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Q % B AN E FAF HALAZA BIL eE FEE9 ol & /HeAdS I8tk Tyrosinase
9} elastase A ZAE =43 A7} 2+2F 1,000 ug/mLoANA 47%, 39%2) B4 Yelth Z#7} oehs
&5 3F collagenase AZAE =43 A3} 1,000 ug/mLolA 31%2] A4S aelstyt Az A=&
< MTT BAyog 3203 Ay th4] ME(Raw264.7) 2t HWeleul AZ(B16F10)Y H% T3] 100
ug/mL 4 v 24z} 94.2%, 94.8%2) AEES BTk FEF S-S I3 Y8l griess 410 23t dl4]
M2 lipopolysaccharides (LPS) & A2|3td ). I A3 27} dgs 559 5571 715l w2k NO
I AAZHE RIS TE Western blots B¢ @A &g oA 3345 A3 3l 25, 50, 100
ug/mL =2 By}t olgkE FEEF f-acting AMESIET 1 ZH, INOS, COX-2, MITF, TRP-1,
TRP—2, tyrosinase] @2 @& o] 100 ug/mLoAl A 85.8%, 57.5%, 80.7%, 30%, 29.9%, 23.6%= A
HE RIS wEbA v 2 gAdF aAUF S ERISIA, BRI dgE FEEL FAFE 2A2A

o] 715 selaar.

Abstract: The purpose of this study was to investigate the role of the Moringa oleifera (M. oleifera) extract as a cos-
metic additive. The tyrosinase and elastase inhibitory effects showed 47% and 39% at 1,000 ug/mL concentration,
respectively. Also, the collagenase inhibition effect was 31% at 500 ug/mL concentration. A cell viability test, measured
on macrophage cell (RAW 264.7) and melanoma cell (B16F10) by ethanol extract of M. oleifera, showed 94.2% and
94.8% at 100 ug/mL concentration, respectively. In order to confirm anti-inflammatory activity, we examined the in-
hibitory effects on the production of lipopolysaccharides (LPS)-induced NO in RAW 264.7 cells by Griess assay. As
a result, the M. oleifera extract showed a concentration-dependent inhibition of NO production. The protein expression
inhibitory effects of M. oleifera extract were measured by western blot at 25, 50, 100 ug/mL concentration and the
S -actin. Results showed that the expression inhibition rates of the iNOS, COX-2, MITF, TRP-1, TRP-2, tyrosinase pro-
tein were decreased by 85.8%, 57.5%, 80.7%, 30%, 29.9%, 23.6% at 100 ug/mL concentration, respectively. It was
concluded that M. oleifera extracts had the anti-inflammatory and whitening effects and thus could be applied for cos-
metics as a natural ingredient.
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= E3 4 Q—Q l‘:]' o|F &l thekgt AEFA
HAZH oo m fitEe g5 ke, & & o}
Ey gy 22 A3 Ak Aol A Fte)
I JTH3] EF wHE2 Aol o 71 FE 9 o]
o] RERE] PR AY 22 o] HHE A
7 BelH, 318t Aol o W £4L Bola]
Sla WS WE TAT AT old T A
ofof ool A HYurgo] doJuA HH dF =
2 Z9lo) Y WY 218 SIAA 9F 2B Y
SZtH4]. EF HHEo] ol wf A5l o3l A==
= vf7/RA 2 tumor necrosis factor- , interleukin-1 8 &
I3 2o dAF F% Al ETRI(proinflammatory cyro-

kines)®] #¢ &S FE3[5], inducible nitric syn-
thase (iNOS)$} cyclooxygenase-2 (COX-2)E ¢=3)s}
t AR WH-& A=A|A prostaglandin E2 (PEG2)
! nitric oxide (NO) 59 95 UAE AAIZITH6].
HHAQl NO= W g]oks AFEAIZ B ol &
= T8% 98 AT NOY| AU FA
‘?:}3]1 FRAAE HPAT|AY A8 3 22
A 0 Z1T7].

J]l"i—‘_tﬁl-f A WAJA =3Kintrinsic aging)2} 22!
A =3Hextrinsic aging)Z TEE T UUA w8dl=
e el FH4 ale] A, QA4 =3t
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de BT 8-10]. o= A7t Ao d oz iE Al
AE AAF7] A Aepds FAsHA =Hed ole
At} do] AWE FEs AL vhol 1A Rt &
BEE RS AAFIL AP0 g QIg ¥ "r}—;q-/]
AAAE & who} JFqte] MAlS oAlgit) Hehd
AAe] HFRAS AAstE MAEA 141"‘5“‘/‘1]“‘
(endoplasmic reticulum)©| U =32 Al|(golgi apparatus)©l| 4]
A= =), 35 3952 melanocyteoll Al A =™ =
Al A-229] eumelanin?} E-2449] pheomelanin©. = T
d=]ofiet. ol2igh Wephde] A=4-2 tyrosines 712
2 3} tyrosinaseth= &4l ol Akstag-S AXA
%37, DOPA, DOPA quinone®-Z Z3H¥ % eumelanin}
pheomelanin® 2 A FTH11,12].
ciated transcription factor (MITF)+= endothelin-1 (ET-1),
ET-3, alpha-melanocyte-stimulating hormone ( @ -MSH),
cKit ligandell oJsll AF=% o] o] T7HE 4 9lom,
A3t e QitstEo] dgto® 59171 tyrosinase,
TRP-1, TRP-2, MCIR 59| M4 A B o9
AR S FXlste] A4S FASHA HUH13].

B AT &R ZH 7K Moringa oleiferayv =871
(moringaceae)®l| 43 0|7} 5~10 mol| °|2= UF
Z ofAfo}, ofgfH] o}, oz e]7} Soll A Auj . Arh
2 ofdd 7|F A Qo) Exste= thdA AEE 145
o] A= Aoz dHA o, 71 gol AujE L 9l
AL drum stick .2 BE|= M oleifera® ) tH14).
BF7kel =, e, o, A, el gE A=So
H|3 HIEFT, O}Ul‘—“ SR ol T3 ZS
phytochemical©] F-5-8}ttal &4 Slot. 2&7ke] o
&3 FHE T 42> oA, pItER, T4, HIE
C 50| 53 FisA = o] 8=, uz L
Aghs 23T T3 ko] A 5o RIZFRR O R A}
|53 deH15,16]. ZH7IY FEE9] ?‘%‘%‘h, GE
AL 2 3 RS Aol i’k A17], ZRVE A4 &
=2 oty 3R JHA A FaA=HA SEol
AT181E Tl 7IeA AFere ThedE H&’io
), AP GAM AN ] ATl e F-oE =
7} FE2EY JAEATT ke AFH190M = E%
7te] B ol s} FHTo| adtel ik APAT-
7} YA gkt

ojo & A= TS YA REA &%, a3 7}
A3 Y= BH7F FE25E ©]-83F] BI6F10 melanoma
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7FedS AR 32} $it

H}

2. &Y

14

It

ANE ==
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FEg AFetA AT ZRVFE dxA
MHJ‘@PO# 70% &= NS FEF 1002 }
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«Elo}oﬂl 33] Wh 22 3o, AR FEES 04
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22, 7171 & A2t

F5 A 450 AHEE N-succinyl-L-ala-ala
-ala-p-nitroanilide, elastase, collagenase, 4-phenylazobenzyl
oxycarbonyl-Pro-Leu-Gly-Pro-D-Arg 52| A|2F2 Sigma
(St. Louis, MO)oll A F+{j3te] A8t A, v &4
AA SAol AHEE A°FE L-34-dihydroxy-phenyl-
alanine (L-DOPA), mushroom tyrosinase ‘= Sigma (St.
Louis, MO)ol| Al F-J&ko] ARg-8F3AT

FHa5 =4 Aol AH8H A2k lipopolysaccharide
(LPS), griess reagent ‘- Sigma (St. Louis, MO, USA)
oA Fhste] AREEtTh Tl 1 5 S o
AREE 12} Q] B -actin, INOS, COX-2, MITF, TRP-1,
TRP-2%} 22} &AQ1 anti-mouse, anti-rabbit, anti-goat-
Santacruz (CA, USA)°lAl T3t AHE-s3ATh.

Az e A 54 S ALEE AEZFE O
AIAZ] RAW 264.73} v}-9-2~ SA8 M| ZF<21 B16F10
T ATCC (USA)lA T-43te] AHE-3FATE Al ul %
S 93 dulbecco’s modified eagle medium (DMEM),
penicillin/streptomycin, trypsin, phosphate buffered saline
(PBS), fetal bovine serum (FBS)< thermo scientific hy-
clone (USA)ollA 943t ARE3ITE Al 4 S0
A8 dimethyl sulfoxide (DMSO)+< BioShop (Canada)®ll
A TAske] ARE-819 0™, 3-[4,5-dimethylthiazol]-2-yl]-2,
5-diphenyl-tetrazolium bromide (MTT)x Sigma (St.

=&l %

FEFEY AT 221

Louis, MO, USA)olA T3l Al&-3lith

Al & ol = vortex (Scientific Industries, INC, USA), au-
toclave (JS Research Inc, Korea), freeze drier (ILShin
BioBase Co. Korea), microplate reader (Tecan, Austria),
pH meter (Mettler-Toledo AG, Switzerland), rotary vac-
uum evaporator (EYELA, Japan), CO, incubator (Vision
Scientific, Korea), microscope (Olympus, Japan), micro
centrifuge (gyrozen, Korea), digital shaker (Deihan
Scientific, Korea), UV/VIS spectrophotometer (Hitachi,
Japan), centrifuge (Hanil Science Industrial Co. Korea),
Mini-Protean tetra cell (Bio-Rad, USA), Mini Trans-Blot
Cell (Bio-Rad, USA), Davinch-Chemi™ Imager CAS-400SM
System (Davinch-K Co, Korea)2] 71715 A3t
2.3. Tyrosinase Xoff &M =H

Tyrosinase A3 &4 542 Yagi 59 *H[20]] ©
2} A3 S 213313 67 mM sodium phosphate buffer
(pH 6.8) 80 uL°l 10 mM L-DOPA (Sigma, USA)E =
A 71 b 40 uLet AEEH 40 ulo] EFFHol 200
U/mL mushroom tyrosinase (Sigma, USA) 40 L& 37}
sted 37 CollA 10 mingt ¥H-SAIZITE Wkg & A H
DOPA chromeS 492 nmolAl Z73}H T, Tyrosinase
A 2GS NEgde Wk FH7REe §3 =
sz YERAT

e

flo

284 Al (%) = 1 - ANEH7H FRE=FH7H
F3) x 100

2.4, Elastase XaiEy 53
Elastase A3l1&4 =742 Cannell 52 WH[21]9]] o}
ot AdS Y3t 712 E N-succinyl-(L-Ala);-p-ni-
troanilide (Sigma, USA)E AF&-3}o] 37 CollAl 30 min
2t 71AZHE] A E = ponitroanilide?] A FS 445
nmoll A SAEATE APEA S I FETF HES
343 3 40 ulLA 96-well plateol] 33, 50 mM
tris-HCl buffer (pH 8.6)°l <! porcine pancreas elastase
(2.5 U/mL) 40 uLE 7t} 7142 50 mM tris-HCI
buffer (pH 8.6)°ll =<1 N-succinyl-(L-ala);-p-nitroanilide
(0.5 mg/mL)< 80 uL A7}t 30 mingt ¥H-SAIZ &
p-nitroanilide®] AJAAHFE 445 mmolA ZSAsHT
Elastase A3l &3> A58 H7rdt 73709
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F4E AR Yt

2488 Af(%) = 1-ANEF7HR 3557327
F4%) x 100

2.5. Collagenase Asigtd &H

Collagenase A3l €4 742 Wiinsch E€} Heindrich
HG o] "W[22]0l wet A4S APt W8+
0.1 M tris-HCI buffer (pH 7.5)°] 4 mM CaCLE #7}3}
o], 4-phenylazobenzyloxycarbonyl-Pro-Leu-Gly-Pro-D-Arg
(0.3 mg/mL) (Sigma, USA)E =21 714 N 125 uLs} Al
S8 50 uLe EFA| collagenase (0.2 mg/mL)
(Sigma, USA) 75 uLE F7Fst] A20ll4 20 mingt ¥
&}, 1 3 6% citric acid 250 L& o] WHS-S A A
/‘]ﬂ <, ethyl acetate 1.5 mLE 7151 320 nmol| A &
A3t Collagenase A3l &4 Al 5849
I BV S TAEE UERIIT

2L All(%) = 1-ANEH7HR FB=/FH7H
EF%) x 100

2.6, M= 2 M= B

B Aol o] &3 thAAIEQ] RAW 26473} Fete
ulAZQ] B16F102] M2 10% FBS®F 1% pen-
icillin/streptomycin (100 U/mL)< % 7}3 DMEM HJ#|
E AH83ta e, 37 To] 259 5% CO, incubator®l
-GN A A vt

2.7. MTT Assay0f 2|st M= =4 =3

MTT assayst Carmichael®] *H[23]0] wle} 2H S
2P Gh. A A Z(RAW 264.7), D} npA 2
(B16F10) 96-well plate] 1 x 10° cells/well S 180 uL*
BFala, AN8S =8 A8t 20 uL F7HS &
37 C, 5% CO, incubatorol| 4] 24 h vl &3t Th oI 7]
2.5 mgmlL FEZ AZ3 MTT &4 40 uL 37} 4
h Wt 3 vl S AASIL 2 welld DMSO 100
uLE 71ske] Lo A 10 minZt ¥H&A1Z] F ELISA
reader2 540 nmolA FREE AU A=E 4
S8 NEEY AUl FRVREY 3= A
&= YAt
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s oW - o)zl

ME=ZA %) = 1-A2HT FJF=E/FH7T

B5) x 100

E[oll

2.8. Nitric Oxide (NO) MM Ax| &M =X

RAW 264.7 cellZ5E] AAAH N0 %4 Green 5
o] 2410 wet Ad-E IS AT Griess A oFE
o] &5t MEujgFY Fol EAsh= NOo| FHE =
AstAth 6-well plateo] RAW 264.7 cellS 2 x 10°
cel/mLE 53+ & 37 C CO, 1ncubat0r°ﬂ A 24 h v
it} o] & 1X PBSE 2W1 A& & hpopolysacchande
(LPS) 20 ug/mLE normale A|)&}1 223k 32 h o]
T TEHE ZAT ASEAS ATk 24 h Wi
g 3 FEAE Ao FFY griess AoF H7betA
96-well platel| A 10 min ¥H-8-A1Z] 3 540 nmo| A o] &
FEE SASITE NO A 4 S s JH7
I PRV 35 AAEE UEIRIT

NOY A (%) = (1- AN SA7VE FF= 37k &%
=) x 100

2.9. Western BlotS £&t CHHHZIO| U5 =X
FSUAR INOS, COX-2¢F mQIAIR] MITF,
TRP-1, TRP-2, tyrosinase AAF=2] A4S LolE 7] ¢
3l cell line (RAW 264.7, B16F10)= 100 mm tissue cul-
ture dish®l| cell seeding ¥ 24 h &<t v F3FA T wi=|
% AAZ F RAW 264.74 320l = LPSE 1 ug/mLo]
E22h AYste & F FE=& wEEE AT
uHxli 24-48 h |3 & PBSE 20 Al H 35U =
gk BI6F10M 2ol = viAIE AAT § «-MSH (100
nM)JJr FEES FEEHE AT vl A= 2448 h vl <F
gt 3 PBSE 23] A& 3t} Radio-immunoprecipitation
assay (RIPA) buffer 10 mLl|l complete mini 1 tabE 7}
3 100 uL2 8303 3 4 T, 13,200 rpmol A 20 minzt
A B & A4 EEst 48 45s BCA
protein assay kitE AH8-3td A wFsIATE 20 plo] T
A& 10% SDS-PAGE’dll A 7195 3t £2ld &
EEl¥ @A polyvinylidene fluoride (PVDF) mem-
brane®l] £71 blocking buffer (5% skim milk in TBST)=
A z5ko] 2 Lo A 1 h blockingS AT 131 &
A 8]43ted 4 ColA] over night $ THA] 10 min 7+
O 2 tris-buffered saline and tween 20 (TBST)Z 33] A



100
aM s
BVit.C
80 |
3
S
@
£ 60
o =%
=]
£ 40 t
= x% **
£ * :
E
; 1 h ﬂ I
] 1 1 1 1 1 | |
5 10 50 100

500 1000
Concentration (ng/ml)

Figure 1. Inhibition rate of extracts from M. oleifera on
tyrosinase. Each values represents mean + SD of three
individual experiments (Significant as compared to control. “p

< 0.05, "p < 0.01). M : M oleifera extracted with 70%

ethanol., Vit. C: ascorbic acid.

2tk 22k FAE 1:1,0002 3]45te] HA2elA 2 h
W33 3 33 A8l Davinch-Chemi™ Imager
CAS-400SM 71715 AH&-3l =S <13kt

210, SA=H

BE AYE 33 RO R st P o FFHAL
2 YepiSla, 23 A4 2= SPSS 10.0 (Evanston, IL,
USA) softwareE AHE3IH oW, oA} AFS EAHE
2(analysis of variance ANOVA)< 3+ 3 ¢=0.05 =
ol Al Turkey’s HSD testoll 9]l f2]d-S E4313Th

3. 2t & nH
3.1, Tyrosinase A x|

Tyrosinaset™= melanin A3 NA 71 F83 94
st BARA opnAt F Sl tyrosing 4AHEHA]
L-3,4-dihydroxy-phenyl-alanine (L-DOPA)< AJ4J $F
THA] L-DOPAE 4+H8}A|A DOPA-quinone< 4§43 &
o]g2A AJ4tE DOPA-quinone> AFA 4HstaHA]
TRP-1, TRP-2¢1 ¢J3}l] melaning & A3t} Melanin®
A TF-L- tyrosinase®l] 2]3t] AY A F= DOPA-quinone
o] oFoll M]3} tyrosinase A AE A T H vl
) el lo] F&3F HrHHolel & 4 ATH25).
B3I} oekE FEE9] tyrosinase NS S A3
FE=EY FE7F 571 wet gAEA o] STle=

dob 2 o

T

)

3 s AF 223
100
=Y |
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9
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o ™
a
§ a0 | . -
) E ﬂ
0 s s s s . -
5 10 50 100 500 1000

Concentration (ng/ml)

Figure 2. Inhibition rate of extracts from M oleifera on
elastase. Each values represents mean = SD of three individual
experiments (Significant as compared to control. p < 0.05, “'p
< 0.01). M : M. oleifera extracted with 70% ethanol, Ursolic
acid

A& HAT F UL 1,000 pg/mLo A 47%2] 3}
& YEhA 2iehFigure 1).

3.2, Elastase &4 x|
Elastase= %19] o] ¥ 5 &<
AW AN elastin Bafjet= ML 78] F4 =9 5}
n

o elastin®] &35 L, collagen¥o] 1= 727} 2
Hw BAo] obA 23 v o) HHZ dde=

5 2 95 g8y &4 55 RSk ol2g v
A 7hradl B4 elastased] S A A O EA
5o F5 S JAE 5 ATH2e6]. ZP7} olekE
FEE9) elastase A 2H FA A FE7F STt
w2t AR 0] STk Ae AT 4 AU 100
ug/mLelA 30.8%2] AA| 245 YERN ITHFigure 2).

3.3. Collagenase £t x|

Sl Ao 71d & o] F= 714 9w F St
U=, F2 9579 HfFolAzoA AP o7
AgZ2A o= collagen, elastin, fibrillin, fibronectin, in-
tergrin 5 AMEZL| 7|A w@ildo] EA|st=t|, 1%
A9 52] 90%E A= AL Fepllolth27]. 2
Ao FH 7sele 79 7AZA A, AlE Hz2
o A", Mz £ 31| %, AFx2 Y A4
I 220 A¢E Fol dHA doH, yolrt ozt
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Figure 3. Inhibition rate of extracts from M. oleifera on
collagenase. Each values represents mean + SD of three
individual experiments (Significant as compared to control. ‘p
< 005 "p < 001). M : M oleifera extracted with 70%

ethanol, EGCG : epigallocatechin-3-gallate.

o we} Felo] trashs AT ClEe] AelHow

g MMPse] &4 F7HE Qlste] IR FEAES
ZZAZITH28-31]. B87} olEE FEE9Y collage-
nase ANEES SAT AH =7} 71l ot
collagenase AAE FAE = AL 500 ugmLe] &
oA 31%2] &S e ATh(Figure 3).

3.4, MTT BMHE 0|85t MZE 8=

MTT assay AlE ASE&S SHs= etk &
Fh A8 0 2 AEE 34 71Z Q] MTT tetrazo-
lium®] A& == vH)=8-4] 2] MTT formazans A
AAZ & HEZEotY] TEAM el o) g7
= 845 YS o] &dt 2 AlZoll= WhEekA| &=
MTT formazan®] A8 FS A= AAPHCITH32].

BT} olghs FE2Eol o3 thAMZRAW 264.7)
o} @b nbA| L(B16F10)N A 2] AEES MTT assay
of o3l FIstAtt BV dEE FEE2 RAW
264.7 A Z2] 100 ug/mL2] FXolA 94.2%°] AHE A
YUER 2 (Figure 4). BI6F10 AZ2] 100
pg/mLe] FE A= 94.8%2] A HEES JERHS
THFigure 5). °l& Hla#<l Vit.C} AR A o)t
wehA B Ao A RAW 264.7 Al Z2} BI6F10 Al
o] vl IR SH S ERIsH| HsliA AEEo]
100%°1 717 F=<1 25, 50, 100 ug/mL2] &=l A
S s

*"‘EE
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Figure 4. Cell viability of extracts from M. oleifera on
macrophage cell (RAW 264.7). RAW 264.7 cells were

incubated for 24 h in DMEM medium containing 10% FBS,
were treated with various concentrations of M. oleifera for 24 h
and cell viability was measured by MTT reagent. Each values
represents mean + SD of three
(Significant as compared to control. 'p < 0.05, “p < 0.01). M
: M. oleifera extracted with 70% ethanol, Vit. C: ascorbic acid.

individual experiments

120 =
£y EM OVit.C

w4

100

*

-]
[=]

e

3

Cell viability (%)
S

(]
(=]

5 10 50 100
Concentration (ug/ml)

500 1000

Figure 5. Cell viability of extracts from M. oleifera on
melanoma cell (B16F10). B16F10 cells were incubated for 24
h in DMEM medium containing 10% FBS, were treated with
various concentrations of M. oleifera for 24 h and cell viability
was measured by MTT reagent. Each values represents mean +
SD of three individual experiments (Significant as compared to
control. ‘p < 0.05, "p < 0.01). M : M. oleifera extracted with
70% ethanol/.

3.5. Nitric Oxide (NO) &4 <X
Nitric oxide= &3 A S9] A A3 E AGs}=
B4 F UEA 9% MR 23 AAEA

2Hg-3th. @S Rk--oll A NO= iNOSell &fate] AAH



=
*x

Nitric oxide levels(%o)

Con

Nor 5 10

Concentration (yg/mé)

Figure 6. Inhibition rate of extract from M. oleifera on nitric
oxide. RAW 264.7 cells were incubated with 1 ug/mL of LPS
for 2 h and then treated with various concentrations (5, 10, 50
and 100 ug/mL) of extract from M. oleifera for 24 h. Data are
represented as means + SD (Significant as compared to
control. ‘p < 0.05, “p < 0.01). M : M. oleifera extracted with
70% ethanol.

ok NO 4 &40l 93] L-arginine &= FE A==
He oo NoE AFA4EE St FY
1:!]— TEEY NO AL Az 19 =
FAEe 23 Y S S ASAA AE
AAALE 2= Aoz LA ATH33-36]. NO as-
say+ macrophage®ll LPSE *]g]sl] A5A17] & &
=2 Agst] NO9 A4 AAE SRleh= Aotk

E7t olghs FE=0] e NO Afdd& 574
3k AFK(Figure 6), LPS A 2] LPS T 2]l Hls|
= NO TdE<S Uehiislen 237t #&&9 &
S7F F7stel el NO S A7 E A &1l
< 4 ATk 53] 100 ,ug/mL-o/] FEol A 64.6%2] A
alee Uetliglon, Rgrt &0 4L Al
o] &) 9o §]-o]§__]- 2= 9lqlth

L 19 nﬂo
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Figure 7. iNOS (A), COX-2 (B) proteins expression rate of M.
oleifera extracts on macrophage cell (RAW 264.7). After RAW
264.7 cells (1 x 10° cells) were started in serum free medium
for 1 h the cells were treated 25, 50 and 100 ug/mL of extracts
from M. oleifera for 24 h. Con: control, in RAW 264.7 cells
treated with LPS, Nor: normal, in RAW 264.7 cells not treated
with LPS. Results are means + S.D. of triplicate data

(Significant as compared to control. ‘p < 0.05, “p < 0.01).
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Figure 8. MITF (A), TRP-1 (B), TRP-2 (C), Tyrosinase (D) proteins expression rate of extract from M. oleifera on melanoma cell
(B16F10). B16F10 cells were incubated for 24 h in DMEM medium containing 10% FBS were treated with various concentrations
of M. oleifera for 24 h and then total protein was isolated. MITF protein level was determined by western blot. Con: control, in
B16F10 cells treated with @-MSH, Nor: normal, in B16F10 cells not treated with @ -MSH. Each values represents mean + SD of
three individual experiments (Significant as compared to control. ‘p < 0.05, “p < 0.01).
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