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ABSTRACT

Melanogenesis is a well-known physiological response of human skin
that exposure to ultraviolet light, for genetic reasons, or due to other
causes. therefore In this study, we assessed the effects of C. wilfordii on
melanogenic protein expression of murine B16F10 melanoma cells. We
obtained an C. wilfordii extract by treatment with 70% MeOH and then
successively partitioned it with n-hexane, CH2Cl,, EtOAc, BuOH and
water. Present results indicated that the EtOAc fraction of the C. wilfordii
extract was effectively inhibited melanogenesis murine B16F10 melanoma
cells. Further Vacuum Liquid chromatography on revers phase silicagel
separation of this fraction afforded a p-hydroxyacetophenone and
cynandione A. Two compounds effect on melanin formation was assessed.
Results indicated that cynandione A was shown to down regulate melanin
content in a dose—dependent pattern. To clarify the target of cynandione
A action in melanogenesis, we performed Western blotting for tyrosinase,
tyrosinase-related protein-1 (TRP-1), TRP-2, and microphthalmia-
associated factor (MITF), which are key melanogenic enzymes.
Cynandione A inhibited tyrosinase, TRP-1, TRP-2, and MITF expressions
in a dose—dependent manner. Therefore, this study suggests that
cynandione A 1s a candidate anti-melanogenic agent, and it might be

effective in hyperpigmentation disorders.
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alkaloid®A] gagaminine % ©]2] vjEA| el wilfoside KIN, wilfoside SIN %
cynauricuoside A 53} sarcostine, penupogenin¥ £ FLA| o] HiE
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phenone¥ 33E7 benzoquione¥ 3tEEXE HIIEJATH16~20). T W5
AE52] gagaminine®] AHFEFUZH(free radical) AAAA &4 9l
aldehyde oxidaseE Z#3] SAleaion dibsiAde]l Y= A ZaAF
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W= 0 (C. wilfordii Radix) AZEY 2. 5kgS 70% weke 5500 A|sta 2
oA 48A17F wutste] HEA A|EE A3 AAE Tl oJdS FH

s slglo, BeE e sdst 2o 23] wHESlo] FESHSIT
HEREe] 1Ll dgA|7]a, 38 ZAu7]E ol&al 77t 1A n-hexane %,
methylene chloride %, ethyl acetate %, n-butanol & % H,O &= % 5719

| 85e dAHFig. 1.

2.2.2. JEolAEo] E F 3 &

X

o
Az

FEAE B9

WME=0 70% WErE: FEEY SujEEE 9] tyrosinase &4AFA S SH3 A
3}, ethyl acetate #8229 @i Aol 714 =dorz FadEs &

2

=

3l7] &l gujEE 3ol dojZ ethyl acetate FH(1.9g2)L silica gel®Z &
Al7A  vacuum liquid chromatographyS ©o]&3te] Fsdth. £=8n+=
n-hexane, CH:Cly, ethyl acetate, methanold A}&3}le] Table 19 ZHo =

w8319 a 16719 7S AT
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Dried Cynanchum wilfordii powder

1) extraction with 70% methanol
2) stirring for 48hr at room temp. 2times
3) vacuum filtration

70% methanol extract (100g)

1) Suspended in 20% methanol

ethyl acetate
fraction
(2.36449)

hexane CH,CI,
fraction fraction

butanol H,0
fraction fraction

Vacuum Liquid Chromatography

fraction-1|||fraction-2|| |fraction-3| | |fraction—4| | |fraction-5|| |fraction-6|| |fraction-7|||fraction-8

fraction-11{|fraction-12

(37.1mg) || (72.9mg) fraction—13| |fraction-14| |fraction-15| |fraction-16

fraction-9 | |fraction-10

Fig. 1. Procedure for fractionation of methanol extract from Cynanchum

wilfordil.
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Table 1. Solvent gradient for elution of Cynanchum wilfordil extract from

vaccum liquid chromatogaphy

hexane CH:Cly ethyl methanol
(mL) (mL) acetate(mL) (mL)

Fr 1 200 8mg
Fr 2 198 2 2.7mg
Fr 3 194 6 -
Fr 4 190 10 -
Fr 5 186 14 -
Fr 6 180 20 -
Fr 7 100 100 22.1mg
Fr 8 500 364mg
Fr 9 198 2 0.6mg
Fr 10 388 12 15.7mg
Fr 11 285 25 37.1mg
Fr 12 558 42 72.9mg
Fr 13 720 80 132.2mg
Fr 14 600 600 89.3mg
Fr 15 1200 299.7mg
Fr 16 400 616.4mg
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WMEQ 70% HWEE FE=EY BIEY s%+ 10,000ppm, compoundT
1,000ppm &%= HPLCE HWEreo] Ho]lal ¢0.20um syringe filter® o ¥}

NEz AL,

AEEA L HPLC(Waters Alliance system e2695)E A&} B A
Table 29} At} ol&Ae] ZH& Table 33 il Detector®+ photodiode
array detector(Waters 2998)& Al&stglon EA3 & A3 254nm= A

gste] vt mHsgich

Table 2. Conditions for HPLC analysis

Parameter Condition

Detector Photodiode array detector

Column Sunfire™ C18(5um, 4.6x150mm)

Mobile phase Solvent A : 0.5% Acetic acid
Solvent B : Acetonitrile

Flow rate 1.0mL/min

Table 3. Mobile phase conditions for HPLC gradient elution

Time Flow DA %B Curve

1 1.00 90.0 10.0

2 2.00 1.00 90.0 10.0 6
3 5.00 1.00 88.0 12.0 6
4 10.00 1.00 65.0 35.0 6
5 25.00 1.00 59.0 41.0 6
6 30.00 1.00 0.0 100.0 6
7 40.00 1.00 0.0 100.0 6
8 40.50 1.00 90.0 10.0 6
9 55.00 1.00 90.0 10.0 6

— 7 —
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2.4 vMaIt 54

2.4.1. Tyrosinase &4 &

oX,
I
ol

W0 70% WEE FEEIY B3E 05 mL, 0.1 M phosphate buffer(pH
6.8) 0.2 mL, 5mM L-DOPA solution 0.2 mL &% tyrosinase(250
U/mL) 0.1 mLE H7}ste] 35T oA 10&3F WESAIZl th3 microplate

reader® AFE3l] 475 nmolA] EFEE =AE T} tyrosinase 424 9

AL et ge Yo A
[(Acontrol _ Asample)/AAcontrol]>< 100
2.4.2. A\

Mouse melanoma Al¥<¢1 B16F10 AM¥+= American Type Culture
Collection(ATCC, Rockville, MD, USA)e =2XE FH Hko} penicillin—-
streptomycin 100 units/mLe2} 10% fetal bovine serum(FBS)e] 3%
Dulbecco's Modifiled Eagle Medium(DMEM) ¥j#](GIBCO, Grand Island, NY,
USA)E AR&ste] 37T, 5% CO-=7]olA wiFetgion, 4] g HA 7
vl ¥ Al &kl

W2 9] ethyl acetate 8&3 F2]3 3}¢=50] BI6F10 Al£¢] AEE]
nxe 9Egs dolrr] 9ste] MTT assays o]-&3dte] AEEAHS Hrhetsd
t}. B16F10 MEZ(2x10'cells/mL)E 96 well plateo] % Z3s}ar, 18A17F v
NEe FE2EY TYES AEste] 39 53 37 T, 5 % COy AEZu]g7]olA
w3kt o] 7)o phosphate buffer saline(PBS) 2 mg/mLe == A %3}
t}.

b4

_1_4 ‘{Ol‘

=
—
—
o

ol 200 pLE H7bstar L3k wjd Ao R 4AATES LSS

38
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plate®] wjFNS- A AstaL Z} wellell dimethyl sulfoxide(DMSO) 200 plL& 7}

3to] 570 moll A SF =S A3
2.4.4. AU T A& =A

B16F10 M¥Z 10% FBS7} A7} DMEM #jAE o]&3te] 1x10°cells/mL
2 X243 ¥ 6 well plate ol HFslar, 18AIZF vl & W42 FEE3 9
25 dgd P4 A=A a-MSH (200 nM)$F SA]ol 22 ste] 3

2 late®] A& A A3t PBSE o] &3t 2% Al etsict. A&
AEZE Fgste] 1 N NaOHE H7bste] AMEE ¢hd3s] 5<% % 405 nmolA

32
oy
w
o,
o
T

2.4.5. AI¥EY tyrosinase A A& =A

B16F10 AIEE 6 well plateo] 1x10°cells/mL2 HFatar, 18A17F vk F-
A&k a-MSH (200 nM)E &4l A 2lsto] 3A3t wigFsitt. 3¢ ¥ plate?]
wix]E AA $ PBSE o]g3te] 2WH AFSR L, 1% Triton X-100S 500uL
Y3 cell scraper® AXE FASAY. TAHS MEE -70CoNA 55 YA
71 & dfEApen olep T WhHE 3W whESte] AMEEs 3¥slqith
15000 rpmol A 153 HAEH 3 F F5A= FH3skel 10 mM L-DOPA
0.2mL<} 0.1 M phosphate buffer(pH 6.8) 0.2mLE F7}ste] 37CAA 1 A

7+ 5ok HES A o™ 475 nmoll A SHEE SHSS T

FO

2.4.6. Western blot analysis

ko] Ed MEE S=F3ste] 2~33] PBSE A& 3k & 1 mL9 lysis buffer

S H7Vake] 3087 lysis AlZ1 % 15,000 rpmeoll Al 1587 Al Eglsle] A
=

v ME S AASAY. @ d F5E= BSA(bovine serum albumin)E 3

Oll

I

3}3lk Bio-Rad Protein Assay KitE& AR&3slo] A& g1 th 20~30 ng9l lysate
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5 8~12% mini gel SDS-PAGE=Z WA 2 slo], o]& PVDF (polyvinylidene

difluoride) membrane(BIO-RAD, Richmond, CA, USA)°] 200 mA= 2A|7F &

o} transferd}t}d. 18]31 membrane® blockings 5% skim milk7} $Hi-%
=
[e)

o

1

TTBS(0.1% Tween 20 + Tris-Buffered Saline) &MojA] A2 2A]7F

A
gl ol vty oS AESHZ] 9% A Z+  tyrosinase, microphthalmia—
associated transcription factor(MITF), tyrosinase-related protein(TRP)-1
18]3l tyrosinase-related protein(TRP)-2 (Santa Cruz, CA, USA; 1:200
dilution)E AHE3IRAL TTBS &M dA4ste] g2 2A1F WAl &
TTBSE 33] AAstAT) 22F 342+ HRP(horse radish peroxidase)’} A%+
¥ anti-rabbit IgG(Cell Signalling Technology, Beverly, MA, USA)E
1:50008.2 gAlsto] Ag2oA 30% F HbgA]7]aL, TTBS=Z 33 A|lA S
Enhanced Chemiluminoscence(ECL) 7]#(Amersham Biosciences, Piscat-

away, NJ, USA)¥} 1~3% 3F ¥b-SAIZ] & X-ray 5ol #4313

2.4.7. ZAEA

A+ FFHA (SD)E T3] ARFE 95% (p<0.05)olA SAA FolA=
B7Fsk At
_10_
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ME Fstdla LAY 11.2, 124, 12.7, 13.28004 4719 F84%¢] H&
= A H(Fig. 2A). T3 tyrosinase Ad|&Ado] 7Hg =4 ethyl acetate &3
o AEiAs Hsl wdg 2dstel #AS AAsaL 1 A 70% Wi
FE=ol vl 7 gEe] asker AAHAHFig. 2B). F 249 725 24
st7] 93l AAE At F R @Y skgbE compound 1(Fig. 3A),
compound 2(Fig. 3B)E 8 3¢l Teld 4o 3] HPLC &4 AAsH

A 115, 12894 L3 retention time= 2213} t}.
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Fig. 2 HPLC chromatograms of 70% methanol extract(A) and ethyl acetate
fraction(B) of C. wilfordir.
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Fig. 3. HPLC chromatograms of compound 1(A) and compound 2(B) of C.

wilfordil.
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3.2. Compound 1 ¥ Compound 29 #7 ¥ F+x%A
3.2.1. Compound 19 #¢ ¥ F+%%A

WrEe AEETTS 70% WEE = FEF F n-hexane, CH:Cly, ethyl
acetate, n-butanol, H,O02 &w+& s3Itk 5&Y FFEA  disiA
tyrosinase A3|&A AFAH} ethyl acetateFolAl 7H =2 A4S YeER
a1, weEbA  ethyl acetate &35S n-hexane, CHCly, ethyl acetate,
methanol &m& A}8€3}e] vacuum liquid chromatography® 2]ste] 16742
TS v Fig. 1. 1 T F /MY ddsitEs 9L fraction 110014
compound 1(37.1 mg)S AUt}
Compound 1< ¢ dztalo] Butz 'H-NMRS spectrumolA] § 7.89 (2H,
d, J=8.92Hz)¥ § 6.84(2H, d, J=10.12Hz) signals YERATE 7}7+e] peak7t
doublet®® couplingatil Y& AL sk 2 A3 A7t S &
Atk ek wlAdlag]le] 40| ortho #1AA A5S & 5 AT §
2.51(3H, s)°lA singlets FQlstlal 24zte] AEgks s A3 427}
goleb= As GdF 5 AT (Fig. 4).
YC-NMR2 670¢] carbon signale] UElstom § 199.5014 &lube] carbonyl
carbongs QI3 Th § 132.2 ¢F § 116.2904 thAF+x9 F 719 carbon&
golatRar, § 26.3 oA 32l methyl group signalS <13t tH(Fig. 5).
o]9} Zo] NMR dataE w418} (Table 4), compound 12 CgHgOo®-A}2 S 2t
+ p-hydroxyacetophenone(Fig. 6)% Fd3la +3(22)2] dolg <} H]
Bt 25 FAsIAT

a4

_14_
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Fig. 4. '"H-NMR spectrum for compound 1 from C. wilfordii.
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Fig. 5. »C-NMR spectrum for compound 1 from C. wilfordii.
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Fig. 6. Structure of p-hydroxyacetophenone.

Table 4. NMR data for compound 1 from C. wilfordii

compound 1
8¢ 6u (int, mult, J in Hz)

1 130.2 -

2 132.2 7.89 (2H, d, 8.92)

3 116.2 6.84 (2H, d, 10.12)
4 164.0 -

5) 116.2 6.84 (2H, d, 10.12)
6 132.2 7.89 (2H, d, 8.92)

7 199.5 -

8 26.3 2.51 (3H, s)

Collection @ jeju
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3.2.2. Compound 29 #¢ ¥ F+%%5A

Compound 19 Edo|Mx=H ethyl acetate #FEL vacuum liquid
chromatography® F2]5lo] do]Z fraction 1294 compound 2(72.9mg)E
2 AT

Compound 2% wH|&Ae Bz 'H-NMR spectrumolA & 6.94 (1H, d,
J=8.92 Hz), § 6.80 (1H, d, J=8.92 Hz), § 6.50 (1H, d, J=8.96 Hz)o=
ol 1, 2, 3, 6-AX| 8k WAlare] signaloe] YERSAL, § 2.57% § 2179014 F
712l methyl group signal®] YEFGTHFig. 7).

PC-NMR ©llM= % 1671¢] carbon signale]l WERFSm § 207.4 ¢ § 204.6
oA 5 70¢] carbonyl carbons 18}ar, Tk § 31.07 § 26.4°04 + 7l
°] methyl group signal®] &% AtH(Fig. 8). o]t o] NMR datags +4]
oJ(Table 5), copound 2% CisH141069 #AF21S 2= acetophenone A<
cynandione A(Fig. 9)2 FH3slal & (23)3 Hlx HESY FX2E A3}

o} ek W= FEHES HPLCZE 43 A3} cynandione A7F W2 9

4N;3133L~

X

2t} Cynandione AT EhikH cynanchum taiwanianum)ll

5]
Ae wEEem(28) T Al o Fya ofd tE H=olAe e

_17_
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Fig. 7. '"H-NMR spectrum for compound 2 from C. wilfordii.

Fig. 8. C-NMR spectrum for compound 2 from C. wilfordii.
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Fig. 9. Structure of cynandione A

Table 5. NMR data for compound 2 from C. wilfordii

compound 2

Sc Su (int, mult, J in Hz)

—

127.8 -

120.4 -

152.4 -

118.2 6.80 (1H, d, 8.92)

121.8 6.94 (1H, d, 8.92)

149.1 -

207.4 -

31.0 2.17 (3H, s)

114.5 -

163.8 -

113.2 -

134.0 7.80 (1H, d, 8.92)

108.8 6.50 (1H, d, 8.96)

163.7 -

204.6 -

XN QORI WIN = N oo W N

26.4 2.57 (3H, s)
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3.3. M2 F=E29] tyrosinase AT A

3.3.1. BF29 70% Wex FE23 &8 =2 tyrosinase A 3EA

Wehde A U REsE Rl YRR BA Fe Aks 9

Wz o] EgkAolct, #Helbde] A Aol A tyrosinases HEld A T4

sk 93hs = @aAolH, tyrosinased S AsgozA dHid AAHS A

AT G Aot WA tyrosinase AsEAAE ERIgo 2 wWgo o wilg i}
7FsAS HAESTE. Mushroom tyrosinaseE #®AhYo® ko] 7]&<]

L-DOPAQ] ¥k&-o 2 AMAH [ -dopaquinone?d &3 EE =43l tyrosinased
Al dde 4T A= Table 63 2ok 70% &S FEF=3 n-hexane,
CHyCly, ethyl acetate, butanol, H:O =8 &S cell free AHlolA] &1 A3
71 % ethyl acetate w8&°] v BFIEIH} FAZTA dixzdel Hl§)
tyrosinase® Aol 7 = AE FUsEAtHTable 6). H3F ethyl
acetate &= BHEW(25, 50, 100, 200 pg/mL) 2]+ A}, tyrosinase A

% oEdon §904 o412 Jeh)ArkTable 7).

Table 6. Inhibitory effects of C. wilfordii 70% methanol extract and

extraction solvents on tyrosinase activity in cell-free system

Samples 70% ethyl
(200png/mL) methanol hexane  CH:Cl; acetate butanol H.0
Inhibitory  effect | 5 , 3.0 8.1 59.1° 240 155

of tyrosinase (%)

x*p<0.05, **p<0.01

_20_
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3.3.2. Compound 1, 29] tyrosinase A 3l&4

W0 o] 3 E F tyrosinase A& o] 7 =AW ethyl acetate T8 E
A FEAES Z7] s M4 ethyl acetate B85S vacuum liquid
chromatographyS ©o|&3te] Eglst¥ L 16709 sub-fraction & 10709
sub—fraction® W3} tyrosinase &S FAHsFT. 2 A3 compound 13,
compound 27} 27} 92.5%, 92.4% % 7} =& A azsE B o™, fraction
7L 42.6%, fraction 82 32.3%= tyrosinase &4 A3 a7 AN fraction
102> 239 tyrosinase &4°¢] S71H ] melanin A= S7HA71= =4o] X
sl Qe Aoz AZtErtH(Table 8). ol#gt A¥E vFO =2 tyrosinase A
Aol =& compound 13}, compound 25 sEH=E FAS IIFG

a3 B oEHow fo4 oAE e,

K

_21_
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Table 7. Inhibitory effects concentrations of ethyl acetate, compound 1 and

2 of C. wilfordii on tyrosinase activity in cell-free system

S ol Inhibitory effect of tyrosinas (%)

(ug/mL) 25 50 100 200
ethyl acetate 25.8” 36.6™ 49.5™ 61.6"
compound 1 35.3" 53.4™ 73.3" 76.9"
compound 2 73.4" 80.4™ 84.6™ 85.4™

x*p<0.05, **p<0.01

Table 8. Inhibitory effects of sub-fractions of C. wilfordii extract on

tyrosinase activity in cell-free system

Samples
(200pg/mL) | 8 9 10 11 12 13 14 15 16
Inhibitory

effect of 42,6 3237 6.8 -73.6 9257 924" 194" -23.0 4.24 3.15
tyrosinas(%)

*p<0.05, *+p<0.01

_22_
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W9 FEE0] BI6F10 melanoma cell®] AE&o| v x|= FFE Lol R 7]
3l MTT assaygs ©l&st] AME ALEES SAsttt. MTT assay+ Aokl
T AXoA mEIZE=gole] B4 g4 Zgof oste] m=dA 84 7]HEd
MTT tetrazolium< AF4S ¥ &= H|5842 MTT formazano 2 A7t
WEQ 70% WEE FEE S 28&S 244 100 pg/mLA BI16F10 celldl
A e F Ao AE AEES FAYLH vlagt A3 70% Es FEE
Aelol e 109.5%% Z7shda, UmA &u) RIS Held 287 A
FIPEEL hexane &0 36.5%, UHA £8E AZTY AHAE AEES
72.9~89.2%% WERTHFig.10. Tyrosinase &4 AdEAo] ¥  ethyl
acetate ¥&8 =2 4% 25 pg/mL¥} 50 pg/mLelA = 106.8%<F 108.0%= Al
E AEE FFE MAA FdHFig. 1D).

3.4.2. Compound 1, 29] A¥E AEE] n|x= gk

Ethyl acetate 8 &=Z4%H 3% compound 13 compound 2% 25, 50,
100 pMé] == Agste] AxZAEE vA= FFS ARG 2 A3
Compound 19| 4% 25 uM 2] 7oA 102.3%, 50 uM3} 100 uMell 4 96.5%
o} 92.8%= EF 2™ (Fig. 12) compound 2 25 pM A2 el A& 101.8%,
50 uM# 100 pM oAM= 92.8%% 95.1%= HE AEES AU THFig.
13).
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Methanol

Sample(fraction)

Fig. 10. Effects of C. wilfordii extracts on cell viability.
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Fig. 11. Effects of concentration ethyl acetate fraction on cell viability.
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Control 25 50 100
Concentration of compound 1 (pM)

Fig. 12. Effects of concentration compound 1 on cell viability.
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Fig. 13. Effects of concentration compound 2 on cell viability.
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3.5. W FE=o Wehd A4 oA a3

3.5.1. W] 70% WEE FE=d Svidd=e] dehd 44 oA a3

JoB2 BI6F10 cellel a-MSHSF W= 70% e 5= 2 295 &
Al Al sto] debd A oA a3s glaigiv. depd A4 o-MSH ©
= Aol Hls) WMo 70% WYE 116.4%, hexane -21.8%, CHCly
-26.0%, ethyl acetate 105.1%, butanol 95.5%, ZAFYl H.O #+8&2 95.5%
2 7t yebgthFig. 14). 1 FolAE W49 9] hexane, CHoCly 1¥]aL
ethyl acetate w8 &E°] ¥ Hed A A a3E E+=dl, hexane?}
CHCly 852 MEAEE AdolM AESTAS AT E AESA o3|
Walbd Aol dES wAE Aow oJAXZY Ethyl acetate #8%E 50
ng/mL o]&te] oAM= AEAASE]

=2 debd S A A tH(Fig. 15.)

FE MAA FowH s oFH L

3.5.2. Compound 1, 29| #ebd A A a3

Ethyl acetate &8 &E=Z5H #2|¥ compound 13} compound 29 Hehyd A
A AdAladE A debd A AAEHE dE X arbutin? melasolv
Z Ztzb 100 pM, 40 M FER Agste] Hal gxrTFoR ARSIt
Compound 19] 7% 25, 50, 100 pM &%=l 2t} 98.3%, 92.3%, 88.0%=
FAee  weE sk EHom dHipd Aol HAEHAHFig.  16).
Compound 29¢] Z-$-9l+= 25, 50, 100 pM &XlA 87.0%, 58.1%, 37.7%=
Th oFEAor depd Aol 7438k, compound 27F compound 1 Ktk
gl A A mdUE 9 e Zo® ddEthFig. 17). £ gREA
arbutin Boj= #Hzhd A A a7t =2 Zo® Holn Choi(23)% olH$-
4o A F2]8 cynandione A7} B16F10 melanoma AXoA tixE2

=
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arbutin Bt} 7t dgbd A dAlgyE Avta Basv). uela] e
ethyl acetate 3 &2] v & A o|+= cynandione A7} 23+ 288 3= A

o7 Az
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=

N

o
1

< 100 |
? 80
§ 60 [
5=
E 40
£ 2 |
** ** **
0
a-MSH - + + + + + + +
70% hexane CH,CI, ethyl butanol H,0
methanol acetate

Sample(fraction)

Fig. 14. Inhibitory effect on melanogenesis of methanol extract and

solvent fractions of C. wilfordii in B16F10 cells. #<0.05;##P<0.01
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a-MSH - + + + +
- - 25 50 100

20

Concentration of ethyl acetate fraction (pg/ml)

Fig. 15. Inhibitory effect on melanogenesis of ethyl acetate fraction of C.

wilfordii in B16F10 cells. #/<0.05;#*/<0.01
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§ 120 |
It
+3 100 -
*
80 |
i 60 |
E *%
@& 40
=
20 |
*% *%
0
o-MSH - + + + - - + + +
Concentrations(pM) - - 100 40 50 100 25 50 100
Samples - - arbutin  melasolv compound 1

Fig. 16. Inhibitory effect on melanogenesis of compound 1 of C. wilfordii
in B16F10 cells. #P<0.05;#*P<0.01
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_ 120
X
W 100 | *
*
80 |
k%
é &2 *%
g k%
40
=
20
k% *%
0
a-MSH - + + + - - + + +
Concentrations(uM) - - 100 40 50 100 25 50 100
Samples - - arbutin melasolv compound 2

Fig. 17. Inhibitory effect on melanogenesis of compound 2 of C. wilfordii
in B16F10 cells. #P<0.05;#*P<0.01
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3.6. M9 FEEo AEY tyrosinase A=A

3.6.1. W20 E2]% compound 1, 29 A &4

W9 ethyl acetate 8 Eo4 #8l¥ compound 13} compound 27} 2z}
U el 8%k 244 28-S 3 a4l tyrosinased A= FEFS &<l
3l7] 93] B16F10 celle]l a-MSH®F compound 1% compound 25 sAlol #
g st AE W tyrosinase @<= IStk Hlu 2O == arbutind
melasolvE ZFZF 100 pM, 40 pM 5% 2 g sto] AM&3slgh. Fig. 1894 ¢}
o] Compound 19tyrosinase &4 o-MSHYF A2t ozt H|3] 25,
50, 100 pMolA Z+2F 85.3%, 90.2%, 74.9%¢ &HAS EFSTE. compound 2
o] 9§ 25 50, 100 pMelA 74.0%, 66.6%, 47.3%%= Ex oJFEHo=

tyrosinase @A o] TAsIH =], olge A g d= dA v 52 ALEF
arbutin® melasolvE T} ¥ AL S zZt= Aoz YeEltHFig. 19). w2t

] compound 27} compound 1° ®]a] A¥ W tyrosinase A Asjiazrt ¢
o Zo® wddn. 5o A dibd B tyrosinedl A EWeks
Ade o] 2kzl Fghuk-golw, o] IACA tyrosinase’} T3 AT 3}
Tyrosinase?] &4 A= dehd AFAAS AT 5 A+ o= &
(27). ek Compound 2% tyrosinase?] A Ao = dehd A

= A Aow Hojxi,
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120
§ 100
= *%
80 [
o *
60 [
E 40
o
5
2 20
*% *%
o
o-MSH - + + + - - + + +
Concentrations(pM) - - 100 40 50 100 25 50 100
Samples - - arbutin  melasolv compound 1

Fig. 18. Inhibitory effect on tyrosinase of compound 1 of C. wilfordii in

B16F10 cells. #F<0.05;#*P<0.01
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B
2 20
*% *%
o
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Concentrations(uM) - - 100 40 50 100 25 50 100
Samples - - arbutin  melasolv compound 2

Fig. 19. Inhibitory effect on tyrosinase of compound 2 of C. wilfordii in

B16F10 cells. #F<0.05;#*P<0.01
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3.7. AzZhd vy e e oAl g

Compound 13} compound 2] W3 a-MSH A=l 93] =g dabd Al
4 oA tyrosinase ZAI dzbd G gAlEHRE 2AE A
compound 29 JA|&Alo] 1 FHrli= AL FA3F L compound 22 W
g4 o o B digk s ARl flste] Western bloto®
tyrosinase, TRP-1, TRP-2 % MITF 2&d& Z<lsiglty. MITF&
melanogenic enzyme?l tyrosinase?} TRPQ] @& S x=sle] WA e 2
ghd S 2dsks o= dEA H9,24). Fig. 20014 H= vkl 2] a
-MSHE& w5 AZgh 45 @iz wddo] ks S &< &+ den
compound 2% FXH(25, 50, 100pug/mL)E AHgste] ZFAFSE A

tyrosinase, TRP-1, TRP-2 ©@¥Z o] WHS F& oEXOZ JA|A]7]

i
N
fllo

FAF F gglom, Bud WAL 2AFE A4 MITFS BAE o7
A7)E AL FAstanh Aokl A4S FEshE 20R deld a-MSHE 2e

d Ao oy 7HE SAAQ @491 tyrosinased] A4S X A]Z Bl o}

¢
.

¥ dgd FAAS Adetes AR HAX|H, o] st JA| g3+ tyrosinase

Ea BAA Bu ol ek A4 By wwde] wEe 2AFoRA

B o2 AT, oo Aol W ethyl acetate wF=ollA &
2l¥ compound 27} a-MSHel| 2J3] f=® Aol vy JA 5= S L)
B Fig 17014 depbd Ade AAA7 Aaet dade] s & o dd
T3 compound 2+ tyrosinase WS AshE AARIARD MITFO] &
AAA 7= AS F2ls e, o= a-MSHel o3& f=% tyrosinase &d
Alell = compound 2¢ %k MITF & #HA47E 93 WA= o= ddd

o,
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0-MSH (50 nM) - + + + +
25ug/ml  50pug/ml 100pg/ml

compound 2

Tyrosiase

B-Actin

0-MSH (50 nM) - + + + +
compound 2

TRP-2

B-Actin

Fig. 20. Inhibitory effect of compound 2 on the protein level related

melanogenesis in B16F10 cells.
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W= 9 (Cynanchum wilfordii Radix)©= $-glue} Ao2bx]o] z}FA3A Y A8l

»

)
El

9 k8 &7 gagaminined} wilfoside KIN, cynandione ASS &3}
Uk oo WMFELRRE FEEI =SS 9o o-MSHE dod A4S
ZF=38k B16F10 celldl A @ebd A tyrosinase &0l HlX+= FaFs =
Abetglon, olet FEE wiEol W o] wA= gdE sty 9l
tyrosinase, TRP-1, TRP-2, MITFE SAs¥t. 1 Ay, W42 ethyl
acetate w32 &9°] B16F10 celldlA tyrosinase A&|&Ady} #Aepd YA JAl&
HE B A B4 2.9] ethyl acetate ¥ & =94 p-hydroxyacetophenone
¢} cynandion AE EEs¥ o™ 1 F cynandion A7} B16F10 cellolA
tyrosinase A& ¥ Wepbd A AABAE A=, ol A2 HWehd 9
4 #ARIAR MITFSF TRP-1, TRP-2¢] =& Ao ogt Ax= Azt
T3 tyrosinase W3S FAskE HARIARGD MITFS] @S A 7= AL
2 Ko} g-MSHel| 28] =% tyrosinase ¥& JAloli= cynandion Aol <]t
MITF 2ol a7 93 vA = Aoz dddn. olgd Ax=E WFQ

:

oy

—~

ethyl acetate H3 &9 njw A F o= cynandion A7} F03F 288 &la
] ¥3 tyrosinase @4 @H*%

Z]
2 o
= WeeolA EdE cynandion AE W9 3P Thdel] 28D 5 = The
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