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Inhibitory Effect and Mechanism on Melanogenesis of

Radix glycyrrhizae Water Extract

Jin Kim + ll-ho Kwen - Hong-jin Lim - Kyu-sang Lim - Chung-yeon Hwang *

The effect of Glycyrrhizae Radix water extract, known as depigmenting agent, on melanin
biosynthesis was investigated in cellular level by using B16 mouse melanoma cells. The inhibitory
effect of Glycyrrhizae Radix water extract on melanogenesis was determined by mushroom tyrosinase
assay traditionally using in vitro screening test. To determine whether Glycyrrhizae Radix water
extract suppress melanin synthesis in cellular level, B16 mouse melanoma cells were cultured in the
presence of different concentrations of Glycyrrhizae Radix water extract. Effects on cell proliferation,
melanin biosynthesis, tyrosinase activity, DOPAchrome tautomerase activity, and expression level of
mRNA for tyrosinase were examined.

The maximum concentration of Glycyrrhizae Radix water extract that was not inhibitory to growth
of the cells was 2 mg/ml. At that concentration, melanin synthesis was significantly inhibited without
cytotoxicity after 5 days, compared with untreated cells. The treatment with Glycyrrhizae Radix water
extract reduced tyrosinase and DOPAchrome tautomerase activity in a dose-dependent manner.
However, the treatment with Glycyrrhizae Radix water extract did not affect significantly mRNA
levels for tyrosinase.

These results suggest that the inhibitory effect of Glycyrrhizae Radix water extract on
melanogenesis is correlated with the suppression of tyrosinase and DOPAchrome tautomerase activity
more than altering mRNA levels of tyrosinase.
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Fig. 1. Inhibitory effect

of Radix glycyrrhizae water

extract on

tyrosinase in vitro. Using mushroom tyrosinase as enzyme source,
assay were carried out with tyrosine as substrate dissolved in 0.1 M
sodium phosphate buffer (pH 6.8), and each extract was added

various concentration.
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Fig. 2. Growth rates of Bi16

cells after treatment with Radix

glycyrrhizae water extract, compared with control cells, Cells were

counted with a Fuchs-Rosenthal

cytometer after 3 or 5 days of

treatment with Radix glycyrrhizae water extract, as described in
materials and Methods. Results are expressed as % of contro!l and

data reported are means + SD of

at least three determinations.
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Fig. 3. Inhibitory effect of Radix glycyrrhizae water extract on melanin
contents in B16 melanoma cells. B16 cells were treated with various
concentrations of Radix glycyrrhizae water extract for 3 days. Then,
melanin contents were measured as described in Materials and
Methods. Data are means + S.E. of three experiments performed in

triplicate.
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Fig. 4. Inhibitory effect of Radix glycyrrhizae water extract on melanin
contents in B16 melanoma cells. B16 cells were treated with various
concentrations of Radix glycyrrhizae water extract for 5 days. Then,

melanin contents were measured as described

in Materials and

Methods. Data are means + S.E. of three experiments performed in

triplicate.

4. =9 ME U tyrosinase 4 oM F2

z

A F HF depddol gAY RS
Aol B 3459 B4 #Y
Yetlieg, 2 AddAME Bl16 Al
E Z FxdE 39, 59 A3
% ¥ U tyrosinase & ALetg. 7
22 05 1, 2 mg/ml 22 397 3 3
tyrosinase 842 47 98.7%, 97%, 0B =

ol
=2

1A
ol

AV
ot

o

ol do
P o

(o]
qe =

2mg/ml FEAAM ¢ AT oz YENN
o (Fig. 5). £ 59 AATAAME 05 1, 2
FEolA 92%, 89%, 659%ZA 2
mg/ml FEAA Fo5tA ZAsAT (Fig. 6).

mg/ml

olare]l A3 Zx+E BI6 AEY tyrosinase
4% 2 mg/ml FxoA HAZ JA &=
Ao 2 vehth

103



gteteln| A $9) 934 8k3] 2] A16W A23(2003Q 114)

104

120

Tyrosinase activity (%)

Controi 0.5 1 2

Glycyrrhizae Radix {mg/ml)

Fig. 5. Effect of Radix glycyrrhizae water extract on tyrosinase activity
in B16 melanoma cells. Cells were seeded at 1x105 cells/well. After
24 hr, cells were treated with various concentrations Radix
glycyrrhizae water extract for 3 days. Then, tyrosinase activity was
measured as described in Materials and Methods. Data are means +
S.E. of three experiments performed in triplicate.
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Fig. 6. Effect of Radix glycyrrhizae water extract on tyrosinase activity
in B16 melanoma cells. Cells were seeded at 1x105 cells/well. After
24 hr, cells were treated with various concentrations Radix
glycyrrhizae water extract for 5 days. Then, tyrosinase activity was
measured as described in Materials and Methods. Data are means *
S.E. of three experiments performed in triplicate.
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5. #=2] MX J DOPAchrome tautomerase
(TRP-2) E4 &4 o 53

2 AFdA Zz7F Bi16 AEAAM DOPA
tautomerase (TRP-2)8 &4 93¢ nx&
A zASE7] ¥3td, Bl AXe #z2E & =
=¥z 3¢, 54z A T ARy
DOPAchrome tautomerase 48 ZAMslRh

#xE 05 1, 2 gm/ml 52 397 g
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#Fa Aoz vewdd (Fig. 7). £3 59
HAZFAME 05 1, 2 mg/ml FxoA
84.3%, 75.2%, 69.5%2A 2 mg/ml 934

7ZAa3d Y (Fig. 8).
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Fig. 7. Effect of Radix glycyrrhizae water extract on DOPAchrome
tautomerase in B16 melanoma celis. Cells were seeded at 1x105
cellsiwell. After 24 hr, cells were treated with various concentrations
Radix glycyrrhizae water extract for 3 days. Then, DOPAchrome
tautomerase was measured as described in Materials and Methods.
Data are means * S.E. of three experiments performed in triplicate.
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Fig. 8. Effect of Radix glycyrrhizae water extract on DOPAchrome
tautomerase in B16 melanoma cells. Cells were seeded at 1x105
cells/well. After 24 hr, cells were treated with various concentrations
Radix glycyrrhizae water extract for 5 days. Then, DOPAchrome
tautomerase was measured as described in Materials and Methods.
Data are means + S.E. of three experiments performed in triplicate.
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Fig. 9. (1) RT-PCR analysis of tyrosinase mRNA in Radix
glycyrrhizae  water extract treated B16 cells. The cells were treated
with Radix glycyrrhizae water extract at 0.5 and 1 mg/ml. Total RNA
were extracted and used for RT-PCR. (2) The amount of expression
of tyrosinase was analysed by a gel documentation system and
image analysing software. The relative index is defined arbitrarily as
the ratio of the densities tyrosinase/B-actin.
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ey, 9%, 24, ¥ 5% 22 9y H
ety gsdl o8 A AP,
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o o3& olFoAE HoZ dEA e,
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3438+ Raper-Mason PathwayE E3) A
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Aol tig d7E A8y #d dF2FIA
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AQARE ZASFE ©E AdFY dgiiEe]
tyrosinase®] &A% Zdo ZHo] wFHolx
stx, #A7tA dekd A =dEdo s

screening test2 WAl tyrosinaseE ©]-§-3 A
g Ul A¥o] Fol o= Yrh o] ¥
AFPNAE in vitro2] WA tyrosinase assay
A7 Z2E W FASA tyrosinase B4 &
o] 7)) 3} J th(Fig. 1).
ARHoz Adtd 45 JASNATE |
1Zau=

Mishima 5"°™¢ ®ald 44 o2 23
A F7kx deE EHFIFAh 2 stdes 9
gd Ao £x=xd A2< tyrosinase A&
AAE AFH JAsE RHelxn, £ e AR

BE 2#% tyrosinased] WM HHH
QA AAE vehdA] AR e dAE WelA
dalde AAste Aol FAE
T4 gA, 4, esculin, tyrosinase %442
of 93 AxAF A&, AXL5A T &
o2 diEgrt olgt tiEo] Hepd A4 JA
A7t dolgle Mol L7 HMMAE BE
3 thA} £ (metabolic bioinativation) &l
o] Mxutzl HelwFutg FHsof b o
Ha FHNA B o in vitrool M tyrosinase
B 84 QAAEC] MAEAME 2 ZH7}
uu g A7t go dE
e wie EHH copper
chelator® tyrosinase 4<& A AT AX
AMeE 2 A7l 2ol kojic  acid7t
melanosome 7tA E0] 7hed A o=
BaHA.

ayez uEFAd daid 44
A X FAde] glo] BaEtd BAYS
Rolt}, o &

ol ##%7} tyrosinase®l

tyrosinase

&9 kojic acide

free enzyme®l

A A A=
ZaAIe

CEEEE

E49 hydroquinone<
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tyrosinase ZAME Ax7}

tyrosinase &4-& 9 AstArHFig. 6, Fig. 7).

ol M= WaHAxAN AF FEsd
tyrosinase 84& JAF A9 AXEWY
receptor®} Z¥3te] signal pathwayE 263}
of AAF s F7HA HeAE LS F

=3
* §9¢ €9 $%4¥% 4-hydroxy-5-methyl-
3-[2H]-furanone(HMF)e] in vitrooll A
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k&l 9t ¥ murine melanoma A E oA
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A€ AL, ol dHId HAHS AT
o

+ SlE E 08 97t 9eg ANsE 3

$2d 2z 22229 Wad ¥4 AAETH R )W) B AT

2 RB33lyd.

debd M ZolA AdE Hadd-e eumelanin
2%/ TFEEHTH,
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557} ¥& 7% DOPAquinone 2 #¥ A
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reactant 2}
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& Zv|slE= DHICA-oxidase (TRP-1)9] 4§
o] FEE 3 91th74,76,80-82).

2 AgdME= B16 HX9 DOPAchrome

g4¢ A AR #E7)

DOPAchrome tautomerase #4-& 27t o
39 (Fig. 8, Fig. 9). WA Zxe wad
BAE A AEAE tyrosinase$t DOPAchrome
tautomerase @A AA % ez ARE
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# 57 AF FIAY WK Pinelliae
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T AxEe dapd 44E dAHRAE, £F 9
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A

=
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pattern ®39} & post-transcriptional 22
o 9% Helgtn Rustgd. zgzz Wz
M X tyrosinase &3HA
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DOPAchrome &4 <Ale} #@do] e Ho
Z Alggch

olel Ay¥As ZxE Bl6 AXAM AX
E4o] 9l FX9AM PigmentationZ A8},

o] & tyrosinase$} DOPAchrome tautomerase

114

%*494 Al 4% Heln, tyrosinase A%
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