Journal of Oil & Applied Science 1
Vol. 34, No. 3. September, 2017. 602~612

ISSN 1225-9098 (Print)

ISSN 2288-1069 (Online)

http:/ /dx.doi.org/10.12925/jkocs.2017.34.3.602

2V (Pinus koraiensis Siebold et Zuco)Q FE=9]
SPE 2= &8 7 et 4+

A ABFY, S Heldashnt
(201749 89 132 24 20174 89 209 54 20179 94 4 A=)

Study on Applicability of Pinus koraiensis Siebold et Zucc Leaf
Extract as a Cosmetic Ingredient

Myung-Ok Jeon® - Ji-sun MoonT

' Department of Bioengineering, Konkuk University, 1, Hwayang—dong,
Kwangjin—gu, Seoul, 143-701, Korea
T Department of Beauty Health, Jungwon University, 85, Munmu-=ro,
Goesan—eup, Goesan—gun, Chungbuk, 28024, Korea
(Received August 13, 2017 Revised August 29, 2017; Accepted September 4, 2017)

FEe 92 § et &9

8 o B AFoAs HUYFR oz T0% oeE FE=3 =
= = Arsl A Ay ZoldE, SR

=

o
FAF, a5 R ang A3l a7E fPekn. 3
wolE EIME BeldEi Behuols Yol sk oExor sy Eeuuy Eefu
o= WL FH4F TR U R FEENN B A°R FAC BIGFI0, RAW26A7 4]

oA FEHE AE=Ado] YehA] ggten, NO A4 dAls 54 27, LPSE f=% NO A4
= oAlste] FA5 4ol e Aoz JdSHIth Had S dAls 44T, #o
SIS ERIstH e, western blot& 4=35te] MITF, Tyrosinase T A T AA] APy}, 5
2 AA5] dAES I 4 Uik webA 2 AFARERE T JFEES PEE
NzA 0] ohoft &8 7HsAdol & AoE AlmErh

ol

o

FAol - AT O GYE G 0], GIE 2

Abstract : This study was performed to verify various effects of 70% ethanol extract and
distilled water extract of pine leaf such as antioxidant, anti-inflammatory, skin—lightening effects
analysis in cells. The result of antioxidant experiment showed that polyphenol content increased
concentration dependently in polyphenol and flavonoid effects. The total content of polyphenols and
flavonoids was much higher in ethanol extract than water extract. In all the cells of B16F10,
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RAW264.7 cytotoxicity at each concentration level didn't appear. The result of measuring NO
production inhibition showed that it inhibited NO production led to LPS effectively, so
anti—inflammatory activity was confirmed. The result of measuring melanin biosynthesis inhibition
showed that there was considerably reduction effect, but it performed western blot, and as a result

of MITF, Tyrosinase protein revelation, the inhibition of MITF, Tyrosinase revelation was

confirmed concentration dependently, Therefore, in this study pine leaf extract was expected to be

used as a cosmetic ingredient.

Keywords : Pinus koraiensis lkaf, Anti—inflammation, Anti-oxidant, Whitening, Cosmetic material
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Pinus koraiensis Siebold et Zucc ©|t}. -2t
179 UFolr] wie] doj=+ korean pine,
F5 HH AA7E H2 Mojold FEHIR) o]
g HE2n gy WaERdTAde] o
A goz olfolx Q7] wiEo LPF(1LHER)
olgf REGH1]. AR o2 F2 71 Eofl 574
A gew, Aol SIF ZlFAde] flo] At
2548 wo] APgAee) 2 B 9T, A
5 EHo] HARogx= 5-hydroxy-7-
methoxyflavone, chrysin, pinocembrin, galangin,
3-hydroxy—-5-methoxystilbene, pinosylvin 5]
4o FfE Aer yEEew[2], nl=
Forest Farmol|lA AF g ZFe] 22 24
Ay, ZR 9lo] AgEozE: aillic acid,
protocatechuic acid, vanillic acid, syringic acid,
p—coumaric acid, scopoletin, (+)-catechin 5-9]
20| g AoR BuHT3, 4] iR
B 3t AAARE ohe} i) i
MEAES WEE e g#A 9ol
AYARE AT AUSHORE AWS
Utk ARo|A  1EX E(phytoncide) 2=

TSy, o] AEFHAE saATE
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mEAEgHoR A hA] digh A
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AR Qo] 4 EF gallic acidg =EH
oA Eelste] FAE anE AT A8,
gallic acid®] o] Eobda& italso] ot
A golg 4 Qlglal, syringic acidE HisA
SIHER  syringic acid®] A2AHIEZ  FEAIQL
phenylethanoid glycosider= =5 @4te &%
= 7FIthal Hastar glow[9], (+)-Catechin
flavan-3-ololz} &2l hte= diuzall &

ol HS,
ot

oy

iz 250 &5, st 24 2 FAF &
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Wit BystacH12]. [13]9] d7ol w=d
A2 8 & gt g7fo|wt Algoz Ag & 3t
Tatm 5 O 9le] BrEe OdiE wEA g
s
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H 0% g #E7 FR5 FE F R
22 5 st} Fuet A, oAy, 3
35 vleRe wuE AR g ol
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2.1.1. AF & 717

2 AoA A8H Alek2 Folin—Ciocalteau's
phenol reagent, Potassium acetate, Aluminum
nitrate, Caffeic acid, Quercetin, DPPH
(1,1-diphenyl-2-picryl-hydrazyl), NR solution,
Griess reagent, COX-2 primary antibody
(Santa Cruz, USA), NR solution, griess
reagent, EZ-Cytox, ascorbic acid,PBS
(phosphate buffered saline solution), DCF-DA
(dichlorofluorescein diacetate), anti-mouse Ig
G-Ab, primary antibody (@&-actin primary
antibody) &2 Sigma-Aldrich (USA)ZFE T
stol Agstelc,

212 Alg 9 &

2] ARgE BE ¢l 20169 10€
Z 7HEE A 11 A QelA AR 4E AHA
st APAER ARESHATE AR FE2
10% et SHFE Alm FAY 1081E 7t
sto] A2oflA T2A17F EASHATE T2A1%F &
oAl FEE9 ASHE HA ¥, FEATS
2lst7] ¢Jste] YAE2](FinePCR, Korea)E 3t
Aot o 72 (Whatman®No.2filter papers; GE
Healthcare Life Sciences, UK)E& ©]-&35}o] o}
g T FE8uQl RS AASH] flotoq #
5% 7](Korea Bio—Tech Co., Ltd, Eyela)& &
of oetEdt FRFE AAST F T2 X}
XF FE2ES do] 2 Add AHgatloh

AT ne

i)

213 Alz5 9 A Hig

2  Adel AR AZF<] BIGF10
melanoma, RAW264.7 macrophage MZx= o+
M EFL2(Korean Cell Line Bank, Korea)ofl 4]
FAste] ARgsl2 ™, high glucose Dulbecco's
modified Fagle's medium (DMEM, Hyclone,
USA) HiA]ell 10% fetal bovine serum (FBS;
Sigma—Aldrich, USA)<Q}F 1% penicillin/
streptomycin (100 TU/ 50 pg/mL, Sigma-
Aldrich)o] H7Fste] 37° C2 fAEE 5% CO,
Ha Hig71(Jeio Tech, korea)oll A HiFsEATE.

BN (Pinus koratensis Siebold et Zuc)d F2EE9 PFE ANEA Y] &8 74 B 9+ 3

SER

IE

2,

N

22.1. % E99E &2

T Eddls @F 332 Association of
Official Agricultural Chemists(AOAC) 2]
Folin-Denis  ®¥2([14] $%ste]  Folin-
Ciocalteau’s phenol reagent’} Al&2] ®H=A4 3t
=l ool greEW, EHEd A
(molybdenum blue) 0.2 A== Y& o]&st
of AeFstAntl5]. AlZE 0.05, 0.1, 0.25, 0.5,
mg/mLe] FEEE SA% § Al 400 L
Folin—Ciocalteau’s phenol reagent 400 uxLE
=gste] 31 b ARoA HRSAIFTE HSAI
$ 10% Na,COs& 400 pLE &dtsto] A
A 60 BHEAIZL & A5 200 #1496 well
plateo] #F3k] 760 nmeld FBEE SAsH
At FYS 2o 33 HrEFRoR A5ty
< F4stelen, BEEA caffeic acidE
ARgSHRt AU o FEEC dRE F £
He e Caffeic acid (0~100 xg/mL)2]
S0l ZEFA sample?] SHE FHYH)S
Yot FE(XH)E Aottt BZEEH 35
X%, 13 ¥WHE YEo7 sto g4 A
stelom, Z4zto] EeulE Aol disto] 2
AFAAe H4Ae dede ATASR)ZE
0.9905% A4 U] ZE340s ARE
stotH(Fig. 1).

Om[

25 7 - 0.0193x- 0.0787

R* =0.9905

-
- in ~

Absorbance 760nm

=]
o

o

0 20 40 60 80 100 120

Caffeic acid concentration (ug/mf)

Fig. 1. Standard curve of caffeic acid
polyphenol content (R*= 0.9905)

222. & E9Rwo|t 3F

% ZdtHLolE =k =AHLE Moreno et al
(2000) HH[16]le 44 9 HYst] Sotct.
AR ¢l 28-S 0.5, 1, 2.5, 5 mg/mLE 3
Ast & A& 100 L ¢F 10% AIINO3); 20 «

i
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L, 1 M CH;COOK 20 rL, ethanol 860 yLE
2|2 egtete] A4 408 7 A & A
£2]7] (FinePCR, Korea)2 HFE2 7tk
T 96 well plateof] 200 pL¥ EZF3}o] 415 nm
oo FFEE SHsIATE sdg o= 33
gtEzxo g Aste] FHpkS SAdteH, B
=4 querceting ARESIATH AR Q =&
=) e T EofHlolE 2 Quercetin
(0~100 xg/mL)e] RE=Eo|% FEFAof sample

At BEEY SEE XF, ¥a Wy
= sto] AEAde 2Hgstalen, 479 &
olE /ol dhote] 23 HFAAL
UetflE ABASRIFe] 0.98979] 45t 2
A4E deife] mEmdoR  AMSstCHFg.
2).

|

¥=0.0033x+0.0179
R* =0.9897

Absorbance 415nm

0 20 40 60 80 100 120

Quercetin concentration (ug/me)

Fig. 2. Standard curve of quercetin flavonoid
content (R?= 0.9897)

2.2.3. NR assayE o[8% AlZ J=& 54

R o FEE0] AlE AEE A= o
Fe dotrr] £5te] neutral red (NR) assayS
o|-gstol 4 B SASHAH17]. BI6F10 Al
2} RAW 264.7 AIZE 96 well plated] T
3x 10%ells/well2] L& HBF5lo] 2447 HjoF
T R 9l 8L 5 10, 20, 50, 100 g
g/mLe] L2 §Mste] ZF well plateol] A5}
o 48A1ZF FSF wistTt. 48417 & 7 EA
Hjz]o] 1% NR solution (Sigma—Aldrich) &%
o] X7t HigFdler weste], 3ARF FeF Hj
st %  Phosphate buffered saline (PBS:;
Sigma—Aldrich, USA)ell 10% formaldehyde
(Sigma—Aldrich, USA)-&H-& M7l 2 welld
100 #LA #F3ke] 20 Bt a274gsk3ith. NR
desorb solution (1% glacial acetic acid
(Sigma—Aldrich, USA), 49% ethanol (Duksan,

Journal of Oil & Applied Science

Korea), 50% distilled water)2 2+ wello] 100
uLH BRee] AZ e NRE FET 02
microplate  reader  (Synergy HT, BioTek
Instruments, USA)E ©]-835t9] 540 nmollA &3
L5 S5k 2 AP Az BEES tUe

o) Ao upat 4zs}Art.

ANE RHEL (%)=
A2-7FHE] 3% (540 nm)
N BRA7L] S8 % (540 nm)

X 100

2.2.4. Nitric oxide (NO) 84 J4ls &

R 9l FEE9 NO A4 dAIs2 A=
¥y NO%S  nitrite  (NO,)QF  nitrate
(NO3) dHl2 &H35l= Green er al (1982)9]
1818 oot SAstth. RAW 264.7
HZE96 well plate o welld 5x10%ells/well
9] FER BFobal, 24X%F Fot w3 iz
£ AA o+ lipopolysaccharide (LPS) 1 u
g/mL L2 A =2 IR o FEE
A=ZE 5, 10, 20, 50, 100 pg/mLe] FEZE A
Zsto] 48417 FF HiSFSHATE. HieFE A Y
F  ASH 100 uL¥  Griess  reagent
(Sigma-Aldrich, USA) 100 plL& MZ& 96
well plateel]A] Egsto] 2pgH AeolA 10+
HESAIZ1 & microplate readerg ©]-&35F] 540
mmo|A FFEE S5 LPS AHewat 54
gl vlwste] MESR FASIYTE NO A4
AA52 o] Alof whet A&kt

NO A4 Ashs(%) =
A2-7FHE] % (540 nm)
N B RA7Y] T3 E (540 nm)

X 100

2.2.5. dzd AEE JAs 53

dahd A oAl52 B16F10 melanoma Al
EE o8t =AoIArH19]. B16F10 AMEE
96 well plate o ZF well & 2x10%cells/well]
FEE FFolal 24A%F FQF vtk Al
T Hopd g EXsH7] fIste] FBS ¢ «a
—melanocyte—stimulating hormone (a ~MSH;
Sigma—Aldrich, USA) 100 nM7} &4 uix|=
AR, ZF AlmE 5 10, 20, 50, 100 #
g/mLe| FE2 Agsto]  HjFstth. HWehd
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ot

2 microplate readerg ©]-85t%] 405 nm
FEE S, Hepd A Al
MSH 10 nMe Halat qizas H@sho]
a5 BAISHIH Wehd AP AAls2

Alo] wat AEstolrt,

do 1% 8 2 o%
2 oX
Eloll

1o 7

dapd A dAs(%) =
A 2729 T35 (540 nm)
A gR-72e] 5335 (540 nm)

x 100

2.2.6. Western blotting

ZAE o FEE°] Wi B16F10 melanoma
MEZ W MITF, tyrosinase &4 AlsS &<lst
7] $13ll Western blotting= A A5t TE B16F10
melanoma AlZE  1.5%10°cells/well?] FE&
2ot 24A17F B9 ARt & BI6F10
melanoma AlZo] «-MSH 100 mMe] #=H
DMEM Hiz]e]l Z+ZF B16F10 melanoma Al 3]
A= 25,50 pg/mL FE2 A3 ohS 48417
et AEZE Eete]  PBSE AR %
radioimmunoprecipitation assay (RIPA) buffer
[50 mM Tris=Cl (0.2% Tween 20, pH 7.5),
50 mM sodium chloride (NaCl), 1% NP-40,
0.5% sodium deoxycholate  (CysH3NaOy),
0.1% sodium dodecyl sulfate (SDS), protease
inhibitor cocktail; Roche, Switzerland]=2 Z7}
sto] 25 goltt & A5HS Iesiqith o
WS MAJA7]7] $lste] SDS buffer[14.4 mM
2-mercaptoethanol, 60 mM Tris (pH 6.8),
25% glycerol, 2% SDS, 0.1% bromophenol
bluel& #7Ft ¥ sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE)
£ o]gste] TildS FaEdE ooyt &
ZH TeEe 100 VO X704 nitrocellulose
membrane (Whatman, GE Healthcare Life
Sciences, UK)2.2 transferet Th2 membrane®]
SAX AL 5% skin milk  -§AfA
blocking ¢t & 1x tris—buffered saline with
tween 20 [TBST: 150 mM NaCl, 10 mM
Tris—Cl (0.2% Tween 20, pH 7.5)]¢] 3]4gt
B —actin antibody,  anti-MITF
antibody produced in rabbit, anti—tyrosinase
antibody produced in mouseE A |5t 24A]7F
Fot  WHISIATE  Secondary  antibody:

anti-mouse IgG antibody, anti-rabbit IgG

primary

BN (Pinus koratensis Siebold et Zuc)d F2EE9 PFE ANEA Y] &4 7 B 9+ 5

antibody (Santa Cruz Biotechnology, USA)&
Argsto] 30+ wHkskglom, wyte] Qhe
membrane< mixture of tris—buffered saline
(TBS) and Tween 20 (TBST: 150 mM NacCl,
10 mM Tris-CD= AlAst3ict. Alxo] ghad
% Adg ™WE(Konica Minolta, Japan)ollAl
SuperSignal®WestPicoChemiluminescent
Substrate (Pierce, Thermo Fisher Scientific,
USA)E Aeste] FFof #Ee A= s &
Aol 25 AA71(QX-13011, Konica Minolta)
£ o|&sty @Attt @44E 84 a9
F2 Image] (National Institutes of Health,
USA)E ©]-83lo] band wEto]E H| w5}t

2.2.7. BAAH

2 Ay a7 die Bt 3sEA
(mean=standard deviation, M+SD)Z2 7|5}
om, E7 Az Statistical Package for the
Social Sciences (SPSS) window version 17.0
(BM, USAE olgsto] Balsisict el 2
52 Student’s t—testE AAISFAAL, pgrol 0.05
S W BAHCR §olg Aot Qb Ao
2 st e AFL 593 245t &
YAz 35 ol ANeld AW AT Yol
A5t

3. g # nF
34, SLIT o 2EE0| Yus 51 £
Az}

311 % Bl 9

iRt AAERRE HeH HA AR
= ascorbic acid, carotenoids,
maillardreaction products, aminoacids, peptides,
phospholipids ¥ E&#H&3 EdfHo]E 50|
ATH20]. AR A 0% oerE FE} TR
FE29 F EdHs dFES S4sh] Sk
0.05, 0.1, 0.25, 0.5, mg/mLe] FE=2 A3}
1, caffeic acidg F& &R E dtof 249t 4
A FHcRRE 7t FEEY F Eds €%
< @Sk A3 23 0.5 mg/mLo] L9
=
=
=

tocopherols,

10

T FEEA AR o FE2EY T E
= RS 43.10 mg/100 g, 70% o&re F&
S|

o] 7% 185.74 mg/100 g &2 A} 9 of

=
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Fig. 3. Total polyphenol content of Pinus
koraiensis Siebold et Zucc leaf extract.
Values represent mean +
deviation  of  three = measurements.
PKLW: Pinus koraiensis leaf distilled
water extract, PKLE: Pinus koraiensis

leaf 70% ethanol extract.

standard

3.12. & E9E ko= fﬂ'ﬂok

A2 9 #3E] B Eepuiols g
ZA4st7] Qlote] SRS —T—%J} 0% ogg 5
Z9 HHoR 05, 1, 25, 5 mg/mLY HEZE
Ad AMHESF T querceting BE fHo 2 st
A3 AR ZHonHE z+ 7‘%5—4 z =
E}Eh——ol‘: =) i o7 L S = = R 7‘}‘/}

e

N

_9.

U o oflehE :;f—% % 37.94 mg/100 gE’__E._
= F Zetulols ol
ot Lo Aoz
sels|olrFig. 4). 5 M 322 R4 5
THE ZgiHLo|E9] dgfo] XF ZUlsH= oF
g& HEgTE oleh 2 A= FE Sl
el fadeel &9l 10%dlEe FE=
A o @ol gRctke Aem AtedEd

—{n
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20 mpkw
PKLE

Total flavonoid contents(mg/g)

05 1 25
Concentration(mg/mL)

Fig. 4. Total flavonoid content of Pinus

koraiensis Siebold et Zucc leaf extract.
represent mean T standard
deviation  of  three  measurements.
PKLW: Pinus koraiensis leaf distilled
water extract,
leaf 70% ethanol extract.

Values

PKLE: Pinus koraiensis

&

3.2, MR 9 2E80| HS 57 57
zd
=

3.2.1. RAW 264.7 Alxo] ojgt Al FZE
2%

Nutral red (NR) assay+= lysosome®] thgt A
A7|#e] A4S qHT 4 e PH[1T7]e
F2 EA4EE AAES fg gHe=E AR E
Stk 2 Aol AL8T whes ohAAES]

RAW 264.7 AZA ZE ¢ FE2F0] Al

ABEE nAE FFE LotEr] {5ty TR

ST

2 o]93t A} o] 2B J} 70% eSS o]
g AR o FE2ES 747 5 10, 20, 50,

100 pg/mLe HE & i{ﬂﬁ}_ﬂ, 48417t B <Fst
o NR assayE AAstEnt. A Ay, R
9 284 2222 510, 20, 50, 100 ug/mL

S 86% olgel AE AEEE vehg
o, 100 gg/mLolA] AlE JEE0] 13.9% A
e STk AR 9 0% o F2E

o] A% 5, 10, 20, 50, 100 gg/mL SE7HA]
T1% o%e] M= JEE&E Ueten, 100 #
g/mLoA A AE&o] 22.2% HATE I
stp o (Fig. 5) AlZE gEE IA &= Zr
2] gr=vtar |Este] 100 pg/mL olste
Ll A AASFA
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120
100 | -

80

60 |
= PRLW
£ = PKLE
40 -

Relative cell viability

20 o

Con 5 10 20 50 100
Concentration (ug/mL)

Fig. 5. Effect of Pinus koraiensis Siebold et
Zucc leaf extract on cell viability in
RAW 2647 cells. Values represent
mean * standard deviation of three
measurements. PKLW: Pinus koraiensis
leaf distilled water extract, PKLE: Pius

koraiensis leaf 70% ethanol extract.

3.2.2. RAW 264.7 A2z gt NO 473
s &4

g4 AAF(reactive nitrogen species)®] o
olH, X FF ¥ Fas AR ¢
Z1 NO A4 Adflo] ux]&= AUFE o FE229
s ot y] 95k, RAW 264.7 A|xof| 4
< w7/l E4 LPSE AHzste] NO A4S
ZAZ & SRSE Ol8T AR o FEET
0% e FE2=2 22 5, 10, 20, 50, 100
pg/mL B2 RAW 264.7 AN|=Eo 2]t
NO 44 dAlsS 54T ZHE Fig. 60 et
Wit LPS A=l Hls] AR o S/ F
220 100 ug/mLolA 21.45% Zastd, &
U2 9 70% ofeE FEE9 A% 100 u
g/mLoflA 25.62%2] NO A4 oAl&o] 7294
U= BAE UESIH olet Z2 date 1A
T FEET T2 koA Tk gEHOE NO
2378 Al &3t dvke AFeH21] IAISHAR
. FAF Bl gt 282 o7 AFolA
205y,  Z@HLol=7F  lipoxygenase?}
cycloxygenase pathwayg <A[22, 23], free
radical S AA[24], histamine -F2] A
[25], A1 Wk SdA|[26] 59 AF-Auso] W
BEo]al, olet T2 At AR 9o =2
EdtE Lot AEo] NO A4 odAet &4 St
1 Hol Xt}

BN (Pinus koratensis Siebold et Zuc)Q &9 PFE ANEA Y] &4 7 e 9+ 7

100.00

60.00
= PKLW

(% of contral)

40.00

Inhivition of NO production

con Les 5 10 20 50 100

Concentration (ug/mL) LPS(+)

Fig. 6. Inhibitory effect of Pinus koraiensis
Siebold et Zucc leaf extract on
LPS-induced NO production by RAW
264.7 cells. Result is represented as

mean * SD. *p<0.05, **p<0.01. LPS:

lipopolysaccharide. PKLW: Pinus
koraiensis leaf distilled water extract,
PKLE: Pinus koraiensis leaf 70%

ethanol extract.

Le o SES9 e &0t &Y

,

3.3.

my

3.3.1. BI6F10 AlZo] Uit AlX A= &3

2 Aol AMgR mReA mR R dHehd
A AL BI6F10 Aol tigh s o &5
o] AE HEg| " AgFS tolrs] $Jste]
ST 10% dges FE=S ol8std A7
5,10, 20, 50, 100 pg/mLe] B&& s},
48A17F HjoFste] NR assayE AHAlSHoE A3
2x, 2R o SR FE= 5, 10, 20, 50,
100 pg/mL BE7H2] 86% ©)4Fe] Al BES-S
v, R o 70% ogE FEE 4
< 5,10, 20, 50, 100 pg/mLolAl 87% ol4+e]
AlE AEEo] Yeht RE sLod HE EA4o]
e ¢b= Ze gelskltkFig. 7).

3.3.2. BI16F10 A= tigh dahd A
AE

sty o 3229 Webd At oA &
S glsty] $J8l a-MSHel 98] fxH
BI6F10 AMZo] 2t o FE22 s=E=2 A
glsto] dapd Ay AlsS SAsHHFig.
8). a-MSH 10 nM& =& BI6F10 A|aLe]
Hebd Ade F=AA 70% gz FE%t

= Jo% A=
AT o FEET FRSE ol8F IR 9
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FZE2EE 5, 10, 20, 50, 100 gg/mLe] FE=Z
ks J X arbuting ARESke] Hat

FA
| A O A b e Hs)

Ak FF4 2EEC 39 U0E Wbt 99
W70 AR FEES A% Werd BT

A5t 50, 100 pg/mLo] oA 14.39%,

17.68%9) fol3t AAmTE AL o
-MSH @5 A2|g negative controldt HlwW3-&
W AR Q 28O wuaTE ot A
2 9l o % e
120
100 -
=
E :E- 80 -
3Z
k] S s0 |
- -.6 - PKLW
-._E 2 | - PKLE
&
20
o
Con 5 10 20 50 100
Concentration (ug/mL)
Fig. 7. Effect of Pinus koraiensis Siebold et

Zuce leaf extract on cell viability in
B16F10 cells. Values represent mean
+ standard deviation of three
measurements. PKLW: Pinus koraiensis
PKLE:
ethanol

leaf distilled water extract,
Pinus  koraiensis leaf 70%

extract.

PKIE  PKLE
Control  23pgmL 50 pgmL  o-MSH
25 pg/ml. 50 pg/mL

o-MSH - - - + + +
MITF & i

Tyrosinase

Actin

(A)

Journal of Oil & Applied Science

Concentration (ug/mL)

H

Relative melanin contents (%)

&

T Amuting)

Fig. 8. Inhibition of melanin synthesis in
B16F10 melanoma cells treated with
Pinus  koraiensis Siebold et Zucc leaf
extract. Result is represented as mean
+ SD. *p<0.05, **p<0.01. PKLW:
Pinus  koraiensis leaf distilled water
extract, PKLE: Pinus korarensis leaf
70% ethanol extract.

3.3.3. B16F10 A= o3t MITF, Tyrosinase
24 94 &

datd A AsHE F2E cAMP/PKA H
2 Qo diacylglycerol/protein  kinase A
(DAG/PKA)Z 29} Ras@ge] €& MAPK
59 AR} EFAH27]. ERKE membrane-
to—nucleus 1S5 Foll Ao F4], &3l
ofotm, ERKel 42 MITFS] serine 73& ¢l
eI N EARCR=PY ubiquitin—denpendent
proteasome pathwayE -&off MITFO] EaliE

120 q
EMITF

100 { MTyrosinzse

Relative protein expression (%)

Control o-M3H 25 50

Concentration (ug/mL)

(B)

Fig. 9. Effect of Pinus koraiensis Siebold et Zucc leaf extract on the MITF and tyrosinase
expression in B16F10 melanoma cells. Result is represented as mean * SD.

***5<0.001, a-MSH:

@ —melanocyte stimulating hormone.

PKLE: Pinus koraiensis

leaf 70% ethanol extract. (A): Image, (B): Graph
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Total I A} tyrosinase®] HARY AsfHEHTial
g QloH28]. AR o FEFEC MITE,
tyrosinase®] @ AAE &Isty] fl&f Habd
A A 3229 ¢-MSH 10 nME @

d FAHAE BI6F10 Alzof AHstct. s+
o FEELS 25 50 pg/mLe HEHER A

A3, AR o FEE9 MITF oA a3k= 50
pg/mlL BN 48% T4 A a=
p<0.001 fogt AaE YeERHTE  tyrosinase?]
Ao 7o knod 33% B4 A AIE sl
Shlek ole Z2 A= R FEEC
ol S oAlote] "epd A oA &t
7h gloeBz updl FEAd SPEEC] dmEA AF
& 7hsotthal AtEETh

2. RAW 264.7, BI6F10 A|Z] Nz H=&
9 NE=ALS gelgt A3t 5~100 pg/mL
FEHA] AES RE skl TRS FE
3 70% ASHE F2 U BFoA Alx=
Aol UehA] etor, =2 =g 3
Ikt

3. AUE 9 58 F UMK & U nF
ol NOAA <Aars &elsiden, &
5] 70% &E& &% 50, 100 pg/mL °f
A GolsHAl oAl st NOABA A9t &
d zgoz FAZT A A /M &
S =g

4. 70% ogte AR o F2E9 MITF o
A &= 50 pg/mL FZolA 48% 24

i

Ol

BN (Pinus koratensis Siebold et Zuc)d F2E9 PFE ANEA Y] &8 7 B 9+ 9

A4 aE ZRIsHRAL, tyrosinase®] 75
Te FRAA 33% B4 oA avz o
A 5

9 0@de oAstel dehd Y oAwy
b gon uM Jsy SR dEE
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¥ a7 ANE FPHoR vefshE o, ht
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