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Effect of Nigella sativa Oil on Melanogenesis
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H FEATES A Bl Aol = &4, BI6 Wehiert A2 S o] §8te] Wehd Ao dad thekst A3 S A

3F3iTE B16-F10 Webert A3E2E o] &-st Wuhd A3l &A1 dielr] YAzt AbEuE 292 10 mg/mLe] ¥=9
A ok 86 %2 dehd S AIEH v, RT-PCR¥ Western blotS &3t Wb A4 71 2bol] tigh IS FALe
A, Bepd §F499] 0 Tl glo|ZAvjo]= W A&t 9-58HA WERTE E3, tyrosinase related pro-
tein-1 (TRP-1) % tyrosinase related protein-2 (TRP-2)2] ¥&o] A= S g1k} wheba, YAz}l AFen}
oL Al AT A gyt ofyzl, Weld Ao "zl a4 (elo] ZAulo] =, TRP-1, TRP-2) 9] 23
A E Bl v a5 Yehdls 208 glEglon, old met YAzt AEeE 29 depd IS Ak
A ® 88 ¢ gls Zo® Alsdnh

Abstract: In order to investigate the potential of Nigella sativa (N. sativa) oil as an active ingredient for whitening
cosmetics, we prepared N. sativa oil. We measured its inhibitory effects on mushroom tyrosinase activity, cellular ty-
rosinase activity, and melanin synthesis inhibitory activity in B16 melanoma cells. N. sativa oil and its components
showed inhibitory activity against mushroom tyrosinase and melanin synthesis. In a melanin synthesis inhibition assay
using mouse B16-F10 melanoma cell, it reduced melanin production up to 86 % at a concentration of 10 mg/mL
without cytotoxicity. In the study on the melanogenic protein expressions by using RT-PCR and Western blot, N.
sativa oil and its components inhibited expression of tyrosinase protein, which is a well-known key protein on melano-
genesis, and tyrosinase expression was gradually decreased in a dose-dependent manner. Therefore, this result sug-

gests that N. sativa oil could be used as an active ingredient for whitening cosmetics.
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2}4 (DOPAchrome tautomerase, DCT) 2] &4%Hg 4
A Absh db-gof 93] =3+3E (DOPAchrome), 1%
7}2 522 (indole carboxylic acid), 1=F+=(indole
quinone) O.F tirtE o] Hephdo] AT 4], Hef
de E400 Gilabd (eumelanin) ¥ A=A 2] 79
A 2}d (pheomelanin) ©] 1=, Efo] ZA| o)== 99
F 7H debd & skl A eskal TRP-13% TRP-2
= fraebd el o ol Hojehs Zo® duA 3l

t} H n)el Ex o] Bhal uhy o 7 7|2 0] Elo]| 2 AY)
ol= & A B AT ol HEbd A
A 71 dEE g de g s B b
& o5 9Aleke 4, @-melanocyte A5 T2

( @ -melanocyte stimulation hormone, @-MSH) A3,
N-glycosylation &A1 2} o] d@epd A3 73S w3
sto v g9kE et B4 A% wol 218jo]
aL SluH5-81.

YA} AFEIRH(N, sativa Linn.) &= 9101522 “black
cumin” %= “fennel flower” 2 &2+ vjug|opain] 2}
(Ranunculaceae)®] thd A AEZA, T AAA = &
&, AArE, sokzezkel A obrjobx| | sttt
1 o]HEgAE FH& AT Be ANE NE5E
T e S ko R WolAgkal, dA FEH SF

Aol = WizkxFoko A A, 7| 9A 9, 0}534

S g Ao AHgElol gk A2 2%, 3
o, FLeIA, Faral, FPaAe] Bt AT «5—5—01 o

o] QITH9,101.

YAl AR 2 U= thymoquinone (2-isopropyl-
5-methyl-1,4-benzoquinone) ¥ monoterpene®| &= &
o131, A% thymohydroquinone¥} dithymoquinone
< $Hraka dvka &eA vl

2 AT JAEENE EA s 7R EAS Aa
gt g olA, YAt AeERE @9 sdE A=
ER 9 7VedE dobry] sl YA AbEuE 29
4 thymoquinone, thymohydroquinone<- in vitro E}0] =2

Aldlo]z= &a A7 W AlEFEelA] dehd A 7
A Ads AAsglon, ojFo] dAehd ARl 713
FHste] v g4 (Efo] A lo] =, TRP-1 or -2)
I A gl o) v g3t e& glskal
O A¥E Rustazt sy

1o
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2.1. A8 M= L 7|7

2 Aol ARE-SE YA} AFERH(N. sativa) S &
oAl Fujste]  AREEFIAL,  thymoquinone (TCI
Japan)> Al¥F 591 Aleks 9)sko] ARE-SHS AL, thy-
mohydroquinone< 7] 1% Asakawa 52 Wol o}
2t gdsto] ARSIt 12]. g EA ol ARESE
HPLC column< ACE 5 Cis, 5 um (250 x 4.6 mm)
(ACE. UK)E AH&-8I31aL, 717]= LC-20AD (SHIMADZU,
Japan) & ARE-stlh B4l Blo] ZAJY|o] == T-3824
(SIGMA-ALDRICH, USA) & T3l 12 v}-$-~ B16-
F10 #2}xvl= CRL-6475 (America Type Culture
Collect (ATCC). USA) S datat om, Alszn]ekel 2
Q3 wjx] W AJekS Invitrogen (USA), Sigma (USA),
Nunc (USA)C.ZHH T3] AHE3eklth 3% 5
A2 Infinity M200 microplate reader (Tecan, Austria)
= AHgste] 57313 Western blotS 9138l western
blot kit 2 semi-dry transfer system (Bio-rad, USA)<
AFE-8}31 31 image analysis system (Bio-rad, USA)°.Z
A¥E 1515t &A= Santa Cruz Biotech (USA)
ol F-skadtt

22. &

YAz} Abejul 2} 2 kgoll AA4F 4 kg 7Fekar A2
A 24 h FE3ATE FE29E ofsto] YA} AFEjup
TAE AAS L D& 6‘4*&%~ 60 CollA 7453t
408 g2 LU (58&: 245 %)= ASUTh

lo

2.3. EfO|ZA[H[0]=2] 7(1;H%F—P

Efo] ZAYo] =] AsEAd & dNA o= FgehAR]
W ow S A 2 A= Vanni 52 W
of we} 4] FTH13]. 0.1 M potassium phosphate
buffer (pH 6.8) 0.1 mL, 0.3 mg/mL &% L-tyrosine
F89 0.1 mL, 1250 unit/mL2] WA Efo]ZAJH|o]=
0.1 mLE E§% 5 of7]o] Alggods Fiol upet 7}
ZF 0.1 mLE #H7Fste] 37 CoAA 20 min 7} &/\HP-"‘——‘)‘
215 AR g FREES 475 nmelA] =%
o} MRSl F AL he Aol e oba S
2499 50 %5 Aslshs g G o= derfigint o
Zro® 4HFE(Bioland, Korea) & AH-3H3ITh

b o

Tyrosinase Inhibition rate (%) = [(A-B)/A] x 100
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A NEBEES H7FEEA] kS HES8-R ) 475 nmoll A F
Je
B AlRE H7FS ¥h-§842 475 nmollA FE =

2.4. B16 Het=o}t MZE o|Z2eh et dard oAl =

It =3
Bl16 @ehwvl A X5 o]g-3t dehd A A3 73
+ Maeda$t Fukudal14]9] WS WHEste] 543590

o}, debd G AE2FE Bl 54357 S5k
T osetE FH|E O BE sl wE well S trip-
let 0= FHISF3ICE B16 Aekient A3 (ATCC CRL6323)
10 % 2833 1 %2 F8AE 71t DMEM
(Dulbecco’s modified Eagle’s Medium) ¢l 1 x 10° A3
o] WE® HFEEIL 1 day §% 5 % COp 37 T oA i
FAFTE 71 F @-MSH (0.34 pg/mL, Sigma) 7} A 2]
¥l DMEM 10 % wi|A 2 ZolE § YAt AFe; 9.4,
thymoquinone % thymohydroquinones $E=HZ well
ol Z2lste] 3 day M8k, 3 day F Hebd F= =
et set= 15 mL ZeA= FHO XS A8 A
FE5 EFYAS Ao ol ¥ wjA 5 FAT K
HE ST YA AlEn) @Yo A B9 E3E
golstA a17] $lste] A AZA Amisoft (AJINO-
MOTO, Japan)E 1 % F&H4-& =532 1/1,0009]
kS E9lslaitt. 3,000 rpmell Al 30 min F<F €4 Fe
slo] 5 NS Wi 1 N NaOH 250 ulL5 &3] &
 =ollA 10 min A2 F 7PEA 44 EEsksitt v
10 min Z=yksle] 3] dehdS 838k 475 nmell
A FEEE ST X F SHE et HIAE
AASFA 033 mg/mLe MTT (Sigma M5655)& 1 mL
Aglste] 37 CollA] 4 h WHeA17131, 1 & MTTE AlA
gk & DMSOE 1 mL 7kt M =5 575 nmeollA
FFER S48

2.5 O]9 2 AL AL

B16 At} AXE 10 % 2837 1 %2 A=
713t Dulbecco’s modified Eagle’'s Medium (DMEM,
GIBCO, USA) el 1 x 10° A|3E2] WE = 100 mm t]] ol
AE3ska 1 day 595 % COs 37 TollA] wlFAI AT
71 % A DMEM 10 % WA= Zrole 5 A} Alejut
2% thymoquinone %! thymohydroquinones s EHZE
Hj ke H2lste] 3 day &< wlFSEl L, AlHEI A
% AmisoftE 1 % F&12 wA15-91¢] 1/1.0009] &=
T3ttt 3 day & v f-9242] mRNA 2%

u fgol wek AT 321

Y

2 ZAVsH] 9l Al3Eel Trizol (Invitrogen, USA) 1
mL& #7}8le] Invitrogen AFS] RNA F2]¥lo] e}
RNAE &23i3ith A8 HE715 ©]8-3H9f 260 nm
o 5] RNA %2 %3 & Reverse transcription-poly-
merase chain reaction (RT-PCR)-& AIA]3k3t} RT-PCR
2 All-in-one RT-PCR kit (Super bio, Korea) & AF8-3f
S, xZfolH o} whg A2 ofgl9t a1, All-in-one
RT-PCR kit®] #ly7del vt A3& 13skih Actin
o] YL sense : 5-GAG ACC TTC AAC ACC CCA
GCC-3'; anti-sense : 5-GGC CAT CTC TTG CTC
GAA GTC-3%]aL, 50 CellA 30 min?+ AAF 396 C
oA 3 min & AL E4F BE/d3EIeH 94 T
o4 30 s, 62 C 1 min, 72 C 1 min =<t 25 cycle®
PCR HF2-3}3t}h Elo]ZAH|o] 22 A AL sense
5-GGC CAG CTT TCA GGC AGA GGT-3" an-
ti-sense : 5-TGG TGC TTC ATG GGC AAA ATC-
3r0]a1, 90 CeollA] 30 s &<t denaturationdFi 2™ 60 C
o4 30 min &<t AHAF ¥ 94 CollA 1 min 5 94
Ab AT BEASEGITE 1 F 94 T 30, 56 T 30
s. 72 C 1 min %<t 30 cycle® PCR WH&-3}3ith TRP-1
9 M9 sense : 5-GCT GCA GGA GCC TTC TTT
CTC-3'; anti-sense @ 5-AAG ACG CTG CAC TGC
TGG TCT-3'0]a, 90 CellA] 30 s &<} denaturationd}
Rom 60 CAA 30 min FF FHAF F 94 TellA 1
min &<+ A} E4AE S8l 1 $ 94 T 30
5,56 T 30s, 72 C 1 min &<F 30 cycleZ PCR WF&-3}
Atk TRP-29] ¥ sense @ 5-TGA CCG TGA
GCA ATG GCC-3": anti-sense : 5-CGG TTG TGA
CCA ATG GGT GCC-3]aL, 50 ColA 30 min =<t
AAAF F 96 CAA 3 min 5 AHAL 245 B4
3} % 94 C 1 min, 60 C 1 min, 72 C 1 min &% 25
cycleZ PCR WF&-3&}ich

2.6. O[2HEtd CHEHAL 8i5d ZRAL

vk B16-F10 ®etevtE 10 % FBSSH 1 % 34
A= %7kt DMEM®]l 5 x 10° A% W% 2 100 mm ¢
el &3kl 5 % COp, 37 CollA 1 day wHFaIIT
1% AfER A2 wgkskal YAet AFEE 2.9, thy-
moquinone 2! thymohydroquinones 52 2] 5}o]
3 day WioFslith AHEAAAZ AmisoftE 1 % 8-
< WA €] 1/10009] Fs Tkt wiekst M
= PBSZ AA3}o] 1.5 mL microtube® 7131 A3 1}
2 W3 (40 mM Tris-Cl (pH 7.4), 10 mM EDTA, 120
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Figure 1. HPLC chromatography of N. sativa oil
(column: ACE 5 Cis, 5 um (250 x 4.6 mm), eluent: ace-
tonitrile : D.I. water = 60 : 40, A = 270 nm, flow rate
: 1 mL/min, oven temp. @ 35 C).

mM NaCl, 0.1 % NP-40, 1 mM PMSF, protease in-
hibitor cocktail) & 7}ste] AXE 323t F 4 TollA
15,000 rpm .2 10 min 94 w2l8tal NS 3|58t
o Wds Felaiqlct g o Al 1wkt 2]
BCA el upz} g&3st F SDS-PAGEE X 8)313ith
SDS-PAGE A& PVDF ®o# %71 & <z} A9}
S SA At AFE 234 FAF ol gate] DA B

A|3Fal western blot detection kit (Intron, Korea) & A}

01

[
e

&3t Xoray Bl 43 & Ol 3l s 7
Akl
3. 2=t o n¥H

3.1. Uzt AtElHt 22| HPLC 24
YAz Al 99l0) AR BAGT] Slele] thy-

moquinone¥} thymohydroquinoneg ™gh2-o o T+

120

5%

W . A2 . 7]

T

A= - 93

of oz shelvk YAael AEuE @ A2 ©F 100 mgs st
o] 50 mLe] WgkEe] §3fisto] AH oz i) olF
Fe oHEYOIE- 1 S = 40 ¢ 60 (v/v)& °&
3311, UV detector®] 32 270 nm, #5452 1 mL/
min®.Z 33t 7 A3}, thymohydroquinone (peak 1)
o] ke (0098 %©] 1L, thymoquinone (peak 2) 2] &Hek
< 0.206 %% YeEbStH(Figure 1).

3.2. E}O|ZA|H|O|=2] Xslj= 2t

YAzl AFEMF 2, thymoquinone 2 thymohydro-
quinone?] "W &S Flsl7]| 915} in vitro WA EF
A Yo]= AR el wet efo]ZA|o] = A A8l 5
S 715t (Table 1). Thymoquinones wi-$- m] ok
gk Bfo]| 2 Aol = G4 A8 a3E YERASLAL thy-
mohydroquinone &%& 2J£2 0 2 Elo]ZAlY|o] = &
= A8k (ICs : 85 ug/mL), P LAl AE 1 &
H(ICs : 60 pg/mL) Xt 9FF vhe- gh& HojF3ith
YAzt AHEHE 2.2 HAl Efo]ZAdlo] = A A &5
=AY skl U e Esdol mig- v
obr] sl AfdANE dA Xshith

3.3. B16 melanoma M|ZE& 0
21 =5
AZpEolA e vl g vhs g1ty flste] YAzt
AFEIRE 22, thymoquinone 2! thymohydroquinone2)
AEZEAE 4 F7kel ol th(Figure 2). Y22k ALEbE
242 mg @9 TETANE AxEFAo] YEREX
ol= 7107 Felx|gir} =

st
sl

L3t thymoquinone®} thymo-
545 Ve
= 2.0 ug/mL

5

hydroquinone 5 2.0 ug/mL7FA] = A3
WA egkom g A EEAS LERY A

110 -
100 -
30
80 -

60 |-
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40 f

cell viability (%)
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50 100 (a® o2 oS0
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Arbutin
(ug/mi)
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(mg/ml)

Thymohydroguinone
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Thymaoguinone
(ug/mi)

Figure 2. Cytotoxicity of N. sativa oil, thymoquinone and thymohydroquinone in B16-F10 melanoma cell.
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Table 1. The Mushroom Tyrosinase Inhibition of Thymoquinone and Thymohydroquinone

Concentration (ug/mlL) Tyrosinase activity inhibition (%) 1Cso
Thymoquinone 33.33 758 + 142 -
166.67 824 + 201
60 3882 + 1.80
Thymohydroquinone 120 6882 + 352 85 pg/mL
200 83.20 + 2.93
40 4196 = 258
Arbutin 100 6840 = 315 60 pg/mL
160 8L70 = 1.74
£ 120
100 T
= = T

f lidns

Activity of melanin synthesis
=
F

to‘-\ﬁo\u_m‘.:“ S0 400 900 425 950 375 50 400,475 15 050 10 20,475 25 50 40 20

Arbutin Nigella sativa oil

{ng/ml) {mg/ml)

Thymaoguinone Thymohydroguinone

{rgf/ml) {pgsml)

Figure 3. Inhibitory effect of N. sativa oil, thymoquinone, thymohydroquinone on melanin synthesis in B16-F10 melanoma

cell.

SEH A AZAES ArIEeI

YAz} Al 22, thymoquinone % thymohy-
droquinone?] "F9-A B16-F10 Heln} A3 1 Ay
A Aell aakE Felsieivh YAz At @ A2 &
S7F S7Fgkel w70 ~ 85 %2) =2 dWEhd A4 o
AadE Hepiglen, 53] 10 mg/mLe] FxolAM =
Aehd S oF 86 % JAlsh= v rd 23E B
Atk E3 thymoquinone 2.0 ug/mL2] FEelA 60
% oo Hepd A S AAlehs e a9E HoF
23, thymohydroquinone® &% F7Fel weh 5 ~ 35
%2 Aebd e At (Figure 3).

3.4, Ot FHAL AL

YAzt AFElHE 22 thymoquinone ¥ thymohydro-
quinone®] Hehd AT AR oA o= {FHA e TH
of Y-S Fof Hepd YIS JAlst=A] gotr7]
flstel RT-PCRYC et A= sadsigiod, 7 4
= Figure 49 Yehfdtt 24 ti27 0% o-MSH

& ARl e H, YAt AlEIRE 24, thymoquinone %
thymohydroquinone< E}o|Z Ao} =9} TRP-29] ¥h¥
A Fee Ul oy, TRP-19] 2d Ad g3= Y
A}t AFE]RF @ Ak oF7F BTt 53], LAe} ALE]
vl 991 EfolEA o] =2 M-S 50 % ©]d ABA
721 thymohydroquinone= 20 ~ 30 %2] E}o]ZAY|
o]z Wl Asl] &sS WArhk TRP-2 822 A,
YAe} AFERF @ A2 5 pug/mLe] FEolA ok 30 % &
S 7AAIFH 2 M thymoquinone 2 ug/mL2] &%
Aok 60 %e] Hd Aslass HUth thymohy-
droquinone®] ¢ 557} S7)ske] wel TRP-2 4&
A Zso] sk Ao ® ek ow 05 ug/mlellA
= 248 %, 2 ug/mLo) FEolAM = oF 23 %2 W A
slasol e GRlskqi) o] AAA Az FE YAk
AFElRE @ o] Aehd A A &5 Bfo]ZAIYo]=
9} TRP-2¢] & A7} Hojxe= AoR Alm s,
thymoquinone= TRP-25 7J35}A A g oz dephd
A Aol Hojehs Ao® AR ET

J. Soc. Cosmet. Scientists Korea, Vol. 37, No. 4, 2011
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100

48,61 1642

Expression of Tyrosinase (%)
s

1.25 5.0 0.5 20 0.5 2.0

Control aMSH
Nigella sativa oil Thymoquinone Thymohydroquinone
(mgimi) (ugimi) (ug/mi)
120
- 100,00 10489 101,25 90,44
g 10 89,51 85.89 88.39
I 7986
S a0
=
S a0
=
2
v
g
S o
I}
]
125 5.0 0.5 2.0 05 20
Control a-MSH
Nigella sativa oil Thymoquinone Thymohydroquinone
(mg/mi) (ugmi) tugimi)
120
100.00
100
£ 83.26 86,09
o 7706
g 8 70.11
E
=
5
£ 60 50,90 52,19
s 20.71
g 0
3
&
20
0
125 5.0 0.5 20 05 20
Control a-MSH
Nigella sativa oil Thymoquinone Thymohydroquinone
(mg/mi) (ugmi) tugimi)

Figure 4. Effects of N. sativa oil, thymoquinone and
thymohydroquinone on the expression of melanogenesis-
related genes.

35, O[eHatzd CHHAL aisd AL

YAzl AFEMF 2, thymoquinone 2 thymohydro-
quinone®] @ehd A TA o Fhojsl TR Hle
of ux]= AL western blotHS AHE3ke] sHelalad
ow, 7 A= Figure 59 YERNE YA AFgjat
22 thymoquinone ¥ thymohydroquinone= =4 ©f
ZQl «-MSH A&7 vlwshels w Asavrt 9l

Zla FR1E = U%laL, BolZA Yol == YAt AL

E]H} o] 7MF Asanrt wekow I A EE5
ug/ mLAZ Al °F 63 %At} TRP-19] 7%, thymo-
quinone®] AN E&I7} 7P kAL 2 ug/ml A7 Al oF
49 %9 &35 HSth TRP-29 4%, thymohy-
droquinone®] 7F& Adlaa7} =¢koy I aAEE
ZVZy 2 pug/mL A28 S w <F 84 %)

uietaldgeta] =), Al 378 Al 4 %, 2011

GAPDH o) e ST SS—— — S —

TRP-1

100.00
100
= 82732
z
=
3 %
£ £0.13
g 60
= 7
= a0.42
a0
H 28.14
£
&
0
1.25 5.0 0.5 2.0 0.5 2.0
Control a-MSH - — - -
Nigella sativa oil Thymoquinone Thymohydroquinone
(mg/ml) (ug/ml) (ug/mi)
120
100.00
100
=
< 80
o
by 525
&
S
- 4843 4783
5
I 3785
H 228 .07
E ’—'—‘ 16.17
0

1.25 5.0 0.5 2.0 0.5 2.0

Control @-MSsH - — - -
Nigella sativa oil ymohydraquinone
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120
100.00
100
g
< 8
~
g
5
=
g a0
2 2228 2417
g m 16.17
0
1.25 0.5 2.0 0.5 2.0
Control a-MsH

Nigella sativa oil

- i
(mg/ml) (ug/ml) (ug/ml)

Figure 5. Effects of N. sativa oil, thymoquinone and thy-
mohydroquinone on the expression of melanogenic protein.

424 E

A= YAt A e o] v g A e] &4
W Gog ZeEA gobry| flate] WAl Blo] A Ylo] =
A @@, Bl6 "ebent AEE o] 83 ‘ﬂaa}‘/‘ Ay
A A a¥ S depd Al dolehs
(tyrosinase 2 TRP-1, TRP-2) 2] ¥l oA 7@5

0}7 ] 918t RT-PCR* ¥} western blot®-& 385}

o}, gEo], YAdet AFERE Ao E2]3 thymoqui-
none¥ thymohydroquinone® v|W&A a5HIE &
Alell Z183F3 Tt

Thymoquinone®] Efe]ZAHo]= A3 &5 167
pg/mL FEolM 82 %= olF Ao} thymohy-
droquinone (ICsy : 85 pg/mlL)-2 v TA] Y7l &5
H(ICs : 60 pg/mL) Hth= oFgF o x| A vl g3k A
3 Ees BTk weba depbd A4 9 z7] A

=
=
3

ll
Jﬁ l~>

T X
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Q1 Efo]ZAJHlo] 2] EAJo] AglE|o] 1o mE A=<l
Dopaquinone?] 73l &A= o] Hepd AJAdo] o€
= 218 ER1518it) Bl6 Wetinuf A¥E o]g-3F 2
ghd A A &3 S e+ thymoquinone-
2.0 pg/mLelA 60 %, thymohydroquinone &%-5%
oA 32 %2 AAEH}E eI 53], YZAe} AL
v @2 10 ug/mLe® Agatals wf Hepd B
°F 86 % Aek= Wit Holk &3kE B3l RT-PCR
9 western blot A& oA Elo]ZAH|o]= W TRP-1,
TRP-29] &dE& RNA 53 @il o4 9573t
A JAlEs Aoz Yebsth RT-PCRE] A#=E Hof,
thymoquinone¥} thymohydroquinone®] 2]3F TRP-19]
RNA & oA a5 nu|sh o= AR, ty-
rosinase®] W& A& 20 ~ 50 %, TRP-22] & <]
A& 30 ~ 60 %= WEFsTE 12]3L western blot©]
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