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Effect of Methanolic Extract from Biota Orientalis Folium
on Melanin Synthesis

Soo Hyeong Lee, Seok Hoon Hong, Chung Yeon Hwang, Nam Kwen Kim*

Department of Ophthalmology Otolaryngology and Dermatology, Wonkwang University

Recently many efforts were focused to understand the mechanical insights of melanogenesis to develop the
agents for hyper-pigmentation and hypo-pigmentation. In the melanin bio-synthetic pathway, tyrosinase is the rate
limiting enzyme, and a-melanocyte stimulating hormone(MSH) stimulates melanogenesis and enhances the melanin

synthesis and the tyrosinase activity. The author has analyzed the effects of

Biota Orientalis Folium on the basal

melanogenic activities of B16 mouse melanoma cells, and on the a-MSH or tyrosinase-induced melanogenesis. Biota
Orientalis Folium alone markedly suppressed melanin content and tyrosinase activity in a dose-dependent manner. The
decrease of cell propagation was observed in B16 cells treated with 200ug/m¢ dose of Biota Orientalis Folium,
indicating that Biota Orientalis Folium-induced depigmenting effect was caused by inhibition of melanin synthesis, not
due to destruction of B16 cells. Pretreatment of the cells with Biota Orientalis Folium also suppressed the increase of
a-MSH (10 nM) induced melanin content and tyrosinase activity. Biota Orientalis Folium inhibited the revelation of a
-MSH induced tyrosinase prot_ein and tyrosinase related protein and mRNA of tyrosinase in B16 melanoma cell. These
results suggest that Biota Orientalis Folium inhibits melanogenesis and abrogates o-MSH and tyrosinase-induced

melanogenesis in B16 melanoma cells.
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FrasE oiEHS

A sidAE, *H/\HI:EA HY EE= AAKE o711 M=ZEg
= {kowal _‘?.&%o] A emY, kojic acid, arbutin

v} AEsiE o 9}7&%

=0 £ So) AB5ls DA T 24
% ool Bl Ut AOE BIH1 OB, )
BIAIE QFHEH Wi W8 AR o] 9783 Tk

2o dipd %“’8011 BT G sk 48 AT,
Morita S92 ejjx}4to) wp| 2 RE] tyrosinase@t Wolhd AME
OJAIBH= cyclic peptide®] pseudostellarin A, B, C, D, E, F, GE
2e] B2, # B2 Bifio] o-MSHO S5l 843t
Bl INKE4E dRAIZIL, AP1H 22 HAEMCIA
RNEHATA HEhd 89 48 &
HEIAIECEL B 5190} B16 melanoma A ZQ) Bk A
AF thaldE 8 BP w3 2z, 2 299 M B 22

28 0|88 48 Hiso] qdrh

USR] THSH U A2 o] 9 RS Zaol (Em
HR UAE gD 4 Y FINEZES diterpenes A Eoll T
3t Bart lon, £92 wixiola fAEEe) 450l myriceting)
ded 88 &7 G9E BI s d Ve LTk
quercetin® Hehd 44 I §WE B 3I%Ct

AR Aol F#ololA Zehg AA St &4 A4 s520)
UL 7185 2L, 22 dFolAE F4EQ myricetind}
quercetin®] Wehd 84 FI7F YRiEA BE, fAiieE HE
= FEE0] 129 "Hihd Azl "Wehd MHo n|Re g8
2ot 7] 5K Bl6 melanoma M| F413 HefStH ¥
cdehd & §& EF519n) &, Hehd 44 g nlRs
ek dopry] 218k, a-MSHoll Q8F Tl AA Suki] f
S s dehd HoE, tyrosinased] 4, Wapd 44
4 G409 id HRFE, tyrosinase?] FHAL WS 58 RA

gl FAEUE 2HE G710l BaLslks dlolrh

(transcriptional activator)&

k&l' mlo

As 928y
1 dgng
1) ok
2 Uglo] AISSH ZMAS ABrISHL OJ4 BPEUAIA

T ALEBIT
2) AleF B 717
F& 5l 2288 8t 15 A% (B P)S AIEIIECH, A
ZHYE 9180 Dulbecco’s modified Eagle’s medium (DMEM),
fetal bovine serum (FBS), antibiotics@} Trypsin-EDTAE Gibco
(USA)olA] TSI, 1 9] Z4E Aok EF AlXg AMESH
%Lt a-Melanocyte stimulating hormone (a-MSH), Leupeptin,

b

Aprotinin, Phenyl methyl sulfonyl fluoride (PMSF), Bovine
serum albumin (BSA)&, Sigma (Sigma Chem Co)HEE AlE
61931l Anti-Rabbit tyrosinase®} TRP-12 Santa CruzAl (Santa
Cruz Biotechnology, Inc)A|&&, Anti-Rabbit HRP antibody%}
ECL kit Amersham (Amersham Biosciences Co)M|& S Al
519C} <DNAE oligo dT primer (Promega, US.A)S} M-MLV

F&E0] dokd Yo mixle g

reverse transcriptase (Gibco, US.A)E O] galdl el

Mastercycler gradient (Eppendorfloll4] S8HAt SZ2& *]%‘io}?ﬂr/}

1) fifEEES HEtEg £&

BIAGEE 10082 4r2014] MeOH 1LE O|831 6417 E6t
ZE3IGTE o] FENE filter paperE 0185} U3 & N
S 3000rpmOE YUEEIE & 557 (rotary evaporator) 2 7+
& SZ3IUCE BEUE freezer dryerE 52 HERAZ] & AX
B 1235g ($E8 oF 12.35%)9) A58 9Ych

2) B16 melanoma M| ZF gk

FE obm MZEFE 28oli BeF wot
CO: Y7137, 5%)ollA] 10% fetal bovine serum(HyClones)o]
28Fd Dulbecco’s modified eagle medium (DMEM) HiX & 0] &
Slo] uiQkeIE O oF 48417t F712 sl g wAlskd FRUCH
3) Az B4 55

R ZE WiYEH6 cm dish)oll welled 1x10° 4 2F3H 5 244]
2k uierslod wHFE ol M2 E RARGIAC. flin%k e &%
=€ 2 sTHEE ATIolL 57 siekeld L, v &s & 7}
welloll 0.05% trypsin-0.02% EDTA EH& 7151 A EE 2|4
7L, PBSE 23] AIM oF & @7 HALEE 0]831o] 7 well
g MEsE ’—?@o}m’/}.
4) Tyrosinase 84 £H

Tyrosinase €4 &= Martinez-Esparza S'99] o) oJ5}
o FEoIth WeldMEZE 8ol Mz FHES WEL
100u¢ A 22E0H H(lysis buffer; 1% Triton X-100, 10mM sodium
phosphate, pH 7.0, 0.1mM PMSF)E 21 4T & 20l4] 3087}
W2 EFFHA A ZE TRI7] & 48] sl 459
2 F5lo tyrosmase SEHEHENSE AR 50p09] 4

B16 melanoma Al

Gl
ZEFA7 92“ E'%J%LE |2 37T, 405nmoilA EZTQ) ¥
Z 147 BEBINC.

5) Wabhd AekMelanin content) E73

A H™S Hosol 579 2hHE wEslo ALR3SINLH.
B &M 2= phosphate buffered saline(PBS)C.& 23] A&, 214l
g2ell] 3381k H]i IHEd Ine] &F45 dol det
7 ZSUE B3 ¥ ERIs AWNEE +ESINC
Acid-insoluble materialg ¢7] $a8 10%2) DMSO7} A 71g 1IN
NaOH 20045 o] 80CollA] 14174 St Mgl E3)A17
475nmofA EBEE FF5ICH dehd FEe sddaid
SR ARESK] AEE RETM

“x%
L

(Sigma chemical Co.)& thAT
ofiAl 5t

6) ol Hens pat

B16 mouse melanoma A& 10cm Petri disholl 2x10°7} S
Fol] RERIZACE 24417 & H% B WAL fiFEE g
FEES AT Z, 72417 SO siYBICE Bigo] B &
25% trypsin-EDTA 4 & XJEX Sl M EZE Bl Y4 2

3 m}o Hm
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cell pellets THEI AXIEAHE a9T)
7) Western blotting

B16 mouse melanoma 4| E(2x10°)& PBSZ A E 31 4Col
A 308 F¢t lysis buffer(phosphate buffer, pH 6.8, 1001U
aprotinin, 1% AEBSF)oll 881811 20,000xgZ 305 S0} Qials

2] AlZact A4 RE] 5l 92 AEWBL Amicon systemg 0] &

Sl Ae SHACE 55F YA S Bradford assayE
Yo, FHol g2 ohiR(G0-100ug)S 75%L% 10%9)

ol

SDS-PAGEYoll A W71 E 3l thizlg Belsioint 2w
CHAE 2 Nitrocelluose membraneo] §71 & Q04| 24|7HE
Q} blocking buffer(5% skim milk in TBST)ol| 4] incubationA|73
T}. Tyrosinase antibody(Santa Cruz Biotechnology, Inc.)& 1:500
S 34810] 141} SQF §HS A7) & TBSTol| 33 washing 5}
A 1L0002.E  8]4A17)  secondary peroxidase-conjugated
anti-mouse antibody(Sigma)o YI2® TIAES  Amersham
ECL system® & EQI5K4T}.

8) Reverse transcriptase-polymerase chain reaction(RT-PCR)E44

(1) RNA %=z

B16 melanoma A& 6 well plateoi] 5 x 10°4| 25 555}
AL 24A17F OFF S X171 & flkGEE HElS R2E2S Ml 39
7H HRSFSIACE Hido] 2FE & AZNGS HASIL PBSE A
= Th3 Trizol(Life Technology) 500445 211 lysisA] 23T} o] 4l
Z Eo)Ho] chloroform 1004 H7lsha 387+ K=</ ro] ]
13,000rpmoi| A} AU ERIETL OF 200u9] AENS 34510
isopropanol 200409} B2 Z¢1E MM 251 CHA] 13,000 rpm
ol AHYEEIS = 70% EOHT $H3L T A%5ld RNAS &
E3IIrk. &8 RNAE diethyl pyrdcarbonate (DEPCO)E Az)
T 1549 Z8<=0) =] first strand cDNA ol AFEBIATE

() cDNA

AHAL (reverse transcription) YFS-2 F8)8 total RNA 3ug
©} oligo dT primer E81510] 65CollA] 10827} M8t & 5 ©h 25
mM dNTPs mix, 54¢ 100mM DTT, 1048 5 x RT buffer, RNA
inhibitor®2 14¢ RNase inhibitor 40U/ ), 118 M-MLV reverse
transcriptaseE 71511 DEPC XElgl £8<43 & 2y} 50ué
7VEEE B19ck 9 9FE S 37CollA overnight 5} cDNAE
GBI 0] cDNAE polymerase chain reationol] AM23I%3C}.

(3) Polymerase chain reaction (PCR)

Y E (DNAE template 2 A}MZE} tyrosinase LF X2
EEJINCE tyrosinase?] sense primer(10pmole/ x)S} antisense
primer (10pmole), 240 25mM dNTPs mix, 2 u 10x PCR
buffer, 1 u¢ Taq polymerase (25U/ ), cDNA 2,09 HISalop
W0u7t H52 GREFSE BIIBIH0L 8AK 22 initial
denaturation; 957, 5%, denaturation; 957, 20%, annealing; 5
5T, 10X, extension; 65C, 4025 25cycle, final extension; 727,

Ol ZHOE Mastercycler gradient (Eppendorf)oiii] PCRS
FHSICE Zb PCR products= 2% agarose gelofl 1044

loadingzlod F7]9E61 ethidium bromide (EtBr, Sigma)i
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HATE = UValoll4l 20131210} Oligonucleotide®} ¢ 7]uHel &
okt ZTh

Table 1. Oligonucleotidee| &f7|ujd

Gene Primer Sequence
yrosinase sence CATTTTTQATTTgAQTgTCT
v antisence TgTgaTAQTCATCTTTQTCO
B-actn sence TCAQAAQQACTCCTATgTgg
antisence TCTCTTTgATgTCACQCACY
9) EAIANE
FAIE dikz 39 oly9l Byl ygEon, oS8

NI Shejir =

LA

1. Jf4%E0] B16 melanoma M|Z ZAlof njzls= @at

SE AEHOF fFZEC] B16 melanoma A E Q] A&kl of
we Hokg rlRls RAKGIATE 5x10%ell/welloll 4] 244]7F et
€l B16 melanoma ) ol BFGEES 50 ug/miciA] 200 pg/ml &
SRR AEIGHIL 24417h, 48A17Y, T2A13Y & ME BA)L 25
ATt 4249) S50l Ml sampleS WEBI 2 AT, iR
ME 24417, 48A1%Y, 7220700l 5.0 + 081x10%ell, 19.25 +
171x10%cell, 53.2 + 1.2x10%ellZ 22} LIERGOR, 50 pg/mi =15
ol A= 5.0 + 0.81x10%ell, 185 + 1.73x10%ell, 504 + 2.1x10%ell
T HRTH HlEs & ¥s glo] UERITE 100ug/mi S5 olA]
£ 4.25:05x10%ell, 18.5+1.0x10%el, 49.0+1.3x10%ellZ L}ERFO.
™, 15058/ mt SENANE 4.25405x10%ell, 16.0:2.16x10%cell, 40,6+
0.9x10%ell 2 2kt LIERY ME BA19] o7} 4318 0L 2 w3l
= BT 2004g/m SEAHATE 4.0:081x10%ell, 8.0+1.41x10%cell,
201+11x10%ell 2 M LS ZAS AMEH AOT DR RATHFig.
). old9l 23}, AEEES A 55 (50u/ ni-150ug/ ne)ol 4= A
E9 B4l 2 QEE wAA LUOU, B BT 20048/ nl)
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Fig. 1. Effect of Biota Orientalis Folium on cell proliferation in
B16 cells. Dosc-dependent iibition of sell growtr was observed N B16 cels
treateq with Bioia Orientalis Folium. B16 ceils were cultured at & x 07celis/well, After P4
b, the cells were treated with various concentrations of Siota Crertalis Folunt (50 900
wg/ml) for 72 hr. Three samplies were andlyzed In eacn group and the resuts were
preseqted as means + SOt PO0S, PO
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2. BgEEO] B16 melanoma A|Z0) HENEHE Halol n|ile= Het
Fig. 19} &&oll LiEht B S 5E(200us/ me)ol42) Al
4] oA FH7F AEFY g RAE Lol sid,
5x10%ell/wello A} 24417} uiQFS} B16 melanoma | Zoj| ﬁumﬁ
100ug/me3} 200pg/mé == 8 ZV2F A2|sEL 72417 & /\ﬂ”
sEcle] FEEvIZ08 e tEsiant B An, 5
EHOE i RTof HIsle] deold HE Urs ™A %}zc
SiRer MEL F7)e ot AKX B3 A4 5719 Zo)
7F ORE ZojEE ¢ ¢ UCLE, ME AFEY EAQ Aﬂim
B 8719 25340 ieiA &9 ME AbHo] R 2
FAEE #ate = QYCkFig. 2). ol2i% 2k = %EJ
HI#5EE0] B16 melanoma A Z9] HAE RSO ZA ME
& dAATIL HE T ASE AIEEL)

m&m o
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Fig. 2. Light micrographs of B16 cells observed for 3 days. A :
Control, B : Biota Orientalis Folium(100ue/ml), C : Biota Orientalis Folium(200ug/ ml)

. Hi#5%E0] B16 melanoma AMEZQ] Wihd 42 A&lo) D)X=
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o

flfgsRo] AZHCE dehd 4ol 2EdEel Wahdet
ol HIAlE FEe ZAKETE A EZaietlol RIFEES 50ug/ml
Ol A RE] 200pg/ ¢ SETHA) XBISHL 72417 & M ZE 361
o & HeldYe SH5IcE ATE 245 = 0.12pg/cell 2 L}
EltOr, 50ug/ml AElETolAlE 218 + 0.23pg/cellE & W3}
7} [N Em, 100ug/ Ml A= 1.81 + 0.23pg/cell . FHMBI L
150ug/mol A= 1.25 + 0.3pg/cellZ, 200ug/mAAE 093 +
0.28pg/cellZ X & Wehd WM E O Z AA519 CHFig.
3). ol&Y i AMER 55 9&80F Wil AygEs o
Aot om, 150 ug/ml, 200 pg/mAAE EUHCE HE dal
YUY E AHEI

3.0

WS 72 hr
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Fig. 3. Inhibitory effect of Biota Orientalis Folium on the melanin
synthesis in B16 cells. 816 cells were cultured at 1 x 107 calls/well. After 24 hr.
the celis were treated with Biota Onentalis Folium (80 to 200ug/ ml) and melanin content
was determmed 72 hr fater as described in Materials and Methods, Data are expressed
as % of control and each column represents the mean + SD of four determinations.
Asterisks indicate a sigruficant difference compared with control group. * P¢ 005, ™ P(
001 B O F © Bola Orentals Folum
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4. filfg3E0) o-MSHZE X}=3 B16 melanoma M Z Q] Bk 4
o Aol vixle g8

a-MSHE HalA Hgolxl BHizle 842 dahd g
o] "hd A BAF o}BEsh=d) &S njATh o MSH 913
A M L] A A Y viXe AREES] YA aNE Yol
Aok, BRGES 50ug/ meollA] 200ug/ me7HA) MEIGIIL 302 #o)
10nM MSHZ RZ|8} o}S 72417 A3 S0) B16 melanoma Al
E9| tyrosinase FHTE FYol tHETH vlwsiict. 8
A, hEFL 245 £ 0.12pg/cell2 LIERG O, a-MSH Xzl +
2 621 + 050 pg/cells LFERY thETOl HIGlol 260 0]}
melanin@fo] E71EIATE o-MSHo|  BUAZEE 50ug/ MR E)
5.08 + 0.45pg/cellZ LIER} a-MSH THE A2)o) 13 k7t
28K O, 100ug/ meoll A= 2.66 + 0.50pg/cell, 150g/ méol| 41
1.80 + 0.25pg/cell, 200ug/ méoll A= 1.37 + 0.33pg/cell2 F-9)4
QIAl ZABIRCHFig. 4). olate) 2, AIREES o-MSHo| gt
M WY g 8 AEHOT AASHE A ¢ 4 ATk

o* rlr ni rlo

£

B 72 hr

~
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Melanin content (pgicelf)
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Concentration of BOF({ pgimi) with a-MSH

Fig. 4. Inhibitory effect of Biota Orientalis Folium on the melanin
contents in B16 cells stimulated by a-MSH. B16 cells were treated with
Biota Orientalis Folium (50 to 200w/ m). After 30 min, the cell incubated with 10nM a
MSH. The melanin content in B16 cells was determined 72hr later as descrived in
Materials and Methods. Data are expressed as pg/cell of controb and each column
represents the mean + SD of four determinations. Asterisks indicate a significant
difference compared with a-MSH treated group. *P(001. B O F : Biota Orentalis Folium

5. AIFAEEC T X219} B16 melanoma A EQ] &
014}9] AioilAl Bl#fEEC] B16 melanoma AZQ] Hzhd 4
de st JdEHSE YA 516 2H, o-MSHE Ak=Egh Wl
AY S sF YEHoE dAHlske A 30l FINCEE, o]
gt 2QHE Xjolg BWESIUAL AIREEES 72417 AElshl

, 1x10°709] M| EZ micro centrifugeo] 4=8k5}
T/} Flg SollA B dief o], AlgsES Al
(A)CE Blod HIFGEE 100ug/ mi(B)oll A&
Fotog 2 ﬂola OIA EU2LE, BIALEE 200ug/ ml(C)oll Al
= HAE 2OIg 4= UCE Hekd 448 E7e BEE
Z U848 o-MSHE 100nM MEIdh 78 ¢ tHEFHD)2Z 5t
o, o-MSH} RlfHEE 100pg/ meS A2ISH AS BT o-MSHI )
FREE 200us/ml2 ATITE AZS FEOR I8 E W) B2 YA T
(A)T} Blasled xjol7t fileLt, Fr2 ekl & S5 AAE!
2 ¢ 4 UANCHFig. 5). 014 2 AEE 200/ ST KT
woll4] A BiQRA] LIERAE Hehd A4 3] o-MSHO| Ao
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Fig. 5. Appearence of pellets of B16 cells following treatment
with Biota Orientalis Folium. A : Conwol, B : Biota Orentalis Folum (100ue/
nl), C © Bota Orientalis Folum (200we/m) D oMSH (100nM), £ © a-MSH+Biolg
Orientalis Folium (100we/nl), & : a-MSH+ Biola Orentalis Folium (200u/ mb)

6. BItEEO] B16 melanoma A 9] tyrosinase activity &J&|of U]
e g

A 22 QEEHN s MM EY FREAFHA
nxE feEES AAEUE ARG 6k, tyrosinaseE 3}
A Yo] FabE AR AlES e BEEIIch fiinEs
50 pg/mboli A} 200 pg/me7kR FEIBE Tha 7241 H 3t Fofl Bl6
melanoma H|E2] tyrosinase 45 & SH5IATE BIFAZE 50ug
/nb HE)2S 22 818l 75.11 = 238% 2 LIERG O, 1004
/ml KBTS 56.49 + 3.25%, 150ug/ mb 7S 50.87 = 4.11%, 200ug
/b TS 2248 + 216%E BT A4S UERICHFig 6). 0149)
A3l FIAHZEES tyrosinase BHTE 8 AEHOE AAd=

W EE € & AU

Tyrosinase activity (%)

0 50 100 150 200

Concentration of BOF ug/ml)

Fig. 6. Inhibitory effect of Biota Orientalis Folium on the
tyrosinase activity in B16 cells. B16 cells were cultured at 1 x 10° cells/well
After 24 hr, the cells were treated with Biota Orientals Folum®0 to 200 we/ml).
Tyrosinase activity in B16 cells was determined 72 hr later as described in Materials and
Methods. Data are expressed as % of control and each column represents the mean +
SD of four determinations. Asterisks indicate a significant difference compared with
control group. * PC 005 B O F © Blota Orientalis Folium

7. Blfg¥Ec] o-MSHE X}=¢h B16 melanoma A E9] tyrosinase
243} Aol nlXlE Pk

a-MSH= AlZEW cAMPE] 558 E7I711 4lEasgol
BEEE 712 HE A tyronsinaeE 31417 Wehd 4
g 771 oly9) UgolA & o-MSH7} Al=EEH
B16 melanoma A|Z9] Wk Ao A9 HIFEEC] tyrosinsae
g3l 4Rol FEE niR AolAE  YotHrl i
tyrosinase 8435} T & sREE #E6I9TE fIMES 50 ug
/meoll A1 200 pg/me7A A2lSEa 308 Fof 10nM MSHE A2
S THE 7217 A3} Fofl Bl6 melanoma A|E9] tyrosinase &
H5E8 ZFBIACE o-MSH Helwt 2 thZtol Bl 2uf oy
tyrosinase B4 =7} S7181990)E a-MSHO BlAgEE 50us/ me A2
1 a-MSH thE JEloll 1161 10.6%(89.4%), 100ug/ méoll A
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= 35.9%(64.1%), 150ug/ MOIAE 632% (36.8%), 200/ meoi 4]
= 73.1%(269%) 2 24519 HFig. 7). 0149] A3} a-MSHol| ¢
SF MR AN A] HIREES tyrosinase B4 T & HAlsh= G371
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Fig. 7. Inhibitory effect of Biota Orientalis Folum on the
tyrosinase activity in B16 cells stimulated by o-MSH. Bi6 cels were
treated with Biota Orientalis Folium (50 to 200 wg/ml). After 30 min, the cell incubated
with 10 nM a-MSH. The tyrosinase activity in B16 celis was determined 72 tv later as
described in Materials and Methods. Data are expressed as % of control and each
column represents the mean + SD of our deferminations. Asterisks indicate & significant
difference compared with a-MSH treated group. * P{0.01. B O F: Blota Orientalis Folium

8. ffgEEo] Wekd M4 349 il W vile g8
2 2ol tyrosinase %0} OhJE} TRP-13} TRP-2E AT @
2 A4 o] IS WA BE I ol FHAL
ATt olol, fIkgEEc] ¢t Wihd Md dxol TRP-13}
tyrosinase”} BEh=XE ERISIIAL, BIMECE AZI5H] &
2 Ag A TF(1-Lane) O & 5}, 100g/ nt =5 X217 (2-Lane)
B, 2004g/miEEO AElFE(G-Lane), o-MSH (100nM) HElE
(4-Lane), o-MSHS} 100ug/m¢ ST AE]T(5-Lane), o-MSHS}
200pg/ m == AElaF(6-Lane) 2 F 3ld B16 melanoma Al 220l
A3 tyrosinase®} TRP-19] 2F3lE Western blot2 2 HESISICL
A8 4, tiAF(-lane)ol RIS 100pe/m sE AT
(2-Lane)u}, 200ug/méET 9  AEiT(3-Lane)d) tyrosinaseQ}
TRP-19] wklo} kb a|Elo] LRI o-MSH (100nM) &)
T+(4-Lane)ol| Al &= tyrosinase?t TRP-19] gido] EA G| 71
omn, a-MSH2} 100ue/ml =5 X2 (5-Lane)oll A 4-Laned])
H18] tyrosinase®] A& A9 HETA FU2LL TRP-19) 7]
= UEROH, a-MSHS} 200ug/nd &% AEiw(6-Lane)oll A=
tyrosinase@} TRP-19] $1xj¢t oAl 71 HEEACHFig. 8).

Tyrosinase —»

TRP-1 —

Fig. 8. Western blot analysis of ftyrosinase, Trp-1 protein in
cultured B16 cells after treatment with Biota Orientalis Folium.
Lane 1 : Control, Lane 2 : Biota Orientalis Folium (100ue/ml), Lane 3 : Biota Orentalis
Fohum (00we/ml) Lane 4 @ aMSH (1000} Lane 5 : aMSH+Bota Orientals
Folium{100ue/ ), Lane 6 a-MSH+Biota Orientalis Folium{200.ug/ m)
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9. HlfgEEo] Bl6 melanoma AEofA] wdATEE= tyrosinased
mRNAo] mjAl& @ (RT-PCR)

FIFaEEC] B16 melanoma AZOfA] WHEE tyrosinaseS]
REA dddof G3ke viAlE AE Brisl] Y, fimEe=E
BB 22 AL HAF(1-Lane) O & L, 100pg/ml S5 A
)t (2-Lane)?},  200pg/mimESl  XT)(3-lane), o-MSH
(100nM) A g]t(4-Lane), o-MSHS} 100ug/mé sF Xt
(5-Lane), a-MSH®} 200pg/ ¢ =5 RE](6-Lane) 2.8 5lod Bl6
melanoma Alj3#04] tyrosinase® mRNAS Wa & RT-PCRE
HEBIACE 48 d3, R (1-Lane)oll HIEHKA 100pg/né S5
Al (2-Lane)st}, 200pg/maT e Al (3-Lane)?l tyrosinase
9 mRNAS] 2i5o] o¥7t UAEo] LIERITE o-MSH (100nM)
BT 4-Lane)ol A& tyrosinase®] mRNA #H50] S71ERUS
o, 0-MSHS} 1004g/md =5 A2) F(5-Lane)T} a-MSHS} 2005/
m S5 RElT(6-Lane)o A, 4-Laneo] HIG] tyrosinaseQ]
mRNA d&o] 5% JGEHOE YA ACE Wehdrt el
A1 FURHEES o-MSHoO] 98t Wl Z2E EHECE Al
e ¢ 4 UNCHFig. 9).

p-actin —»

Fig. 9. Effect of Biota Orientalis Folium on tyrosinase mMRNA
exprssion in cultured B16 cells. The cells were incubated with various
concentrations of Biofa Orientalis Folum. Total RNA was prepared, and tyrosinase
mRNA was analysed by RT-PCR B-ctin was used as control gene. Lane 1 @ Control,
Lane 2 : Biota Orientalis Folium100uwe/nl), Lane 3 : Bota Orentalis Folum200ug/ ml),
Lane 4 @ o-MSH(100nM), Lane 5 : a-MSH+Biota Orientalis Folium(100ug/ 1), Lane 6 :
a-MSH + Biota Orientalis Follum(150ug/ ml)
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tyrosinase 435} Z 2o FEE njzl ZoAE YotEr] $186}
o], BIFGEES 50 pg/meolAl 200 pg/me7kA) AEISIAL 308 Fof
10nM MSHE A8t TS 72A17F A3} 30}l Blé6 melanoma Al
Z9 tyrosinase BT E FHOKACE o-MSH AelTE HET
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