th3tetn| 20/ EE2x|

=)

KJKIDA (1) 2005

Inhibitory Effect of the Methanol Extract of Fructus Forsythiae
on the Melanogenesis

Mi Gyeong Jo, Byung Sang An, Yeun Ja Mun, Won Hong Woo*

Professional Graduate School of Oriental Medicine, Wonkwang University,
Iksan, 570-749, Korea

The aim of this study was o investigate the effect of Fructus Forsythiae on the
melanogenesis. To determine whether Fructus Forsythiae methanol extract suppress melanin
synthesis in cellular level, HM3KO human melanoma cells were culiured in the presence of
various concentrations of Frucius Forsythiae metnanol extract and the effects on cell
proliferation, tyrosinase activity and melanin contents were examined. Treatment with Fructus
Forsythiae methanol extract inhibited tyrosinase activity, regulate melanin biosynthesis as the
key enzyme in melanogenesis, in a dose-dependent manner. And also suppressed melanin
contents as a dose dependent manner without cytotoxicity morphological change.lt was
observed that the color of cell pellets was totally different from the control. These results
suggest that the inhibitory effect of Fructus Forsythiae methanol extract on melanogenesis
is due to the suppression of tyrosinase in HM3KO cells and Fructus Forsythiae is a
candidate for an efficient whitening agent.

Keywords : Fructus Forsythiae, HM3KO human melanoma cells,tyrosinase  activity, melanin
contents.
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AW(GEF, Fructus Forsythiae)® EFdvFE3HOleaceae)d] &3k 7ive
(Forsythia suspensa (Timng) V)9 EWEA S-glueh A 2ol 2wl
7heol AL AL AHste] Aol wel Abgad ke WA 3, ¢

A, 87, o, A4, 28, U, &, A5 5o @A 9 A8 g 4
o W’ﬂ AE 4JE S EE saponin, flavonoid, alkaloid, oleanoclic acid &°l
dHA glom, ?ﬂﬂﬂ ) Agons Y guzas? gyuergsol”
glom, AEldAzg o 2 Akl Bido] SEl Aow waEeSY

e 1y, A9, gepAgsez FAH glom W npggo| *XHO}L i
95 ZPANE, AedAE, SAGAAE WEANZER o]FoH ¢ o]%
debd A Z(melanocyte)= 17k Mgzteta gRAE o] Fe Mgl ““3}‘40
A, wEuleke MXR, F2 ¥ 7|HF(basal layer) Aoyt 714 oy

18] "EU oA B2 ¥ dad e Wald A A (melanosome)ol A A
g Wehde A7) 2 Bale] Fulo) zhAshM Z(keratinocyte) 2 Sk Th MY
M EE 9 (epidermis)ol A dojtte MAA 2 pigmentation) e 9¢1¢] Hepde z+
AFAER o)Fsto] Ao} ot 4S8 SorkH RS HIss T4
A MNes 7ML ot Hmgh MaAL w RSl SHdA & u FAH

4} 21 A<l
7%= Yehdtk Y = wgde] sl ate QA vln), Fo4E PAsn
AR 22060, O tolr} HRere fsic) Y

2 vlef] gk AR Al AAe] TURIHA Mo HAo] AowA] Hehd g
e 7AAaA71aL, FAYl non—mutagenicd vjWAle] ik A7) Fbs] 7l
a1 gler Eg] olydt EAE V] fg HASHe g #Ae HA FUHEL
AT Aol

ol & AFelxE dAul WEE FEEo] 1] dWapd dHAl vAE o
e FAbel7] fske] oA b Al ESQl HM3KO MXEA tyrosinase E4%
A HEFAESQ Wopd AAde] Mgs Bl
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B Age AR nE Al FEEHE dAE TYsiden, Al 100g
o MeOH 14E 7t & A5ate] 6417 59k A2elA W3 A 3 A=z o3t
gto] 7t FEHAIA 15.78g9 A BR(FEE15.78%E dol ¥ 2E3en A
al UﬂElf—Q“ FZ 9 HkH= dimethyl sulfoxide(DMSO, Sigma Chemical Co., USA)
d =9l ;\],Q_o],oiq.

2) HM3KO M|ZZ= djjok

Human melanoma 3¢ HM3KO M%&) wj& CO, #Y¥71(37C, 5%)°l
] 10% fetal bovine serum(Hyclones)e] ¥38Fd Dulbecco's Modified Eagle
medium(DMEM, Gibco BRL Co, Gaithersburg, MD) Hjx| & o]&3&}5lom oF 48
AZE 712 W FRE A ske] =3It
3) M= ZACell proliferation)5H

2 W% 6em dish)ol welld 2x10° IR

gith A WegeFEEe 7 weEE At 1, 3, 54
45 F 7 wello] 0.05% trypsin-0.02% EDTA £91& 7}
> Brsla, PRSE 23] Al 8k & o4t AAr(Fuchs-Rosenthal

cytometer, Germany)S o838t Z} well & AX4E SAHSSITH

4) NZLH Tyrosinase Activity &8

Tyrosinase TAEE= Martinez-Esparza M £9] Wdldl] oJste] ZAzpoict !
AN EE FHsle] ATEAARES WE3, 120 AERA(ysis buffers 1%
Triton X-100, 10mM sodmm phosphate, pH 7.0, 0.1 mM PMSF)& ¥i 4T
A5 A 3087 Wz ESoiFEA AEE AT F olE d4lFEste] A
=S Hslo] tyrosinase FASALMow ALRFATE 50u0]  AFEol
100mM sodium phosphate(pH 7.0) 1004E Y3l 100mM catechol 50E &
3 2EFAAAIL gl BAYLEARL 37T, 405nmolA] 1417 B wHEAIA &
Fweof wsts wEsisich

5 MEu Hapd MzfMelanin contents)EX

Aabd A Hoseis''el WS wFsie] ARSSATh  wjSAEE
phosphate buffered saline(PBS) 2 33 Aj&dt & &-FAAEH hemocytometer)
S o]8dte] 7} welld METE skl g TUS AEFE AT &

Alrks 7}
AAEgEr] Fekslgint, AZAAE AZE3N(ysis buffer; 1% Triton

= 1
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X-100, 10mM sodium phosphate, pH 7.0)& Y1, fAEg sl AHES 5
39tk Acid-insoluble material2 ¢7] 98] 10%¢] dimethyl sulfoxide
(DMSO)7} 71 IN NaOH 1304E g0} 80ToIA 1417k &<t A 2lahe] $3A
Zoh olF 406nmelA FFEE SASG ey, dekd AL A (Sigma
chemical Co.)& WEwo2 Abgate] e FFF4oA F3813ich

6) WalHA &Aool SObA x
HMSKO human melanoma cells 10cm AX #joF Aol 4x10°cell/dish®
T A8AIZE wiekstel MEZE A7 £ < WEEFEES TR
ﬂfﬂo}@ T2 Bk wgElit) ko] 9mE A¥E trypsin/EDTAR £213}
of MHstaL, ZF 7 U AE of 8&¢tog A¥ A
5o A W3lE At

A
mlm
L
o
ol
&
-W
N,
o
o

7) EAEY EA

AP AAE HEATUARE BAE Y 4 Adee dxay vaste] el
Haleh b @7ke] BAA 940 tid AFE one-way ANOVA testS &3}
%oH, Pgkol 0.01 oJsiel A9 F94S AT

. #

—

. YD HEFSE&E0| HM3KO ME9 ZAof Dixls Y8t

debde dabd Az o] del e F(melanosome) WAl A7) o] HE
=240l glo] dehd S AAANTIE Zeo| wiHsh. wekA] dn WEeFE
20| HM3KO A9 26 wAe 4dg AT HM3KO AEE A
Fgho] 2x10° /W EFsto] 48417 I du vE SRS EL U Asin
14, 34 2¥al 59 %ol AEXFE AUk AF 29, 19 AT 50,
100, 150ug/ml =olA zHzb 7.5x10°45.170, 7X10°£1.87, 6.4x10°+2.570%)
3, oiERTe 5.3x10°+0.370%tk 39 M FAE 77 12.3X10°+3.67,
10.3x10°+3.270, 6.9x10°+0.7701 5, tl2ie 13.3x10°+6.47019c}. 5 A
TolME Zzh 21.3x10°+6.270, 19.4x10°+8.170, 10.9x10°+0.474%1om, =
T 31.4X10°+7.370 itk o)A Ad A WEeFEES A ME =
150ug/ml A]ellA e djzwe] Hlste] Axe] F4& JAEG o, HaH e
2 A gre] Aol wh} &AM FAlo] dojuhar lon, AEANHI}

&
2
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Fig. 1. Effect of the Methanol extract of Fructus Forsythiae on Cell
proliferation. HM3KO cells were cultured at 2x105cell/dish. After
48hr, cells were treated with various concentrations of Frucius
Forsythiae for 1, 3 and 5 days. Cells were trypsinized and counted.
Data are means*SD of four determinations. Asterisks indicate a
signifivant difference compared with control group. * p<0.01
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Fig. 2. Effect of the Methanol extract of Fructus Forsythiae on tyrosinase
activity. The effect on tyrosinase activity was tested with several
concentrations of Fructus Forsythiae in HM3KO cells for 3days.
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Data are expressed as percent (%) of control and each column
represents the means=S.D of five determinations. Asterisks indicate
a signifivant difference compared with control group. * p<0.01

An Wghe F5E0] dabd T X GTFS FAREE] Aste] B Aol

= WA deid 3 E’eré % $5F23 542 FE3e tyrosinased] S 54

5% 50ug/ml, 100ug/ml, 150ug/ml F==2 A2t 34
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48t cHFig. 2). 9ul WEe F52 Styrosinase 8BS AL, uiebA @
gl AT S A Aoz Az

ﬂﬁcﬂ

22528 HM3KO Alxe] Hgsti 3¢ ot ks v dephd

Al wee 2E5E AgA HM3KO Az d@abde 50ug/ml
o Hlslel 66.7415%, 100ug/ml # &l 56.1+£16.3%, 1%
150ug/ml A 278 58.8+14.7%% FrolstAl 748kt Fig. 3).
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Fig. 3. Effect of the Methanol extract of Fructus Forsythiae on the melanin
contents. HM3KO cells were treated with several concentrations of
Fructus Forsythiae for 3days. Data are expressed as percent (%) of
control and each column represents the means=SD of five
determinations. Asterisks indicate a signifivant difference compared
with control group. * p<0.01
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Fig. 4. Effect of the Methanol exiract of Fructus Forsythiae on cell
pigmentation. HM3KO cells were cultured at 2x105cell/dish. After
48hr, the cells were treated with severalconcentrations of Fructus
Forsythiae for 3days. Cells were trypsinized, counted, and 1x106
cells pelleted by centrifugation
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9l©™, pinoresinol® pinoresinol-D-glucoside’} cyclicAMP-phosphodiester-
ase @S oA ¢ FYgEge] dvtm B3 HJATESVES phenyl-
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o) 7z7t o o Al WEhe F&Eo] BIGFI0 AEAA Aahd A4
AA, MEEI7} gz syt ® o 5 gtz o] 52 tde B 3
o] HM3KO XAl dehd A< oA stz atglth. 2 ol % v ga}
I HABEE it AR, A5, o], B9, g, &%, AF Fol sl

]

Ty HR g dish dwe] JEg2 By A vt gla, depde @
A E o] AEAV|F HEhd A A (melanosome)ol A d#E9] F4 wHEo] <
AHER B Aoz A delhd A3 HM3KO AEolA Axl wegh
FEE9 dgd A4 dAaHE At

Aol a7 A2 2Hpigmentation)S Yo7|E 7FF Fo38 A5 Z9A
o224, dwHIL tyrosineZHE A7HA @A, = tyrosinase, tyrosinase
related protein 1(TPR-1), DOPAchrome tautomerase(TRP-2)ol 2J3lA /=
=g, o] & tyrosinaser el AMA L ErxH Faolr} B mulg B
AT Mtyrosinase EAIG] igtdn WgE &5 aHE AN 29 f
oA A A(Fig. 2) el gt or ZAA A (Fig. 3)
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At wEkA E Ao du wWge FEEo] HM3KO AxEe F2e] mAE

EZZE kojic acid, arbutin,
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