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A4S YEIATHE 2 3#=x).
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295 YERATHE 3 #Fx).

ek, A5 oA dWEhd A S ad ez AT 4 & tyrosinase A A
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5 #x&), old ute} oz ¥ HFHdA

aga, =Y 7] 2 By oeks FEEo] melanin FAo AAE &AQ tyrosinased] "= JTF
S dolH 7] $3le] BI6F10 mouse melanoma Ao FE=WHE 5, 25, 50 ug/mL 8] I T 24A17F T
tyrosinase, MITF, TRP-1, TRP-2 protein @& western blotting® = <13t A3}, w75 UTFo 7] W ¥
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] 8]sk & 24A1%F Fo polymerase chain reaction (PCR)S. = mRNA W UYS 43 Ay, w=IFUFeo =7
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SOD frAHEd-2 Marklund®] S WEsle] AT, $2E AE&4E
is-HCl buffer, pH 8.5) 130 uL$} pyrogallol (7.2 mM) 20 uLE sl &3
15}5 pyrogallol < microplate readerd ©]83st] 3% 420 nmolA
ggde] Hrbger FH7TY] FHERAE R YERNSITH

Sk A] A _/J‘\_

Superoxide radical dismutase (SOD)+= AHolA <+ d s
AAsE dld =z HEo] #3138 oxygen radical & 242 AA o 7N AL 4T7) catalasedl] 2
3 B A9 AR Hd3d 7 UES st @AAARRE AAE BEde Ves gt @499Ad 4
o] 9 HolFEol29 EHo| wl Cu/Zn-S0D, Fe-SOD, Mn-SOD 5 Al 7Fx1¢ 2 metalloform@.z &4
3} SODE 30KDaol/ g9 EAMFS 7kx wd Bz Ad fdA F5HA Bz S0D S48 Ze AEA

20 uLoﬂ Tris-HCl &5-8<(50 mM
% 37ColA 1083 HH-EAI7
At SOD FAFEA S A

135}
<
==z
=

i 401'

=
&
&
SN
( Oin
v
N,
o
1o,
o
ro,
i
rr
i

Edolyg fAF B4 g A Eeitt
Superoxideo] ™ 3F Ak3} oA 2Fg-S AolH 7] Y8l superoxide®} ¥FS-3Fe] ZHHEAS Y= pyrogallole] A&
Ak U] E7] 2 e e w35 s FEE olgstd SA Ay =iy

8 el
Z7] 2 BYJRE) ¥ =FFui(JBE) NS FEES 72 1,000 ppmoll A 20.8%, 17.0%2] A4S YERATH
(= 2 Fx).

A& o] 3 : Xanthine oxidase AN =A

Xanthine oxidase A3|&A =4S Stirpe9}t Corted WHS W] SAHSUT. w5E A58 100 ulol
potassium phosphate €+=8(0.1 M potassium phosphate buffer, pH 8.0) 600 uL®} xanthine (2 mM)& ¢l
714 M 200 uLE #7}8kal, xanthine oxidase (0.2 U/mL) 100 uLE 7}8ko] 37TColAl 1587F HHSAIZ1 & 1N
HCl 1 mLE 7}ste] ¥b-SAR S A7) vk Fo] AAHE uric acidE 3% 292 nmoll A 543} . Xanthine
oxidase AAEAF Alm &R HIM< FHIMY FHE FAEE YRS

Xanthine oxidasei= purine THAFo] #o]dli= ®AFEA xanthine B+ hypoxanthine2 7] A& 3}e] uric acid’}
TSI X| 3, uric acidZl F dldl F7MEWA W@ SR st ™ FAHEo Mg B35S sk
EES dog)= Hd¢lo] 7% Frl. T3 xanthine oxidase: AE Ao A3lAH &S do =

A3k, o © w3t e oy /A WS doF 4 & superoxide radical S AT BF 9 X g Ab
_Q_E_‘:

°FE- 2= hypoxanthine® -#FAA|Ql allopurinol®} alloxanthineo] ¢l=4d] allopurinol& xanthine
oxidaseol ¢]&}le] alloxanthine© & At3td tvhe-, o]Zo] xanthine oxidaseol] 7Zale] Agtdte] Q4 A F
A FoJdh= xanthine oxidase®] TAEAFES AsFozA Q4o AAFS AAEH, AsZdAE vFEA

02 =R E7] 9 B e w5490 ofE-E FEE9] xanthine oxidase AT E =

@@:éﬂ,ia$4¥4~sﬂ%l“aUM)m w7HEE e (JBE) oEre FEELS 7247 1,000 ppmoll Al 58.0%,

A& 4 : Tyrosinase AHEAY =A

Tyrosinase A& FHL Yagi 52 J o we} 43T, WS+ 67 mM sodium phosphate buffer (pH
6.8) 80 uLel 10 mM L-DOPA (Sigma, U.S.A)E =<1 71d<} 40 ul B AlE&9 40 uLe] EZelel] 200 U/mL
mushroom tyrosinase (Sigma, U.S. A) 40 uL& H7Fske] 37TCoAA 1083F ¥H-SA1A WEgd Fo AAE DOPA
chrome 492 nmol|A &4} TF. Tyrosinase AL A|g8No] H7btet FH7e] 4% 482 U

Rl At

N
2 38

Velanine &3 A& 2 wAZA 98] EAeeE dAlsio 28 Ad AAZ ASoly dud AxHolz]
BARE ojw FAo i AEHY ﬁxﬁaﬂ% o B4 v Brek dAhd A AA 6 )H], ’37“,
AN T 2 A HEFS dorja, I w35 FIAZY. HAFAAE AE U9 tyrosinasedt= &

2o AEA FAHA HHEo|x|E=d melanosome Well tyrosine2 AFs}A]A 3, 4-dihydroxyphenylalanine (DOP
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A)E W=+ tyrosine hydroxylase® DOPAE 2F3}Al# dopachromes YHE=+= DOPA oxidase® 2H-g-3}od 234}—7‘4 )
Z melanin polymerE AR, o] HHES o 1]’5}7%] =W melanin AL AT + 9 71m], F2A,
Y 22 BANLEFT AR T AU o]8d F vt 12IBE tyrosinase AE 5}%}3 *J‘?joﬂ %]
A ofg- Fe3k FEolt}. Tyrosinase FAAE S tyrosine hydroxylase ¢4 A¥3} dopa oxidase JAAE,
E AAEAHoZ I XY, tyrosinase hydroxylase A@H I Aepd 34 A A9
7] wiEe] Adel o] 74A AekS worn=R  AAIZ= DOPAE 7IEE St AAPHE
DOPAchrome?] %48 =43} DOPA oxidase A2 HE W38t o,
5 YelA depd F3A AFAES - oR Afd ¢ U tyrosinase AHMEALESE TEERE SAg A,
e 7] 9 BE(JRE) olehE FEES 49 1,000 ppmoll Al 40.8%, w3 El(JBE) oleh& F
- 1,000ppmell Al 53.4%= wXrFEuj(JBE) dehE FEES AMEadrt d Eue e RlEUtHE 4
=

A71eE wkeh el w Ul Z7) 9 We ke w5 FEEY] SFESY SR A, w=EFURe
7] R WY FEEC] 4o dubyor fgste] w9l FEA diAYSE E42 w3 e 7] 9
W 2E55S TR A, o iy 9 A g2 gg

Age] 5 Agwvl AXgA AZAESE A

ZF AlEQ ke 10% FBS¥ 1% penicillin/streptomycin (100 U/mL)S 713 DMEM ®iA| S Al&3om, 37
C, 5% C0, incubatoroll #-2-AlA A widstdtt. AlE ZA SAHL Carmichael?] WWol] wal ZH3F3.

W2} -1}(B16F10) & A1-f-0}(CCD-986sk) AFES 96 well plateol 5x10 cells/wello] A 0.18 nL 5kaL,
AEE 5 HE ZASY 0.02 mL H7FeE = 37C, 5% (O, incubatoroll A 24A1F wFalgict. tiza Als
o} 5 FHTE HAUtst] YT £ oE mgETE. o7lel 5 mg/ul FEE AZF MIT &4 0.02 nL&
A7Fske] 4A17F kst 3 owjFAS A A ZF welld DMSO 0.15 mLE 7Fate] ALolM 3087 w5217 H
ELISA reader® 540 mmollAl FZEE SAHBGT. AX AEE SHLS AEEd] Aty FH7Y $3=

HasE Yl

A E AEES BQlsl7] 93 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MIT)¥:= w34
of 7|dRA A Axe] mEZ=oL e sEAM ahel o MIHL AN formazans AT FH
AZoAE w-go] dojubr] goma o] formazan® AAZFSE A AE FAH o]SHEHAUOENE well
plateE AM8-31H, ZAPAZE ELISA reader (multiwell microplate reader)& o83t B2 AEE st

BE=3 4 0101 ,q]g_EM uJ ,q]ﬁ_%/\l @/x_}‘ltggi/q ng] /\]_%_54—7 = ul—m %g] 3 Hg—tgo]x:]._ %Hﬂ]g_g] 76'“?‘
AL BA A mEZE=ole] E5a G4 R o8] =T F8A NIT tetrazoliumE AFAE W= H| S
|49 MIT formazano. & &AA]Z1tl, MIT formazane —E—%Et 550 nm <A IOl A Hd 7 H8, o)== tiA}
Aoz YAt Ao FEE wgste= slo|t).

2 iy e w=uRe 7] 2 e FE5E0] 93 melanoma MXEe] AEES MIT assayel s &gk
A 10 ug/mL olslell Al 90% o]’de] AIXE AEES UEhE Ae gRletli(z 5 =), ol wat ofgf &

A= 50 ug/ml ©)3te] xR AL FYT).

A¥Yd 6 : Western blotg 53 w]u¢l

_>|4_,
v
=
()
e
r 0
e
o2

wjElelz}el microphthalmia—associated transcription factor (MITF), tyrosinase related protein 1 (TRP-
1), tyrosinase related protein 2 (TRP-2), tyrosinase, matrix metalloproteinase-1 (MMP-1)9] A& H7|
H3te] cell line?l B16F102 100 mm tissue culture dishol cell seeding ¥ 24A]7F &9F njFslo] cellS oF
Azt AZT. A E AAT F —’__F% < TR AYe AR 24~48A11F vkt 5 thA] wiXE XﬂﬂOh—
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phosphate buffered saline (PBS)Z 2 A& 3|52t} Radio-immunoprecipitation assay (RIPA) buffer 10mL
o] complete mini 1 tabZ 7}8t 100 uL®Z EalaiA 4C 13,200 rpmoll A 2083t 94 Felstdct. 94 w8
o] AL A5 M BCA protein assay kitE AFE3le] AHSFe] 20 ule] @A S 10% SDS-PAGEAIAIA A7) %5
3lo] Ey&itt. o9 dMAL semi dry transfer cell 7]7] (Hofer, USA)E o]&3&}o] polyvinylidene
fluoride (PVDF) membraneel] %71 th& 224 1A%t blocking buffer (5% skim milk in TBST)oll Al wl%kA] 2
. 12k FAE gAlste] 4CAA over nightd thg, A 108 (FACS R tris-buffered saline and tween 20
(TBST)& 33] washingdtil 22+ &A1& 1 : 1,000 3]Aate] ALor] 242k wj4aqitt. 33 washing@ &
LAS 4,000 7]71& o]&sled W= gl 9 A=Fslgit.

AA Ul tyrosineSZHE wpd AAHLS F2OASA whge] oA dojubEd o9 dHE ZARE
tyrosinase, tyrosinase related protein-1 (TRP-1)3} tyrosinase related protein-2 (TRP-2) &°| 2Ut}.
TRP-1-2 TRP-2¢] ¢J&] A% 5,6-dihydroxy indole-2-carboxylic acid (DHICA)ZS oxidation Al# indole-2-
carboxylic acid (IQCA)E AAst=dl, 1QCA= Z=Z4S yepdd. MITFE microphthalmia transcription
factor4 tyrosinase ¥dS FA2Z MITFY A= tyrosinase?] HHAAE S35 melanin A A

A 5 .

tlo

Ir

Hodtgo e wFURe] 7] © By FEEo] dahd Ao #BoEs FHAAEd e
= ¥%o= tyrosinase, MITF, TRP-1, TRP-29] ©@t# &3} pRNA ol v X= J&S FA35. w=Fu5e
=7] 2 By s FEE9] melanin A #AAE

& o
B
re
-
<
-
)
4 .
=
oy
[
@
=2
=
g
of
ot
tlo
e
o
<
fz
N
e}
ol
ol
9

B16F10 mouse melanoma Aol H=H=E 5, 25, 50 ug/mL 8] 3 F 24A)7F Fo tyrosinase, MITF, TRP-1,
TRP-2 protein &S western blottinge 2 2ASITh, oju] AEQ] o] ZHNME I Wd Hxo] 2fol7}
A2l ¢+ house keeping gene®l GAPDHZ positive control@ A}R8-3}$Th.

a Ay, =FuyRe E7] 2 By dEe FEES FRHEE 5, 25, 50 ug/mLe A 3d Bl6F1000A =
tyrosinase(% 7 ZF=), MITF(%= 10 #F=), TRP-1(% 8 #%), TRP-2(%= 9 FX) protein®] Wdo] ZAisle=
o

= Z
AL ol 4= 9gltt.

=
199
A= HUE IR A

ARhd 7 dhewt AZS] nRNA TE A a7 54

A3 7-1 : 5 RNA £ 2 cDNA 34

AEZE 100 mm culture disholl cell seedingd ¥ 24A1%F H<t wld3d ¥ sampled FEEE A 2]dle] 2443

Zot wjdEA ). WA AS5AS AAT & trizol lysis buffer® ZF wellol] 1 nL® #EF38le] AEE lysisdh

¢ chloroform 200 mLE #F3te] 2027t flolgl& EE5FATh. 7 % 13,200 rpm oA 203&3F 94 #4314
<

o

3
AZEdS isopropanol 500 mLo] Eo1dE FHol &7 4dvt. ©hA 13,200 rpmol A 208
I AEae AlA 3 3 75% EtOH-diethylpyrocarbonate waterS 7z HFHo| 1 mL® #F3)
i=] e
o

9 A
—
w
o o
(=)
(=)
=
k=]
=}
=2
>
(@)

o
7 QARG 5 ASde AAG 5 Ao HAxRAF Y. DEPCE 50 uL® #535ke] =9 5 96 well plate

RNA 5 uLo} H4 195 uLE F7kste] 260 nm, 280 molAl Zb2t FH s 543k total RNAYS 433
t}. Oligo (dT) 15 primer (500 ug/mL) 1 uL, =3+ RNA (2 ug)$} nuclease free water® 10 uLE %31 75
CollA 5%37F WFEA]Zl 3 5X reaction buffer, MgCly, PCR necleotide mix, rnasin inhibitor, reverse

transcriptase, ruclease free waterZ2 H7}8lo] 25ToA 58, 42CoA] 604, 70CoA 1587 ¥-3AA
cDNAE A% TH.

2 Ald) 7-2 @ Reverse transcription—polymerase chain reaction

n] o]z}l microphthalmia—associated transcription factor (MITF), tyrosinase related protein 1 (TRP-
1), tyrosinase related protein 2 (TRP-2), tyrosinase, matrix metalloproteinase-1 (MMP-1)2] mRNA &S
ol 7] $3le] polymerase chain reaction (PCR)S A}t Ago] AF23F primer sequences™ = 63
2tk PCR tubedl Go Flexi DNA polymerase, primer, 3/d3%t cDNAE #H7lste] # 412 $ P(RS A 3s)3t).
Glyceraldehyde-3-phosphate dehydrogenase (GAPDH):= 94TColAl 30%, 55ColA] 45%, 72ColA 45% (35
cycles), tyrosinaser 94ColA 30%, 60ColA] 45%, 72°C 45% (40 cycles), TRP-1, TRP-2, MITF+= 94Cel
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A 30%, 58TCollA 45%, 72ColA 45% (40 cycles)= 3t om, MMP-12 94°ColA 30%, 56ColA 60%, 72
CTollA 1% (35 cycles)E 3Ftk. PCRZ T4 AZ1 5 0.002% ethidium bromideZ Z7}3F 1.5% agarose geloll
100Vl A 4087+ A 7]19% 5 LAS 4,000 o]&slo] W=2 elalo] B2 Aalgitt,

mlm

718 mpel Zo], =7hpuRe] &7 9 BE] JdEE FEE9| melanin §Aol TAIE key enzyme$l
tyrosinase, MITF, TRP-1, TRP-2 mRNA®|] "]X]& J&FS Lolw 7] 9I3te] B16F10 mouse melanoma A|3Eo] &%=
2 5, 25, 50 ug/mL ﬂﬂ?} T 24A%F 39 polymerase chain reaction (PCR)©.Z mRNA L& %S A3} t}.
olw| house keeping gene®l GAPDHZE positive control® A}-&3}3it},

I A, w=EEUFe] E7] 2 ¥ dEE FEES FEEE 5, 25, 50 ug/mlS 23 B16F104]3
tyrosinase(%= 11 #Z), MITF(= 14 #FZ), TRP-1(% 12 #FZ), TRP-2(% 13 =) mRNA Hrdo] @i’é}% 7
< AT 5 AT

B
>
e

ole} e ANE w7t F7] 9 BY deks FEE0] BI6FI0 SAEF diste] dWepd Ak A o
Al 9 tyrosinase, MITF, TRP-1, TRP-2¢] 94l &35 7[X 1 gl Aoz wlo] weh vjw #d 754 3%
* Z)IZHE*‘]Q] 7]—%@0] 2}]\_‘05_% E]_Oq;_zrr/]—

A¥e] 8 : Real-time PCR

HAelenl AZ25E F&50] 21 RNAS 260 nm¢} 280 mmollA] SHEE SAslo] FFert. FE3F RNA (2
ug)¢} Oligo (dT) 15primer (500 ug/mL) 1 uL, nuclease free water$} =3+& ¥ 75Co|A 58, iceolA 5&
UE-S-A]171 & 5X reaction buffer, MgCl;, PCR necleotide mix, rnasin inhibitor, reverse transcriptase,

nuclease free waters #H7}ste] 25TCol|l Al 53, 42TColA 60, 70TColA 1537F WHAIA cDNAE 3HdAIF T
433 cDNA9} 2X SYBR green mix, primer, ROXZ Z+Z} 2o} ABI step one pluse (Applied biosystem, USA)7|
715 ol&3dte] Azt A% FA1E ¢ ¥ analysis programs o|-&3te] AYE FAEGTH

>

Real-time polymerase chain reaction (PCR)S thermal cycler®} 383 FxA7} dA3a A2 A

2 target DNAEZAFS] FZ 3} o] =AHE FAd EA3E Adolty. B AFo|A tyrosinase(®= 15

MITF(X 18 =), TRP-1(%= 16 =), TRP-2(% 17 #FZ)2] mRNAS w=7HFuie] 7] 9 8y o ek
3}

S HEste] Atz BAE Ay TE oEZH 0T pRNA FHdo] 74P es st 4 ).

|

e BN

e e
1 = o

A3 9 : Elastase ANTAH =A

Elastase Aaf&A SAHE Cannell T W we} A3, 71424 N-succinyl-(L-Ala)s—p-
nitroanilide(sigma,U.S.A)E AF&3le] 37TColA 30&3F 7|12 25FE AAE+= p-nitroanilidee] AAZS 445
moll Al A48T, &, ZF AFd_ANS dA wE7F HEE ZA5] 40 uL® 96-well plateo] FH3FaL, 50 mM
tris-HCl buffer (pH8.6)°] 591 porcine pancreas elastase (2.5 U/mL) (sigma, U.S.A)E< 40 uLS 713k &
7142 50 mM tris-HCl buffer (pH 8.6)9] 91 N-succinyl-(L-Ala)s-p-nitroanilide(0.5mg/mL)< 80 uL #7}

6}@ 30E-7F mSAA NAZEE AWAEE pnitroanilided] WATE 445 nmollA] =435+ tt. Elastase A &l
A AEEH] Mot BV SR E AgE YERUY

Elastin® I ZF9] 3-4% AEE A8t o] @dygdo] Jas Fed o], Mz 22 U - 94 2E
22 Qste] By, feido] 4stn ol A& elastaseo] 93ke] elasting BT F27F AAA H
O RA FRIF AAIL FFol AZIHAA FF vyt AT wie] 3P vt FUA F bl &3k
elastin®] ®3| A4 elastased FAS AfrHozA i =32 JAT = Ut}. elastase A AZE
ursolic acid’} elastase ASfA|Z o] &H 1 AE=dl, ursolic acideE Eolu 2 5o o= & %X e

mﬁ
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[0106]

[0107]

[0108]

[0109]

[0110]
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A 7HAAL 7] wiell AlAstety] ol el 9] dnbHom ARESH] of ¥ & Aol Sl

3k elastasegl g4 g4 mays Aty fE - Xé?ﬂ A3, =3t
Od
T =

=
mf oeE FEE0l Y =

By

LT

Sl

o

N

N

)

Mo =

Ao 10 : Collagenase AT =4

Collagenase A3N&A =A< Wnsch E, Heindrich HG ¢ ®Hio] we} SAs3tt. & v+ 0.1 M tris-HCl
buffer (pH 7.5)°] 4 mM CaCl,& #7}3}o], 0.3 mg/mLe] 4-phenylazobenzyl oxycarbonyl-Pro-Leu-Gly-Pro-D-

Arg (sigma, U.S.A)E 2 7@ 125 uL @ A|88&d 50 uLe E3lo] 0.2 mg/mLe] collagenase (sigma,
U.S.A) 75 uLE #H7kshe], Aeelx 2081F WX3 F 6% citric acid 250 uL& ¥o] wg& AA A %,
ethyl acetate 1.5 mL= Z7FsFe] 320 nmollA &3 =5 A5t Collagenase AL A|52&qe M7}
T TR FHE HAER YEATY.

ME 9 7] (extracellular matrix)] F274 AE9 collagene I F-2] Aol MEANA AAE= F2 7]
2 dedax gRe] FEI HE VTS JHAY, Abgho]l yolrt EWA Aol Fradhe 2
Edoltt. T A dWd F T oF 30%E AASE To% dWMARA AN 3F HAFERE JHH I 9

) A

th. Collagen® ¥ 7]5o2e 379 7|AA AnAd, A=A Adgan 29 AFY, Ax FZHe
A, MR EEH 2359 fFE so] & drk. Teu A xSl mE ME &) A% 22 uA e
el o3k 220 F7b 9 g Fdel oJg & AT Sk 22 oA adldd o3 LT ThEsty
of HF 71do] A HA FFo] AFHET. o]H3 collagens WIsE AatT I THIZF Odsiy Mg w
o] &#HA de= Aol FH4l type & Est= MIP-1 (Matrix metalloproteinase I, collagenase) o2 3|5
=3lol] 2lo] MMP-12] Asl= $23 202 Hrt FHojxa Q).

2 E e =g dEE FEES AMESe] 534

ppmell A1 71.5%,

Agd 11 : MAfolAEY AX BEE =4

Ao wj¥ke 10% FBSH 1% penicillin/streptomycin (100 U/mL)S Z7}3F DMEM WA & AlgstH o™, 37C,

5% CO; incubatorol] Z-5-A1A At sjLFslATt. AE 54 FAHL Carmichael] WHoll we} A AT, AH

o}(CCD-986sk) AIEZ 96 well plateol 5x10" cells/welle] HA 0.18 mL #5381, AEE 5 &

o] 0.02 mL F7}sF = 37C, 5% CO, incubatorol Al 24x17F wjaldtt. 2T A8 5o Z=HFE AU}

sle] wAdd o wigstith. ol7|el 5 mg/ml EEE A X3 MIT &
)

NG AAsIL 2zt welld DMSO 0.15 mLE 7}ate] 2ol 3087k uk
AN FFEE SAAAT. AL AEE YL RSN AhTs FAT FRE gasR byl

o

ME AEEE 82lslr] 93 MIT(3-(4,5-dimetylthiazol-2-y1) 2,5-diphenyltetrazolium bromide)™ H3H412]
Z1AZA A Aol slEEZ=gol Yo E5Ad aie o MEH AN formazang AT F2 Al
YA HEgo] dojuyx] komz o] formazan®] AAFHFS A AXE S o] &= AMHL296 well plate
=2 Ag3ln, AAFATE ELISA reader(multiwell microplate reader)E ©o]€3le] Be A|RE 7idsHA o5&
o o] AESAY 9 NEZ AAHoREA dE AME A= WH Fo & Wyoltt. FAxES] A9 o
A} B A HEZ=gole] g Fa ZHgo] o] LEHJ} T84 MIT tetrazoliums A& W= H|FE
o] MIT formazan®. 2 A7tk MIT formazan®] F4%Ei= 550nm 7 el Hh7} v, o] thabs o
2 G Axe FEE W= Aot

)

B oAM= w=3euEe] E7] 9 B JdEE FEES A8 st fibroblast cell (CCD-986sk)e] AEES 3

_16_



[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]
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e ogkE FEE0] 50 ug/mL oA 58.8%9] A "ﬂtge YehHozA, =

HEZ 1x10 cells/vell FEZ 96 well plated] AE& F 7} wellol AIEZ FH7ste] 0, vlE7|o A 244]

ZF vkttt o= A¥E AEe] vkl wol Ade] A&t AE wkel U] collagen AT AE
+ procollagen type-1 C peptide (PIP) EIA kit (Takara Bio, Japan)2 AF&3}e] propeptide?d] %< =43}
Foa=s

A28 90%7} collagen® & A5 0] 9lo] collagend Ay FRw3tel WAS AAS 711 Q. &4
¢l collagene elastind 34 For A6t AYS A= 71%5S ddsiy, 15007 HE] ofw Ak
o2 FAE 553 Aevd 725 7 ok ey A xSl mE AE @4 e 22 A a8
el o3l collagen®] Aol Fawar, o8 744 f3f Aol g ~Eg 2o F7 @ e Fdol| o¢
G AaFe et 22 9F adlel od) wEvE vhEstE o] 5 vjde] A HAA FEo] AdEr. A
3] Foli= collagen type 1, M, IV, V7F 7} ®ar, type V& type I3} II-& hybrid Fel= EA5Y o]

£2% pro-collageno|dt= AFEZ ez A ETE. Pro-collagens olv|x @ty 72 5A] wato] pro-
peptide@}= peptide P71 DS L33, pro-peptidex= AZA| oA pro-collagen £3}¢] foldingg =5
F sAlell collagen] va‘ﬂ*% | dojd o collagen #AEFH Ao, Eejdva g4 ok, 284 £
¥ pro-peptided] F& SAHATFo=A, AE WolA e collagen A AEE dotd 4 rt.

/\01

m‘l’

2 dgo A= Al AdfolA L (CCD-986sk) 9l collagen AEA F715 &9 & pro-collagen type I1C-
peptide (PICP) enzyme immunoassays ©|-&3te] w=7bpubi-eo] £7] 9 8E] oehs& FEF9 collagen AHA
F& 54D ZH =R E7]) 9 e oekd FEES 50 ug/mlollA] 151.52%9] A W AYE U
ERATH(E 22 =),

AP 13 : MMP-1 ANTA A

AXEE 1><104 cells/well EXZ 96 well plateo] HE3I &, ZF wellol] ANBEE H7FsFo] €0, wlF7]o A 244
b vkt ojul MMP-19] A4S Fol7] 93ke] TNF-a £ 10 ng/mLe] HE=2 H78FATh. Al wjgade
FABFe] Ago] ALg3A o Gross B.E 59 WHo| wlEl matrix metalloproteinase-1 (MMP-1) biotrack
activity assay kit2 o]-83fe FA33AT).

AA Yol A Zebalst 22 M E2 7] A (Extracellular matrix, ECM)2] 43 H3=

7b ARYEHEA T FAdo] At AL AR gE] s 71d @A E &4 (matrix
metalloproteinase, MMPs)”7} ¥]%-9] fibroblast, keratinocyte SolA EH|EHo] A¥X ¢ 7]&A3} basement
membranes T3S IR AES IFdoRA IAF #HE fXAEe A2FFZo] FdyHo FEI B©HA
3, I5 A7 flo] Hrt.

¥odgel A= WV-Ael o8 wdoe] FrhkE = MIP-10] w=FFube 7] 2O A= Q

3%
S GolRux}, Afrol AEd UWW-AE ZAMSIL w=3uFol £7] 9 e dus FE2ES HUkshd 24430
H 3 -

23

Hd

o,

A
2
e
o
o
e
d
o

ksl & MMP-1 & A& &2 enzyme-linked immunosorbent assay (ELISA)S Solr e, 1 Ax
FUHe 7] @ 8y oes FEHELS 100 ug/mLolA 67.1%9 MMP-19] 2E AsadS JeEhATH(E
%

A3 14 : Western blotS T FE/MA A gWd 1y =4

MMP-1 &5 H7] 913} cell line (CCD-986sk)S 100 mm tissue culture dishell cell seeding ¥ 24A]%F

ol
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[0125]

[0126]

[0127]

[0128]
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o 3ol cellS 3t AlZTE. HIAE AAS & F2ES ¥ H2 A3 X2 24~48A17F v &
Al viR|E A AstaL PBSE 29 A AUk, RIPA buffer 10 mLol complete mini 1 tabs 7}3F 100 uL® &
salA 4T 12,000 rpmell Al 202%F 94 23l 94 288ty 92 S92 Bradford assay® A @d}lo]
30 uLe] @M AL semi dry transfer cell 7]7] (Hofer, USA)E ©]&3}o] PVDF membraneo] 7! thg A-&oA
1A17F blocking buffer (5% skim milk in TBST)oll A incubation AIZTF. 1z} FAZS 3|438Fe] 4T A over
night3dt &, thA] 108 7Aoo 2 TBSTZ 33] washingdlal 2xF 3AZS 1 ¢ 100022 3] Asle] A2 247k
vl k3l olch. 35 washing@ ¥ LAS 4,000 7]71& o] &3te] W= &< 2 A 33t

A#e] 14-1 : % RNA 23 2 DNA &4

MEE 100 mm dishell cell seedingdt ¥ 24A17F 53t wdst & FE2E5S FEZ AHEshe] 24~43A3F &<t
wjFaldh. WK Ae NS AAT F trizol lysis bufferE Zt welloll 1 ml® EF3l0] MEES lysis 3 F
70Co] BAEAY. How AES A2 4 =9 F chloroform 200 uLS E53Fe] 20%7t invertingdl$ith.
1§ 4T 13,200 goll A 283 Y4l BElste] 4SS isopropanol 500 uLe] £ UFE tubeol] &A AUTE.
ThA] 4°C 13,200 golA] 1587F A4 Belatgda, 2 A=NS A7 3 F 75% EtOH DEPC waterE 7} tubeo] 1
mL® EF3E}o] 4T 13,200 gollA 583 = 5

pyrocarbonate (DEPC)E 20~40 ulL® ¥-F3dlo] =9 3 747} FFEE Z43to] total RNAYS SA3I3H
Oligo (dT) 15 primer (500 ug/mL) 1 uL, dNTP mix (10 mM) 1 uL, 5%73F RNA (2 ug)® RNase free water®
11 uLE %331 75T A 583F WHSAIZ1 & 5 reaction buffer, MgCly, dNTP, Recombinant rnasin, Reverse

)=]
-
i=]
-

(
(

transcriptases H7}sle] 25T 58, 42T 60, 70C 1587 vH2A1# cDNAS A A AT},

A ¥d] 14-2 : Reverse transcription—polymerase(PCR)S E3F mRNALE &£H

MMP-19] mRNA 23S dolr 7] $8}] polymerase chain reaction (PCR)S Attt A& o] A}-&3F primer
sequences™ = 249} 7t} PCR tubecl Go Flexi DNA Polymerase, primer, 43} cDNAS H7lslo] 2 A& 5
PCRS A3l tt. MIP-1& 94T 30%, 56C 60x, 72C 1% (35 cycles)E 3}tl. PCRE A A1 &
0.002% ethidium bromideZ} 7}8F 1.5% agarose gelol] 100Voll A 40%-7F A 7|95 & LAS 4,000 o] &3Fe] Wl
EE gelste] 4 AT,

AR el ZeAlsr e M EQ] 7] (Extracel lular matrix, ECM) ] 343} -3
7V REAEEA T Aol FhAdte] A ZAel 93] oheksr 7)F
metalloproteinase, MMPs)”7} 3]4-¢] fibroblast, keratinocyte SolA ¥H|Eo] AMXE

membranes FASHE o AES wIToRM FE GH€S fXehe AFx o] vy FEY g5 A
s, 5 Ao dlo] Lk, HAF Frslo 9o Fas s HHstar 3l

Ao A INK/p38 &4 %7t F7Fskal HARRIAR] activator protein-1 g
25 S8 MP-1 2ES TVHA R4 wdde] A4S vt &eA vt

B odgo s FEI BAHz WP-12) 9wl s ZAs) B Az, =3 Ui 7] 9 e e
ZZ 50 \MP-19] gl d WL 50 ug/mLe] EHEA 35%9] A&ES YERN I, MP-19] mRNA HdS =A )
B A w7 UEe E7] 9@ By e FHES 50 ug/mle FEA 39%9 AsiamES vehuglch. ol ¢t
e ANE =] Z7] 9 g ofue FEELS P o FEAA A A4S Hol: Aoz
HAEH (= 26 Fx)

Aol e B oawe S0 uez sk Ao ##Esle] EAlsta AWElRAw, oldte 53 A7
of o wiHEe B wHe] yed EAoly ok o|dshA ¥v ik uldi 2 udge] tdsiA Az ¢
Hatd 4 Qoke 2L GaAlA B XAS TFR Al Al Hulsk Zlojt),
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SOD-like activity (%)
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Inhibition rate (%0)

Inhibition rate (%)
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]
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Concentration (ppm)
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2
=

=6
Gene Primer Sequence (5 — 37)
Forward GAC GGT CACTGC AGA CTT TG
Tyrosinase
Reverse GCC ATG ACC AGG ATG AC
Forward AGC GTG TAT TTT CCC CAC AG
MITF
Reverse TAG CTC CTT AAT GCG GTC GT
Forward ACT TCA CTC AAG CCA ACT GC
TRP-1
Reverse AGC TTC CCA TCA GAT GTC GT
Forward GCT CCA AGT GGC TGT AGA CC
TRP-2
Reverse AAT GCA GTG GCT TGG AAA TC
Forward TGA AGG TCG GTG TGA ACG GAT TTC GC
GAPDH
Reverse CAT GTA GGC CAT GAG GTC CAC CAC
Forward AGC GTG TGA CAG TAA GCT AA
MMP-1
Reverse GTT TTC CTC AGA AAG AGC AGC AT
Forward ATT GTT GCC ATC AAT GACCC
factin
Reverse AGT AGA GGC AGG GAT GAT

_22_
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EH7

Torosinase | g st S

GAPDH " - S S s—

1 I 1 I 1 I 1 l
+ + + +

S 25 S0 Kojic
Juniperus rigida Sieb. (ug/mL)

(% of GAPDH)

Relative protein levels
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w2
)
g
g5
£ 4
=}
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B
g -]
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)
&~
- + + + +
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Juniperus rigida Sieb. (ug/mL)
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Relative protein levels

(% of GAPDH)

1 I 1 I 1 I 1 l
+ + + +
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EHI0

Relative protein levels

MITFQQ--.-

GAPDH s ws . S —

(% of GAPDH)
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100

- & o0
[T — B ]
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Tyrosinase [ ————
S = —— —— —— —— —

Relative mRNA levels
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Relative mRNA levels

+ + -+ +
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+ + + +
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Relative mRNA levels
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EH24
Gene Primer Sequence (5° — 3’
Forward AGC GTG TGA CAG TAA GCT AA.
MMP-1
Reverse GTT TTC CTC AGA AAG AGC AGC AT
Forward ATT GTT GCC ATC AAT GAC CC
f-actin
Reverse AGT AGA GGC AGG GAT GAT
EHS

o0
=

Relative protein levels
(% P of actin)
)
e @

v
=

0

1

I 1 I 1 I 1 I 1 l
+ + + + +

S 10 S0 EGCG

Juniperus rigida Sieb. (ug/mL)
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Relative mRNA levels
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