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Inhibitory effects of Flowers of Lespedeza bicolor on Tyrosinase
Activity and Melanin Synthesis

In Sik Ryu, Si Jun Park', Yeun Ja Mun', Joon Suk Ko? Ki Don Shin®, Jang Cheon Leé?,
Won Hong Woo™, Kyu Sang Lim™

The Third Medicine, 1:Department of Herbal Resources, Professional Graduate School of Oriental Medicine,
Wonlcwang University, 2: Department of Herhology & Precriptionology, College of Oriental Medicine, Sangji University

In this study, we investigated the effects of the flowers of Lespedeza bicolor on melanogenesis in a mouse
melanocyte cell line, B16/F10 cells. Our results show that the flowers of Lespedeza bicolor significantly inhibits melanin
synthesis in concentration-dependent manner. In addition, it was also found to inhibit the activity of tyrosinase, the
rate-limiting melanogenic enzyme. While the flowers of Lespedeza bicolor have no direct inhibitory effect on tyrosinase
activity in cell free assay system using mushroom tyrosinase. Moreover, the flowers of Lespedeza bicolor effectively
suppressed the a-MSH-stimulated melanin formation, tyrosinase activity and dendrite outgrowth. These results suggest
that the flowers of Lespedeza bicolor is a potent depigmetation agent.
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AE M2 ejrZAol L E%H alpha-melanocyte sﬁmualﬁhg
hormone(a-MSH), nitric oxide(N0), prostaglandin E2 £& EH5}
1 01E2 "WElNZE A6l Wkl 888 X s

M) (Hi#F, Lespedeza bicolorn)= o]l &dhs chdd ot
HEU=OEAMPY, £719) Y2 SAANHKTFIERIT BERME
2ol thlRE “Blo] 21 YA FolM Fo] It alsom, #
wet Epe HE £551 8l €€ vigii Aol Z URA
BHIL RS SIS,

TS ‘RS ZolA ol BE 2olo BE S50l skl
&8 AASK, BE, wHES XISACK . BT 2
(B2 S0l ot B, EMNY, 9 o5, fEES ARSI
o, TiZloiAlE DB Fo| ol&Flo] it AR#EIEF)
MEOZ quercetin, kaempferol, trifolin, isoquercitrin, orientin,
isoorientin £0] g:55)0] Y Om?, AEA HFE 0] E(2005)0) T
A¥8laET olaAI(Nitrite-scavenging activity) £HE0] S
HABIHE.

ololl & KAt &2 B16/F10 HeRdAI ZFolA Azl ot
& F&50] Wikl 44 t|Xle= @854 o-MSH {1 dehd
AHol viAlE &S ZARIKCL
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2. AEF B A et

Blo/F10 HWEMJMZFE= o= MEZF2dola] Fefalo}
10% fetal bovine serum(FBS)0] A 7FE Dulbecco’s modified
eagle medium(DMEM)=Z AMZ35H CO; incubator(37C, 5%
COyol A1 HRFBISIC.

3. B16/F10 M=ZU Tyrosinase & &3

MEW tyrosinase &4 Matinez-Esparza 59| HHOF
ZR3BIHTH”. B16/F10 MEE 6 well B 710l 5x10*/ well#
30101 244101 B0t BBl AIEE HARIY &, A% o
-MSH(20 nM)= 12t A2JGHL 327t Bl FSIITE vieko] Tt
M= PBSE MAGIL lysis buffer[>5 mM EDTA, 01 M
sodium phosphate buffer(pH 7.0), Triton X-100, 0.1M PMSF]Z
MEZE Z8l51H0). 4T, 13,000 rpmollA] 3027 AX R E 6}
o P2 HBNUES tyrosinase EHEY AT AEFI T,
£ (Bio Red, USA)2E 595 nmolA EARTE &
F, ST g 4 ARKBINCE. AIE 50 249 0.1IM sodium
phosphate buffer 150 wf, 0.1 M catechol 50 W& B35l E¢
S & ELISA reader”)2 37TCo)A] 405 nm@) SIAOZ 1A]17HE
0= LT AT Hsle ZHAINH. 2582 uinT
9 3% OF gHulRgR sisle] AAE UERIICE

protein assay <

TE &

Tyrosinase 288 (%) =

4. Mushroom tyrosinase €44 &4
Mushroom tyrosinase(EC 1.14.18.1)+ 2500 units/ml7} ==
50 mM phosphate buffer(PH 6.8)0ll =] JEIo] 52 B
SYOE ANGSIATT /\]Eﬂ B4aE F7HHL 25CAlAl 5
T

pre-incubation A}71 7]X‘§ L-DOPAS H75K3Th 10
5

Hodr [Je o I
o Y oy &

12 A7) & 475 nmollA] EBEE SF-6IEnY. 721 22
triplicate A3} 1L, o}a}],] 2NOTHE a4 ANS
(%)E AHE8IA
nhiviion (oHE %) —— B - +CD) R

5. Bl6/F10 M=29) "Wzhd &5
Wehd BYE Hosel 59 WHE WHsk] ASACH.

9 tyrosinase & W Wty Adan

B16/F10 A ZE A7 10 cn Q70 1x10°/dish7|¥ 253}
o BER7] &, NP1 E ZZEET «MSH(20 nM)E ZH2} AE)5)

58 =0+ MARBIRIEE 2 T 2x10°709) AEE £ABI d
thd e EF3BIAT). Lysis buffer[5 mM EDTA, 0.1 M sodium
phosphate buffer(pH 7.0), Triton X-100]2 MZE Eolicll &
A B2olole] de MEAPE ¢ISE 7o MEHE & A
A1Z4Th 1% DMSO7} B7FE 1 N NaOH S%Hofl 85TolA] 14]
0 Al e &A1, 405 nmoA EZEE S8
S "okl 40 BES 7 - AN MEE A
lo] SO CE dWepdM e 448 BEEIC
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6. M2ES) HEHSHY Bha
B16/F10 W 5795 MEE 6 cn WYE7)0) 5x10°/dish7H
AN BiEslol HAR|F] A tyrosinase 4 S 1 5U9 ¢
HOZ AIFS o-MSH (100 nM)S 22t AElsle] wish &
Bl6/F10 AMEQ X E7IQ HIE AURITHSEUE

(inverted phasecontrast microscope)E O|E3H WEBIACE

7. DOPA &4

B16/F10 AlZZE chamber slide(8 chamber, Nunc)ol] BHQ}5}
I EAZ AIEE P8 & 5% formalin SN O UHSIY
Ct. 0.1% DOPA SHC R HAsli g4dle St & Ao
1:1]7:1 oz ¥ ﬂ}xl }0:11;1_20)

8. EARE]
418l Zil= One way ANOVA testE 01831 p-valueE
Tolo fAHE HEEIATE
R
1. AR 2829 dWipd 3 dAan
ML 2EE0] Wild A8 vjAls §8E RAkY) 9

Bhod BI6F10MI 0] 50 pg/mlS} 100 pg/m SEE AEIGIH 52
FuleRsh, 2t 2 1x10° cellsE $71510] ﬂéa}a ads 54
o} ACh MEIE ZEE 50 pg/nl AEIT2 AT 704%, A2
100 pg/md RBITL 373% 2 thETol 851 “,-i]_F'Jr‘/UH_,J}
X5 AAaEArt(Fig. 1A) doid gd9 Ag 7 oA dise
Z0ighe 528 go tyrosmse«l 4840 nAle FF
ZAlGE 2y, AEE FEE 25 we/nl ATTS AT
84.8%, 50 pg/mb AE|T- 705%, 100 pg/mé AT 63.8% =
tyrosinase EA8440) ZAFACHFig. 1B).

=5k DOPA S O]E3810] tyrosinase®] E4& HESH
Ay, AT a-MSH Az)FollA tyrosinase®] E40] &
Ao) E7relon, AEE ZEE NETE tyrosinase®] &
ol AATIASE & 4= UNACHFg. 2).

ol NE|E FEE0] ZFHHOE tyrosinase 349 S8
AR 5H=A) Mushroom tyrosinaseE 0183 cell free systemoll
Al RAYSH AN, AR Z REES tyrosinase G40 BN E oA
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SHAl QEATHFig. 3). Ol MEIZE REEO] ATACE tyrosinase
T340 gde ARSI AL BIFIONZY] ASHEEEE Edl
TEHOF tyrosinase EH0| HAHUSS A0St

(A)

Melanin contents
{% of control)
!

(B)

Tyrosinase activity
(% of control)

0 25 50 100
Concentrations of LB {pgiml)
Fig. 1. Effects of LB on melanin synthesis in B16 cells. Cells were
cultured with 25-100 wg/ml LB for 3 or 5 days. Melanin contents (A) and tyrosinase
activity (B) were measured as described in Materials and Methods. Results are the
averages of triplicate experiments£S.D. * p{0.05: compared to control, * p<0.01:
compared to control,

:

Fig. 2. Observation of tyrosinase activity by DOPA stain after
treatment with LB. Cells were incubated with LB or a-MSH. After 5 days, cells
were stained with DOPA as described in Materials & Methods. Control, a-MSH: a
-MSH 20 nM, LB 50: 50 wg/ml, LB 100: 100 wg/ml (x200).

100+

80+

(% of control)
] 3

Tyrosinase activity
in a cell free system

~N
o
1

0 25 50 100
Concentrations of LB (ug/ml)

Fig. 3. Effects of LB on the tyrosinase activity in a cell free system.

To test their direct effects on tyrosinase, tyrosinase activity was measured in a cell

free system, as described in Materials and Methods. Various doses of LB was

added to each well. Results are the averages of triplicate experiments+S.D,

M

44718 - ol BH - AT - ATHY

2. o-MSH f& BILFI] ATFE FEEY rian
1) "k g dAas

a-MSHol| 9Jgt il AR 2R "WEhd gl rlRlE A2
ZEEY FWE ZAR i, o-MSHE HIETS] 3421%F <
3500 AL Wekd BA7) 571519 1, o-MSHS A2l FEE
100 pg/md BE B Ao 2256% % FOSHA ZABIETHFg.
4A). E$F o-MSH HNElFE 3695%F thHETol HIsKA
tyrosinase o] oF 378} E7KINCE IEU MEIR FEE
100 pg/m3 BE MBI AL 1305%2 A9 vl2ZI vl&sl
SFOF tyrosinase E40] FA5| LUASIATHFig. 4B).

DOPA @A & 018319 tyrosinase?] &6 HAS 2, o
-MSH R 72 thE o) ]38l tyrosinase®] 80| #X5| &
Z1BIR A R4 7IRE719 =5 S7I5IHFig. 5). et a
-MSHS} A2IZ FEE 100 pg/m BEANZITS o-MSH T A
tloll BI5l tyrosinase®] &40l A ZABIATHFig. 5).

(A)

ERX I

Melanin contents
{% ofcontrel)

400 o

Tyrosinase activity
(% of control)

0 100
MSH

Concentrations of LB (pgiml)
Fig. 4. Effects of LB on a-MSH-induced melanin synthesis in B16
cells. Cells were cultured with 100 w/ml LB and a-MSH for 3 or 5 days. Melanin
contents (A) and tyrosinase activity (B) were measured as described in Materials
and Methods. Results are the averages of triplicate experiments£S.D. * p(0.01:
compared to control, # p{0.01: compared to the a-MSH treated group.

:

%4l mMsH -+ LB 100

‘
Fig. 5. Observation of tyrosinase activity in a-MSH-induced condition
by DOPA stain. Cells were incubated with LB and a-MSH. After 5 days, cells
were stained with DOPA as described in Materials & Methods. Control, a-MSH: a
-MSH 20 nM, a-MSH+LB 50: a-MSH+LB 50 wg/ml, a-MSH+ LB 100: a-MSH+ LB
100 we/ml, Arrows: dendritic process (x200).
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2) X4 AEE7I9) e
WHIAZE £RI40 7IKE7|E B5i0] OE e H@g
AEo) B ES $45H1 =), xmw MSH Z9] 7}

=oll &gl dehd gheo] SXE T BAlol A4 IR S719)
FE 7P mE] B dToa Rl REE 50, 100
ug/m o-MSHE HEXZI5II KelEt 25 E0| Bl6/F10 A E
9 #X 7IXET] Yo mlR)E Qs RABIYCL

o-MSH © Nl thazoll Blgled 4244 7WE717}
SXI5! E7I5IACHFg. 6). LB R2)E HEXE) FollAl =
A&t 7}X1571 gdol o-MSH Azl ulsle o WMEM,

FEEE o-MSHo I8t 7IXE719 HH S ARIEkT
OE‘ 4 UTHFig. 6).

mlo

“18 %

:

Fig. 6. Effects of LB on a-MSH-induced dendrmc process in B16
cells. Cells were incubated with LB and aMSH. After 5 days, cells were
photographed with phase contrast inverted microscope. Control, a-MSH: a-MSH 20
nM, a-MSH+LB 50: a-MSH+LB 50 we/ml, a-MSH+ LB 100: a-MSH+ LB 100 we/
ol Arrows: dendritic process (x200).

al z

doide 3ule 718E *}O]H 71MES] o, gFHY
ol Exste Wahd A 3 (melanocyte) ZHE] THAIT T, A
E718 Sl 2R S Z (keratinocyte) 27 ML) =0, Wkl
o SHE2 MEY FHE Q013 thal, WEH), ¥E, ¢, £
I 22 2)E U S8k QolEed o IA Z2H I, o)
1 AQIEE IS "ehd §1y oldfol 7m), FI) 9] 3B
JZH52 dHIAIICYY, 5l Wepd e A £ jo]9] 4E G0
3 AR UV Q) M= RSP L (free radical)S A7)
h= scavenger 2A19) AEE oM NI TlHE WA
71% g, AARGRZA 7hsd B0l YA Ao,
A2 (Lespedeza bicolor)= Eilloll &8k thdy G @z
SR, 2719 Qe SXANEITIRIGH BT 2(18)
S50l oot g, EFRRY, Aw o)d), winlEse) AR
, Wl E FRFSR R 0|80 fr}. old 2 HA &
= B16/F10 WM ZFolA A2)E ek £&E0] Wkl
Byl mlAlE F3 o-MSH F& AR A 0= Qe
ZALBIRACL.
= dg 23 AElE FEE2 Bl 2] Wkl 44e 3

m>* ol

ruln rlo

O])l
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A u>l' 3] oln
39
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Aol ZAaAZICHFig. 1), HEld 8 SEXRE 40l
tyrosinase®] Ed % AR BIATHFig. 1B). Tyrosinase E4E &
Zhd 89 AE 7 A vEe Susk=nl, 242 tyrosine
hydroxylase®} DOPA oxidase®] &4 At wits DOPA
A E 0183l tyrosinase B S BAT An), N 2EE
& DOPA oxidase®] E4& FA5IH IHSIACHFig. 2).
] R21ZE REZ0] tyrosinase B4 S S XFF 0
AAGH=A] LotR7] Y51 mushroom tyrosinase assay—E— o]
£33l cell free systemollAl RAWBIGCE Zeh) AR E FE2E
Z AIEE W tyrosinase G40 B8 & AAEIA LUTHFig. 3).
ole MEIE FEE2 JPHEOF tyrosinase B40 SHg
ASHA 1L BleF1041 29 ASHEHEEE &dl HEEog
tyrosinase S &g Auight.

TR HUBHCRRE QNS B3] gk "ahdAl

[

E9| Wi Fold Wl SHske, 488 wepde 7k
FYALR O1SHH, 9B A17l0] AL ZAZY) gk g
HIOF METC) 1lRel MARES Yol nER gole
UPOE, MRS THSIL Ui ALREME, WeRIAE, 4

FoMEZEE B2 EEMESY £F, prostaglandin, A&l 71X
cytokine, a-MSH®] ¥ 3} E0] ME ¢d#HF] o] EEECZ Lo}
= oy

a-MSHE= ok ¥ D RE ZL8kst o 744 WE 2R o)
A BHl%]= pleiotropic molecule® FI A EQ] A Ak %’i!, =%
AZAY M & E U d)E sl #osil Jon,

Hehd 8 AScks SEECE ZF UEA RAck ol ME
o ZX(melanocortin  receptor 1, MCIR)®} Zas

adenylate cyclase, protein kinase A(PKA), tyrosinase 2 &5
=01 dekd 448& £LXA17111, microphthalmia transcription
factor (MITF) TR ZO] 9SG EIIX]HA tyrosinase FHALQ] wt

AT EXBCHH),
2 AHoA] o-MSHA 9 BESE WEhd gHdofl viRlE
R E FEE gga FARBIYGNL AR ZE252 ¢-MSHO

ATt WehdA A0 gHE S AAIGIN O (Fig 4A), tyrosinase
SE HETT A HIKS £ECE AHSIECHFg. 4B & 5).
Y3 DOPA Q4 ZAJAME A2l FEE ¥E Aze
tyrosinase®] 40| ZATIFEE & 4 UAMTHFig. 5).

HWElAN ZE AE S (neural crest)oll Al FEidh A EZA]
7YX E71(dendritic process)& Zral oM OF 30-40719] ZH2E
SAZS g% o] TI-Wehd @ (epidermal-melanin unit)2
ddsket], o] E718 Edl0] deteEo]l 24FHMZE 0|8
P, Wb M 29| 57|84 (dendricity) 2} Q18 ZHIE A A
AR G2 WeteEY a0 Q3 dEhg sl J2
o, Ape]d3 a-MSHO| 9l 0|21l epidermal- melanin
networko] SAEC®. I} SAIA) WkeEY] 5247183}
zgol sl A9 Lerl vh v}, HEl:E2 kinesin,
dynein, myosin V& Z2 25 E(motor protein)z}
microtubule, actin filamento] 251 7IXE71E wigl ZHEE A
HZZ ol85E AR AZErPY,
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WA 2 oA ARIE FEE0] £X¢ THIE710] U]
A= PSS FABIEL UBZET o MSH B ATl o
ZEH Ul A £ 7EREZ 7 EA6) Wt i, NelE
FEEW o-MSH HEAE] Al $A14 7KE719] 47} o-MSH
o FMelwtoll Higkd A4S & 4 UUTHFg. 6).

Hunt E%2 MSHo| 9dl tyrosinase &4, wWahd,
tyrosinase®} TRP-1 mRNAS] @lH0] E7ER M 7 E71€)
U gl eER "Weldat EXEATIL 2 UL,
Busca £(1998)”'2 cAMP &7}= Ract} RhoZ E310] acting
AWl (disorganization) Y O.7| 1, ZMH O T WdM RO 7}
AE717F E7FIAAL I3t ol & A8 oAl Raci} Rhooll o]
Az S AR FUoL AB1ZE FE2E2 o«-MSHY
tyrosinase €4 Ao Q3 Wihd 84S AAGIH St Ract
Rho AEE F/3 A4 7INE719 ol g&e FASS
7rsdol et

oldke] A MelE FEEES WehdMEY tyrosinase E4
43 FAY TIEZY FE dAE Edi Wil e e
24310, o-MSH F5oll Q8 JRUARAR] HS GHE C
Z ulFsE VERIE wek ARIE FEE2 v 41gy
5 2MEM e AR s dFE A48 a2t s AL
F AEH;

it

4

N1 E FEE0] "Ehd 44, tyrosinase 4~ W A4 7}
ANE7] EHo nile ggkg AT

A E ZEEL BI6FI0M 2] Wild U4 E 50 pg/ml &
TollAl 70.4%, 100 pg/mb SEONA 37.3% 2 HASIHCE ABIE
ZEE2 BIFION 29 tyrosinase 242 AFIE199.2H, cell-free
systemOl|lA1= tyrosinase EE AXIGHA AT K21E ZEE
2 o-MSHol| 9Jgt MBI TS GHECE Wehd 443
tyrosinase €4 ¥ $A4 7IXE71Y FHE AABIGTL

01419 i} Nl REEL tyrosinase G4 E43 FX)
2 7REZIY dd W gl 488 741 en, o-MSH &
T BEAFER] OIS SHEOR v gEE VERITDL

rf

724

lo

=

o =B 20064 E ABTHSL
FHHAS.
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