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Melanogenic Effect of Eclipta Prostrata (L.) L.
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This study was peformed to investigate the mechanism of ethanol extract of Eclipta Prostrata (L.) L.(EEP) induced
melanogenesis. EEP enhanced tyrosinase activity and melanin contents of BI16F10 cells. Moreover, EEP increased the
protein expression of tyrosinase and tyrosinase-related protein 1 (TRP-1). But EEP did not increase the protein
expression of tyrosinase-related protein 2 (TRP-2). These results suggest that melanogenesis-promoting effect of EEP
was involved in regulation of tyrosinaase and TRP-1 protein, and EEP may be a potent pigmentation darkening agent

in hypopigmentation condition.
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L AE 5%
AN AH8E FUEL (FISUSIHOIN 72U Aoz

ol Al 51e ALgStick. §HA% 200 gol 94 % ofshe 2L
£ Jjoto] 39 Fo AR £E34%T, AVEL U 3 7
o 3310] 6.6 g(358 3.3 )9 AlRS Yk ArE WISA
of BBsIE o0 DMSOS of Aol ALgatct

2. Ao}

Dulbecco's modified eagle's medium (DMEM)i} fetal
bovine serum (FBS)2 GibcoAl (NY, USA) A|Eg, dimethyl
sulfoxide (DMSO), alpha-melanocyte stimulating hormone (o
-MSH), X-100,
ethylenediamine phenylmethyl

bovine serum albumin (BSA), triton
(EDTA),
sulfonyl fluoride (PMSF), goat polyclonal IgG tyrosinase,
TRP-1, TRP-2= Santa CruzA} (CA, USA) H|Z& anti-Goat,
anti-Rabbit, IsG HRP
hybond-ECL.  nirocellulose = membrane,
reagent— Amersham
(Buckinghanshire, England) X|Z2,
BectonA} (Le Pont de Claix, France) A&2, N,N,N'N-
tetrametylethylenediamine (TEMED), L-3,4-dihydroxyhpenyl
alanine (L-DOPA)L SigmaAl (St. Lousi, MO, USA) A|=2, Tyl
A JF A2 Bio-Rad (CA, USA)AL AME2 ARESHIH

tetraacetic acid

anti-Mouse conjugate antibody,
western  blotting
detection BiosciencesAt

non-fat skim milk:s

3. AH8717]

AAE2]7] (centrifuge HA-12, micro 17TR centrifuge),
clean bench, CO, incubator+= $t¥7]7]A} (Inchun, Korea) A
E£8, ELISA reader:= Bio-TAl (Winooski, USA) A&g,
Electrophoresis supply=
(Buckinghanshire, England) A=<, ChemiDoc image analysis
+ Bio-RadA} (CA, USA) AlES, #¢557]= EYELAA} (Rotary
evaporator N-100, Digital water bath SB-1000, Temp
controller coolace CCA-1100, Japan) A& AR&5}9ict.

power AmershamA}

4. A=x Hig

st MZZE 23J(KCLB, Korea)o]A] 11st BI6F10 AlZ:=
5 % fetal bovine serum(FBS)a} 100 pg/m¢ penicillin, 100 pg/
ml streptomycin, 0.25 pg/m¢ amphotericin BE H7}sto]
dulbecco's modified eagle medium(DMEM)S A}&3to] 37 °C,
5 % COz0lA B gsteict.

5. AZ BEE 574

HERELL 24-well HIY £7]0] 2x10* 7PW Bxst 724]
Ul 3 PARNSSAEREEP)S ole) e A e
37°C. 5 % CO, stolAl 3zt uisteict. vheF 3 100 weo] MTT
892 o] 4N W Tk FERS A F DMSO 1 mb

Ol

o}A] ELISA readerg o|£3to] 540 nmojx E%=g SAs}oict.

6. DOPA QA2 Z5F SQA it

B16F10 N|ZZ chamber slided] 2x10° 7 B =51 244]
T oHgE §, SHARNHESES(EEP) 100 pg/m, kojic acid
200 nM 123]31 forskolin 200 nM& X259t 39 & 5 %
formalin 8902 3087F 1At S, 0.1 % L-DOPA=Z Al20]
4R 7Hs-9t vrSA|Fict. 10 % formalin 8Mo 2 3087 1A
osrez 224 ohg $ste] ForduFoR WAt

7. Tyrosinase &4 &4

NIZY tyrosinase &2 Martinez-Esparza 59| #lHog
=7819ick. 6 cm wlg710] BI6FI0 MZE 3x10° /W w5
sto] WA %, HAZOISEEZL(EEP)S 50, 100 1g/moA)
Aa]stgct. 72417 WigE phosphate buffered saline (PBS)=
23] A|Ast, 5 mM EDTA7} =3§tE 0.1 M sodium phosphate
buffer (SPB, pH 6.8) o] 1 %(V/V) triton X-100 3 0.1 %
(Vv/V) 0.1 M PMSF& 233t lysis buffers %5t ANZE
75t d3olA 3023 83Xl %, 4 °C 15,000 rpmofA
087 AyEestel de H5AS Agsiact wuA Y
bradford A|fe2 595 nmoN FF=E F7ste] FJF9 oY
A g2 7AAstel 0.1 M SPB (pH 6.8)9) F3Fo| 150 wo] s
£ BZskL 0.1 % (W/V) L-DOPAE 50 m® E3Fslo] 37 °C
o4 302 WHSAIAA 475 nmolN EFEo] Waks AAskic.

ol

8. Waid FHF &

Wahd AJFS Hosei 59 WEe wPsto Agstech
10 cm WjFE7]0] 1x10° 7R% BFsto] 297t wigdst &, oHd
ZO|HZFEE(EEP) 50, 100 pg/md A A2jgt th3 343t
slgom, 7t 2ok 2x10° 74 2Asto] lysis buffer(5 mM
EDTA, 0.1 M SPB(pH 6.8), 1 % triton X-100)2 AN|Z& &3]
sttt dAdEdstd 42 Ax XS gIEER AAEE &
10 % DMSO7} A7t IN NaOH &902 90 ‘Colq 1A|7H &
df5to] 475 nmz 4 =E A5t

_.
N
=
S
e

9. Werstern blot £

BI6F10 A|ZE 10 cm H[LL7]0] 1x10°7]0 HNEZE XA
713 50, 100 pg/m0 % FFAZNHEFEF(EEP)S Aot 3Y
5o vigslick. vibE AlELS 3T PBSZ AMA 3 2%
o] lysis buffer(lx RIPA buffer 1
2 23 A4 3080 &SirIR "C 13,000 rpmojlA 30
F AAEY sto] FEAE Fotgich. UHAL  bradford AJoFZ
ol-gsto] [P, Axtd DAL 2x sample buffer(l md
glycerol, 0.5 m{ B-mercaptoethanol, 3 md 10 % SDS, 1.25 md
1 M Tris-HC], 2 nug bromophenol blue)g THFoz &35t &
& iR 40 pugE 10 % SDS polyacrylamide gelofA] A7|d %
Skt nitrocellulose membrane® ZXOJA]7]1 5 % non-fat

skim milk2 blocking A]Zl &, tyrosinase, TRP-1, TRP-2

ml, 1 % protease inhibitor)

I-NJ
:[olv
~
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antibody S ¢
A20A 1X3E
2 AR & ChemiDocE 0]-§3t9] band?] AMIS &gstAct.

10.3A1A2
A3¥ Zil= ANOVAS o]8ste] p-values TsioH,
p<0.05 91 739+, p<0.0191 L *x2 GoJio] QIrtu ®A|5HICE.

2

1. 3ral%0o] NJZEA ZAt

BI6F10 Axzo] 3 oJTZFEE(EEP) gt MEZAHS
oty 7] 9Jato] 10 pg/m, 20 pg/md, 50 pg/md, 100 pg/md, 150
vg/m 2 72A|7t A2|5iRtt. N R2AJESELS MTT assay2 £75}
Act. AAZA3 FAXNGSEEE(EEP)2 thrFoll wls] 95 %,
88 %, 84 %, 80 %, 64 %°] WELS HIUCKFig. 1A). x|
255 E(EEP)E ¥z X2sto] Hapd M=o OJEHE_]' A
a2 guwnide 5 DR, a0l WA HREdE
25 8(EEP)Z 50, 100 pg/me2 A2j5tgg wf Rapd A|xo
2RHEE o wEsgch. ok PyE
forskolin(FSK)Zt H]x 3PSU|= 3 X0|eh2 XS 2(EEP) A|2]A|
2142719 P40l EX1EQHFig. 1B).
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Fig. 1. Cell viability of EEP and Light mlcrographlcal observation of
B16F10 cells. The cells treated with EEP at different concentrations for
72h was assayed using MTT. Data are mean + S.D. of triplicate
experiments. = S.D. * p<0.05, ** p<0.0l: compared to the untreated
control(A). Cells were treated with EEP 50, 100 pg/me or 200 nM of
forskolin(FSK) for 72h. Cells were photographed with phase contrast
inverted microscope (x100)(B).

AT TBSTZ 53] AIARE &, 24t antibodyS
ot ukeX|Zich. TBSTE MM 3 ECL &0

2. z0] MR BapdPH 9& &3}

sezolRre 25 2(EEP)Y] AlEY Wabdgy wste sAst
7] 95kl 25 pg/md, 50 pg/md, 100 pg/mee] S5 &3, 72h uj
st 2x107h] AZE 245t MEE gafsto] Wapd A
e s4stgct. FAZE 25 yg/miolA 106 %, 50 pg/meolA
113 %, 100 pg/meoflA] 130 %= WHWapd $HFS Z7HXFioHy
(Fig. 24), S¢tog WAt Wapdma A=HE thx2 o]
spAIgt M) f.'isﬂrg B QICHFig. 2B).
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Fig. 2. EEP stimulated the melanin synthesis in B16F10 cells. The cells
were treated with 25 pg/me, 50 pg/me, 100 ug/m@ EEP and forskolin 200 nM
for 72h. The melanin synthesis was measured as the increase in
contents(%) with respect to control cells(100%). Values are means + S.D,
N=3(A). The cells were treated with 100 pg/m¢ EEP, kojic acid(KA) 50 yM
and a-MSH 10 nM for 72h. Images show the recovered medium and cell
pellet(B).

r

3. A %9| tyrosinase &4 &X1gi}

MZ tyrosinase®] DOPA oxidase &/doll QlojA sz
S S E(EEP)9] Y3 AmuY] ste] 2 APS AASHACh
B16F10 M Zo]A] 8t %7} tyrosinase Ao OJXR|: 3k o
ote7] ¢fsto] wjFH B16F10 Aﬂﬂ‘tOﬂ %S 25 50, 100 pg/
md X251 72hg HiYSt & tyrosinase BHYEZS FHs5HYCt
1 A $AZ0|HL RS S(EEP) 25 pg/mlolAE 102 %, 50 ng/
moA = 113 %, 100 pg/md oA 127 %= UERYT) oS &3
SIA X2 FSZ(EEP)O] U5t %% 9o]&EXA o=z tyrosinase
Y7t Botoke Ae & 4 AYHFig. 3A). Fig. 3B &
MR O 2 tyrosinase?] 4L AA|5t: 853 7= U|ulskst
29 kojic acid(KA)'®2 Atgstdn YAiEFOZ adenylate
cyclase2 EA43lslo] cAMPO] kT2 ARSA|7|= ZHoz LA
forskolin(FSK)'"& A1&51gict Fig. 3BojJA] Wi e} Zro] DOPA
FAS Sl WS Auh, FHE AR gERLEG tyrosinase?]
DOPA oxidase &/Jo] Z7lstgon, $AAE717E o wdsigin
Azo] Mol MR e Wt SHYURROINE Pl
wists wolx| tch ¥l PHTIEZY forskolin(FSK)S A2
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Fig. 3. EEP stimulated the tyrosinase activity in B16F10 cells. The cells
were cultured with different concentrations of EEP and forskolin (25 ug/me,
50 pg/me, 100 wpg/m¢ and 200 nM) for 72h. Tyrosinase activity were
measured in B16F10 cells. Values are means = S.D, N=3(A). The cells were
treated with EEP 100 pg/me, kojic acid(KA) 200 nM and forskolin(FSK) 200
nM. After 72hours, cells were stained with DOPA as described in materials
and methods. Cells were photographed with phase contrast inverted
microscope (x200)(B).

A %o E+2- 55 2(EEP)= tyrosinase &7t @
Aoz F7HNZE, o2t a4 &9 571
= 3t AAJIRE LopHEr] #iste] BI6F10
Axo] walyd st w3y Al tyrosinase, TRP-1, TRP-2 ©&
WiZl 20| WS western blotE £3lo] ZAISIQCE AR

ZZB2(EEP)2 tyrosinase, TRP-19] W& Z71X|ZtHFig. 4).
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Fig. 4. Effect of EEP on the tyrosinase, TRP-1 and TRP-2 expressions
in B16F10 cells. The cells were treated with 50, 100 ug/m@ of EEP. After
72h, cells were analysed using western blot as described in materials and
methods. Values are means + S.D, N=3.
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aok sl ke BAE Ao QoA tigae Zgel A
ol Wytze] Wele o et WANA gsker,

[ IR Ey Yy LE S Ty

A= 7ME2o] WAL A9rt oty SXA g9l
By Aot E=3 AFHAGA, AGA G, @2t
U Aptota)d So] why siMo] 9jct. 2ok o]t ol
9ic}. wHulxol
s OdeA|gE o

Stojstof|A] wHutxo “Ppig” ‘AKX, ‘AR B2 “‘Af”
oleka k. TA], MITEH <EFMEERIN Mooz “wul
olabs AA WAT WolWslet Sak) Thet YA BAVIA A
S0P, FrojstolA wiwbso] Wyl 7ixle] Ze WA
ol QItt. MIEHO| <EAFEROIH BAt muo] 9ln, ¥rlst
xolEA Yrietn StAth EES (BHSEDINE Wus
2 ojfo] muok grkatn shglon], ki-HES] (RERSIFIE)
A= o wWe 2g sjalA st 7L ok dchn o
QATH?. oliat Yolyrle slzoz SAlY, UAES 53t o
Az uhgol 28Ew AT stojsta} Hrholst R0l W
30| x=ot ofufo] Ti3t obEstn Y AEWe o Aol
of g},

FARL 3 Tol YA WAL DA Agolnt o
(85), FUR(REER), ARG, SAHPET). T8
BEs), SOIA(BINE), SANER), NolE(EFE)}D 3t B(m)
2 9l sta AF(kmyshe ZRIEFE)S Bel(BR)NETY. &
E@EIN FHBL AARL velE A ohn AL BT
T sk, w3 Souzold FEixe] asoz ;T nalst
ste Al ot 8 AL HoRA @ & doeln asfshaint

2 sl %ol AHES  leteolin

re

7-0-B-D-glucopyranoside,

ecliptasaponin C, luteolin, eclalbasaponin [V, apigenin,
ecliptasaponin A, echinocystic acid 29-0-B
-D-glucopyranoside, echinocystic acid, 3-oxo-16a.

-hydroxy-clean-12-en-28-cicacid®] 9712 UehFc}®. st
Z0] Wt A2 Tewtrakul® S°] RAW264.7 macrophage
cellsg olgsto] FF A8 sh= xR 2o A A4
Manvar?’$9] anti-HCVo] Tjst dtaixo] Al2slstExlo] Aldq}
7t oigt ¥uot ok E3 FoJStolA gHxo] WoxA A
29 FEAdos %] FPAEY, 1wy Auj 2o F
22 ol 88 x J1AYat gt A7 AG A0 g IF
Dol gt AT 5ol HugAct.

T3, o, ol EAshe Mag Wepde R AHS &
£5t0] RHozHE QAE HEshs 4TS s, Bdy ¢
o w2} mRAo] ARG Watd2 FHetd(eumelanin)zt ¥

Qual(pheomelanin) & £201g|, A2 ®at olJa}l 1 37]9}
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B¢ 5o g2cP. sy £ Wehd 2% tyrosined 7AW
tyrosinase oJEAIQl H2o] A AMHZ ANA TS0t Hat
d Ao ABateA g2 mn] 7[X 39 HWaphdA|x9] ofn|w4t
Q1 tyrosineo] tyrosinase® &AAMgut ASESS  FOlA
3,4-dihydroxy phenylalanine(DOPA), DOPA quinone, DOPA
chromeZ AAN WHWetde I =H=dl, o PPN
tyrosinase ¢t ojuja} TRP-1, TRP-27} Tojgtch?, daldxx
+ %2 BetdAA(melanosome)ollA| BetdZ AJdsh=t], B
dAA= Fahd S A4 ZAJEAER AR 1719 At
dAxel 30~40719] AP YNE= B Wapd ©9)(epidermal
melanin unit)g J/Jsty], Wpd S S = FahdaAl= Fat
d Ao »XAE7|E S8 ARAPYN 2 AU, dapd
SAWA Y gt ARZE AP ekl #-(Scutellaria
baicalensis)®®, ¥-Zx]%® A}7HBelamcandae Rhizoma)®”, A28
(Cornis fructus)®, Quim|(Ulmus davidiana var. japonica)™®
5ol Hahd AEZ FAN7Ie AAEE AW Bud b ok
a2y iz Wapd A wEt AEA dAe AAEA] 4%
. gt 2 AE Ssto] RV "Watdedol vkl 9F
2 ZolEy oyt §HAXE o &5 WkE X5 QlojA 2 7t
2 YotE 1A} 5hict.
2 AN e UA FHRNTFZFEE(EEP)Y NESYoqR
E WHst7] st} BI6F10 NZ2E o]&sto] MTTHOR ZFAs)
ot S E OS2 EEE2(EEP)S 10~150 pg/md 9] H=oA A
2] 3 A3t 10~100 pg/mo] ==oflA 80 % o] A=
BEES UEIY. —2bs BI6F10 AIZE ]88t tyrosinase,
dahd 8% "ahd Y T oA ddoA 100 ng/ml o]
5t FEE AMESIT

UVBERE RS 2353517 9o BahdAlzold BEE=
dapd2 I3 Aol YolA 37HR9] a7t &i(tyrosinase,
TRP-1, TRP-2)7} 9lt}. tyrosinase: rate-limiting enzyme=
A FePdABPOA 7Y Za%t dEE o= Aoz 4EA AT

O maty 3tE% ®a]A] tyrosinase?] EAEol Wald 3heko]
Hsts Bo dRixe] Wald £X &3k gQlsfuolct dRix
7t AZ5ZF0)A tyrosinase AL Z7H]7|L=R] dotwr] 95t

Adol Aut: dzd d] HEANHEEEE(EEP) 50 ng/ml
oA 113 %, 100 pg/meoflA] 127 % tyrosinase &4 ZAxrt o}
EPth. melanin IAFL 2 Y] A R0SEFES(EEP)
25, 50, 100 pg/mi=%=o A 105 %, 113 %, 130 %2] melanin
HF 571 At Uergt. E£§ tyrosinase E/d9] SQHA
WEZ 98l DOPA FAZ AAstQix, 1 A tix4 ojy] &
AL FES(EEP) AN2JA] A|me] M7Zo] ZsHA WHE AS

aratol o

St tyrosinase, TRP-1, TRP-29] THiZAl qty wists yhbaleh 2
i, SHAXOE255E(EEP)o] 50, 100 pg/m¢ Yo tyrosinase,
TRP-1 @A ddlo] s& JEAQ 3718 Egoh. 2y
TRP-29] i o= WEPF Qldch ol2d ZHats Az
7} AZUjolA tyrosinase?t TRP-1 L@EZ F7HA7]L o1& &
stol Wahd gHe gEske oz weld
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ojde] Ay AME Il FAXNTEFEE(EEP)O] XY=

I Souols AFEYE vj2le AA s, B Ze AA @t

+ 27t AXE[S. olE ° el W7l Aside R

wutolA WepdAlz HAo] DAL kS Amof & Hojch wg

2 AT At SR TEI1AE 7R WkEo] R gof o]8E7]

AL ol wEsHo] 2AT B0 OstT Zo] Ut A7
A AehdAggol Bt ujAYE A7t olojXof & Zo|t.

2 8

gxe] Wepd PAol URlE T Lokus] 93] BIEFLO

AR ESEEP)S Y SEZ AT & D
Moz FUxe] AESH, Behd TP Wak, tyrosinase
¥ R Wehd By TR oUW g st 1 2w

FZE(EEP)2 NIZU9 tyrosinase &/d¥gut Habd

2
i
by
=2
-

o

of Wl oA F7HAZC ol2d AnE Fo GAzOHLIEE
(EEP)°] RAEANAN AFHAY v2ls 2 s, & 2e 2
gt 277 AAEQLE olE 22 AMA Pa] BE 8
x0] Tl A7E APe 2 AR ek
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