 13, 13] 500 mJ/lem* &, 3533+ A&02 dtof F
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2.4.4 HMB-45 HAH

4 ymFA2] ¥PEHE coating slideo] 2+ gujatd
Sl & benchmark XT automated immunostainer(Ventana
Medical Systems, USA)E A}&5o] A5t X531 7}
AL reaction buffer2 3871 A|Z5FaL & 3% ,0,0] 38
Zr @10l peroxidase®] /S AAAIZ F AAFA
HMB-455 1:1000.2 3]45}o] HR2-A|7|1l reaction
buffer® A|Z]$F TS biotino]] 205 WS- 3 streptavidin
of 255 "3 A|Fth DAB(diamino-benjidine)of ¥ &
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3.1.1 MIZZM(MTT assay)

Melan-a Al3zol] cfet wx] ofghgaa e o] AlEsA
ol W Ao ARgE AR B WY AFL Y8
MTT assayS AA|S}ETE MTT assay-S MTT[3-(4,5
-dimethylthiazol-2-yl)-2,5- diphenyl tetrazolium bromide]
AloFo] MU E 4% & u]EZE 2o (mitochondrion)
9] succinate dehydrogenaseo]] 2]3}| formazang 45H=
o] o] B34 Az F22 nEFEote] 24, WA
= Ao S onldte AL 2N METES S
Sl Al Wolth A% g ulAE W of
BEFEEY TS SA% A, S FE 100 pg/mie]
Al MZAYGEC] 68%FE LB} melan-a Al o] thgh i
A EEFEE0] HHoEsEs 50 ug/mE 21y
ATHFig. 1].
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[Fig. 1] Growth activities of melan-a cells treated with
various concentrations of Angelica dahurica
Radix ethanol extract. Values are mean*SD of 3
replicates.
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3.1.2 Mz=o| el =

Melan-a A|3Eo] W7 o2 FEHE A
sk Alzo] Fejskd wishe sl WehA s
A7solA et AGAIERA ] 7R Sl EA)
sl gt 7fe] Wapd Mz} of 20-407)) 2B M ER
o]2ojZ 73] Wald 9(epidermal melanin unit)E & A
Feh x4k Sl ZPanEele] A4S 99 HWakuAl
329] Alzvto] gl = Fejolm, Waphd A ol e
Aot E2 o] AV 5715 okl A ER o]5s
Al EtH25,26]. Nakazawa et al[27] in vitro o)A Ha}
A2z o] el v WebdA 2] 254 wige]
A E=71 49 57} A SAVEET] Aok A 2
ole] % wj ojito 2 Uehths B0E slick & AT
o A% melan-a A|:ZS] FE HIE EANFoZ B
25 A, ARE AR o2 AATY AlEoAe
FAREZ WG WA e ol wehd Aol B
Zejo] APALe} HlSZE S HEt T thzatell
Hls) AR HA] BE 625 ggntol A AE meFal Zeof
AN Z WHEPL gle B, FAHRLCRE ARRSE
arbutin 25 pg/nl AT} Wz] ofEreEZEo AR
A FE7t S7VESE A4l vls) M2 "es
shelar e debdat =24 E7)71 @A Eo
A& Wt 5= SIrHFig. 2].

fn b

(3R 2] wA] o352 A3t melan-a cellsollA]
Al e v

[Fig. 2] Morphological change of melan-a cells treated
with Angelic dahurica Radix ethanol extract.
x200. A: control, B: arbutin 25 pg/ml, C: ADEE
6.25 ug/ml, D: ADEE 12.5 ug/ml,
E: ADEE 25 pg/ml, F: ADEE 50 ug/ml.
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Q=P o FE AFAA] nuias
of tigt A= oF4] Eeld nirt glo] & AFolx= v
A oErEFEES =¥ Hib &x 53 39 brown
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guinea pig |5 Hepd A2 WS} = o9l wiz] ofgk
253259 udl g5 FDA F<l A<l hydroquinone
3} w3 ] Plete] $obd BEE shalch

Brown guinea pigi= AFt} o] ujo] dehdAsx
7F SQ17] wizoll Ape) Aol &jsf Aaxx]2to] Yojttt <l
Ao} g o] 7o) AL ZAFAS o 2PN
E2e] 2] Eeytokineo] WehdAES] 4 i 7F
HHoz Ageto] Wehdalmel Wekd Mayze %
AN B9} 9leH23.28).

A9)3ell eJsh AT MaHA Roje] AMaekale
tyrosinase, TRP1, TRP2, peroxidase2] HA} 2 &4 24,
i) Wehtego] 2R AR o} W ZHARHAAIE
olaje] B 24, i) Wehdah wekegol oo} Az
o ® AR YAEY] Hen] 2o ofs) AoldrHIo]
2 AollA UVB ZAME HE brown guinea pig2] 5
329]9] QlgAto] WA oS REES 19 28] % 5
4, 557k aEsto] §Qto 2 vl wg Al A V% F 1
E AT AFER BxE QIEE o4t AT W3
5 gloton], PATIERT 2% ABTE AREE 37

=)

e Webdd A2 297k dobx7] Alatse] A4
3} ur} $EAOR PolAl WS BAT 4 U9l

Agae] AP R9oA] AR SMANE e

A2HF 9] 3 wold WA of
3 o sholsteickFig 3]. oleh 2
At wx] oflgh R B WePdAE SX4E7]o]
o M zel A WeheES HajAly|n Mot @
AAGHALS] Hor 7715 27, Wehd AAgAS
FrEste] nlHaTE Lhehi 202 AR

(32 3] WA ofRteFERS 557 Baa Heke 7)Y
3 pRolA Wehd MAHZ Sobd B

[Fig. 3] Gross observation of depigmenting effect in
brown guinea pigs treated with Angelicae
dahuricae Radix ethanol extract for 5 weeks.
A: before treatment B: after 5-week treatement,
C: UVB irradiation group, VC: vehicle
treatment group, PC: 2% HQ treatment group,
El: 1% ADEE treatment group, E2: 2% ADEE
treatment group.

[ 4] HMB45 QA2 3 vebe 71 g w34 wet
AL ARl et 2HeA 7

[Fig. 4] Histological observation on the production rate of
melanocyte in brown guinea-pig skin. HMB-45
immunohistochemical stain, X200, scale bar 50um.
A: non-treated group, B: UVB irradiation group,
C: vehicle treatment group, D: 2% HQ treatment
group, E: 1% ADEE treatment group, F: 2%
ADEE treatment group.
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[Table 1] The comparison on the expression rate of gpl00 protein in the skin epidermis of brown guinea-pig

Normal Control Experimental
Area
N C vC PC El B2
Total (um?) 6426443701  6561.9+392.5  6651.8+336.9 645653172  6796.4+391.3  6637.9+323.9
1
gplo0 | 1043122 1139.64+167.6  806.0+112.65 168.7+23.9 465.6+58.5 260.4+46.6
protein (u«m°)
% of gp100 22+1.0° 13.0 +1.5° 10.1£1.2° 27+1.0" 6.9+1.1° 56+1.0°
protein

Values are mean=SD of 6 samples. Values with different superscripts in the same row are significantly different (p<0.001)
by ANOVA and Duncan’s multiple range test. N: non-treated group, C: UVB irradiation group, VC: vehicle treatment group,
PC: 2% HQ treatment group, El: 1% ADEE treatment group, E2: 2% ADEE treatment group.

Ap<0.001) Zi5te] dnl7 Fake] Azle} Ax|stelct
[Table 1]. o]ejgt Auks 2 ATA32)7} UVB ZAl2
Sl brown guinea pig®] 5 3-9]2] Q1241 ko] u%]
Ap2EE 2% 19 23], 5%, 857 B F5-100 &
deow WMz A4 WslE BAR AT, APTe
4.6% 2 ST 27(10.29%)0]] 1]} 501517 (p<0.05) 7
Shelrtal W Ao} w2t Anh Uehon, ol
uj7) ofekgEEo] WahdAE A4S oAlslt) 712l
Ao A

4 QO Ql =

= =1

B ATE WA e FEEe] uNEse our]
ool AmAzol melana HEES AFgsto] MEEA
W WepdHE Fejsy WslE wake AT brown
guinea pig?] S F-¢Jo] 1500 mJ/cnt F5Fo] UVB RALZ
LA AT AT 12 mm)of 1Y 23], 25U ”Hﬂ 30
U ST e Sl UM W §
Aol TheT e ArE o

A S 42 Slohs17] 915 S35 MTT assay el 91
JerEFEE2 54 F% 100 pg/mo| A AZAYEE]

68%= LEFL} melan-a A|EZo] 3t 58 = 50
pgnle] AOF SIS WA HeFERS SrEs

AT melan-a AT Fejsid wskE waks Az
arbutin 25 ug/nl XX 23} W% ok FEE X 2L
zatol vlel FE7t STV E A ET] @ Hebd g
opiyol Bt TH4et S-S Belat ot

1%, 2%2] Hi %] oflet-& 225 =X, 2%2] slo| =27
= EEL, %UHEHZS‘{LJJr izt {hofl vl F S SQko
2 0| w3t A, SR 2% AP A BEE 32
R wehd Mgz 2ele) MayR Yrrt RRyo
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