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9 0] BEEL v gitE dolry] 93k, B16 Hebiontel g2 Al B3] A
Wb Ao By thekst A8 AAISSITE 70 % ethanol $W 2 F&3 A% FE2ES AHH 07 I35
hexane, ethyl acetate, n-butanol, & F8&5 AAUTE HA EZAIUA] 84 Ao Az FE25 9 19 FEE52
Al aE BolX| gokont, Bl6 Wikt o] &5t Wehd A A3 elA = hexane &8 E 7} ethyl acetate &=
o A oAl FIE WATE AlFEY Hehd Ao 7] WAl FEske El2AIVA] dwld o] 848 FARSE A3 hex-
ane =3 (ICs < 25 ug/mL) T} ethyl acetatest¥ (ICs < 5 ug/mL)> LHF-E(ICs = 250 pg/mL) T} vl A] ] v
FEoA A eH HEZAIVA &35 AsAIZTh wabA] Az FEEC] v 28 7S rEsh] flete], dete
AFO] E €] mitogen . & #4-3li= endothelin-1 (ET-1) 3 UVBel 28] A& o] 952 w7l interleukin-1 e (IL-1
@) B3%2 S5t Hexane 9 ethyl acetate FEEL2 IL-12 9] Aol Y& 7134 FR oL A2
A1 UVBell 98l A/d€ ET-15 sxol uef ZFaA o 24 dek-Alo] E Q] melanogenesise #1318hH= o= E1H
Aot webA AR FEES VY E5s 2E FE AAEA A Thseteet ddEnh

Abstract: In order to investigate the potential of a Angelica keiskei Koidzumi extract and its fractions as an active
ingredient for whitening cosmetics, we prepared Angelica keiskei Koidzumi extract (70% ethanol), and the aqueous
suspension was successively extracted with hexane, ethyl acetate (EA), and n-butanol fraction. We measured their
inhibitory effects on mushroom tyrosinase and melanin synthesis in B16 melanoma cells and normal human keratio—
nocytes in vitro. They did not show inhibitory activity against mushroom tyrosinase and the melanin synthesis ex—
cept hexane and EA fractions. Hexane and EA fractions markedly inhibited cellular tyrosinase activity at a lower
concentration (25 and 5 ug/mlL, respectively) than arbutin (250 ug/mL). We also quantified the released amount of
endothelin-1 (ET-1), a mitogen of melanocyte, and interleukin-loo (IL-1a), a mediator of UVB-induced
inflammation. Hexane and EA fractions did not affect IL-1a production, but they decreased UVB-induced ET-1
production in normal human Kkeratinocytes in a dose dependant manner. As a result, hexane and EA fractions could
inhibit the melanogenesis through the inhibition of UVB-induced ET-1 production in normal human Kkeratinocytes.
This result suggests that hexane and EA fractions of Angelica keiskei Koidzumi extract could be used as an active
ingredient for cosmetics.
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anocoumarin®. Z+= psoralen, bergapten, 1#]1 xan-
thotoxin®], chalcone®. 2+ 4-hydroxyderricin, xan-
thoangelol, 781 ashitaba-chalcone®] UTH 6], ©]&
% 4-hydroxyderricin®} xanthoangelol=>- F°1| 7,12-dimethyl-
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skelem, 4o AdE AX AEE A3 AE-33lT
Hank’s balanced salt solution (HBSS), Dulbecco's modi-
fied Eagle’'s medium (DMEM, high glucose), keratino-
cyte-serum free medium (K-SFM), fetal bovine serum
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sium phosphate buffer (pH 6.8) 1.0 mL, 0.3 mg/mL
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MEE 1 N NaOH 450 uL.& 3+ 10 min &<} son-
icationdlith, Hehdo] ebd3] E-38]Ed 470 nmollA
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FHEE SHA HME F SHE AEE uHE Al
Al 025 mg/mL2] 3-[4,5-dimethylthiazole- 2-y11-2,5-di-
phenyl tetrazolium bromide (MTT, Mb5655, Sigma,
USA)E 1 mL 2|3} 37 TeollA 4 h F9F A7)
1, 71 3 MTTE AA% 3 dimethylsulfoxide (DMSO) &
2 mL F7lste] LA EE ELISA reader (Sunrise
Tecan, Austria) 2 570 nmolA F3 =5 S4 3%tk

2.5. Bl6 Hetc0lE 0|8t E[ZA|LIA| &Y Mali= 2t
B16 @eh=r}E 100 mm dishell 5 x 10° cell/well 2
T3kl 19 % 10 % FBS7}F /€l DMEMO.Z o}
AA ARE FEEE eI 39 Wi 5 wiAE
M]3 PBSE 5 ¥ washing & A ¥E scrapper® 9|
o] o] 15 mL e-tubeo] ol Ailelsto] Az
pellets ATk AEe] 1 % Triton X-100% 2 mM
phenylmethylsulfonyl fluoride (PMSF, Sigma, USA)©]
X7k 01 M potassium phosphate buffer (pH 6.8) 1
mL% Wl ice AollA 1 h st 259 FAFIITE 1
% 15,000 rpm, 4 Coﬂfﬂ 30 min &<t AT A5
M(cell lysates)= FoF 4EH 03 mLel 15 mM
L-Tyrosine (Sigma, USA) 0.3 mL< 37}k 37 Col
/1 1 h &< H-8-A]A ELISA reader® 470 nmolA 5%
S5 S4sieloi22]. @9Ee BCA 4 (Sigma,
USA)°ll weh 562 nmellA] FFE= FFsisitt.
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A8 A 23] HNEE 24-well W] 50 pug/mL
bovine pituitary extract (BPE, Gibco, USA) 2} 5 ng/mL
epidermal growth factor, human recombinant (EGF,
Gibco, USA) 7} 37}t K-SFM B A& ARg-3to] 24-well
Mokl 1 x 10°9) WER ¥F 3T 5 5 %
COg, 37 CellA wfje¥atSitt. 71 ¥ BPES} EGF7F A 7F
HA & A BA R ZolE $ ARE FEEE g
of Aejste] 24 h st vieSith wMiAlE AlA Sk
0.25 mg/mLe MTTE 1 mL A& sle] 37 CellA 4 h
F HESAI7IA, 11 & MTTE AlASE & DMSOE 1
mL 78] Y T 5 ELISA reader® 570 nmollA]
T EE A3 5 9 (reference wavelength)
620 nm SHE #s M & Ax 5A4S el
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2.7. Endothelin-1 (ET-1) mRNA, CHHZA AiMak gl
Interleukin-1 e (IL-1a) AdAMZE =X
AAF AV 9] AEE 6-well HioFTto] BPES}F EGF
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7} 27F8 K-SFM #iA & ARg-8to] 5 x 10'9] w2
Far 3 9 5 % CO. 37 CTolA kst 1
Ca*t ol Mg2+O] z3yo] Q1% & HBSSE F W
37 % HBSS 1 mL A8 ¥ UVB 50 mJ/cm’E ZAFst
Atk UVB Z2AF 3 HBSSE W1 A vix 2 wAlsla
|55 sHE A2 tha 5 % COqy 37 TollA vl
sHith 48 h &Rt Wik = vix|E FASE] L-1a ¥
ET-19] #0]% 574 A3l AH&-3t3lth. EndogenAthe
Al IL-1a ELISA 71E<} IBL (Immuno-Biological
Laboratories, Japan)Ate] ET-1 71ES AR5l o0,
WS 71E0] viidol whet A A5k ELISA reader®
450 nmeollA Z43FAtE @id-S BCA " (Sigma,
USA)ell w2} 562 nmel X S335=2 FZsisith ET-1
mRNA S A7) f18l] wix] A $ Alaze)
Trizol (Invitrogen, USA) 1 mL& %7}l Invitrogen
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FHAL S8 HES-(reverse transcription-polymerase
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4 9HA T 9 7]1E(all-in-one RT-PCR kit:
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ET-1 : sense @ 5-TTTCAGAATGGATTATTTGCTVATG-3'
antisense @ 5-GAAGTCTGTCACCAATGTGCTCG-3'
50 CollA 30 min =t QA & 96 CollA 3 min &
QF AAA BAE BB 94 T 30,56 C 30, 72
C 1 min &<F 30 cycleZ PCR WH&-

Actin : sense : 5-GAGACCTTCAACACCCCAGCC-3'
antisense @ 5-GGCCATCTCTTGCTCGAAGTC-3’
50 CellA] 30 min &<F GHAF F 96 CollA 3 min &
Qb A BAE EE/93E 94 T 1 min, 62 T 1 min,
72 C 1 min %<t 22 cycle® PCR Hhg-
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Figure 1. Inhibitory effect of Angelica keiskei Koidzumi ex-
tracts on melanogenesis using B16 melanoma. The results
were expressed as expressed as the mean values £ S.D. (*p
< 0.05).
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7] Hkg-of 2H8-3F= 42 A, B 2418 3 4-dihydrox-
yphenylalanine (DOPA)C°. % A 3+5}+= tyrosine hy-
droxylase &3 ¥ DOPAE DOPAquinone &2 Ak3}lsl+=
DOPA oxidase &/d< =5 7H4 a1 3t 23], B16 e}
wrke] Al ElZA VA 84 Adl avE S5 4
¥}, hexane ¥3 &2 25 ug/mL, EA ¥3&2 5 ug/
mL 2 FEHE [Coos dol Hold E|ZAIUA &4 A
3H B_er_a 5}_0:1 ou:] ;Hz:,Loi /\].B_E] o]—l-l%r:,](250
pg/mL) BTt v B FLoA vl a9E KBS
& 4= Sl (Figure 2).
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Figure 2. Inhibitory effect of Angelica keiskei Koidzumi ex-
tracts on tyrosinase activity in B16 melanoma. The results
were expressed as the mean values + S.D. ('p < 0.05).
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3.4, Hak A HI| MZE 0|28 ET-1 mRNA Zad gkt
IL-Te & ET-1 2H|ZF =H
A1 %2 hexane 3 EA #3522 4 Ab 19 A
ol thgk ME 5435 S 3ke] (Figure. 3) S5A40] Sl
WY oA ET-1 mRNA &35 [L-1e¢ 183 ET-1 &
H]%E RT-PCR 4 ELISA 7|EE o]g3te] 433t
Adze] FEEo] Byl AxoA UVBA g3l #%
g ET-19] 2dS farA g4 0r defeAlo]E
Aehd AdS oJAN = A Lot f18l 87 At
33 AZe] UVB 50 mJ/cm*E FAFste] RT-PCR
IO 2 ET-1 mRNA &3 wix|2 #u]g ET-19] <
< =433 tE. Negative control® ARE%¥ phosphor-
amidon big-ETE ETZ H#A7]= 408 Adlch=
EAZ AMEZ A W ET-1 AdFS S s, o}
Zt4 ET-1 mRNA @dZol= dTFE 71XA et
20 nM®] phosphoramidons *#&33& wl, ET-19 A
Aol 2olms ¢ AU (Figure 4). Hexane %
EA #38&2 UVBl 98 =% IL-1e o A% 3
2ol A JFE 7|AA ZHoH, =l wet ET-1
mRNAS} @iz A S Zzi’\]ﬂolﬂ ol ZIA
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Figure 3. Inhibitory effect of Angelica keiskei Koidzumi ex-
tracts on UVB-induced ET-1 gene expression in normal hu-
man keratinocytes. Lane 1: control, 2: UVB 50 mJ, 3: UVB
50 mJ + hexane 5 ug/mL, 4: UVB 50 mJ + hexane 10
ug/mL, 50 UVB 50 mJ + hexane 25 ug/mL, 6: UVB 50 mJ
+ hexane 50 ug/mL, 7: UVB 50 mJ + EA 3 ug/mL, 8:
UVB 50 mJ + EA 4 ug/mL, 9: UVB 50 mJ + EA 5 ug/mL,
10: UVB 50 mJ + EA 10 ug/mL, 11: UVB 50 mJ + phos-
phoramidon 20 nM.
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Figure 4. Inhibitory effect of Angelica keiskel Koidzumi ex-
tracts on UVB-induced IL-1e and ET-1 release in normal
human Kkeratinocytes. The data were expressed as the mean
values * S.D. IL-1e¢ and ET-1 release were calculated as the
percentage per mg protein. (*p < 0.05, concentration: ug/mL:
phosphoramidon: nM).
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