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Abstract : Chamaecyparis obtusa (C. obtusa) belongs to Cupressaceae and grows wild in southern
area of Korea. C. obtusa has been used for furnitures because of the superior quality of the lumber
and remaining branches and leaves were used for extraction of essential oil (C. obtusa oil). C. obtusa
oil has numerous health effects, including anti-inflammation, antibacterial, deodorization, sedative
effect. This study was performed to evaluate the effects of C. obtusa oil on anti—wrinkles, skin—barrier
and moisturizing. First, DPPH and ABTS assay were conducted to evaluate antioxidant effect and C.
obtusa oil showed significance scavenging activity on both radicals. And elastase activity was examined
for anti—wrinkle effect. At the result, elastase activity was significantly reduced by C. obtusa oil. Next,
real-time PCR was performed to evaluate gene expression. At the results, MMP-1 mRNA expression
was significantly reduced by C. obrusa oil in HDF cells. In addition, filaggrin and HAS-2 mRNA
expression  significantly increased by C. obtusa oil in HaCaT cells. Taken together, these results
indicate that C. obtusa oil has potential as a cosmetic material for anti—aging by enhancing
anti-wrinkle, skin—barrier and moisturizing effects.

Keywords : Chamaecyparis obtusa oil, anti-wrinkle, skin—barrier, moisturizing, anti—aging

1. M B acid, HA)Z o7 Ul EAsks Ha5dAzA 2

dZoz He $E2 IS AAlste] 7 gy

2L AA 7P QRolA A yiE u FAE opdEt @A RAE T3]
st ZQ3t 7)do|t1]. o]lglgt mRL A7t S|IgFEEARE AP 9 HfoE
s2o| wet 22, a9 st Axd Mx H1F (fibroblast)oll 4 hyaluronic synthase (HAS)] 2]
o] UehlH 2@ Qoloal A L3Hfel s A=, HAS-1, HAS-2, HAS-3 Al 7}A]
A E3het AL, mAHA] Tl oF R & FHiE dHA 7,81
£

2, O 9,

=

o= ehte gl Lt 9Tl wsjol ofaf Wi AW &4, 48 £4 5ol
MRl g gu, sehrmos B Hu) sp  Golud Au F 489 @eo] aisn 78
g ugEe Ext ZEAEz 7Aue] 9ol ° AMBCHS. Wut Fehil(collagen)st Azt

nEgd  s=e goeit]3] ZEENE L8 (elastin)so] A4 SHA=R o]FolH glo
(keratinocyte)= Zu| o] 7|AHZof|A AAE 3} o], o]g°] mE IS Ao LF FHoRH
HS O olFshiA RdM E3fotn, 231 £ B miE Hosle og3he ghh9,10]. #u<]

A= Det a1 (filaggrin)o] FasHA ZHgeith e AAst e EFRI2 matrix
[4]. Datade ZAFAN T HE Eld metalloproteinases (MMPs)o]| 2Jsl] Eal=]&=d],
SAlelA 22T (profilaggrin) C2HE & L3te] o MMPse] Wdo] E£XEo] F&5 A
SfElol BAAEH Adde A=z SHAIA Tt ol Sk AR HAEI IHH9-11].

mEAWS LASHA gti1,5]. ol2lgt wRAgY WM ( Chamaecyparis obtusa)= Z8 21}

LS ol w3}, Fush AEHA Sof 9 (Cupressaceae)Zke]l &3t gEo]  gitx]ojnt

s &
AE 4 oglod o] qlef Wi fE 4R &4 U §F AdelN Tz & AgTTHILL.
nR Aoy Sol yehd 4 tel. mr g WU Sde A fadnt S Fo=
HE A flside oF 2 dEge A Aol THrEAl BRIt wom EE 54, 71
st= Zol Fastts]. s1¢FE4Hhyaluronic 2 2 Afr(essential oil) FEo ARSEAL Atk
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(13]. |ER QoA 2 Afoles 371 T2
e e R
AZ A g50] doH Z/}j‘_iit sabiene,
pinene, monotrerpene 72}
elemol, cedrol, widdrene 52| sequierpeneFZ2
defA UH13-17]. A2oA AR & F52
IAA} wAHFZER (solid phase microextraction,

SPME)T} £%7]

limonene 59

S5 F&H(steam dilution
extraction, SDE)O] o RE AR 9ok O
L oolget FEME 255 76k Sl 42 o
o] whgel 22 4RO WHe] Lot
EAo] H= A7t o, H84 42 &=l
goll=lo] AAAT »890 2849 JES
7= AARe Afole 245l RSt

o] Wobd £ QIt}(15,18]. ¥t ZAARA ==
H (supercritical fluid extraction, SFE) ol 9]
st £A490] e HU4T 5 Q= FEHOZE,
ojitetEtAS 2YARAl FHE wHEe] Z1A9
HE HEY, {5897 43S ol8ste] AlEe

G W Ak, 9AF 5o 4RS W4 gl
RIS & gl Z1%oltH1s 19]. W] gle] A%
Hre 22714l uet g Aolrt glom 4
Z7 2% 2Eyes de  Afo:

monoterpenes+ 82.05%, sesquiterpenesr 10.72%,
diterpene’® 4.81%, 7]Et 2.42%= U ERGoH,
ZAARA  FERHS Sl d2 AR
monoterpene 65.33%, sesquiterpene® 25.53%,
diterpene’® 5.84%, micellaneous 3.3%= e
oH171.
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1. Alef

Aol AHg-H 2,2-diphenyl-1-pycrylhydrazyl
(DPPH), thiazolyl blue tetrazolium bromide
(MTT), elastase®t N-Succinyl-Ala—Ala—Ala-
p—nitroanilidet= Sigma Aldrich (St. Louis, MO,
USA)olA FstH e ABTS single solution
Invitrogen (Waltham, MA, USA)oA st
ot  Dulbecco’s Modified Eagle medium
(DMEM)3} fetal Bovine Serum (FBS)E= Gene
DEPOT (Barker, TX, USA)olA Fatglom
penicillin-streptomycin  (Gibco, Grand Island,
NY, USA)A Fdstdct. TRI-agent= Bio
science technology (Deagu, South Korea)oflA
st oem RT master mix®t TB Green®
Premix Ex Taq™ I+ Takara (Kyoto, Japan)
oA FhstAtt. ABAHE A4S T sabinene
FFEL2 Adooq® bioscience (Irvine, CA, USA)
ofl A F-}yskrt.

22 4%

I].°..

e

22.1. F2E Az

2 ARdoAs A ARG sk
ol de A ARdAl % Ll i)
AP HEl g o] A :ILUH ]’Oﬂo‘:”] Az 985 49
A712 2 F 450 g& 2UA /A FE
ARgSHTh 294 fAl 52 A9 Hle vl
2 AFAEY 95t e 300 bar, 40 T,
1807 7o w Pt 457 T/ F=4H
= & | 2 AR HuiHoA Fufsted
o Z4Z+e] 292 dimethylsulfoxide (DMSO)]
goff & -20Ce] Hyfste] Afe] "agt sk

=2 AHgsho

2.2.2. A= 9%

Ao ARgH 7—.‘@%‘/‘3*1] <9l HaCaT cell
2 tietoiety mHH o EL:_‘- AZHE A
B Wob Agsielon] ARHROMIEFS) HDF
L Thermo fisher scientific (Waltham, MA,

USA)OIA Edskiet. AME BijoF2 10% FBSS}
100 U/m¢  penicillin-streptomycing  Z&3F
DMEMe]A 37 C, 5% CO, Z7isto|A] Hje¥s
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4 e Got - olle - 4AE - YA - HAo} - @A

oo AELe] Wyt oF 80%7F HUe wl A
HFE st

223, ARAE BA

il QoA &S edo] AEAPEL Kwak
et al, 2019 9] =w& F35to] sabineneC &
AARstgom 7|4 ARutEddn] AFEAY
(GC-MS)Z o]gsto] thgit Zo] Akt
(19]. &4 A" Zo] 30 m, W4 250 m, +
7 0.25 mE AHEStEem 7] Q8 2= 40
CollA 427t FA-E Fof 10 C/min o] £h=
A=A 7 230 ColA 387 A5kt o]%F 7]
A= AEEE 1nl/min)S AFESIECH A= 1
wWE split modeZ FUsHATE

2.2.4. DPPH radical &7 &4 &4 A4

el e9lo] et &EE Wk sk
Bak et al., 20229 ®Ho| w2t DPPH radical
2752 SHSIITH24]. 24A A & oY
(100, 500, 1000, 2500, 5000 wg/mé) 50 wl-=
methanol®] 3411 0.1 mM DPPH &% 100
wet edtsto] 3087 A4 A st whg
AZ1 & microplate reader (INNO, South
Korea)E ©]gsto] 517nmollA SFEE =As}

k.

2.2.5. ABTS" radical &7 &4 &4 44

Huy ool It FE5S Brioh] {6l
ABTS" radical &74%2 Bak et al., 20229] #F
Hof| wat £45H9tH24]. ABTS single solution
7 5 mM potassium persulfate (K;5,09)5 2:1
2 Estal ARolA 2pg = 12 ARE 5
HHSAIA  ABTS™ radical @4AIZH. W3l
microplate readerg® ©]-85t 415 nmol|A &3
T ZA3ko] 0.7£0.0030] Yo X & 3|45t A
gotrk. 24 A FE 294100, 500,
1000, 2500, 5000 wg/m) 10 wet ABTS' ¥H&
A 50 wWE E}dt F ApFSte] SEIF A2
HESAIZl & microplate reader & ©]83ote] 415
nmel A FFEE SAsHAT

2.2.6. Elastase &4 oA A9

el @ o] FEMA BFHIFE HI9H elastase
g4 JA AL Jang and Lee 20159 S
Fasto] o3t Zo] APstATH25]. =94A #
A F& 29(0.1, 1, 10, 50, 100 ug/md) 50 ul,

Journal of the Korean Applied Science and Technology

0.4 M Tris—HCl buffer (pH 8.6) 25 w!, 50
mM Tris—HCl (pH 8.6)¢]l 0.6 Units/mle] ==
= 3|43t elastase 25 WS Este] 37 CollA
3023 §SAIFTE o] 1 mg/md N-Succinyl-
Ala—Ala—Ala—p-nitroanilide 50 wW& ¥31 F7}
2 37 oA 587 WAl & microplate
readerg ©]-8s5td 405 nmolA FFEE =4t

k.

227 NERZEE =3
Az BEES Aok sl MTT assays
Jstct. WA HDF AZe} HaCaT AHEE
Z+ 96 well plateol] 1x10* cells/well2 EF3}
37 C, 5% CO, &7 slollA 2417t vfeFst
Z24A4 A4 F= 24(0.01, 0.05, 0.1, 0.5,
ug/ml)= il B)Aste] HiFE Alxze] 100
/well2 A28kl 24 AJZE F7} wieFstolct.
7] 7% F& WY 9ol 23tH EFE AA|
AAAE 571 SF F= 19 A 50 ug/
nE F7H2 d7kste] wiedstaint. i & MTT
AIOFS mg/ml)E RE welle] 10 W4 H7Fste]
37 CoNA 1AZE BEGAIZTE o] & @Au|F ot
A ABdE formazan 2L IRITE & SIS
A AL dimethyl sulfoxide (DMSO)E 100 wl
[welld H7fste] A4 3087 93] 85
A AT, &= microplate readerE ©
540 nmellA &5

mu oN B = Hob kI AN N

o
o
2

2.2.8. Real-time PCR
Hul oo 7, mRAAH} HEy P
A2 T vA= IS FIstr] $si A
A7t Za 4 AHES (real-time PCR)& #1345}
Aot AA 24 well plateofl HDF A|ZeF HaCaT
MZE 747 1x10° cells/well2 B35 & 37T,
5% CO, 71 sltof|A] 24 X7+ wlieFstoict. vl
QA A4 2 Y A 0.5 wg/met
7l % 55 ¥ oY 50 ug/ml, =HA 2
FE WY 9 BIES A5t 24 Al
b F7F wigetatt. RNA F&& 219l Hf
A|AsF HBSS (Hank’s Balanced Salt
Solution)2 A|ZE A" & TRI-solutione 200
w/well B A7}sto] AEEE &A1 & 1.5
nl tubeo] 3|5ttt 712 chloroforme ¥
o] &8N Fit {§rU]8uf So=2 BeEsty] =&
of SqF g4o5to] A2 1.5 ml tubeZ &I &
Z}7t2- isopropanol& YW1 YAEZSte] RNA

ofr
0N

)

0Q 1 A o
2

1=
o
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=2 HAHAHL} °o]F 75% oEF2E RNA HAE
= ’\ﬂiﬁqﬁ}ﬂ AZAIZ1 & RNase—free waters
Yol pellet =] total RNAS ZEaoth 5

&% RNAE Nano drop (microdigital,
Seongnam, South Korea)oZ At & RT
master mixE ©-&sty] XA BREE AlA
cDNAR M5t o] TB Green® Premix
Ex Tag™ I& o]gsto] RS FTEst9om
PCR ZAL 95 TolA 30x (denaturatlon), 55
ColM  30% (annealing), 72 oA 30
(extension)THA-E 353 HrEslgct A} 2=

o AH&Rt primer= T 2t

2.2.9. SARA

Ay ZAite] it FAE GraphPad Prism
(Version 3.0)& ©]-85t% One-way analysis of
variance (ANOVA)E &l o4& &}t &
Dunnett’s multiple comparison A% HAL *
gsto] TAH FeEE *p<0.05, **p<0.01,
**% 50,001 2 eRRIT)

w

di d o
3.1, X|Eg2 -E-’S'.

o QoA &3 0 AHE = tjEzel A
f AEL monoterpene 7ol %35H= sabinene 2
2, T, FET, A 59 '50] e AL

Table 1. Primer sequence

e
=
o
e
lo
o
N
o
E,
o
o3
i)
it
511
i)
olr
o,
N
N
w

2 g AH19, 26-28]. GC-MSE 53f
3 oR= /\]7]-£ v wsle]  Eelsh 7=‘J,}
sabinene TFEE2 9.62 2o HEHNoH x4
A & &9 1?._ Ao mHw ©(0.5 /.lg/mﬂ)-"]'
357 7 FEHLE I ”4‘31 LAG50 ug/
mQ)—J E3E W sabinene T2 14.98 ug/mlY
ghelst et

3.2. DPPH radical &7{s

2 g2 2dAE 7 EAE, E9H3
e AER EAfste] Az o o xd 9
DNAS] F25 HAAA 3ot Ao 9 ¢
Qo ool gos qEA Ay sogas
/34 4F(reactive species oxygen, ROS)e] Sl
tH29]. DPPH= & A Z= 2 2oz
2 AAFosol =2 et 243 ghgsho]
GAEE A E o8ty R &S Frtst
= WHoltH30]. AF Zdx, 2UA §A =&
Hul 922 DPPH radicale Bk oEFHo=g
FoJotAl AATIH e E5] 5000 wg/mlolA=
ascorbic acid®tt @%5o] oF 2.14) ¢ H2 7o
2 UetdthFig. 1. webA olzfet A HY
LA AT AA FHo| f45te] ARk
2EHAZR QISH Ml £x ¥4 9 miR &40
ERE H3Y 4 glow mREgh ofyz}t Akgt
2 AE# A HAE A, L3 7 Fox

Agstol Gust Aq2AL 4G F5E At
s,

Gene Primer Sequence (5’ to 3’)

MMP-1 Forward 5 -AGCGTGTGACAGTAAGCTAA-3
Reverse 5 ~-GTTTTCCTCAGAAAGAGCAGCAT-3’

Filaggrin Forward 5: ~AAGCTTCATGGTGATGCGAC- 3’,
Reverse 5 -TCAAGCAGAAGAGGAAGGCA-3

HAS-2 Forward 5 ~-CAGAATCCAAACAGACAGTTC-3
Reverse 5 -TAAGGTGTTGTGTGTGACTG-3

8 —actin Forward 5 ~AGAGCTACGAGCTGCCTGAC-3’
Reverse 5 ~AGCACTGTGTTGGCGTACAG-3

Table 2. Analysis of GC-MS

Components

Analysis of sabinene (ug/ml)

Mixture Oil extract of C obtusa

14.98
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Fig. 1. DPPH radical scavenging effect of C. obtusa oil. DPPH radical significantly decreased by
C. obtusa oil does— dependently. Data are presented as mean *= SEM. ***p< 0.001
compared to control, ###p<0.001 compared to A.A. A.A; ascorbic acid.

1.2
1.0
-3
T £ o8
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C. obtusa Oil (ug/ml)

Fig. 2. ABTS radical scavenging effect of C. obrusa oil. ABTS® radical significantly decreased by

C. obtusa oil dose— dependently. Data are expressed as mean

compared to control. A.A; ascorbic acid.

3.3. ABTS* radical &7

ABTS"  radical2  2,2'-azino—bis(3~ethyl-
benzothiazoline-6-sulfonic acid) diammonium
salt (ABTS)®} potassium persulfatete] ®H-§- 4t
5ol oaf FAE B2 H=EMS = HiEt
43 grgste] giZo] AAEe] @2 A
T= Fyer A3 yUEeRdri29,30]. £
I}, ABTS' radicale] 294 44 F&
o] o5 Tk oEHoR {Fo5tA AAEE
Aoz yeh} gist G50 44E ERlske
tHFig. 2). 23y DPPH radical &A%<l H]3|
HlwA oFstA UErtEd], ©l= DPPH assay”}
DPPH radical& #718mol = & A5
(hydrophobic) &2< A=Y AHEEE= T
A, ABTS assay= %4-/d (hydrophilic) ¥ 2-84
(lipophilic) &4l Z=]of| A== AAYE] 2}

P

+

SEM. ***p¢ 0.001

o|7} 1o, ] A% DPPH assayoll 9ol T
< s A" Avz f52 5 31

3.4, Elasatse &4 xS

Elastasex= ZwjoflA uF ey} e o
Al elasting Eofiole B4R, F5 449

olozg <A Uui25]. HAdY A, elastase?
2ol 2AA fA F2 HH odof o5 {9
SH ZAsIA o™ 100 wg/mloA= EGCG 8%
] oF 1.24¥f w2 ASR YepgthFig. 3).
Hul olS 0]83l elastase T4 Hrlel TEistod
HuE =RoAe 4 = g 22 &
3 HaY 9] 2EES d9er 100 w/ml FxO
Al elastase B4 A 52 oF 20%=2 UESE

=2 O

oH32l. olzfet A¥et vlws] & o, & A7l
Me 2974 A4 F52 Sl d2 8 2dS
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1.24
1.091
0.8
0.6 1

0.4

Elastase activity
(Ratio to control)

0.2

H,
=
o
e,
[*]
]
N
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E,
Ir
o3
i)
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511
i)
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N
N
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CON EGCG 0.1

1 10 50 100

C. obtusa Oil (ug/ml)

Fig. 3. Effects of C. obtusa oil on elastase activity. Elastase activity dose— dependently decreased
by C. obtusa oil. Data are presented as mean = SEM. ***p{ 0.001 compared to
control, ###p<0.001 compared to EGCG. EGCG; (-)-Epigallocatechin Gallate.

ol gsto] Hrletdon A Sl 100 ug/ml
oA elastase®] A2 thxtoll vl <F 0.74)
2, °F 30%9 A&S uUstie] %o &

|o
fu
k]
gl
o
A
oo
N
all]
b
2
U

3.5. MEZM=g
e ool AlZ W §84 HUHE 5] oA
=0 glE ok s E AAsH] Y5 AEY
Zg& ZAsHth. MTT assay A@H-S 4o} 9l
= AlxZ W vEZE2or W & s MTT
Alefo] B84 EZQ formazand PFAsto] H
2 FHE o o]E {782 Ko SEE
oz MEYEES HIIth 294
FZE W9 9<do] AEAgEg A& F
F2 Hrtet 23, HDF AZoAE 0.5, 1 ug/
nfol Al MEAEZo] thxt tiH] ZHZE oF 0.94,
0.82v]2 uER oW (Fig. 4A) HaCaT AZEojA
£ 05, 1 wg/mollA] AZAgEgo] thR: tiH]
7Yz} oF 0.84, 0.4581=2 viebstch(Fig. 4B). wHA

F57] S F& WY eds Tt AlxA

4C, D). oldfgt ATkl wet Alx AEgo] Yhx
2 Gl oF 0.88 ol AEAESS tehit
A §4 22 B 205 w/n)T} 557)
7 2% By 0d(0 w/m)S EFst] RE
g7}l

| Abgsteict.

oX ON P

3.6. Real-time PCR

3.6.1. 5 & I I

o2 Zn Fo] RS o|F1 Qe F
2 MMPs FoAE Es] MMP-1¢] 9f3f
slo] 5 A4 Yol HoH33] waka A
do] 5 A IA 55 B/ EIsH]
MMP-1 mRNA I&dELS real time PCRE ©
g3to] Felatet Y Ay, =dA /4
" oA 0.5 w/m 57 FF FE
29 50 wg/molAl MMP-1 mRNA =dgo]
gz Hls) ZZF 0.76, 0.74812 {-ol6tA 7
Adtglom HBaEol 79 dixw] H|s]| 0.824f
2 YebgthFig. 5. F5 M e THd
of oty Axof <ALHA AFE Foi
Jo FEs & MMP-1 f32 #Hdo]
Fog2 IFENE AE Hrietdow
0], Jang et al., 20239 A5 Ao ==
P GotA| o] UVAS ZARE & oehs =&
Boll 42 HWH 9 FEEO F5 MA 5%
griet A3k 25 ug/ml o)A UVA A=
of Hlsl 39.2%°] =& YeERHATH32]. ©]
22 Aot vwetdes wf, B A=
FAFEl] MlEo] W QoA FET odS
sl MMP-1 472 Hd-S H7kgh HofA
ol om Hul 09 FEELS FE A
of el F5 A4 o EHozn AR
A2 AAsH= Artoltt,

=

— K
e}

= fHr ©
BN

to

El

;\9—1
=

o il Hu
E e 2

& oox = i
o> Flltl
min

>

—_

0,
™

2 ox 0 fd e o
2 ogE oo

g
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2§ 10 22 10
=5 =5
§° §°
R €9
2 8 2 8
8% o051 8% os
c «c
0.0 0.0
CON 0.01 0.05 0.1 0.5 1 CON  0.01 0.05 0.1 0.5 1
C. obtusa Oil (ug/ml) C. obtusa Oil (ug/ml)
C 1.5 D 1.5
3 il
2E 10 —I= _ —_ 2 10 == _
33 g8 £
> e > e
T L )
o § 0.5 ] g 0.5
0.0 0.0
SFE (ug/ml) - 0.5 - 0.5 SFE (ug/ml) - 05 - 05
SDE (ug/ml) - - 50 50 SDE (ug/ml) - - 50 50

Fig. 4. Cell viability of C. obtusa oil. Cell viability decreased by SFE C. obutsa oil in HDF cell
(A) and HaCaT cell (B). Cell viability was recovered by mixture (SFE+SDE) of C. obutsa
oil in HDF cell (C) and HaCaT cell (D). Data are expressed as mean = SEM. ***p(
0.001 compared to control. SFE; supercritical fluid extraction, SDE; steam dilution
extraction.
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Fig. 5. Anti-wrinkle effect of C. obtusa oil. The expression of MMP-1 mRNA decreased by SFE,
SDE and mixture of C obtusa oil (SFE+SDE). Data are presented as mean + SEM. *p<
0.05, ***p< 0.001 compared to control.

3.6.2. MF 49 I Az A filaggrin®] mRNA W3d-&
e e s s my 2A0E gl A sk A9 2w, 2907

- 316 -



Vol. 40 No. 2 (2023)

i 1628z folstAl Frkstelon He o
HBo L 17282 SolstA Zrlste Ao
2 Ut 8ol 9% 7R A sk
e 437 E5 52 BW 09 50 g/nte]
Me iz FARSH Uebsdth(Fig. 6). #F
g MY P difRe] =28l olstd
Aol Aol ZAL TNF-a 59 252 o8
st A &2 §ET F ARE 4~T2AZ
Bot Aslo] Almeof <Jgh fllaggrin mRNA =
d IES HURITH34-36]. B ATelds B
FEO] Aol B ol 7‘4740}04 Az &
S H| W3 AHoA oy AH Mt wEste]
WEE =EEAE A4l gov], 294 47
ZZ mul 9o HAF AEfo] 7 ?é]oﬂ/ﬂ/\ﬂioﬂ/ﬂ
filaggrin §42F WAL T/ 57 SF
F= 1 Uyt Egtste }%0}@% = 1

o WE B Bet 2% W] S8 2Hdg
AR Hel 9 AS 24417 HAgE & HAS-2
mRNA &2 Hlwstlrh. A9 23, 244
84 22 w9 99 0.5 pg/mlo] 25 HAS-2
mRNA W@go] Bz tiu] 2.45W2 f-olsH
Frlelsot £57] 57 £ W9 24 50 ug
/mloll M= 2T FASHA WER T ey
BB AP A9 HAS-2 mRNA LdoF

o] iz tiH] 3.46H)
2 Yt a7t o
tHFig. 7).

Ko ek zo
e e sy

2974 fA 3 w9 Uyt B oo] &
=2 filaggriny} tlEo] HAS-2 {32 Hd-S
S7HAZIH mR AP TR S
Aetele G52 7He Aoz "Rt o

GC-MSE &3] 2 4279 A7 AEo=z 4g

asol H& ZotEe S @Isiih o=t 71 sabinene®] FaAEOZ ZE3t Zlof 7]QIgH
A= FERl o wY odo] ) F A 7 o E 4 gloh T3 39 sabinened ZEFHH
o a5 AseR weled, xdA /A4 = moterpene ofghEo| IH FH Aokso] A+
ol e nF FHS Aolete] AR nF T dasita AlmE 2 2ot fARE d=
P 2 FA s EF 5 US A0E AR Lim et al, 20139 1At wt=2w, He A
ek 52 sl Axe sgEe oher] 8¢5
A 7P 2 15 7HEes i 9 of By
3.6.3. § Hg B9 A I g FAIE 59 anE ‘)rEPHO*Dh— St
Hyaluronic ac1d synthase-2 (HAS-2)= 3|¢ om ol2 B E d Zuel SARE Axtd
FE24F Aol Tolste] R HEo] RS F weke ZRcH15]. HWel Hel obAxol my
v Aor dHA flon mF 4oyt kot A Ad 2 9 7SR dREA A
ol 5] HAS—2 AR o] Hawe] wE Ax & 7FsAdol e AT 4 %
%, &8 AolE op7|RhH1,8]. whebA] He 0
2.0;
& o ==
» 1
@ = 1.5
S 5
c
< 8
Z o 1.0q —T— o
Eo
£ 8
5% 05
8
i
0.0
SFE (ug/ml) - 05 - 05
SDE (ug/ml) - - 50 50

Fig. 6. Effect of C. obtusa oil on Skin—barrier protection. The expression of filaggrin mRNA

significantly increased by SFE and mixture of C. obrusa oil (SFE+SDE).

Data are

presented as mean * SEM. ***p{ 0.001 compared to control.
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Fig. 7. Effect of C. obtusa oil on skin moisturizing. The expression of HAS-2 mRNA significantly
increased by SFE and mixture of C. obtusa oil (SFE+SDE). Data are expressed as mean +
SEM. ***p< 0.001 compared to control.
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