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Increased products containing polypnenol have been proved their anti-melanogenic
effects. Myrciaria cauliflora has been reported as a functional food rich in polyphenol
and anthocyanins possessing anti-oxidative and anti-inflammatory properties.
However, there is no research to study the anti-melanogenic effect of Myrciana
cauliflora polypenol extract. In this study, the project aimed to examine the inhibition
of melanogenesis by Myrciana cauliflora polypenol extract. B16F1 cells were treated
with 0~1mg/ml Myrciana cauliflora polypenol extract for 24, 48, and 72 hrs
respectively, and the contents of melanin in collected cells and medium were
measured. The results indicated that Myrciana cauliflora polypenol extract promoted
melanin release from cell to medium. Following, MTT assay and flow cytomertic
analysis were further to determine the cytotoxicity of Myrciana cauliflora polypenol
extract on B16F1 cells. The result showed that Myrciana cauliflora polypenol extract
inhibited the cell survival and may induce the cell apoptosis. These data suggested
that the anti-melanogenic effect of Myrciana cauliflora polypenol extract in vitro. In
the future, our task is to detrmiine the mechanism of Myrciana cauliflora polypenol

extract inhibiting melanogenesisn.

Key word : Myrciaria cauliflora, polyphenol, melanogenesis
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1. 24 %
1-1 ¢ 542
2 ¢ % wrz(Melanocyte) & — =30 A K e it fmfe > R PnpEHp O3 Ap S

EHOEFEA L 2w (melanoblasts)%%%% I VAR RE > AR5
2 E i dmie A4 5 B A RIRRE S E )8 (Melanosomes) £ A2 4 %
624 Z SR &ﬂi:}ﬁ;&%wﬁﬁﬁ;i FRTRCLERY i SIS B NN R
A[9,10]- 24 A& A A Fppd F M 2S5 Ed AFRRAT TG A
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3 & L% b s (ultraviolet) » x g 8P e 0 Mﬂ%ﬁﬂ WA 2 F iz g
Ea2d Az BEAEA K LIRS [10] 0 20 0 2 d & mvs e
(alpha-melanocyte-stimulating hormone, « -MSH) ~ & %} E:ﬁ;i Tk (ACTH)
3 &Z3w v 5i1cAMP igsg | forskolin (FK) ~ cholera toxin (CT) -~
isobutylmethylxanthine (IBMX)» ¢ 2 ¢ % 4 = [10,12] -

1-3 B4 2 ARENMFF (HH-)
| ~  MITF ( microphthalmia-associated transcription factor)£_2. ¢ % 7 B
P& o d A AREA 2
. 24 2wt (o-MSH) foiz F+ Hfjui Tk (ACTH) ¢
melanocortin type 1 receptor (MC1-R)% & » & it Uﬁ{%}“ﬁ’iiﬁ v iz
(adenylate cyclase enzyme ) » 3 4c fm#2 o cyclic AMP (cAMP)ﬂfr;‘é i
protein kinase A (PKA) » PKA Bifs i CAMP & E~ 2 % & $-v
(CREB) » CREB i3 MITF ez 3+ 2. - » @A & MITF » MITF &_
i PKC-Benidis 2 ¢ %4 =[13-16] ("B - a) °
ii. keratinocyte-produced-SCF v c-kit % %4 % & 3% # mitogen-activated
protein kinases (MAPK) #if& it MITF » MAPK ¢ z ERK1 4r ERK2 >
g BT (B - b) e
iii. MITF % % fefs ~ TRP-1 2 TRP-2 & Flig i & 34 & F]5 o
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B.4 pape (Tyrosinase) & it 2 ¢ MW ch- fapEdv - d & fEEe
A

KR d TS me g2 NO» Fit g Hpash i pe (GC)» # &
4 e1cGMP > % it protein kinase G (PKG) » PKG 7% it 7 CREB 1%
MITF {= Tyrosinase[18] (* &l - c) °

ii. norepinephrine/al adrenergic % %8 {1 ;% inositol

trisphosphate/diacylglycerol (IP3/DAG) - i# it PKC-B - #api i* ft 5 Fape
[19] ("« @l — d) -

1-4 39 1R ¢ 2484 3 (Wl=)

phenylalanine hydroxylase (PAH)

= L-tyrosine @5 = & & F]+ > PAH 14 6-tetrahydrobiopterin (6BH4) = #
¥+ fgiv L-phenylalanine #& i* & L-tyrosine[19, 20] -

ft.4 gep¥ (Tyrosinase)

g iv L-tyrosine #& i 5 L-DOPA {& i == DOPA-quinone » i & H 3 4 #%
#1% F 24 = eumelanin ~ pheomelanin 2. ¢ % -

Tyrosine hydroxylase isoform | (THI)

2.4 %A+ %1 Tyrosinase F]+ » 34 & L-tyrosine #& it & L-DOPA % 2% -
YRl [21] o

tyrosinase-related protein-1 (TRP-1)

T a2 EH > #it 5 3 iv 5,6-dihydroxyindole-2-carboxylicacid
(DHICA) =t indole-5,6-quinone-2-carboxylic acid » iz % 48 ¢ =1 TRP-1 4%
Z A E10]

tyrosinase-related protein-2 (TRP-2)

* #i dopachrome tau-tomerase (DCT) » #- DOPA-chrome £ 4 i %
DHICA - @ TRP-1- TRP-2 £ &2 ¢ %)= ant i 4p B [13, 20] -
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EF S G ipES A 0 2B ¥ - m (resorcinol) » $x A
( p-hydroxybenzoic acid ) » =3 # (anthocyamns) ¥z e (hydroxycmnamic
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Myrciaria cauliflora extract improves diabetic nephropathy via suppression of
oxidative stress and inflammation in STZ/NA mice) ; & F % Ji& * 3 [ 57 ik gs
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fi= g f« (phenolic acids ) ~ ﬂx%‘dﬁ% (lignans)~ = ¥ ¢ Trv (stilbenes) ~H B
(tannins) ~ » & % (lignins) I B i & ¢+ 57[27, 28] -
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[1] ~ % = 21FEFRom[81] ~ A2 543 17 M R [32] e ¥ ik 24233, 34] -
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1-2

2-2

EFE S BB RFHEB
S 33 E
B~ 100 5o EF &4 f 5o S ol & 0 4 > it B E B & a7 fg(methanol) »
2500 mI~3000 ml > 3z % ** 50°C -k i # 4v £ 3 ] BF > 15 00 Ml i iR o
SEE ST FERE S EU VTR ST D SN A R
G B 4e x B0C 2 500ml = =tokiA o = SRR MR R A M I 2 R
(n-hexane)200 ml #4353 » &7 4 f dRITH S E LA BT RR
T R 4o~ o et fig(ethyl acetate)180 ml R £ 355 (ST AR 0 T Bk
o ARSI 34 = PR E T R IRSRR %5 fae fig 0 1840 > 50°C
2.500ml = =x-kipd s bR gc RS cqeRE A S EF RS
P B3 20C kG c me FEHRPI D KB BETS S g;::f;ﬁ’»#f;;% ’
0.22 um filter @i},ﬁ% #/ » ¢ F1* phosphate-buffered saline e %l = % )k & 11 i&
7 e F B o
EF % REF
B~ 100g £ F % /4 3% 4 & 4 = =0 -k 1000ml £« 2000ml 2 g #2140 e~
BF o bRBENEREER IR ) FENE T ERT 2R TELET
*ERSA /%iﬁﬁf—iﬁ?l\@i%v” WESEFEL RS TS EFT RS
Bede o 2253020 CH oo
e R %
JREE B A

¢ * B16F1 -] &1 2 ¢ % % w*2 11 Dulbecco’s modified Eagle’s medium -
high glucose +10% Fetal Bovine Serum +- 1%penicillin streptomycin + 1%
L-glutamine % 37 °C 5% CO, T 2 & -
2d %5 ETURT

#-B16FL % 3 R B A 5 10°/mL> 2 6emdish 32 % » A F 10T £ 4
# 4 2 ~ Forskolin 20uM (3% % 2. ¢ % 25 =) ~ Forskolin 20uM +0.125 mg/ml
£ ¥ % 5 po 5 2% ~ Forskolin 20uM+0.25 mg/ml £ % % % i 3 B4 ~
Forskolin ZOuM +0.5 mg/ml £ % % g 5B F ~ Forskolin 20uM +1 mg/ml
EF SIS o 5 - Bk 24 ) pFier LAS20004p 00 > % - B A
48 /| PF (24 /) i ) {3 #p Pe % = 4T 3 % %P 200ul @ * plate reader
Pk B (405nm) » km ¥z P 4p PR {2 14 ice-cold phosphate-buffered saline /i
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2-4

2 =& » 4 » phosphate-buffered saline containing 1% Triton X-100 % % ‘m # »
10000xg &= 10 A4 4d o b ik Rl - Dk & > A 4c » 200ul 1M NaOH - 60 °C

2 | pF {8 B~ 200ul i * plate reader jBlw k@ (405nm) o {2 Spe ¥
24 %7%%(0-250 pg/ml) B~ 200ul & * plate reader ;p|= % & (405nm)
[53] -

m R F A (MTT #2%)

11 3x10YmL fm#z & 3 45 24-well plate ® 4 w—; % 24 /)
PR e D AR NET R S E B X ST e B 2
PP FEFE G ORE -
smre v = & 37 (Flow cytometric 4 %)

12 10%/mL e & 10 cmdish @ 32 % 24 - pF{s 4c » 3 3 FBS & DMEM
2% 123 16 -} 5 > 4o~ 025 mg/ml ~ 0.5 mg/ml ~ 1 mg/ml & F % % s &
g L3R 24 0] BF o HlmPe 02 trypsin 7 > @ * PBSwash - = > £ 14
Iml 5709 Fp =+ = 4v » 200 A #-dmfe = 23747 0 2 -200C k48 > # B 48
| EEIL o fmz i 7 4°C1000xg 10 A e o @ * PBSwash — =t o 4e »
Pl w3 1504 0 i KA 7w o

P JF‘*‘72
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T R

10



PR by =2 L =)
K =N

1.

%?%5@$%%ﬁ%3%i$ﬁ%@

OOARRET R IRIBSEE S Z gl otk o F BRI LR
REFEFTE I I gl BI6FL 2.6 L i 3 o d 25 B LA R
B16F1 ‘w*s i d® Forskolin (18582 ¢ %27 =)2 ¢ % chA 2 a2 i 3 &
M EFEFT R IBERLR BRI AR PERFFARA Tk AR

BEFE- S A A AR F B % 24 ] F(F B)-48
(B C)~ 72 /] (B D)is » & Wp3E & % (medium)2. ¢ 2 kR ; w2 5
oo Bl iz (pellet)sn2 & 2 kR ;5 foi 2 ¢ % Jk & (medium+pellet) - & pellet
SRR PR AB I T2 P FHE I FRRREF R IFEEPPAERen T

A2 PEENE G R ERFTEET S S E g AR R e A B dip
TR ARk EE S omedium R EP 2 FER L SEETE S Y
Bedo BB B 4e @ 3 S o medium+pellet chiE % PR A TE 5 A A @
BF od PR ANEE S FAEEFE BRIl 2 T E
CAEZd FERS D N RE T E R A TRARY T T A
- R EREREE o
FREFEIFIFFELR/MBEL W= R 7

FI* MTT A 23 REFS I B EPFmy V4| BI6FLZ 4 £ 'w
AR d BEFRIFRHENTEFIARRE 24 ) FRE Y E50% T A
PR T PR AR > 48 ) B T2 BERIP BE DT R > PERAHIE H 5
0.25mg/ml (B =) -

STRFEY S S B E g BIGFL v 4 £ 4] 0 T k)
Flow cytometry 4 45 sn "2 38 o 4e » 2 AR F P32 £ > CEA T
% R4 0.5mg/ml 2 Img/ml sk & ™ 323 sub-G1 £ 3R> 3 DNA %7
» ¥ 5 4_Apoptosis 7 A 4 (Bl=) o
BHE R %

BAFETY o2 d Fwe AR d FE TR @B R4 FM S
H g westernblot Lz H H 2 ¢ FAph v PR LS £ eh
WA g Flodmbe 7= A5 AIF M ERFHE S » > 27 o BFRF BL TR e L
% cell cyle & » i&— % & {7 Apoptosis 4 15§ B #z: Sub-G1 2 = & F o
Apoptosis 2 2 o BRI E SRR 0 fhd B A EBEEE G N0 R

11

d}

o



LhZo oockx i HE 2o
i

2 FA - BRI E- BERERIFALIFREIT U LK b
(UV) 31427 DNA G [54]» #m 2 ¢ 2enB 3 @ L FRiE > Fprd

5 BIF f;};ﬁﬁrﬁg,,g\ﬂ_\, ‘3978@}%%’31_;}&3{ Bd ERom BAPrA|R I 2
AL VAN <1 "}5 ;*¢#ﬁ?%ﬁ%:é‘ﬂ-%l”‘ e TR iﬁﬁ ﬁ'*z, 7o e ] 4%
Fl o R T W A R FI[55] o B R el 2 ¢ A i E R

P17 AT EiTS A& PR s M Ao s B ¢;ao

12



10.

11.

12.

13.

14.

15.

Weng, C.J. and G.C. Yen, Flavonoids, a ubiquitous dietary phenolic subclass,
exert extensive in vitro anti-invasive and in vivo anti-metastatic activities.
Cancer Metastasis Rev, 2012. 31(1-2): p. 323-51.

Mulvihill, E.E., A.C. Burke, and M.W. Huff, Citrus Flavonoids as Regulators
of Lipoprotein Metabolism and Atherosclerosis. Annu Rev Nutr, 2016.
Assini, J.M., E.E. Mulvihill, and M.W. Huff, Citrus flavonoids and lipid
metabolism. Current Opinion in Lipidology, 2013. 24(1): p. 34-40.

Kim, Y.C., S.Y. Choi, and E.Y. Park, Anti-melanogenic effects of black, green,
and white tea extracts on immortalized melanocytes. J Vet Sci, 2015. 16(2): p.
135-43.

Hagiwara, K., et al., Biochemical effects of the flavanol-rich lychee fruit
extract on the melanin biosynthesis and reactive oxygen species. The Journal
of Dermatology, 2016. 43(10): p. 1174-1183.

Malathi, M. and D.M. Thappa, Systemic skin whitening/lightening agents:
what is the evidence? Indian J Dermatol Venereol Leprol, 2013. 79(6): p.
842-6.

Peng, L.H., et al., Sequential release of salidroside and paeonol from a
nanosphere-hydrogel system inhibits ultraviolet B-induced melanogenesis in
guinea pig skin. Int J Nanomedicine, 2014. 9: p. 1897-908.

Lima, A.d.J.B., et al., Anthocyanins, pigment stability and antioxidant activity
in jabuticaba [Myrciaria cauliflora (Mart.) O. Berg]. Revista Brasileira de
Fruticultura, 2011. 33(3): p. 877-887.

Jimbow, K., Current update and trends in melanin pigmentation and melanin
biology. Keio J Med, 1995. 44(1): p. 9-18.

Busca, R. and R. Ballotti, Cyclic AMP a key messenger in the regulation of
skin pigmentation. Pigment Cell Res, 2000. 13(2): p. 60-9.

d'Ischia, M., et al., Melanins and melanogenesis: methods, standards,
protocols. Pigment Cell & Melanoma Research, 2013. 26(5): p. 616-633.
Lehraiki, A., et al., Inhibition of melanogenesis by the antidiabetic metformin.
J Invest Dermatol, 2014. 134(10): p. 2589-97.

Park, H.Y., et al., Cellular mechanisms regulating human melanogenesis. Cell
Mol Life Sci, 2009. 66(9): p. 1493-506.

Yamaguchi, Y. and V.J. Hearing, Physiological factors that regulate skin
pigmentation. Biofactors, 2009. 35(2): p. 193-9.

Rouzaud, F., et al., MC1R and the response of melanocytes to ultraviolet
radiation. Mutat Res, 2005. 571(1-2): p. 133-52.

13



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Park, H.Y., et al., MITF mediates CAMP-induced protein kinase C-beta
expression in human melanocytes. Biochem J, 2006. 395(3): p. 571-8.
Tsatmali, M., J. Ancans, and A.J. Thody, Melanocyte function and its control
by melanocortin peptides. J Histochem Cytochem, 2002. 50(2): p. 125-33.
Moon, K.M., et al., Anti-melanogenic activity of MHY384 via inhibition of
NO-induced cGMP signaling. Exp Dermatol, 2016.

Schallreuter, K.U., et al., Regulation of melanogenesis--controversies and new
concepts. Exp Dermatol, 2008. 17(5): p. 395-404.

Slominski, A., et al., Melanin pigmentation in mammalian skin and its
hormonal regulation. Physiol Rev, 2004. 84(4): p. 1155-228.

Videira, I.F., D.F. Moura, and S. Magina, Mechanisms regulating
melanogenesis. An Bras Dermatol, 2013. 88(1): p. 76-83.

Santos, S.C., et al., Assessment of a Maturity Index in Jabuticaba Fruit by the
Evaluation of Phenolic Compounds, Essential Oil Components, Sugar Content
and Total Acidity. American Journal of Food Technology, 2011. 6(11): p.
974-984.

Wang, W.H., et al., Evaluation of the antioxidant activity and antiproliferative
effect of the jaboticaba (Myrciaria cauliflora) seed extracts in oral carcinoma
cells. Biomed Res Int, 2014. 2014: p. 185946.

Lobo de Andrade, D.M., et al., Vasorelaxant and Hypotensive Effects of
Jaboticaba Fruit (Myrciaria cauliflora) Extract in Rats. Evid Based
Complement Alternat Med, 2015. 2015: p. 696135.

Alezandro, M.R., D. Granato, and M.l. Genovese, Jaboticaba (Myrciaria
jaboticaba (\ell.) Berg), a Brazilian grape-like fruit, improves plasma lipid
profile in streptozotocin-mediated oxidative stress in diabetic rats. Food
Research International, 2013. 54(1): p. 650-659.

Wu, C.-C., et al., Myrciaria cauliflora extracts attenuate diabetic nephropathy
involving the Ras signaling pathway in streptozotocin/nicotinamide mice on a
high fat diet. Journal of Food and Drug Analysis, 2016. 24(1): p. 136-146.
Dziato, M., et al., The Potential of Plant Phenolics in Prevention and Therapy
of Skin Disorders. International Journal of Molecular Sciences, 2016. 17(2): p.
160.

Del Rio, D., et al., Dietary (poly)phenolics in human health: structures,
bioavailability, and evidence of protective effects against chronic diseases.
Antioxid Redox Signal, 2013. 18(14): p. 1818-92.

Review:plant polyphenols modulate lipid metabolism and related molecular
mechanism. China Journal of Chinese Materia Medica, 2015.

Tsao, R., Chemistry and Biochemistry of Dietary Polyphenols. Nutrients, 2010.

14



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

2(12): p. 1231-1246.

Wedick, N.M., et al., Dietary flavonoid intakes and risk of type 2 diabetes in
US men and women. Am J Clin Nutr, 2012. 95(4): p. 925-33.

Hwang, S.L., P.H. Shih, and G.C. Yen, Neuroprotective effects of citrus
flavonoids. J Agric Food Chem, 2012. 60(4): p. 877-85.

Hardcastle, A.C., et al., Associations between dietary flavonoid intakes and
bone health in a Scottish population. J Bone Miner Res, 2011. 26(5): p. 941-7.
Hooper, L., et al., Flavonoids, flavonoid-rich foods, and cardiovascular risk: a
meta-analysis of randomized controlled trials. Am J Clin Nutr, 2008. 88(1): p.
38-50.

Cassidy, A., et al., Dietary flavonoids and risk of stroke in women. Stroke,
2012. 43(4): p. 946-51.

Iredale, J.P., et al., Mechanisms of spontaneous resolution of rat liver fibrosis.
Hepatic stellate cell apoptosis and reduced hepatic expression of
metalloproteinase inhibitors. J Clin Invest, 1998. 102(3): p. 538-49.

Mathurin, P., et al., Survival and prognostic factors in patients with severe
alcoholic hepatitis treated with prednisolone. Gastroenterology, 1996. 110(6):
p. 1847-53.

Luo, B., etal., ET-1 and TNF-alpha in HPS: analysis in prehepatic portal
hypertension and biliary and nonbiliary cirrhosis in rats. Am J Physiol
Gastrointest Liver Physiol, 2004. 286(2): p. G294-303.

Louis, H., et al., Interleukin-10 controls neutrophilic infiltration, hepatocyte
proliferation, and liver fibrosis induced by carbon tetrachloride in mice.
Hepatology, 1998. 28(6): p. 1607-15.

Poynard, T., et al., Effects of interferon therapy in "non responder™ patients
with chronic hepatitis C. J Hepatol, 1999. 31 Suppl 1: p. 178-83.

Nelson, D.R., et al., Interleukin 10 treatment reduces fibrosis in patients with
chronic hepatitis C: a pilot trial of interferon nonresponders. Gastroenterology,
2000. 118(4): p. 655-60.

Liang, X.H., et al., Induction of autophagy and inhibition of tumorigenesis by
beclin 1. Nature, 1999. 402(6762): p. 672-6.

Saeki, K., et al., Bcl-2 down-regulation causes autophagy in a
caspase-independent manner in human leukemic HL60 cells. Cell Death Differ,
2000. 7(12): p. 1263-9.

Mathew, R., V. Karantza-Wadsworth, and E. White, Role of autophagy in
cancer. Nat Rev Cancer, 2007. 7(12): p. 961-7.

Lum, J.J., et al., Growth factor regulation of autophagy and cell survival in the
absence of apoptosis. Cell, 2005. 120(2): p. 237-48.

15



46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

Shimizu, S., et al., Role of Bcl-2 family proteins in a non-apoptotic
programmed cell death dependent on autophagy genes. Nat Cell Biol, 2004.
6(12): p. 1221-8.

Scarlatti, F., et al., Ceramide-mediated macroautophagy involves inhibition of
protein kinase B and up-regulation of beclin 1. J Biol Chem, 2004. 279(18): p.
18384-91.

Kanzawa, T., et al., Arsenic trioxide induces autophagic cell death in
malignant glioma cells by upregulation of mitochondrial cell death protein
BNIP3. Oncogene, 2005. 24(6): p. 980-91.

Sionov, R.V. and Y. Haupt, The cellular response to p53: the decision between
life and death. Oncogene, 1999. 18(45): p. 6145-57.

Lohrum, M.A,, et al., C-terminal ubiquitination of p53 contributes to nuclear
export. Mol Cell Biol, 2001. 21(24): p. 8521-32.

Yoshida, T., Y. Amakura, and M. Yoshimura, Structural Features and
Biological Properties of Ellagitannins in Some Plant Families of the Order
Myrtales. International Journal of Molecular Sciences, 2010. 11(1): p. 79-106.
Poéhlmann, S., et al., Tannins from Hamamelis virginiana Bark Extract:
Characterization and Improvement of the Antiviral Efficacy against Influenza
A Virus and Human Papillomavirus. PLoS ONE, 2014. 9(1): p. e88062.
Bellei, B., et al., p38 regulates pigmentation via proteasomal degradation of
tyrosinase. J Biol Chem, 2010. 285(10): p. 7288-99.

Kobayashi, N., et al., Supranuclear melanin caps reduce ultraviolet induced
DNA photoproducts in human epidermis. J Invest Dermatol, 1998. 110(5): p.
806-10.

Ando, H., M.S. Matsui, and M. Ichihashi, Quasi-Drugs Developed in Japan
for the Prevention or Treatment of Hyperpigmentary Disorders. International
Journal of Molecular Sciences, 2010. 11(6): p. 2566-2575.

16



(A)
24hr
48hr
72hr
Forskolin
- + + + + +
20puM
0.125 0.25 0.5 1
EEREMHEERD (mg/ml)
(B) 24 ] p*
100
I redum
c =1 pellat
‘T E edume peliel
3] 801
&
B 6 4
£
S
£
)
[-1]
£
k-] 20
Ed
0- T
Forskolin 20uM - + + + + +

0125 0.2 0.5 1

=R RS EEER (mg/ml)

17



(C)48 -] p=

120

£
g 100 4
2 —ru
‘E B0 4 E medivmdpallat
E
T P
.E
E 40 <
B
§ 20 4
el )
Forskolin 20 - + + + + +
0.125 0.25 0.5 1
EERFEEERD (mg/mi)
(D) 72 /] p
140
= ] rmjclun"
g h E :'?-:uﬂ“wllbl
o
100 4
k-]
2wl
- I
£ .
o
E -
-]
¥ o q
0 :

Farskolin 20pM

+

+ N + +
0125  0.25 0.5 1

REERSHEEEED (mg/ml)

Wl £2F%5p50pirilme 2 ¢ 4353 3c% . % BL6FL ‘% 12 Forskolin

20uM FjgcR d & A5 {8 4 w4 » 0.125 mg/ml ~ 0.25 mg/ml~ 0.5 mg/ml ~ 1 mg/ml

EFESBERSABEILA b RS & % LAS-40004p BB (A)° it AJE 24 (B),

48 (C), 72 (D)-] P¥ 15 » fc B dm¥e i {7 -9 2 2.4 ZRIE » )k & 12 pg of melanin/mg

of protein % 7+ o

18



120

= 100 -
=
=
S 80- :
5 =
=
b
(= Bl 4
Fat
E E
E g e
= 40
E o
= 20 * % *
3 EE Y
EEE S
0
0.125 0.25 0.5 1

—a— 2dhr Eﬁﬁﬁ'ﬁﬁﬁﬂ?%{mﬂml}

—o— 48hr

—— T2hr

*p<0.05, ***p = 0.001

W2 EF5:SBFBFH|BI6FLR ¢ 4 mre 2 £ 2 2c%k . # BI6FL e & v
FJZ 0.125 mg/ml ~ 0.25 mg/ml ~ 0.5 mg/ml ~ 1 mg/ml £.F % % > 554 > 4 *
MTT = 250 24 [ pF ~ 48 | P& ~ 72 [ PERL B dmo% 7~ = 3¢ o lme 508 5 10904 7,

*p<0.05, ***p<0.001 -

19



Control 0.25mg/ml
= =
= =
o~d ] (1] h
= =
= =i GO/G1
o 1 GO/G1
mi] Sub-Gle wH] subGl
£ ] £ ] S
- 7] i -
SE 852 -}—‘ I_l
= ]
=T ]
-3 ]
0 200 400  EOD 8O0 1000 0 oh0 400 BO0 oo 1oon
FL2-4 FL2A
0.5mg/ml 1mg/ml
&+ 2-
= ] = ] GO/G1
27 =he
w8 sub-gl. CUG! . w5 sub-GL.
i T = B
- T = B
Sail— jH s
= G2M = ]
0 200 400 60O 8O0 1000 O 200 400 GO0 8OO 1000
FL2-4 FL2-4

W3 £F% SR E54 052 BI6FL 2. ¢ 4 w9 4= 2 {v7 . 3 10°/ml B16F1 '
2 3 10cmdish » » & FBS 7 DMEM £ % 12~16 /| ¥ » 4 %] i& Control ~ 0.25
mg/ml ~ 05 mg/ml~1mg/ml £F % 55 Bdrlote » B EEBH R » 1Lt
e R AT o K E e e b FL2-A 5 Pl ¥ & (2)eE o Sub-Gl i & fmre
Ee o

20



PREAHLEEL PR S A

;%—ﬁk,p’ip\%‘j}@;l AP ARR S IpE P RN R B e it I%J
BE(HEid S5 Tr A2 R BE PPN E-HFE2Z2 7)) LT3
gl’ft%?'ﬁpml’%%ﬁ\d;LE;}'J‘.LQ’%E« ?Pﬁ#iﬁ\'%{@ﬂ'ﬁfiai}f@? ¥
BEE REPLENELEER) SHU MG ER S o FEEG -

PEERV R BARR - EHTFH P RN SR

hpan)
N
-TFA
7\
T\
\.u.
‘\
“'.D
=1
<
[
o
O
5&:’(
\/

wp

RN R - 2 @ % z“ PR IEEGTT R B P B2 2

\:’_B‘%ELJ ~ :‘; ~ E' ?‘;?‘ ,b Fj‘_‘zmﬁy\;%)

v =D%’§%<D%’fz<i¢§e¢v HES-Ram E
B4 £FLY ¢ Ee
P [ Rl se
H
Hi (11200 % %)

’Lfi%‘-’ﬂfév‘rj* CHAFRIFT AL E BBE S G o RIS R 2 BN BT
(R AR ST A R A
z % KQ)

"=

EF 57 PiERFEZBER

SpEa o AT R REFEF A A
MHEIRE I F A2 (TR "‘,%?f%{%f—r“ BEGF REREP L VEBETSE
AN E o

21



4.

4R FIR

AEI R AR R e W DL
(15 T, IR R R sy L K

AL L ES “xncmE L

kA R

3 E M)

22




