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7 EHA Y
gel Ae AFAE WL BEF Y EE FHOR Ad 7w - F27)
o 4 0% FeA ok B AFe W A4 7)ol

(1) EFo)ZAIYA &4 A& A A (Tyrosinase inhibition assay)

olEAUAIE A W EHed I ARAAA JPF F8% %7
SeZd4ddA o #BAsts ELEA, o] A& B4 AHde dWipd BAEE
Adfste A3E vEbdT

A1Y : A go|ZA YA &4 A3} A (In vitro tyrosinase inhibition assay)
of A2 AFdAHAAAM AFAE, AAE EolEAuA R 7]ZE<]
Eoj2als HESAIA EBRol2AIuAl &4 Asfidl td APARY aFHE
B7bske W ol

oﬂ%%OM A3t gujo] Zola, go]ZAUA &4 ASE A
T dE TERSE HAS FAetE Ha i sE7F HES Agsial
AN R TEE FAHSE PYASth A@de] 01 M AESF A (pH
6.5) 220 pL, AEH 20 pL, #HAF ElZAIYAI(1500 U/mL~2000
U/mL)(Z& F9 golZ2AUA) 20 ubs MY E Yeth o] A 15
mM Elo] 22 40 yLE Y1 37 TolA 10~15% &<k ¥H3-A17] th-2 490
nmolld EFFEE =33 FAAGE] 50%D W AR FE(ICH)E
A

dEdt AR A ARE 3 SuE



AMEEte] FAERo R St HAJTE FHURToEE ERE Ee
w3t APz we

tho] A LA 84 A3 £(%) = mw—z :xmo

) F2Ed
Ishihara Y., Oka M., Tsunakawa M., Tomita K. Hatori M., Yamamoto
H., Kamei H., Miyaki T., Konishi M. and Oki T. Melanostatin, a new
melanin synthesis inhibitor. Production, isolation, chemical properties,

structure and biological activity. J. Antibiotics, 44, 25. 1991.

A29 : AE W EolZA YA B4 AR (Intracellular tyrosinase inhibition assay)
ol AldL AdEdY dxEde A wH dwad A AlES

Elo] ZA A B4 AR EE Hlwsts Wy olth

At @gleul M Z(Human Melanoma Cell, SK-MEL-2) X+ o]} fALSH
AEZE B FHAIS vgel HFskar FYA= (100 IU/mL) R 2EFEr]4]
(100 pg/mL) , 10% ZEjo}&Y(FBS)S 68k RPMI1640(Roswell Park
Memorial Institute) BjA] 32 ARESl= AlEol| At wixE Hdesie] ¥l 5%

BB AE TS MR NN 37CE FAS] Rk



A AEZAAE(AEZZAEEE) SHHMIT assay) 5= ©]&3 AU HH S
Fot] AEEGE HeplA e $=8 Jgdtt o 588 veils w5 31
ol FE st aHe] FRES AT F Slojof ok AFERS HolAY
SN wie FHo] FHiEA ¥E RPMIGA0H A S AHE-SHh

b AlEEZ o] RPMIT640H] Aol =24 = Aol deE, HugddIFiol=
(DMSO)s AFet 87E AR5t =<t

>
e
At
oX,
b
B
Hd
o|N
1>
T
olo
QO
a
<
Y
34
il
\O
¢
e,
i
&
ﬁ

(96-well plate)©]]

A(PBZ A H3 T 10% AEjoFEH(FBS)E

TP BE AL AR Bolra APFEES] APEAS Adle] AZS 4

AEEZAAT(AEZZAREH)MTT)  &H4(0.5%  3-(4,5-dimethyl-thiazol-2-y1)-2,5
diphenyl-2H-tetrazolium bromide)S 7 € (well)oll @i, 2A]7F &<t
v et vt S A A o5 duEd F Ao =(DMSO) €4 150 uL
AL i FE3 £5° £ Us velaAZEHlE #= 7] (microplate
reader)Z 540 nmol| A FFE=E S}
3) 2%
AR dehert M E(SK-MEL2)E 60 mm Bl Ao 6x10°702 HE koL Al Zu) <k
Z300 A 2413t v FT HiAIE AASIAL HEE IS A A F5(PBS)=
AHE o Ao B AIEE aiXE gar 4R st wiAE AA & AEE
AT A FFPBS) = A H St widd AlE= St dAlEe & A4S
NS A At D(pellet)y= A=tk o] D (pellet)oll 1% E-E X-100(Triton
X100 EF3H= 10 mM 14H8h5 2] A1 A4=(PBS)(pH 7.0) 100 pLo} 4182
sl dojR AAFA 40 uLE 96-L ZHO|E(%6-well plate)oll EFsle] 37T A



]I.

RS 5 mlo] A2 &Y o]E 7| (microplate reader)Z 475 nmollA F¥ =
SASTH AL W EolEA WA 42 AEE =9 &8s A3 sAIEAY

il

(%]

Ao}l vlugty, FNET 2= FHLHkojic acid)Te AHEStY 1 ARE
Jwgth Azl wet AgdHel WL 7Hesith

jud

d
¢

() Fx

1) Basic studies on gene therapy of human malignant melanoma by use of
the human interferon beta gene entrapped in cationic multilamellar
liposomes. 1. Morphology and grwoth rate of six melanoma cell lines
used in trasfection experiments with the human interferon beta gene. /
Cell Mol Med 5, 402. 2011.

2) Melanin from epidermal human melanocytes: study by phrolytic
GC/MS. J Am Soc Mass Spectrom, 20, 464. 2009.

3) Secretion of proinflammatory cytokines by normal human melanocytes in
response to lipopolysaccharide. Acta Biochim Pal, 58, 507. 2011.

4) Inhibitory Effect of Morus alba Extracts on Tyrosinase Activity and
Melanogenesis in SK-MEL-2 cells. Kor J Aesthet Cosmetol, 9, 1. 2011.

5) Screening of plant extracts for human tyrosinase inhibiting effects. Int J
Cosmet Sci, 34, 202. 2012.

6) Effects of Rubus coreanus Miquel on the Expressions of Tyrosinase,
TRP-1 and TRP-2 in B16 Melanoma Cells. Korean /. Oriental Physiology
& Pathology, 21, 1456. 2007.

7) Asiaticoside, a component of Centella asiatica, inhibits melanogenesis in

B16F10 mouse melanoma. Mol Med Rep, 10, 503. 2014.

) AEZW Eol2A YAl mRNA 2& A3 A H
ol Alde Hepd AR AR ds= &4l EOlZAIUAIS] mRNA



Hd As) ave Frbske Pyeld A EE AN Aol DehdAlEo
ElolZ AU mRNA 2HL fEdx A ARE At Eolz AU
mRNA 28 Asjo] e A@ ARe] EAE Frbshe WHoloh

hH A2

1) A2 A8 B Al Zuf

#H 2l SAF Al EZ(Murin melanoma Cell(B16F10)) =& Al
¥ (Human Melanoma Cell(SK-MEL-2))E 8] Al 2] nlgd] & F
2100 TU/mL) ¥ Z~ENEn}o]2(100 xg/mL), 10% ZHlo}E* (FBS)S
gHr3l= DMEM(Dulbecco’s Modified Eagle’s Medium) HjA] 52 A}-&-3l+=
Al At MAE deste] Wil 5% oSt AE EFe= vk el A

S
)
Jloi
1=
of\

=)
AZEAEHNEZANS) SHHMIT assay): AEESE 9%6-4 =g o] E(96-well
plate)ol] L(wel)F 1x1070 2 EF3F T M EZujeF 2o 24417 vl &3,
Hi A& WEla QAikAEA A A(PBS) o2 MHS ths 10% AEoldH
(FBS)E Xl e AMER HIXE ZolFil 8= AFEds A2ste

3-(4,5-dimethyl
thiazol-2-y1)-2,5 diphenyl-2H-tetrazolium bromide®)< 2} d(well)ol] 20 pLA
HaL, 2A 3 FE Hi ke vl S A AT v v Y A2 F A o] =(DMSO)



&9 150 pLASs ¥il FE3] £E5°] & Uw vo|AEZZHo|E #=7]
(microplate reader)Z 540 nmol| A FF=E =43

Zz2

3

~—"

N

A Al SAF A E(BLEFI0) e AME FHl S4F A E(SK-MEL-2)E 7
7} 6-4 Zd o] E(6-well plate)oll L(well)T 7x10* & 2x10°7 2 53 o=
Az Gz 24X 7wt MRS AASIL AEE A A A
PBS)E A3 th2 golzA Al f= E2dE dur duldaiAlolE 2=
FTEZF(a-MSH, o-Melanocyte stimulating hormone) v 3-o]ARg-1-HE4ite]
(IBMX, 3-Isobutyl-1-methylxanthine)2} A 2 A2 R E a1 4817 v
sty SAUERTOZEE Eo|ZAIUA A EZR FS4Hkojic acid)S 48A17F
St A,

4) AANL TFEAAHNTG(RT-qPCR)S T3 EFO]ZA YA mRNA Td =4
e NEE 353l EFE 1 mLE £33 & FE2E2XE 200 uLEs
7hete] 1583F AR § ASHS w2 FHIo FTHd oLz w
200 uLE ¥oiFo] 1083t d4Edsta AS5dS AAT = 80% &=

Hohste] 587 AARY B AF4L A

B 7](spectrophotometer) & ©]-&3t] RNAE g Zsttt. FE RNAS S2a1
OEl(oligo dT), €€ ZZYX2RT PreMix) ¥ UEI27lH Y0 E-ZF/S
(DEPC-DW)E ©o]&3td FEZA DNA(CDNA)E 42 T 60, 94 C 5&, 4 C
cozdoz AL FAE AHA DNACDNA)E AAZF SHaisdduks
ul~E "X~ (Real time PCR Master Mix) % E}O|ZAUA] H

(tyrosinase TagMan probe)®} Tl ol| €3] 2 7} B U] o] E-ZFF(DEPC-DW) & 4]
et F EFol 20 uL7F H=F ek 95 T 3%, 9% T 15%, 60 T 30x
39 cycle 7oA AAZF FFEALE A HHE-(Real-Time PCR) FB|E A3
A3t AATTNS(PCR) AH] B ARE Al W& AlF 2d WAS

7k st

ol

AN
ol



A
N
AATE FRAF B4 (ACRHS S8 Blol2AUAl mRNA 23S 2

(4) FnE

1) Chang, T.S., Chen, C.T. Inhibitory effect of homochlorcyclizine on
melanogenesis in a-melanocyte stimulating hormone-stimulated mouse
B16 melanoma cells. Arch Pharm Res. Vol 35, No 1, 119-127 (2012)

2) Lv, N,, Koo, J. H., yoon, H. Y, Yu, J.,, Kim, K. A., Choi, I. W, Kwon,
K. B, Kwon, K. S, Kim, H. U, Park, J. W, Park, B. H. Effect of
Angelica gigas extrat on melanogenesis in B16 melanoma cells. Int J
Mol Med 20, 763-767 (2007)

3) Koo, J. H, Kim, H. T.,, Yoon, H. Y., Kwon, K. B,, Choi, I. W,, Jung, S
H., Kim, H. U, Park, B. H., Park, J. W. Effect of xanthohumol on
melanogenesis in B16 melanoma cells. Exp Mol Med Vol 40, No. 3,
313-319 (2008)

4) JKoo, J. H., Rhee, K. S.,, Koh, H. W,, Jang, H. Y., Park, B. H.,, Park, J.
W. Guggulsterone inhibits melanogenesis in B16 murine melanoma cells
by downregulating tyrosinase expression. Int | Mol Med 30, 974-978,
(2012)

5) Mikami, M., Sonoki, T. Ito, M., Funasaka, Y., Suzuki, T., Katagata, Y.
Glycosylation of tyrosinase is a determinant of melanin production in
cultured melanoma cells. Mol Med Rep. 8, 818-822 (2013)

6) Park, H. Y, Wu, C, Yonemoto L., Murphy-Smith, M., Wu, H., Stachur,
C. M., Gilchrest, B. A. MITF mediates cAMP-induced protein kinase

C-beta expression in human melanocytes. Biochem ]. 395, 571-578 (2006)



(3) 2] DOPA 4ts}4k-3- A& Al (In vitro DOPA oxidation inhibition assay)
o] AldE Hztd FAAAY ExAAGAd HAst= Bl EAIUA
DOPA Atstb-g-o] th3h &4 A& SAsle] nWMAdE Y a5 Hrtste
Wrolty, 712 24 L-DOPA (L-3,4-dihydroxyphenylalanine) & A3t}

hH A1 E@E
Alge degolyt AW §ujol  =o]i, DOPA  ARsiehgol]  thigh
Elo] ZAIUAl &4 Al S
4 5709 FETF HES Adeta AlAAES] T FAIHCE AT
Aol 01 M AXASFApH 7.0) 850 pL, AlEH 50 pL, #HHAE
Elo] 2 A1 UA 41500 U/mL~2000 U/mL)(3-S F9 Elo]ZAUA]) 50 pL=s
sHAE YETh o] o 006 mM L-DOPAY 50 pLE ¥i 37 TollA

ARl B 475 nmollA FREE ST A 0] 50%Y e

AR FEIC)E AT TP ol§3te] HETh AR A NEE
=9l gulE AHgstel FARACR Fof RAIG PYrToRe dnd
e oAolrsudd 58 AMgStel 1 ARE wudth APEA wet
A@HH e WA st

ZF A Eoﬂq Hlo & 3
= = _ ANEFHAH Fewd—
DOPARESHILS A & (%) =100~ g avel wrg g~ 10

W) FnEd
Kong KH. Park SY., Hong M.P, Cho SH. Expression and
characterization of human tyrosinase from a bacterial expression system.
Comp. Biochem. Physiol., 125, 563. 2000.
Choi SS., Noh H.S., Cho SH. Kong KH. Screening of inhibitors
against tyrosinase activity from natural products. Yakhak Hoeji, 45, 522.

2001.



o] NFe HMYR W@ AEe W A4 A EBE Frse
WHolth AZE wjgkstel AE ) Webde] oF EE AX Ysle F Wy
b AEstel FARAF vl

b A8

) AEE A @ AT
murine melanoma (B-16 F1), Human epidermal melanocyte (HEM) 5=
olg} FARE AEZS wiFHAIY Higel FHFea HYLY (100 IU/mL) =
ZEREn]L(100 pg/mL), 10% FBS (fetal bovine serum)E 33t
DMEM (Dulbecco’s Modified Eagle’s Medium) B A 32 AR&-3l= A9
A3 WA S ’“‘5”0}04 23 5% oltEetAaEs EFshe wdrIvelA 37

rr

Fl

rlo

°] HeE 243 AEMNEES

d4o]l dFHA ¥ DMEM HiA] Ee AE =40 UeiuA F=
qetE o HFI S AHE3H

¥ HAsx: A qRiAg

MTT assay : 4HTEY A5 Fo] AXE wdt b3 wellolA #iAE
AAZT  PBSE  AlHeta  MTIT-LA(3-(45-dimethyl  thiazol-2-y1)-2,5
diphenyl-2H- tetrazolium bromide)s @¢], 417t &<t ity wjgA &
AAS T3 DMSO (dimethylsulfoxide) =+ isopropanol 300 uLA -2 F7}st
31 10¥3F E59 # thd ELISA reader® 570 nmollA §3&=E 4t}
3) &%
h AT Behd F =59y
6-well platec] welld 1x10° /W2 HEF3t A EujkzAolA 2423

_10_



Hj sttt v A& A AL MEE PBSE AAHS o5 AA F A2F
iR E Wi wjetetth. wiA= 7154 phenol red7t XA e AL
bRt FRE SA G VAA BEF I w4 a-MSH E=
tyrosines A gste] Wad A HFS XA &+ Aok HiAE

AASL HNIEZE PBSE AMA3TE 35" A

o] &3t MEFE A v dAEe st dede AlAsL pellets

uf

microplate readerZ 490 nmolA JFHEE SAsta, FA AgdS
o] &3 AHFAHoZ FE Hpdel ¢s 73t depd 2 MELHTT
daid ¢ e dAGNAY daid oz Fibsta, AIEE 9

Wy Axee Agdd & S3UH
6-well plate] welld 1x10° /W2 HF3 T AEZujFZAoNA 2447
HjeFstth. wiAE AAS MEE PBSE AHS o A W AEZE
iR @a vttt Wi A= 73 phenol red7t EFEA FE& A
AHEEt] FBE S FFS WAA FEE ok AE A a-MSH
E= tyrosines Agstel Wohd AAY AAFS s & o
Axe) wixls gE 874 w713, @2 AE= PBSE AAHSE F
3]43to] hematocytometerE ©|-&3t] MIEFE F%

bufferE o83t wujz

oL
off
o ot
)
0
0]
[t
[
e
~<
95
—.
V)]

Z4etm, @4 Wehdg of 2
‘ﬂ]\_ﬂ-‘d oo]:_% Aﬂ:}z_%]xgz':% u—ﬂ;q. ok = o] ] HH;O%L uﬂg]_ﬂ OC}:Q.E

Eisinger M., Marko O., Selective proliferation of normal human

melanocytes in vitro in the presence of phorbol ester and cholera toxin.

_11_



Proc. Natl Acad Sci USA, 79, 2018. 1982.

Gordon P.R., Mansur C.P. Gilchrest B.A. Regulation of human
melanocyte growth, dendricity, and melanization by keratinocyte derived

factors. J. Invest. Dermatol.,, 92, 565. 1989.

Peter S., Barbara A., Gilchrest B.A., Ultraviolet radiation directly induces
pigment production by cultured human melanocytes. J Cellular
physiology, 133, 88. 1987.

Imokawa G., Yada Y., Miyagishi N., Endothelins secreted from human
keratincytes are instrinsic mitogens for human melanocytes. J Biol

Chem, 267, 24675. 1992.

Matsuda H., Kawaguchi Y., Yamazaki M., Melanogenesis Stimulation in
Murine B16 Melanoma Cells by Piper nigrum Leaf Extract and Its
Lignan Constituents. Biol Pharm Bull, 27(10), 1611. 2004.

Ando H. Niki Y. Ito M. Matsui MS., Yarosh DB., Ichihashi M.,
Melanosomes Are Transferred from Melanocytes to Keratinocytes through

the Processes of Packaging, Release, Uptake, and Dispersion. /. Invest.
Dermatol, 132(1222), 1611. 2012.
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23 LS AS5E T dojok @‘ﬂr
o) ZHetE o] &3ste] AFHFL7E TY Alofddl E|2EF Y= (angle)S
17 A7) ZEZHE  ARESY  HAAE 21T F Ue
AAGFAGT ZHFAILE AFPI; w3 AR} A= Agrt

W2 BopAES WA Avtel S 1PU
W@ 717157}
@ Colorimeter
() Spectrophotometer

(b) Mexameter

o) SpectrophotometerE AF&3le] AFAE * 0, 2, 4, 6, 8FH <
AR 2 &2 BHRANRL Y La*b* A& 2 79 #ith 334

FIEAE SHL La*b*E 5t F 123 =3,

J\Nt
0.|.4
ol
28
£
W
ok

A2 ZAF FE5(E3 &9l) 7109 F (AFAHE 0F)
Al 2AF FE(E3 #9l) 3 F & (AFARE 2F)
AL A FE(EFS Q) 5 F F (AFARE 47F)
Al =AY FE(E3 Q) 7 F & (AFANE 65)
A2l 2AF FE(ESE 1)) 957 & (AFAHE 85F)
& dE37t
AT Z2AME Aldste FHAQ 31 AEE W3St §le(no change),
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