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Effect of Glycyrrhizae Radix Water Extract on the
Melanogenesis of Human Melanoma Cell
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This study was conducted to evaluate the effects of Glycyrrhizae Radix water extract, known as depigmenting
agent, on melanin biosynthesis in the HM3KO human melanoma cells. The inhibitory effect of Glycyrrhizae Radix water
extract on melanogenesis was identified by mushroom tyrosinase assay in vitro. To determine whether Glycyrrhizae
Radix water extract suppress melanin synthesis in cellular ievel, HM3KO cells were cultured in the presence of different
concentrations of Glycyrrhizae Radix water extract and the effects on cell proliferation, melanin contents and tyrosinase
activity were examined after 3 days. Treatment with Glycyrrhizae Radix at various concentrations did not exhibit any
change of cell viability, and increased the cell proliferation. And the water extract of Giycyrrhizae Radix inhibited
melanin contents and tyrosinase activity in a dose-dependent manner, compared with untreated group.

These results suggest that the inhibitory effect of Glycyrrhizae Radix water extract on melanogenesis is due to

the suppression of tyrosinase in HM3KO cells.

Key words : Glycyrrhizae Radix, melanogenesis, tyrosinase activity, melanin content

A

BEREN FF Bl 49

2 ASER ECF HE mEE
AL oLt AT A ARRR
715€ 71 Yt 7], F24 53

oA BiBAFCE dehd o] 571

(epidermis)ol) EA)5H= Wehd MZolA BRIl dWahd /g
o AXSHI BERRERE E5l0 AEMRS oY Wt

d S tyrosineE 7|Z 2 5} tyrosinase, tyrosinase-related

* BARAL: LAUE, BR QK] U S 3442, AZuistn SBPAEUSY
+ E-mail : whwoo@wonkwang.ac.kr Tel : 063-850-6845
<40 2003/01/24 - 8 - 2003/02/28 - AHER : 2003/03/25
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S Bl Il MREEE Y BMEER - EmLY - 85
1L - BEEE - ARAES d80] Ao Aol 5 28
¢ B PR BE EE Sol, fiAK 8o BEY
X Rol 88F0] Yoy, w3l guE Aol a2 d
T AI8Y #REDS shizA]l B3 Leguminosae)ol £t %
fFETAQ 28 7ZE(Glycyrrhiza uralensis Fischer et De
Candolle)9] ®Z|E ANZSIH, glycyrrhizin, glycyrrhizin acid,
isoflavone 3112 59| 40| =] Yo' 2o g
AT RS ARIEM, ABEER, SLEIXZE 0] ¢Ed Ue
o, mgol H8 R S 59 Be A7V AYH ] khii
Y= glycyrrhizing EHSE1A 922 FM 10028l0] SUE/EM, 8
mfERS, O 82 nEEne, ¢ 87 nmEEAY) 5t
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HA tyrosinase®] ZHAHE SEAHZolA HiYE M EY
tyrosinase®] 4] el UXISIA] k= HLU 5 A
Hi lew, gehde dd gl ojlst 7180 Sskyd o] F
A=A WHA UA rt. E5| BEY AL, ¥ 592 |84
HEMHKC) YehdAEY F41g AAshHA dekd 44E
ZaAEe BAsKio), olgist gyt Wehdel g4 3ol
Al o3t 71-0ll Bl o] RO EAE HHA UA Lt

old ¥ 7= HE Kol gehd g udo) m)X&=
ggrg gotd 1AL, HM3KO(human melanoma cell line)d| £&
o] 83l Hobhd MIANFAA 718 S8 G491 tyrosinase?)
S5 sREWR Yiid Y8 SR, HE Ky
dohd g8 AalskoM HE S8 E B8 20 fost
AE IR0l Hisks Hiojth.

Az %

1. #¥9 mH

HE( Glycyrrhizae Radix ; A8 SHET SRIFE) 1000l
2 1L 76lo] 3A1 S B0l & AZE #iAdHLL 3,200 rpm
o2 1088 Bihokcle LIRS F9t & rotary vaccum
evaporator2 R EEA1Z] TIS, -70C freeze dryer2 SZH7
Z AlIA 316 g (58 1 316% )9 AIBE AUCL AEE AME
ol Fo45k7] @ 0.22 um pore®| GIMAZ Ysld HE STl
U 2FI THS AIESICh

2. MR

Human melanoma cell line HM3KO (Japan) Al £9] s
CO, B (37T, 5% CO)ollAl 10% fetal bovine serum(FBS;
Gibco Co)o] E&E Dulbecco’'s Modified Eagle medium
(DMEM; Gibco)tiRIE ARZSIRATE o710 penicillin-streptomycin
(Sigma Chemical Co., USA) 100 LU/ 50 ug/mE A71513CH

3. MTT assay

3-(4,5-Dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide
(MTT) E&2 Mosmanno] W™g &5l AAsIYTt &
EFEEE Azic T MZE 3Y uigs & g5 el g
2 A ZSH MITE 500 pg/me7} HI=5 uiF 8710l 253 £ 3

2l B84 formazan AHEO] FHHUSH 0lAE E3AI7
7] 915l 4EUE Helll 10% DMSOE 200 p doj 15 2
7 A 20]A] B}X]8t & ELISA readerZ 540nmoilA] EBEE £
Holo RT3 vl wkHch

4. rRERE) BML

HMBKO M Z& 7} wello] 1.5x10%cells 7}4] 211 24417} &
HEE AESARI 7 22 EFEES STEHE Wi 3
B 2F8} inverted microscope (phase contrast, Leica Germany)
Ol&5ld AT HETY HENSHH HIE BESIACE

o e re

5. fiiE EfEol oiX= e

HM3KO Mzol Zx EFEES AU UE 3¢ &
trypsin/ethylenediamine tetraacetic acid€ Aaldld MEE i
£} IR M ZES Fuchs-Rosenthal cytometerE 0]123
o AIE 8 AT

-

6. BT A tyrosinase T &5

HEE A tyrosinase &4 T += DOPAchrome 4 o) 9J5}
o EH5ICE 25mM L-tyrosine 8% & 7+ 2k ERZEY]
S0l sodium phosphate buffer(pH 7.0)9] EA&#] 150 unit
HA tyrosinase (Sigma)E H7I5Kd ELISA reader® 37T,
405nm9] oA RAEY #LE 308 S BEBIACE

7. Tyrosinase 4% &3

Tyrosinase &4 %= Matinez-Esparza®] HH%o)| 951
E-06I3Tt 2t well9] MEE i fESHL F O 8ESIO MM 1T
BE HEL, 100 w M BHRK (1% Triton X-100, 10 mM
sodium phosphate(pH 7.0), 0.1mM PMSF)& @ 1 4Toll4] 30
27 A5l MEE BEAIY & BO08SId EERUE
tyrosinase?] FAENSZF AESICL  100mM
phosphate (pH 7.0) 100 utol EAEW 50 E Wol 30T
water bathollA] 527} H231 £ 100 mM catechol 50 (& &
1L ELISA readerZ 37T, 475 nm@ Z7A] BEQ HEE
1 AJ1ZF &9 TEBINCE

sodium

8. Mifms "Wakd & £3

MRE i=gsld $8¢ t}2 Fuchs-Rosenthal cytometer®
NEZ 8 ALBHL #0810 WS wsa A2
pellets= 10% DMSO7t H71¥ 1M NaOH £94& 100 ¢ 87}
5lod 100Toll4] 1082 S35I5 2H, 475 nmollA] BAEE E5
SIRTE "Wehd 2 §H Wakd Sigma)S ARSI ZHEE E
& HolA FIACH”.
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9. EAYEY

UEEF= B+ EEHAE ARBIRICE 2 4872 X
T Hladle] UERIREE 2t #719 EAE /foddl tigt d
Z£& Student's t-testE O] EFIAUCT

L
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=
1. X BFEE0] AZYEG vIRE ST
Zx BREE0] ME &FF0 oH Qg n|XerE
gotr] Yol Zx EFEES 50 ug/mlolA] 500 ug/miZkA]
9 =T Z HM3KO melanoma Aol X2}k 3 SOt v Ut

% MIT 2l g 0|83l A X YEge JEoidct. 121 2
Z BZFEE0 93t Alx Y& g9 #Hsle VEA gter,
V& AETQl 500 pg/mt SEONME A EY MESo| 2 W3}
& VBRI GUCHFig. 1)
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Fig. 1. Effect of Radix Glycyrrhizae on the viability of HM3KO

melanoma cells. Cells were seeded at 1.5x104cells/well. After 1 d, the celis
were lreated with vartous concentration of Radix Glycyrrhizae for 3 d. The cell
proliferation was measured by MTT assay. Data are expressed as % of controt
and each column. Asterisks indicate a significant difference compared with control
group, * P ¢ 001
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Fig. 2. Effect of Radix Glycyrrhizae on the cell number. The cells were
cultured n the presence of various concentrations of water extract for 3 d. The
cell number was counted with a Fuchs-Rosenthal cytometer, Data were mean +
S.D of at least three determinations, Asterisks indicate a significant difference
compared with control group, * P ¢ 0.05.

2. 8%

EFXEE0] MiEFHo) nji= Fg

nAl= X EFEES IS T Y8l
o A4E EFEEES 50 pg/ntolA 500 pg/mtRS) SER
HM3KO melanoma A Zol] JEi3h &, 3¢ S tigsldct 2
2 EFFE0 9o MESAG g HilE tiRgol vis] 2}
7} 518 + 100, 555 + 53 12T 60.6 + 114 x 10* cellsZ &

o QEH O ANE7} BEI1BIRTHFig. 2).

3. MEZ9

z

Efake 83}

ZE0] ME Henshs Holo ojmst &
AEXE Loly) 5l Zx EXEEE 100 pe/meS} 500 pg/
M55 2 HM3KO melanoma A|E0] XzIgh & 32 =0t uiat
Ach BEASIAQ] WSl inverted microscopeS O] &3l a5}
Qrt. WEEE HIE A EW ST BEsik] BEEEE
W =57 2848 wakd AT UEE BF SUEI9AE Al

ZEo £AMET] 9 Hale BET 4 QUAUTHFg. 3).
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Fig. 3. Morphofogy of HM3KO human melanoma cells. HM3KO cells
were incubated for 3 d with 100 wg/ml, 500 wg/ml Radix Glycyrrhizae. Morphology
of treated cells were compared 1o untreated control under the inverted microscopy.

4. AlEF W tyrosinase B4 Tol DlXl= ggt

AIE 3 W tyrosinase 84 T LtyrosineS 7122 slo] W
A1 tyrosinaseo] 9J5lo] W= ¥HE4HEQ! dopachromed] 4
HNETE EBEE E£8 AL EA] Z _;5_ EXZES =T &
HORE WA tyrosinase EdE AAISIRTHTable 1.).

Table 1. Effect of Radix Glycyrrhizae on mushroom tyrosinase.

Concenration 0D value
Control 0.403+0.01
LEFEE 50 g/nl 0.345£0.01
LEZEE 100 w/nl 0.296+0.03
AEFEE 200 w/n 0.258+0.03
AAFEE 300 wg/n 0.216£0.01

[=]
Data were mean + SD of at least three determinations.

5. Tyrosinase 8850l 0)Al= Hgk

22 E5&E0] Yahd gdd nixle gge R ¥
sl dhd 34 ﬂ@% £ExE 548 ZESke tyrosinase
o HTE FFoIcE & C'Z—Fé £ 50 pg/mf, 100 pg/md,
500 pg/ml =T E A2 39 & tyrosinase 4T E 85}
gt dx 23EE XHelA] HM3KO melanoma A EQ)

tyrosinase XS WZRTH BlEAl 50 ug/ml ETolAE
87.5+3.5% 18]Il 500 pg/ml wTOlAIE 831 + 24%F 246

th o) #X EFEE0] tyrosinase & AMB2EM HE
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"ehd A ol S0l AR YRt uigi daid 4
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Fig. 4. Effect of Radix Glycyrrhizae on the tyrosinase activity. The
effect on tyrosinase activity was tested with various doses of Radix Glycyrrhizae in
HM3KO human melanoma cells for 3 d. Data are expressed as % of control and
each column represents the mean + S.D of at least three determinations. Asterisks
indicate a significant difference compared with controt group, * P ¢ 0.05.

6. Wzhd Aiol DiXle

2% BRZEEE HM3KO Az tigs == 2 Aelshil 3
o S0 Y ohE dekd Edol nlAle e ARERE
2ol5l7] {5kl AEAEQ Wekd & SHSI¥cE 1 2
2k EEEE AHelAl HM3KO melanoma A E9) Hghd 2
50 pg/méollA} 3.5£0.4, 100 pg/meollA] 3.3+0.6 12131 500 pg/mé
ollA] 341403 pg/mbZA} RIS 44:04 pg/mETt AA|E A
& ZRI5IACiFig. 5.).
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Fig. 5. Effect of Radix Glycyrrhizae on the melanin content, HM3KO
cells were treated with various concentrations of Radix Glycyrrhizae (50 - 500 ws/
ml) for 3 d. Data are expressed as we per 106 cells and each column represents
the mean = S.D. of three determinations. Asterisks indicate a significant ditference
compared with control group, * P { 0.05.
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FEQ 71508 ARSHCZRE QAE R#sY AR X}
HSHES UMNE mENTE G &K R0 At
EHES Siine 922 gyshet, ol EW egdd =
Z£0] ¥J9 vitamin D 4 3IXT A7 E2 206] TlRYol
U 71m) - 234 S 28 BuLARS0] gueny™. 18
22 BANMRE Sxlol o| 277K Wekd A EFE g
shenl Be ol 7180M fem*™), £ tyrosinase X3l
A il FBE 0, tyrosinase 84 F99] T 0|20l gk
Y 0)E Y EZ, quinoneHFE phenolFE FErAlIlE 2H8E
Bh= ascorbic acid £ BTH, tyrosinase AAE HHATIE
bisulfites FA 0] thEH0|T}. 181} ascorbic acidE EQHE
5Hi, hydroquinone, 4-hydroxyanisole 52 A&t Wehd &
A AsZEE AUA R AZEYo] 45l 2agE Leiie
TiEo] Yo, Zx7} 5 nixE gEogE o E%)
A4 oA "eid AEolM HA ZE FEUY /EE BE F
Zuo] MEBAIS AASINOH, HH ZE FEA2 dehds
€ Z7WIZAL, R84 E FEES B WeiEW AL B
a8t 22 olEe E3vt Wehde EE gl ot
7180l 95l O|RAA =X E WA UA gtk wWetd & A
TFollae Zxr) Weld 4380l nle GES Mkt
HM3KO Ml Zoll Zx EXEES A2ist 21 RASH 25 9
2 AH S MBI SE BRIGKIEY, ole & F&EY X
g9 HEFI xlojol gt A2 AIRETE
Hihd A4 AAE ME SHOE QI8 MlveR BEo
2 wre 4 9lom, ¥ E¥Y ML He ZE F
e Hi} deldM Zoll MEFHOR Q1T 2 AlE54]
M Z MEMLE FTol Wekd Qo] S7ist AR Budh
ot wigld HMBKO M EZollA 2 EFEEY Wikd 48Y
A Z37F AE AFERZ QS RAQAE gotr] sl AlE 4
£g U M EZAol plRle GEe ZABINCE. HMBKO A Zoj
Zx EXEZES 5TEE Aoldld MIT HHHoE Z8THZ
3} 500 pg/mt ST A Z WEGo| G vIRA 2UeH
(Fig1), AIZ 5212 iRl gl 5% AEXH2E S716IA
CHFig. 2).
kA9 WEHE FE tyrosinased] 2ol €J8 01F 01X
= RoE A Aew, LtyrosineSEFRE] DOPAR
hydroxylation, DOPAol 4] DOPAquinoneQ. 29| 413}, DOPA-
quinoneol4] DOPAchrome®] 434, DOPAchromeoll4} DHI
(5,6-dihydroxyindole)2} DHICA(5,6-dihydroxyindole carboxylic
acid) 2 Hgloll a4 BEH =M tyrosinases A5 F WAL
22 mwEsit®™. w3 Mishima £72 Wakd 44 oA 2
= 7HA FelZ BRdlsietl, 1L chite deld 489 &
d §40) tyrosinase E4E AR Axdke Aoim, & st
YA E WollA] tyrosinase g4 A, tyrosinase Ball4=4]
g HaE o) AE), MEEY 59 WS Sl dekd
g 9ASHE oot B dTAME AJEH Wolk 22X 8532
E9] B4 tyrosinase & AMERE RS A3 i
o2 WA tyrosinase BHE A|EIA =T (table 1), ol BXE

oo ¢

2 rr o T
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ZFEE0] tyrosinaseo] AFHCE AE5H g AAGIN
S 9n)5ln, HM3KO H ZoA T tyrosinase E4 0] mEO0)
Q1= AUTHFig. 4.).

~ oly9] B ZE ERXSSS HM3KO M EY YES g
g FA Zon ME Algd g Hekd 44 Rzt ohd
tyrosinase®] E4E AAAILCEHN Hild YHE ZariAg
& 4 AKX L, tyrosinase-related protein(TRP-1), dopachrome
tautomerase(TRP-2) §4:9] &4ol]l gt 7} o]Foixorst
AL R AIFHECE

fov oo mjo

2 e
22 BREEO] AlgolA  F28®  melanoma A EQ)
HM3KO A Eo)A] Wzhd 44 dAx) g8 £ABY) 96l 2
X EFEES AUIS & MRS £, MRREN 8, Mk
78, tyrosinase ¥EHERE X HWehd &9 #(LE Sl tisH
22 2AE oArtk 2z EFEE 500 pg/ A M| F 3
BiQFS HM3KO A %9 YESS 113%0]10m MEEA] wal
2RI BluA] sk JEHO R FrEId e, AE9 HEl
o HS L gae FA GUTE dekd BHAEE 1 B8
St §40) tyrosinase ST E EF3F AT iR Tl vidkd X
]9 tyrosinase EHTIl AFEUCH, WIhd d4E
tyrosinase 4T} U}XW}X]E ZABHACE
oy At X BEREES HM3KO A9 4Z83 &5
Alol] Fekg n|XAl oA Wekd 4§t 718 53% &
40 tyrosinaseE JEIEHEL AU Q2 BaEhd 848 XA
Ao & Ag¥ch
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