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Inhibitory Efficacy of Dioscoreae Rhizoma on MITF, TRP—1, TRP—-2, Tyrosinase, PKA
and ERK Expression in Melanoma Cells (B16F10)

Soo—Yeon Lee", Dan—Hee Yoo, Da-Hye Joo. Jin-Young Lee’

Department of Herbal Cosmetic Science, Hoseo University, Chungnam, 336—795, Korea

ABSTRACT

Objectives : The purpose of this study was to research the whitening effects and developing by cosmetics of the
extract from Dioscoreae Rhizoma, which is one of the most popular health—promoting herb in herbal medications,

Methods : We performed tyrosinase inhibition assay, reverse transcription—polymerase chain reaction (RT—PCR)
and western blot for whitening effects, Also we measured MTT assay for cell viability,

Results : The results were obtained as follows : For whitening effect, tyrosinase inhibition rate of extract from
Dioscoreae Rhizoma showed more than 42.28% at 1,000 ug/ml concentration, Cell toxicity effect on melanoma
cells (B16F10) of extract from Dioscoreae Ehizoma showed 81,97% with toxicity at 50 ug/ml concentration, So we
were measured at a concentrations of 5, 10 and 50 ug/m¢ in all experiments involving cell, In addition,
whitening related mRNAs including microphthalmia associated transcription factor (MITF), tyrosinase related
protein—1 (TRP—1), tyrosinase related protein—2 (TRP—2), tyrosinase were reduced by Dioscoreae Rhizoma, We
also found Dioscoreae Rhizoma transiently decreased protein kinase A (PKA) which is known to be upstream to
the down regulation of MITF and tyrosinase, But phosphorylation of extracellular signal related kinase (pERK)
were increased by Dioscoreae Rhizoma, These results imply that Dioscoreae RFhizoma decrease melanogenesis via
ERK activation and subsequent down regulation of MITF and tyrosinase,

Conclusions : Therefore, all these findings suggested the potent usage of Dioscoreae Rhizoma as materials of
functional cosmetics by confirming whitening activity related with melanin content,
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FE A o]FolA ko, o3t tyrosinase AMAR WOl
g#A 9= EZA2L hydroquinone, ascorbic acid, kojic
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o &3t JaA ohaA AEEA A HeEr|e F
& HA I9E A4 I AL W, GO ARGEo]
Sk’ Aboko] FHHRE AolHd4rt YRES X5, @
F3HE, ofu)Al, HAY FTElE polyphenold = 5
< oot QY. H2 AT 2ao] ojshd AtefelA e
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Ao AREE AJ2FQl tyrosinase mushroom, dimethyl
sulfoxide (DMSO) & Sigma Chemical Co, (St. Louis,
MO, USA)oA F4stgct PCRe| ARMEE extracellular
signal-regulated kinase (ERK), cAMP—response element
binding protein (CREB),
transcription factor (MITF), tyrosinase related protein
1 (TRP-1), tyrosinase related protein 2 (TRP—2),
tyrosinase, GAPDH, primary antibody2} mouse—anti—goat,
rabbbit—anti—mouse & secondary antibody+= Santacruz
(CA, USA) oA +dstath, AlZ 54 5ol AMSE Al
FE= s 3A AZFQ] BI6F102 ATCCOA F5ke]
ARgslEE, Al viFS 98] dulbecco's modified eagle

Microphthalmia—associated

medium (DMEM), fetal bovine serum (FBS), phosphate
buffered saline (PBS), penicillin/streptomycin, trypsin
= Thermo Scientific Hyclone (USA) ¥ Gibco BRL Co.
(Grand Island, USA)olA] FYste] ARSI AlZ =4
ZAo]| A% Haemacytometer (Marienfeld, Germany),
3—[4,5—dimethylthiazol]-2—-yl]—2,5—diphenyl
—tetrazoliumbromide (MTT)-= Sigma Chemical Co, (St.
Louis, MO, USA)°IA Fdstuct. Agel AM" 7|7l
rotary vacuum evaporator (EYELA, Japan), centrifuge
(Hanil Science Industrial Co. Korea), freeze drier
(ILShin BioBase Co. Korea), microscope (Olympus,
Japan), COy incubator (Vision Scientific, Korea),
vortex (Scientific Industries, INC, USA), pH meter
(Mettler—Toledo AG, Swltzerland), BOD incubator
(DAIHAN Scientific, Korea), autoclave (JS Research
Inc, Korea), ELISA Reader (Tecan, Austria), PCR
(C—100, Bio—Rad, USA)Z AM&-3hgic}.

3. Tyrosinase Z3}&4 54

Tyrosinase A& 242 Yagi So| ¥4V ozt =
Attt W= 67 mM sodium phosphate buffer (pH
6.8) 80 wloll 10 mM L-DOPA (Sigma, USA)E ¢l 712
40Ul I A28 40 19 EgHo] 200 U/ml mushroom
tyrosinase (Sigma, U.S.A) 40 ul& A7fste] 374 10
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5. MTTassay®l 93t A& BE& &4

AE =4 242 Carmichael'”9] ¥¥o)] wal 24319
o} dalent AEZ (BI6F10)E 96 well plated] 5 x 10*
cells/wello] EA 0,18 ml B33, A2E & HE ZA
3lo] 0.02ml A7ISE & 377, 5% CO, incubatoroA] 24
AlZE werstat, dizdE ANRe FFY SFFE Hrlstd
U3 202 wigstYth, 97]o] 2.5 mg/ml FEE AR
gt MTT 8§94 0,02 mlE H7}ste] 4AZF wieFel & vigls
AABI ZF welld DMSO 0,15 mlE 7}8te] ALox 302
7 ¥F2A1Z] ¥ ELISA reader® 540 nmollA E4=E =4
sttt Al 54 3L AR e RV
TBE HAEE YESIY
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AIZE 100 mm culture dish®] cell seedingdt F 24A]
7+ E<t vjoFet & o—MSH (100 nM)3} samples EEHZ
Aeste] 24A17F St wigstaTt. #A AedS AAT =
trizol lysis bufferE Z} wello] 1ml¥ EF3lo AES
lysisgt & chloroform 200 W& EF3ste] 2027t fotg=
Foh I F 13,200 rpm ollA 2087 €A Eajsie
isopropanol 500 ule] o+ FEO &4 43
13,200 rpmof|A] 2087 YAIEE M9, I AS
AA 3 3 75% EtOH-diethylpyrocarbonate water
b B0 1ml¥ BF3te] 13,200 rpmollA 587 94
3§ ASAE AT H AN ARAFT DEPC
50 WA BF3lo] =91 F 96 well plateo] RNA 5 web
T4 195 WE A718k 260 nm, 280 nmolA 2zt ER=E
Z2A3lo] total RNAYS A3}, Oligo (dT) 15primer
(500 ug/ml) 1, =3 RNA2 ug)?}t nuclease free water
2 10 WE w3 75 ¢ 587 vESAIZl & 5X reaction
buffer, MgCls, PCR necleotide mix, rnasin inhibitor,
reverse transcriptase, ruclease free waterS #H7}5t]
25ColA 58, 42TAA 60&, T0CAA 158E7F ¥HSAIA
cDNAE A Ix .

ok

A
oM ftfrt

[o}
filo
N
. fog-d
> o

i)

[t e ae 2 O

e o

7. Reverse transcription—polymerase chain

reaction (RT—PCR)

|l QIx}¢l  Microphthalmia—associated transcription
factor (MITF), tyrosinase related protein 1 (TRP—1),
tyrosinase related protein 2 (TRP-2), tyrosinase®
mRNA @& ¢olR7] 314 polymerase chain reaction
(PCR)= AAstgtt Ago]| A3 primer sequences:
Table 13} Zth PCR tube®] Go Flexi DNA polymerase,
primer, 43t cDNAE H7lete] & 42 & PCRE A3
3199}k, Glyceraldehyde—3—phosphate dehydrogenase (GAPDH)
£ 94TolA 30%, 55COlAl 45%, 72TOlA 45% (35
cycles), tyrosinase:= 94ColA 30%, 60TolA 45%, 7
2°C 45% (40 cycles), TRP—1, TRP—2, MITF= 94°ColA
30%, 58TNA 45%, T2TCoNA 45% (40 cycles) 3
t}. PCRZ &4 A7l & 0.002% ethidium bromideE 7}
3t 1.5% agarose gelo]l 100 VoA 4087t A7|9% &
LAS 4,000& o]gate] =S gelste] B4 HeFstgict,

Table 1. Sequence of the primers used for RT-PCR
Gene Primer

Sequence(5' —3')
AGC GTG TAT TTT CCC CAC AG
TAG CTC CIT AAT GCG GTC GT
ACT TCA CTC AAG CCA ACT GC
AGC TTC CCA TCA GAT GTC GT
GCT CCA AGT GGC TGT AGA CC
AAT GCA GTG GCT TGG AAA TC
GAC GGT CAC TGC ACA CIT TG
GCC ATG ACC AGG ATG AC
TGA AGG TCG GTG TGA ACG GAT TTG GC
CAT GTA GGC CAT GAG GTC CAC CAC

MITF Forward Reverse

TRP-1 Forward Reverse

TRP-2 Forward Reverse

Tyrosinase Forward Reverse

GAPDH sense anti—sense

8. Western blotS F3F Tz o] vtg &34

ERK, PKA AL H7] $3l4 cell line (BI6F10)&
100 mm tissue culture dish®] cell seeding ¥ 24A|17t &
Qb Hjkste] cellE ¢HAEE AT HIRIE AAT F o«
-MSH (100nM)¥ F&£ES HEZHE AHIs Hix=2
24~48X17F WO . hA] HME AASkE PBSE 29 A
53t RIPA buffer 10 mlo} complete mini 1 tabZ
7 100 W2 g3isiA 47T 12,000 rpmojlA 2087F 94
£ sttt A Eelste @& A5 Bradford assay=
AEFste] 30 WY THiES 10%9 SDS—-PAGEAMA 7]
Gt EEsignh EEE DL semi dry transfer
cell 717] (Hofer, USA)E ©]83}9] PVDF membrane®l| <
71 o A4 1A]7F blocking buffer (5% skim milk
in TBST)OIA incubation AlFTh 1x} FAIE FAste] 4T
oA over nightdt o2, THA] 108 Z7HHo=2 TBSTZ 33
A3} mouse anti—rabbit IgG HRP, bovine anti—goat
IgG HRPQ] z4Z+o] 231 A4S 11,0002 3|45t A9
A 2A7F Bt wikstdt 38 AlAg H LAS 4,000 717]
£ ol&ste] W el W A= skt

9. SAA=

ZF A Ay ZFe unpaired student's 7-test SAZ
2IHE AEste] B4 Ao, p<0.05 o5t &
oA el AEE AN,

4 3
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Fig. 1. Inhibition rate of Dioscoreae Rhizoma extract on tyrosinase.
DR : Dioscoreae Rhizoma extracted with ethanol. Results are
means + S.D. of triplicate data.

2. MTT assay®] 2J3t M AZ& A A

N} 2220 AE SHS 235 A3t Fig, 20 ehi
Aol ZHo] 50 ug/mle] FEollA 82% ol AE =&
S HE2ES AT 5 Itk gebA o3k Hebenl A
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Fig. 2. Cell viability of Dioscoreae Rhizoma extract on melanoma cell
(B16F10). After B16F10 cells (1X10° cells) were started in serum
free medium for 1h the cells were treated of Dioscoreae Rhizoma
extract for 24h, Results are means = S.D. of triplicate data.

3. MITF, TRP—-1, TRP-2, tyrosinase?] mRNA
ad 54 2%

ARF 2ZE9] melanin Aol TAE F8 FAQ MITF,
TRP—1, TRP-2, tyrosinase2] mRNA¢| A|X|= 3RS Yo}
H7] $i5te "ehent AZ(B16F10)e] 5, 25, 50 ug/mle] &=
HE2 X2gt & 24A7F FHeoll reverse transcription—polymerase
chain reaction® %3 mRNA wdZFS =H3l9 Fig, 33
Zo] Yetigltt, oluf ANl29 o7 oAM= 11 UE =9
ZFo|7F A9l 9= house keeping gene?l GAPDHE positive
control2 ARSI Fig. 304 Hi npel Zho] Aok =&
ES 5, 25, 50ug/mle] H=EE X3t B16F10ZolA= MITF,
TRP-1, TRP-2, tyrosinase mRNA #&o| AkF 2&ZES
AR 2 FET fadste AL AT £ qlglern, 539
MITF, TRP—-1, tyrosinase mRNA ¥W&o] w|wi<9l 50
ug/mlel E%9] kojic acid Bt} Z4sE AL ST 5= 9l
gtk ol Kim 5179 dfold QAUE B 2589 B¢
TRP-19 TRP-29] mRNA W&e] W7} A9 figtkal dhk=
AT ATl HwsgS o AF FEEo] "Wtk Ax
(B16F10)°l thate] Habd M4 A4 A @ MITF, TRP-1,
TRP-2, tyrosinased] 94| &3S 7[X| 1 22 &lsuch
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Fig. 3. MITF, TRP—1, TRP—2 and tyrosinase mRNA expression rate
of Dioscoreae Rhizoma extract on melanoma cell (B16F10). After
B16F10 cells (1x10° cells) were started in serum free medium
for 1h the cells were treated with 5 25 and 50 ug/ml of
Dioscoreae Rhizoma extract for 48h. Each values represents mean
=+ SD of three individual experiments.
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Z7Fhe AL I = A9 iz kojic acid®th
ddgko] Sk AL BT 4= Qolth AR FE2E|
3 ERK 7} activation®@22# ERK X3AE AZE %23
sto] AA A A3 AL THRHSEN AR 2EE9| ud
IS s 5 YA, cAMP B0l s B3} =
o0JZ]&= Protein kinase A (PKA)E E43}sln PKAE 3
W2 Eo°i7} CREBY wizs At MITFY A4S
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Fig. 4. PKA and ERK protein expression rate of Dioscoreae
Rhizoma extract on melanoma cell (B16F10). After B16F10 cells
(1x10° cells) were started in serum free medium for 1h the cells
were treated with 5, 25 and 50 ug/md of Dioscoreae Rhizoma
extract for 48h., Each values represents mean = SD of three
individual experiments.
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AREE MTT AMHE 96—well plateE ARESt 1 Ans
ELISA reader(Multiwell microplate reader)S ©|-&3fo] @
o A2 B VST & ol AE 54 U 548 7
A= oz A 3] AMET gl B4 uhol? MTT:
mitochondrial succinate dehydrogenase©] o]l =gt 4=
24 MTT tetraxoliumZ AFAE HE= H] 849 MTT
formazan® 2 FTYAA I FYEH= A=E A= Ao
2 AZ 4L BRI, o Wi olgsle] Aok 2EE
o MlZ AEEE AR e 1 Adt 80% o] Al A
&5 HQl 5, 25, 50 ug/mlY &4 ost mlul THE
Mz AYE 2gsei

Hzhd (melanin)& Z2449] {alebd (eumelanin) 2 2%}
Aol gl edald (pheomelanin)©] 2™, melanin ¥4 &
2 & gZA YoM (tyrosinase)= 714 dad Ao =
fstal, TRP-13 TRP-2+= +dafd 3 o @2 #H9E
s Aow A Ak, dshd Y AsAY AAde
of$- ohFet AT AgEZe] Tt =t 1 5 cAMP/
PKA 7= daid 349 8 F22X QA girt
259 1) Wepd A AMPA Z7bEn o4 s
E72¢ PKAE SA3IA7|H, CREBE AA MITFQ| 2H3d<
Z7F AP m 32 Ao 24, Bl Hojsi
Aeg d#zl ERK AlZ= MITFY QM4ELE f&she
MITF9] ubiquitination®] ©]¥|#4 proteosomal degradation
< dor|A HoExn datd FAS ThATE AR ¢H
A QYT Aok 2229 5. 25, 50 ug/mle) FEEE A
3t B16F107o A= MITF, TRP-1, TRP-2, tyrosinase
mRNA Hdo] 4k 2E2ES AR ¢ dRth fFadhes
AL I 4+ 9gled, Es| MITF, TRP-1, tyrosinase
mRNA 2&o| B¢l 50 ug/mle] ¥%=9| kojic acid XEtt
e AL gAstgleon PKAS @y d@sko] Aagh
AL AT 4= A3t T ERKE whd drdo] iz
%l kojic acid®t} @] 7K AS AT = U

|

rf

S1A
glol B ATeME Aok 22EL WAAS o 7129
Buch gAY GBS 2E PE QRN A FeEe
AEshgr,

1. Tyrosinase?] A3&dE AT Ad AeF FEEo0]
1000 pg/mle] FZollA <F 42.3% olike] A4S
el AL gelstyich

2. AKF Z2EES 5 25 50ug/mlY HEEZ AT
B16F102°lA+= MITF, TRP—-1, TRP-2, tyrosinase
mRNA #do| Aok 255 AHshr] g2 ZHt}
Washe AE UL 4 Yo, S8l MITF, TRP-1,
tyrosinase mRNA ¥&o] H]Z#2 50 ug/mle &=
9] kojic acid Et} Zad AL Ikt

Wdo] B2 kojic acidith Hdo] F71e AL
glstart,
b 2 ATl HA WY AAQ AFEEES olf
stof el Aol e ATS T 2w 94T v]w BHL
Sl AT, ok FF ol W ulw J54 HAE 5

o] 7154 dREA SET AR 7H7F Slvar e
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