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Screening of Inhibitory Effects of an Oriental Herb on Melanogenesis
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Purpose: To screen candidate oriental herb material for antimelanogenics. Methods: Oriental herbs (n=100) were screened
for mushroom tyrosinase inhibitory activity in vitro using the HM3KO human melanin cell line cultured in DMEM sup-
plemented with 10% fetal bovine serum. Cytotoxicity was assessed by a cell viability assay involving 3-(4,5-dimethylthia-
zol-2-yl)-2,5-diphenyltetrazolium bromide (MTT), Trypan Blue exclusion, and cell enumeration. Results: Tyrosinase inhibito-
ry effects on 100 oriental herbs was evident. Of these, 11 herbs inhibited tyrosinase activity by 40% without being cytotox-
ic to HM3KO cells. Three herb varieties significantly decreased melanin synthesis in HM3KO cells. Conclusions: Oriental
herb can have antimelanogenic effects indicating their potential for functional therapeutic use in dermatological whitening.
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3l Yojup=t|, Webd(melanin} HlEF2] 24 BARA, 1
7 24245 323 Y 7|45 EAshs Wehd Al melanocyte) A

1 A4E21 tyrosine®] tyrosinaseth= o] 23] ST

Hepd o] A4S F2A7]E ofe] 7HA] el g HehdA
3 2= T 2R (melanocyte—stimulating hormone), forskolin,
cholera toxin, vitamin D THARHY, isobutylmethylxanthine,
diacylglycerol analogs, A4 (UV) 5°] 2™ (Aberdam,
Roméro, & Ortonne, 1993; Gordon & Gilchrest, 1989; Hunt,
Todd, Kyne, & Thody, 1994), AFEre] 7-$- Ape] o] dzhd A
A—IQ_ }_z] /\] 7] = 7}7(}- ZQ3l Qolog okgq 7;1 E}(Naeyaert,
Eller, Gordon, Park, & Gilchrest, 1991; Tsatmali, Ancans,
& Thody, 2002).

Arge] 43K pigmentation) ol AR = T A oll= mel-
anosomal THAQ] tyrosinase, TRP-1, TRP-2 5 2]°] 4l%
chalol ASP, MSH =84, microphthalmia—associated tran—
scription factor (MITF) -0 SAct.

Tyrosinase= B 11g14—q21°l YAI8H= c—F}ol| encode
=0} et FHdH tyrosinase?] EAHZ 58 kDo, ZA| &
YA ol A glycosylation 27 AXHA FEAFFO] 65-72 kD
o] HaL proteolytic cleavage®] 2Jall 65 kD2] glycosylated
tyrosinaserk o] Wehd A Yol A EAS S = Aoz 24
Hrt}, Tyrosinases= @2hd 4 34 59 monophenol (L—
tyrosine)?] hydrogenation, catechol (L—DOPA)2] dehy—
drogenation, dihydroxyindole (DHI)¢] dehydrogenation
T+ ol 2Hg-8tcHSlomonski, 2002).

TRP-1 (gp75)} 59| brown &} A58t Akt G414 9q
23] $IAIgc}, 7 B2 melanosomal protein &2A] o] th
Hi 21 0] B2 catalase, tyrosinase, DHI oxidase 5 18] 7}
A7} FA4E 2 )0 tyrosinase] QHYER] BAE o] eume-

lanogensisoll 4] F83t €e-E S} |TH(Hara, Lee, Chen, Luo,

Table 1. Components of reaction mixture
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& Jimbow, 1994), pheomelanogensisoll= E&3F ko
= Aoz 4eA QltkSlomonski, 2002). TRP-2+= Al
"“iﬂ 13g31-q329] $J*|3}1L, dopachrome= DHICAZ 2] #%t
S ZX3}+= dopachrome tautomeraseZA| 2-8-3tcH(Hara
et al,, 1994). AIM—1 (Another integral melanosomal mem—
brane) Hehd g BHgof ojd JehE == oF2] 2 1
21}, sarccaride A2 ool #HE AR A7kl Qlrk
(Sturm & Teasdale, 2001),
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o] AeE Fol 2HfA9] tyrosinase?] B4 oA &
OJGV ] )8l Mushroom tyrosinase inhibition assay ®
ol-§313iet. ol 1000] o HAE FEEES FEERE
2,000 U/mL%] mushroom tyrosinase®} ¥-3-2 A|71 & 37C
of| A 10827} incubation 3t %, 475 nm A& ZHEE =4
fol, A& Y tyrosinase T4 A BIE BQlekc) A
S F] A o= sk, WA, Adddo] 28
<=5} Table 13} 2t}

Table 1°11419] reaction mixtures AUE FEE1 £35
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mixtures HEEY]|, o5

Blank A B
0.1M Potassium phosphate buffer (pH6.5) 1.15mL O O O (0]
3mM L-tyrosine solution 0.1mL 0 0 0 0O
2,000 U/mL Mushroom tyrosinase 0.05 mL 0 0
0.05M Potassium phosphate buffer (pH 6.5) 0.05mL O (0]
Test Sample 0.2mL 0 O
Test Sample in solution 0.2mL O O

Total Volume 1.5mL
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o] 37°C, 1087} incubation 3t % 475 nm IO E SHE
£ S74ste], AW Y tyrosinase 4 A BIE g<Igh
o}, oA 9] Ml Rg FALe Tt e

% inhibition={(A—[B-C])/A} X100

2. M= =4 48(3-[4,5—dimethylthiazel-2-yI]-2,
5—-diphenyltetrazelium leremide, MTT)

AdE FE5=49 ehd avs QAo A-8517] s
= el A AAIE 8 71- 0= sfjof sk, QA ek A
2 (melanocyte)®] /ol AP o]l Jafe FrofAl= SHE7| o
woll, froffehAl o2 gHefAl o] g Eelsfof giet Al =4
Ak AZE 5x10°9] 5= 1Y @n Aol AL, RS A2
3t H A EZ 96 well plate® %53 Z 0.1x volume?] 5 mg/
mL MTT solutiong Yil 37Cof|A] 4-6A|17F HESE 5 1%
volume?] solubilization bufferE ¥l thA] 12A|7F HE35F

% ELISA reader® 570 nm o402 45 =431}

AAE 2ETHO

Q Condition of arbutin

Roomtemperature incubation

0.70 -
| —&— Control
0.60 —— Arbutin 1 mM
050 2 Arbutin 10 mM
o —X— Arbutin 50 mM
T 040
o n
o 0.30
0.20 -
010t -
“
0.00 t M

e Condition kojic acid

37°C incubation

0.700

—&— Control
0.600 —®— Kojicacid0.1 mM
. Kojic acid 0.5 mM
° 0500 - —¢— Kojic acid 1 mM
'E 0400 - —¥— Kaojic acid 5 mM
O —
o 0.300
0.200 - /./.
0.100 - ) P
o0l —m— %y

1= 32 58 102 152

O.D ratio

O.D ratio

Mot - St - 0123 @] 191
Z Aakslar, AARe|sle] 8kttt A ZAAE] 1 mLe] &
ol ol ek & 28w Baet , dalnalelol YL

DMSO7} A71l IN NaOH 300 #LE o] 8
&2 Aejste] galAZIct 405 nmollAl ,—;'HLE% éxgsm ug
gy Ao e (sigma)S RTCE ALYsle] A4
oA AbEeitt,

¢

)
z

Z 1
St

4. M|EHHQE

HAepd A= d2 57403} collaborator=2HFE Fofik
HMB3KO cell line RPMI 1640 medium®]| 10% fetal bovine
serum (GibcoBRL, USA), 100 U/mL penicillin®} 100 xg /mL
streptomycin (GibcoBRL)S &7}sto] 37°C, 5% CO. &4
Stofl A kel

5. x|.§_ I=!M
=215 242 SPSS PC 12,0 Z2 23S o]85e] Hdtwt

FFUAS AFESIAL 2} A9 tyrosinase©] B4 A A,
Al 9 debd Aol digt 2fo] A F-2 student t—test®E
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Figure 1. Inhibition rate of arbutin and kojic acid as the positive control (O.D).
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Figure 2. Inhibition rate of tyrosinase (% of control).
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Figure 3. Cell viability of candidate herb for anti-melanogenic material
(% of control).
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Figure 4. Cell proliferation of candidate herb for anti-melanogenic material (% of control) confirmed by tryphan blue staining and MTT assay.
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Figure 5. Melanin contents of HVI3KO cell activated by forskolin (1 M)
induced by 10 pg/mL herb extraction.
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3171 )8l MIE W W2hd S spectrophotometry S A&}
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forskolin, cholera toxin, vitamin D thAR} isobutylme—
thylxanthine, diacylglycerol analogs, A+£]41(UV) 5l 2]3]
(Aberdam, Roméro, & Ortonne, 1993; Gordon & Gilchrest,
1989; Hunt, Todd, Kyne, & Thody, 1994), Wlzhd 44 =
At 4#A QtkNaeyaert, Eller, Gordon, Park, & Gi—
Ichrest, 1991; Tsatmali, Ancans, & Thody, 2002). ¥ -
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Hehd Alzo] ApE2 thE ] F ko] wA| = Gl 7l Wuk(vi-
taligo)®] ¢ ‘ﬂoi A QlaL, s R 2o APES Bk Wt
A AAlE viEAsHA] ¢47] diizoltHCurto et al., 1999).
wqepa] ojel FukE 7H EAE2 Hehd Az gt =4d0] ¢l
= A5 Y202 5 ofof gt 2 AE Avk= 7 10-500 1g/
mLo| FEoA HlZ 545 2ol ehtenz 7]54 wH A
+3} 7Hs S E-O:]T—ﬂ U}, T3 o Ao = 2FH o
2 Akt epd A EHMBKO)A o] g8 dehd oks 57
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#(melanocyte—stimulating hormone),
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