A 3 A
Kor. J. Pharmacogn. 52(2): 99 ~ 104 (2021)
https://doi.org/10.22889/KJP.2021.52.2.99

o o

Al g e et

SAESS W) A AT

Inhibitory Effects of 6,8-diprenylorobol on Melanin Synthesis

Joong Hyun Shim*

Department of Cosmetic Science, Semyung University, Chungbuk, Korea

Abstract — This study was performed to elucidated the inhibitory effects of 6,8-diprenylorobol on melanin synthesis by mea-
suring the levels of cell viability, mRNA expression, tyrosinase activity, and melanin production in the BI6F10 cell line. The
effects of 6,8-diprenylorobol on tyrosinase-related protein 1 (TYRPI), TYRP2, tyrosinase (TYR), and microphthalmia-associated
transcription factor (MITF) mRNA expression levels and melanin content were determined. Quantitative real-time RT-PCR
shows that 6,8-diprenylorobol decreases the mRNA expression levels of TYRPI, TYRP2, TYR, and MITF in B16F10 cell line,
resulting in lower levels of melanin production compared to a-MSH-treated B16F 10 cells. Tyrosinase activity assays reveal that
6,8-diprenylorobol decreases melanin production in B16F10 cells. These results demonstrate the whitening effects of 6,8-
diprenylorobol on B16F10 cells; thus, 6,8-diprenylorobol is a potent ingredient for skin whitening. Further research is needed
on the mechanism of action of 6,8-diprenylorobol. Such research will benefit not only cosmetics, but also the health food and

medical industries.
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2221 tyrosinase(TYR)$} tyrosinase related protein-1(TYRP1),
TYRP2¢l| €] L-DOPA(3,4-dihydroxyphenylalanine)& 7 *
DOPAquinone® & AFHel & F7H%1 7148 A HE4
o7 faahds} v 9daldoe] wEo] Ath* Tyrosianse
e debd S ek A BaE, Y]l
nj ARl RFEE, ShHTEE, IR, 2L
tyrosinase T40] B4 AT LA k) 53
oHEe dabd o] 987} == L-tyrosine¥ A4 0=
tyrosianse &40l WkSslo] 4o K-S oAs e TS
sh, 24k tyrosinase E4x2] -9 (active site)ol] A
ke Cu™'S chelatingsle] Wehde] A1A1$1 L-DOPAS}
DOPA quinone®] B3 %= A& wWallgrha g4 Ut
Ak GREE A3 v g o] okl el A
T 9 RAS T 2 A Ao o] HialE|of
AAFe 7154 24 /i 5 A &5 oA ol B2
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Flavonoids®] ¢ &< 6,8-diprenylorobol(C,sH,O;) (Fig.
1AYS Z2(Glyeyrrhiza uralensis Fischll B0 =] 3l
o ht, A+t 43P ALY 5 A, st B 52
H) 23} okeleba], AESH 7|50 Atk RuEi MY 5

j=4ye}
O

o




100

ol

1 UVell eJalf Akt B= 218 oAllshe 23 Slso] B
u} glek '

9} 7o 6,8-diprenylorobole] ThFg AEEHZ w37}t
o] BIE o1} 6,8-diprenylorobole] Hahd A4 7]
of &gk A= AT Aotk & ATl = 6,8-
diprenylorobol®] Hzhd A4 71743 #AHE o] vpe-2 {2
SAFE M EF2 B16F10 MM 2] XA TYRPI,
TYRP2, TYR, MITF 59 80| )X &2 gls) 1
3L, a-melanocyte stimulating hormone(a-MSH)®l| 2]3l &
g e A 4o] AJAakeFo] 6,8-diprenylorobolel] ]38 7+
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B16F10 cell line $H=A325-23) (Korean Cell Line Bank,
Korea)Z HH &Ik om, A3 ujjd L Dulbecco’s
modified Eagle’s medium(DMEM, Welgene, Korea)oll 10%<]
fotal bovine serum(FBS, Equitech-bio, USA)Z 1%2] penicillin/
streptomycin(Gibeo, USAYS H718l 37 °C, 5% CO,2| <!
FloTEloA it B Ao A&l 6,8-diprenylorobol
2 DMSOE AH&-3te] 7Fx9] B2|(Gheyrrhiza uralensis
Fisch)24€] 2% 24|12 ChemFaces Co.(China; CFN97705,
Purity >98%, CAS No. 66777-70-6)°14 T4tk

2o M= MEEZ &H - 6,8-Diprenylorobol®] 2| gt
BI6F10 Al EF2] A=8-8 CCK-8(cell counting kit-8, EZ-
Cytox, DoGen, Korea) assayS ©]-8-3Fo] &13}3t}. 2 x
10* 7] B16F10 AIZFE 96 well plated] &3 5 6,8-
Diprenylorobols 5% B2 24 A7k 5t 22|31t} Al £
BEES S5k 918l CCK-8 A2k DMEM ¥l (phenol
red-free, Welgene)oll 1/102 &4]3ste] H7bst & 1.5 A|7H
B2t QFHlolE A REGAIHTE. Spectrophotometer(Epoch;
BioTek, USA. 450 nm)E ©]&-3l0] S48 Z9351om,
B16F10 AlXZFE wlj3kA] &L CCK8 ATt Wol = Al
9 thxe] LR o] AE AESS st

In vitro Mushroom tyrosinase activity £44 — Mushroom
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Tyrosinase(EC 1.14.18.1, Sigma)= 276 units/ml®| & =7}
H%=F 0.67M PBS(pH 6.8)° =3t} Mushroom Tyrosinase
(13.8 units/ml) 150 pl, 1/15 M phosphate bufferS ¥ 3,
FEoA 10 7 4 ¥H-gAIZ T F7FE Ltyrosine
(Sigma)S B3 10 7+ ¥HEAIZ] £ 490 nmo| ol A
TEEE F5ATh At AT SHACE 331
W AEEIA0L, offj o] ARkAS #4831 6,8-diprenylorobol
9] tyrosinase B4 A3l &(%)S ARt FddEzELe
2 kojic acid(100 pg/ml, Sigma)= A&t}

a4 AfE(%) = [(A2-A1)-(B2-B1)]/(A2-A1) x 100
Al: ZA B9 T4%

A2: FAE R Fo] FE=

Bl: A|89] &4 %=

B2: Al WHE $9] F4 %

RNA £& A MA[ZH REX SEigs ¢MfHIS (Real-time
RT-PCR) - Invitrogen*}2] TRIzol Reagent(USA)E ©]-&-3}
o] total RNAS F&3F3th. 53¢ RNAZFE cDNA®]
9d-2 Superior Script Il Master Mix(Enzynomics, Koreays
ARESFIOH, BI6F10 AlEF2] FAQ1IA} Hd-S ER1IsH]
2135}e] Realtime RT-PCR(StepOne Plus, Applied Biosystems,
USA)YS F333tith & A4 A3 Tagman” Gene
expression assay= Table 1ol 8 7]3}5 T}

B16F10 MIZo| Ml A WMz £ — dopd Ha
787 574 Hosoi®] A7HHEE A7 T4t AHg-st
At 1x10° 7H2] B16F10 M EZFZ 60 mm 2] %4
Al HEFATE 24 A7F B AEE #jYeE - 200 nM
%9 o-melancyte stimulating hormone(o-MSH; Sigma)2}
6,8-diprenylorobolS F%= E& 72 A7 et A3k
Hj kel & A 713k o] F D-PBS(Welgene)= 321 424113 5,
NaOH(IN; Sigma) &< 200 plE #2384 60°C, 2 A7+
B Wb AE 88)A17] F9 spectrophotometer(405
m)Z FHEE SH3 FAUNRFOZE 100 pg/ml
arbutin(Sigma)2- ARSIt Hehd Aao] A A= a-
MSH Az tist Wahd S HANMER B
th SHAoR 3 Rk AFS ot Tt

SARM - FAIME] B4 Student’s T-test assays ©1-8-
o, 49 5 0.05(p<0.05)= 3] A sAT

Table I. Gene Name and Assay ID Number in Real-time RT-PCR Analysis

Symbol Gene name Assay ID
TYRP1 Tyrosinase-related protein 1 MmO00453201_ml
TYRP2 Tyrosinase-related protein 2 Mm01225584 m1
TYR Tyrosinase MmO00495817 ml
MITF Microphthalmia-associated transcription factor Mm00434954 ml
GAPDH Glyceraldehyde-3-phosphate dehydrogenase Mm99999915 gl
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6,8-Diprenylorobol S B16F10 MEZEFe| MEE &
M _B16F10 A2l it 6,8-diprenylorobole] Al EZ=7d
< 3RIs] 98l CCK-8 assayS FH3IATt hEe 6,8-
diprenylorobol2 2] 8}4] ¢Sk, 6,8-diprenylorobol *]Z]
221000, 100, 10, 1 pg/ml, 100, 10, 1 ng/ml®] F=2 22
slo] A AEES =435 tHFig. 1B). 100 pg/ml ©]732]
TEE A2S o, BI6F10 Ao AEgo] izt ti]
o3 IA ZHashs ER1sHithFig. 1B). 10 pg/ml &%
o]a}e] 6,8-diprenylorobots *|2]51%S W BI6F10 A Z]
AEEo] 2wt frAkste] o] 9] F7Hd M= 10, 1,
0.1 pg/ml F=2] 6,8-diprenylorobol2- #2] 5}t

6,8-Diprenylorobol0f| 2|8t Tyrosinase &4 &M XN
8l — Tyrosinase= L-tyrosine?} WF33le] L-DOPAE A§4J5}
3, L-DOPAE= tyrosinase?} HH-3-31%1 DOPAquinone2 A3/3
St & HFZAOS=Z eumelanin? pheomelaning Ao =2
ahd PAuke-S xdske 4 a4 dEA Yot
B 23 of|A] 6,8-diprenylorobol®] tyrosinase &4 Al =5
H7¥sl7] 918k 6,8-diprenyloroboks 10, 1, 0.1 ug/mlie] &
w2 AT kojic acidS FAUNRFO R A& 5]
tyrosinase 243 A3l BEE 21513t} 6,8-Diprenylorobolol]
& F= =202 tyrosinase o] AAHE FolTd
T AUAJTE 10, 1, 0.1 pg/ml E=2] 6,8-diprenylorobol *]2]
oA ZFz}F 59.6, 29.1, 17.3%9] tyrosinase &A] &35 1}
ER-S FRISATH(Fig. 2).

6,8-Diprenylorobol X 2|0l 2|5t B16F10 M=ZZF<
mMRNA &8 — 2 H(UV)2 A3z e depd IPHEs
A=ate] AepdAAE sk Flo] ofue) ofe] wAl€]
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Chemical structure of 6,8-Diprenylorobol
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Fig. 2. Tyrosinase activity inhibition effect of 6,8-diprenylo-
robol. Results are the average of triplicate samples. *p <0.05
compared with the control.

AR ASHAGAAE AX Wepd A s gt Uve
xIZo| EASHs ZHIHHNEE A3t depdFAgA)
X5 A=k 32821 a-melanocyte stimulating hormone
(e-MSH)2] W8-S fbslo], Az 9z Hulsly, FHw
a-MSHE Hahd A 2 2] Al3xet Thill 2] melanocortin
1 receptorMCIR)el A3t Az F2 dahd §2de)
HEE AEAGS fesl] b Aio] YL st
2 AF oAM= BI6F10 AlZ2F9] HepdA 4 S fa
317] 918ke] a-MSH(200 nM)Z #]2]3}o] B16F10 Al £32]
Aahd AAS F=31 T o-MSHE #|2]3F B16F10 Al £
ol 6,8-diprenylorobol2 %128t o-MSH A 2]l 23] Z7}
3= ¥X|QIA1 TYRPI, TYRP2, TYR, MITF -7AAFe] &
YL HAIZF 84 F3a 4 As)uk3-(Realtime RT-PCR)YS
Fate] g1t B16F10 Ml225=¢] 6,8-diprenylorobolS-
%12]8}3L Real-time RT-PCRS 531 ¥A91A} Td S 3
918+ A3}, 0-MSH 2] thH] 6,8-diprenylorobol #]2]<o1| 4]

0 1000 100 10 1 100 10 1

Conc.
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Fig. 1. Chemical structure of 6,8-diprenylorobol and cytotoxicity aspects of 6,8-Diprenylorobol on B16F10 cell line. (A) The chem-
ical structure of 6,8-Diprenylorobol. (B) Cytotoxicity of 6,8-Diprenylorobol. BI6F10 cells were seeded (2 x 10* cells) in 96-well plate
and treated with the indicated concentration of 6,8-Diprenylorobol for 24 hr. Cell viability was measured by CCK-8 assay. Results
are presented as the mean £ S.D. of the percentage of control optical density in triplicates. *p <0.05 compared to control.
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TYRPI, TYRP2, TYR, MITF®] F&o] f-o4 A 14ags
BR13IA T &3] 10 pug/mle] 6,8-diprenylorobols *] 2

ki3 @?.ﬂgﬂﬁ TYRPI, TYRP2, TYR, MITF 37} @& o]

7} 334, 37.1, 398, 33.9% AAEE EIHE HITHFg 3).

1 g/ml-% 6,8-diprenylorobol2 *]2]3F A& FoA M= §-2]
AAA FAOIAFe] WS AL deld & 9\/101*/
0.1 ug/ml&] 6,8-diprenylorobol *] 2]t A= TYRPI, TYRP2
FrARke] S Akl ZaARS G 5 AATh

6,8-Diprenylorobolo] B16F10 Al225=9] 3FX]Q1AR1 TYRPI,
TYRP2, TYR, MITF®] XS 7412 Bt olu]ek(Fig. 3),
tyrosianse G4x0] WS FAlof AXFI O 2 (Fig. 2) Hek
d RS JANZD F e 2AEA Y 7S g1
T }y\oi\;]_

6,8-Diprenylorobole| HatH MME X5} Eﬂf 6,8-
Diprenylorobol7} epd M 4 gAdol] 421 4|12
WS A 5 USSR o] % (Fig. 3), BI6F10
A EZoA] Hahd Al Axo] A 13]_3 I =2 oF
oli7] &l WaEpd A A ES FRISHATHFIg. 4). 6,8-
Diprenylorobol& 22} 10, 1, 0.1 pg/ml == 123k BI6F10
AZFE FEste] depdAs Y A5 glg 43
depdal 4xo] AJAdo] 10, 1 ug/ml FE2] 6,8-diprenylorobolol
ofsl| AA e Hadhs Sete® SRIE = SUUTFig. 4A).
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Fig. 4. Melanin synthesis inhibition of 6,8-diprenylorobol on
B16F10 cells. Representative image of B16F10 cells after 6,8-
Diprenylorobol treatment (A). Treated cells were lysed with 1 N
NaOH and absorbance was measured at 405 nm (B). Results
are expressed as means =+ S.D. of three independent experiments.
* compared to control, p<0.05. # compared to o-MSH-treated
condition, p <0.05.
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Fig. 3. Characterization of 6,8-diprenylorobol treatment on o-MSH-treated B16F10 cells. Real-time RT-PCR analysis of melanocyte
markers TYRPI (A), TYRP2 (B), TYR (C) and MITF (D). Values are mean + S.D. of three independent experiments. * significantly
different compared to control, p<0.05. # significantly different compared to a-MSH-treated condition, p <0.05.
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F7H o g2 WA 4 S A gslete] gl A,
6,8-diprenylorobol *]2] 3 o] Hapd A o] Aol ozt
oiH] 2 s SIS 5= 2USATh(Fig. 4B). 6,8-Diprenylorobol
= 10, 1 pgml AP o WepdAao] BAEo] 247} 376,
30.5% 7HAssto] that the] el A ZHAssiSickFig. 4B).
o] A= FepdA 4 Aol FAAR] FAQ1AFE] mRNA
& kol 3t Real-time RT-PCRS] A& Ao} Ux)ehe=
78S HolH, 6,8-diprenylorobol> HEhd AJAJol] o
st FEAQIALS] el S 713 W ot Wahd A
A2 AR Adplls dBUE G52 HYS I

Ascorbic acid®} 7+ SHAFSIAl = Aol 93] R4 o =
A e = TS A ASRE T80 o] eumelanin A
A Fo] F7529 DOPAquinoneS L-DOPAR $+¢)
AA depd o] S AAlehe Fag muadE &
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AAek= &@7F BarE ub 917l o]H g 3kl g5l
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Q1A Tyrosinase®] 24 A &5 S AHANA 10, 1,
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