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Abstract In this study, natural extracts extracted from cypress sapiens, a natural material, were
investigated as materials that could protect skin aging caused by ultraviolet rays, and experiments were
conducted on the synthesis of filaggrins that make up the natural moisturizing factor of the skin, the
synthesis of pro-colagen, a fibrous protein, which plays an important role in moisturizing the dermis,
and elastin, which is an enzyme that decomposes collagen. As a result, cypress ethanol extract (COE)
was a dependent inhibitor to collagenase and elastase, inhibiting the synthesis of filaggrin and the
expression of MMP-1 for exfoliated cells damaged by ultraviolet rays. Therefore, it is estimated that
ethanol extract will have the effect of delaying wrinkles and as a functional cosmetic material that
inhibits skin aging convergence. Based on this study, we would like to further study the mechanism of

the synthesis of filaggrin on the suppression of expression of MMP, which is the anti-wrinkle effect.

Key Words : Convergence, Anti-wrinkle, Chamaecyparis obtuse, Elastin, Collagen, Filaggrin

*This Study was supported by the Yeungnam University College Research Grants in 2017.
*Corresponding Author : Su min Dang(dang6751@ync.ac.kr)

Received November 11, 2020 Revised December 24, 2020
Accepted January 20, 2021 Published January 28, 2021



252 5t=g3etsl=Ex| H128 H13

AoALS] el 750 = Xt S 9] HE} 71
SHEHA] v HAQ}F ZFQ)A 22 m]Fof oFgRES vl
= 82159 J7IE QlIste] mRo tigt £A4+9) WA Hl
T7F F7keka Qiet. ot omr|ee] WHoR QIZkY
B 2 A Fokekal 1AL, AIA1Y] A7 9Ho
gt AT ofFTRE A5 s okt Akst
9 Pt (5go =2 &8 /Mt A 9 3R] of
gt Atet Jido] @A) AP Qe Agolth

T AP 851 Aol Al 291719 24

O & Qlete] FAE ol JZEE oFolA] FHu] Y
50| SRR HEA mFo| Fofgh A Ao =EE=
Alzro] Z7FetAA 12 <lste] mE Zuk, WA 1
£ A 22 g7 A%l A8y =3 3y =
o}
Q17+e] mRL-3k= Q914 :-SHexogenous aging)
yol4 w=SKintrinsic aging)& 53 4= Qlct. Wil
Y ke3he A7t Aol wet A T eaE o] ARt
go] ZrAet 2R Fu7t ZAstHA 7] kslo,
QY =3k eHH I ALl gt FedtE
77} gFolR| . 5 F7F &2 Asht dojub i
2 5ol /1A Hi= x3HE 9Juigithl.2]. =3k
A2 B RERAA dojuh=t| 4% AEF A, AQ49]
L& e 24, AW thAl 2R 5ol Qs AW =
Zlgt]Z(free radical)] /o] SR == o] o
A ABE g2 AW oA ARl ks £4
I} FABHA mao] oste] AA=ARE, B9 o437t
AR AY=HEA Hololes Zejgitido] =3 X
Hot ozt A 2AS ST 1HEE g4
Qo2 75 AuHE A5 FdoHA HY, fRx
Slof] glo] HrH3].

U7t TRz 4bAeE AQAHo)| & AAR QIT
S JAAZ(reactive oxygen species, ROS)°| ==
o] 45td AEHAE WA Hi, Ao R QI o
£419] 293t Q1AFI hydroxy 2 superoxide radical
o] m5o] EAfsk= XA 4S9 JHAl, Ak &
29| i3, DNA 43}, @i o] 4kl A4 &l
slolRRY AAEe FEll 9 AZtAE T HAALA
Ql wAtZRty}t ZAdrkE ddol o3t HRLIE 71
slEls FEA4T debd Aol EX1ETH4.5). A9A
L& AnE WA H= A9 TASH DNA &4, &
g Abst 52 =3 9 ARl ehE ot AsHY

A
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o
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AEHAZ QI ME JEE2 £do] Myt E3H
211 9] 71dEESQ] s|olFE =
Sfl5k= &49 matrix metalloproteinases(MMPs)2]
o] F71=o] Wahd 4ol SXEed, axdos
S 4 710, RS geEgts, 884 5 IR
w3} 7R3t Eoh6-8].

IR = olggt SAAF] A &2 Adsta
i) ek FAtst Hojs &5t it 1 A&
G472 FASIAIQl catalase, superoxide dismutase
(SOD), glutathione peroxidase, glutathione
S-transferase 53} H|84AA FFAISIAIQF vEM C, H]
B9l E, p-7t2", E8tRo|E Fo| EA3itt HaF,
H| 544 A S844ATE A aAsHAY, &
Aol gt A 9 g} g JESS 4o
FE 25517 Yol A4 98-S AHIIt}9]. o]t &
Atsto] ofgt wAlo] STE AL ohefet B SRbEo] i
UEHA] o]2f3t &50] FFH L Q). 7|9 FAst
Al e A, E2Heol=(flavonoid), HIEIC,
7}2E| 0] =(carotinoid), HIEFIIE, FAXFAQ10 Bl
At o= LA fHitt BEES dste d
o] Tilo] FAEHEA T YRE FHs] AT A
HEOAM FASE 5IE Uele & 7Het &AE
HAske o k¥ 7]&olx

HeUE(Chamaecyparis obtuse)= Ut §&
AepollA & ASEH Tt SR HEH JES T
o1l Qs HuURo] 255 HEEC] tHHeRE A
|EojA 1 JrH10].

YR 2E2E9 9EXE=(phytoncide)= &
o7 AMEE gofold, FWAHES 7Hxl A
‘AEE Eoke phyto®t ‘Folo¥ e u|E
‘cide’®] gAdofoltt. wEbd HEA R W TR of
EAEA FHAET BE B FFE F= E
o =Y HAE v g3 Bt

F T LevEtol A HulUpRO] IEXES] 50| &
HAHA FAERET PRIAETL Jlom QRERE
UEE B5stke 53t ot BaE vt SloHill
E3F A M Q] HeURE o]-83F Ae8EET 1
FE 915 AAEAS] Hfdo] HAFH o & o]FojX| 1L ]
o, vl 4 A 5 HHYR[E o8 AlEF=el A
die]o] ghls] TofE| 1 Q1Y AAEZo| SfshEZ] H]
o ZHF=/dolut kg0l Ariz Aol F4=HA |
2] gl £7], ¥ SolAl 71648 AIEES FaA B
< =83 QA g/ 4ol ek okt At Al
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£E 3L SlTH12l.

1= =
223 AAFE 20 P ANE ST AJAo
ofgt W% 1818 BE 4 ol 8 A4S HAt dck

Bejstol FUe WoR 33 Wil 3%
COES ofotT AYs: & ¥ SAAZ] BTL
Qlof lom], Wy Buste] gl AgaHALt.

2.1 H2HAEIOtH|(Elastase) XHEN =4
AepAetob]| Ao 542 Cannell 51319 ¥
He HFste] Aot 4 st HES 74 AY
|HE AR, AT 0.5mLA FHsHATH
50mM tris-HCl buffer (pH 8.6)° =<1 porcine
pancreas WetAEOH] (2.5 U/mL)E 0.5mLE &7}
ottt 7142 50 mM tris-HCI buffer(pH8.6)°l =<1
N-succinyl-(L-Ala)3-p-nitroanilide (0.5mg/mL)&
A7F8kAtt. p-nitroanilide®] 34%& 2087 WA
A 445nmollA EotATt. AEtAErOHA] AsiEAd>
A =GR 7ot BV 8% HAEE YE
At

2.2 S2tAIL0IA|(Collagenase) Xohetd =X

FEHdvolA] AsfEd &2 Widowati 5(14)9
WS HEgsto] thgat o] Esiqltt. ¥H+= 0.1
M tris-HCI buffer (pH 7.5)°l 4 mM CaCIl2E& #7}s5}
4-phenylazobenzyloxycarbonyl-Pro-Leu-Gly-Pro
-D-Arg(0.3 mg/mL, Sigma-Aldrich Co.)E 591 Al&
SN 0.1mLY S 2 71dH 0.25mL E F=Hdlvor
Al (0.2 mg/mL Sigma-Aldrich Co.) 0.15mLE &7}
st A2oA 2087 9SAIXl & 6% citric acid
0.5mLZ 37ete] ¥R AFAAZITY. ethyl acetate
1.5mLZ 7Kkl 320nmollA FFEE SH5IeH
SHAVolA Asigd2 AlE §H9] Hrpel F37t
T F3= AR YERYI

2.3 ME F i

ME =4 ZHOF German Cancer Research
(DKFZ, Germany)Z%¥ Human 33
keratinocyte cell lineQl HaCaT cells& 55453t
ROt CCD-986sk 7Y American Culture
Collection (Manassas, VA, USA)OIA AE =4 =74
9 ujkE A3t iR RS Sl TSIt & Ao
o]-83t ZF Al£9] viFL 1% penicillin/streptomycin
(100 U/mL)%}F 10% FBSE %7}et DMEM HiAE AHE-
skl 37C5% CO2 , 37C <IFHolE (incubator)
of A wigFS Pl -SAIF

Center

2.4 MTT assay0il 25t MZ 59 54

MTT assay°ll &Jgt Alzo] mjA= 54 £4& sl
96 well plateo] 5x10° cells/welle] A 0.18mL
CCD-986sk A ZE 2533t s 82 A=E 24
51l 0.02mL H7FsArt. 24412 5% CO,, 37T, 591
FrefolElolA Bttt o710 Smg/mlsEE AxTH
3-[4,5-dimethylthiazol]-2-yl]-2,5-diphenyl-tetraz
oliumbromide (MTT, Sigma Chemical Co., St.
Louis, MO, USA) €9 0.02mLE H7I5H3ct 4417
iR & HiFAS AASHUL, 2 welld DMSO
0.15mLE A7Fiich A20)A 1587 ¥-gAIZH o
54T =L SIELISA reader® 540nmollA 374,
AN ERH| M7t BV S8% HAERE A
=4 &oleith

2.5 MMP-19| & =

MMP-19] @& A8 Enzyme-Linked
Immunosorbent assay (ELISA)E ©|-&35Fct. uijx] 9]
EHFS immune well platesol] &7 il 37TofA
2A17F B viFetRity 4 well2  caseino 2
blockingd}il YA MMP-1 antibodyE 37COlA 14]
7 B?F viFstith. washing bufferg o]-&-3sto] A&
Stal WAl peroxidaseZt 2FH 23+ FAE A2 &
37ColA 1A17F B Higstit. washing bufferg ©|
83to]  AHAS] AFsty A " ozl
TMB(tetramethylbenzidine)& Z75to] Aujdst &
e 2 8] ELISA reader (Bio-Tek
instruments, USA)E ©]&35F¥1 450nmoll4] =435}

k.

ox

2O
=0=
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2.5 Type— 1 Pro-collagen synthesis assay

Human dermal fibroblastsE 24-well plates©]
5x10" cells/wello] HA] E535}11 24A|7F S0 viA|E
A A5+t PBS(phosphate—buffered saline)E o]&
sto] 23] vHE A|HEE 3 Al2zo] FEHuIRE 7161
o} 24A17F Tof| Alg2E FEHE 718 T 48X B
QF wioFstict. il UVB 312nm (20mL/cm’)<]
A= Tkekela, EHe) g% 5732 C- peptide
(PIP), Pro-collagen type 1, EIA kit(Takara Bio Inc.,
Otsu Shiga, Japan)& ARS3IAT}

Keratinocyte® 24-well plates©l 1x10"cells/well
o] HA AL, 24413t Fo viAIE A Ak PBS
(phosphate-buffered saline)& o]-85t9itt. 23] HhE
ARG & Ao FEHERE F7Fsle). 24412F &
o NEE LR F715 F 48A1%F 51t Aottt
#jFolo]l UVB 312nm (20 mL/em)E AS% &
Filaggrin ELISA Kit (Human FLG / Filaggrin
(Sandwich ELISA) ELISA Kit, LS-F7249, LSBio Inc.,
WA, USAE Argsto] e S45Hltt

& Adddnel digt A= SPSS 25.0 (IBM
SPSS Inc., NY, USA)E ol-&sttt. 2+ Az 1t #
9JAof dgt AEL BAREA(analysis of variance,
ANOVA)Z 013']’93\—7’— B BEHARE YERAI
AYZAT o] Fo4S ERISH &, Duncan’s multiple
range tests (P0.05)Z th5H| e} t-testS ©]-&51]
BAA Fo4F p<0.050901A4 HSHAT

3.1 YBIAEIOLH|(Elastase) Aol &1}

At AetolAl= A2}t AlEALO], 223} 7\1]*}010"
ZA51= extracellular matrix (ECM) ©H& %9] 3}
Uz 7)o @3 59 e©EdS ddoked, 5y d
gAL Ao £A45hH thE ECM ddEd} 7}
DERES FA5t 7] fiRol detale] Bl 5
9] A3} ofE L #AE ot dekAE Eojas
Z oFRQl detiEtolAl s detAES Zgste] Fapl
I o2 ECM 9iEE BlEo|xog Hool= 840l
w F£52 sk A8 4 F sholtH1s]. #H
=1 99% COES] AtAElobA] Asfazto] tish Ay
A3l= Fig 13} At

~
s

=1
2

Elastase inhibition activity (%)

80 P
1

60

E

1000

=}

Concentration (ug/mL)

m COE Oleanolic acid

Fig. 1. Elastase inhibition activity of Chamaecyparis

obtuse extracts. Values without a common
letter in each week are significantly different (p
< 0.05) using one-way ANOVA and Duncan’s
multiple range test

COE 5007 1,000xg/mLe] BZoA <F 83.5%,
90.3%9 AiLde How, YRl ZHs4t
(olenolic acid)7} Z2 w4 2F 90.8%, 100%<! A
3} vlwste] v R-ofgt gigt A9t ol Jia 5l15]
9] AolAl gl & FEEY 1C50°] 298.37mg/mLO|
3, Kang 5

(162 FABHW =252 500mg/%olA 40.44%
o] AsjarE Hvty H1gh 279} HwetS o
COEY] dZtAEtoA] Asfd/do] e 43S & 5
Act. Hehol et AetAstolA] AsiE e thet A=
opz] Hirg Hi7} gich

a
b a
b
b =
z
c
4
=
c
k3 d
E I
10 50 100 500 1000

Concentration (ug/mL)

Collagenase inhibition activity (%)

W COE MEGCG

Fig. 2. Collagenase inhibition activity of Chamaecyparis
obtuse extracts. Values without a common letter
in each week are significantly different (p <
0.05) using one-way ANOVA and Duncan’s
multiple range test.

3.2 E2IL0tH|(collagenase) Xof &1t
Seple EYAT} 22 thilg Bafao] 282 ut
A k1l mBRoA gyt Aol Fa3 AT op F
ghAvtotAle] ofa) EajEcH17]. mekA FetAe oy
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43S EXA71E 89l0] =l Alzelr]|d th

Z-olct. ol2fgt F=H9 JAls HAE
= Fig. 29+ Zth Fig. 2004 ®¥i$nls 5003
1,000xg/mLe] =4 F 99.4%2F 108.9%2] ¢
g ASanE Holow ols fxioR A
EGCG(82.7%2F 99.8%) Kt} Hold 23t Min 5
(18]19] Higt whate] COE°l tist E3E 7k
chloroform fraction 1%9] =04 88.2+2.1%2] A
S e Axe} vue of, 2 A At
22 FroA w2 FEpivod| Ao a5 Ve
2 FRIT 4= Aot wWullo| oigt Z=kal A4
o digt e ok EaE uprf gl

39 A

3.3 Filaggrin synthesis assay

Filaggrin synthesis assayollA AAELAA = Hat
J(filaggrin)o] Eof=o] AF/gE opw|Atat 11 At
AER P olQo ZE BrdRE ZETH19L
getade 2yt (pro-filaggrin) S 2 HE g
o] F=t] ZEZ 1 13 HPFoA =] A
ZES|YY o] vy E B840 AHE A=
29| ZgsA] F7o| 8 SXEH= gelits 9 &
W Eofiy 59 o8 dAE AXA TR
A, a9 ZHEFo s YEEo] AEE4E
Fote A€ (keratin)  filaments®t  A¥sla
trans-glutaminase  (TGMs)ol &gt WA
peptidylarginine deiminase-3 (PAD3)°l 2Igt ¥y
HyE  Botd  Axsich. a2 ol
caspase-14 59 ofg] EolgaEol osf FElotv|ie
Ao 2 %F HoEo] AARFA(ZEAY] 755 3t}
[20]. ofw]iAte] W R o] H&Ateo] 835 AT St
[21] IR FE52 w84l gigeol 34
2213z ve] A77F Bt o] Qioh A e
371 A= z2ge e ek o] 4Ast
of R0 IS Hedl, £ Aolsle COEZ}
g2t 199) BAE S7HI7IEAE SIS A= Fig.
33} 2t

Fig. 32 UVB A= & A& COE 5, 10, 20¢
g/mLo] =2 AHAoIYZ W Feh1do gL &F
65, 68, 72%% Fx & oz J7kstyrt. o] COE
7t e ARE k3 AAAE & o de
99 S SR rN FEAESS AAA7= F
& ok 71548 IFE 2AEAY 2TE M AL
2 AtmH

[t

[e]

i)

ol
o R

-
=3

%‘i’ 100
E_ e X *
S5
iz o
g8 ° 20
&
) (1]
= Nor Cont 5 10 20
Concentration {ug/ml)
Fig. 3. Filaggrin synthesis assay on UVB-stimlated

HaCaT cells from 99% Ethanol extract of
Chamaecyparis obtuse. Values without a
common letter in each week are significantly
different (p < 0.05) using one-way ANOVA
and Duncan’s multiple range test.

3.4 MTT assayOf 2lst MZ =4 =4

Yellow tetrazolium salt MTTE B34 7|2 A
Aolol= Al mEZEZol Y reductase©] i
2H=]o] formazang Agsk=Hl AF AlZolA= B4
=2 Fa dolsle Aol 47t YE45 formazan®
BT WolA 1L 9] dZ ST 4= qUoH23]. A
frot| o) 419] COES] Mlzo] mlA= F/8< &Rl
ko] MTT assayE AARE 2= Fig. 40l ERASITh

@ w o
g & & ©

.
&

Cell viability (% of control)

o 8

Cont 5 10 20 40 80 100
Concentration (ug/ml)

Fig. 4. Cell toxicity measurement by MTT assay on
UVB-stimulated HaCaT cells from 99% Ethanol
extract of Chamaecyparis obtuse. Values
without a common letter in each week are
significantly different (p < 0.05) using one-way
ANOVA and Duncan’s multiple range test.

Fig. 4= CCD-986skoll tist™] 5, 10, 20pg/mLe]
BZolA 9F 99.0, 90.5, 90.8%2] MEZAYZL-S YERY
o] o] 2&Eo| Al HXE B4 A9 gl o=

ZRI= AT

3.5 Pro—collagen type | 444 2 MMPs 231 24x|

7119 90%E AL U= EHZ collagen type
I3 11, 100, IV, V7F 9o, Al Yof|A Pro-collagen
@Z=E-gEholgts A1EARE 4849 & S A4
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2 7] o8l A2 = 2H]E o] F collagen
type [ tfEo] 38 Fx Thizo|t}24]. AZj7|d
< Hoflote T oAl MMP groupl& OF 20
o] Zo] 91=9] collagenase group(MMP-1, -8, -13),
stromelysin group(MMP-3, -10, -11), gelatinase
group(MMP-2, -9)°] ItH[25]. MMP-12 1 FolA
F2 type [} TIPS Edfist= SHdvorAolh

E AToME Pro-collagen type 19] 343 MMP-1
o HRAAAE sk, 2= Fig. 59 Zth

—
=2
=]

s 100

5

n 80 * *
=

= 2 60

£5

2c a0

%

&7 20

K

2 0 . .

= Nor Cont 5 10 20

Concentration (pg/ml)

e

°

& 100 * *

g =0 *
=

2% 60

a5

i

£

b

- 20

="

= 0

=] Nor Comnt 5 10 20

Concentration (pug/ml)

Fig. 5. Pro—collagen type | synthesis (A) and MMP-1
expression (B) assay of Chamaecyparis obtuse
extracts. Values without a common letter in
each week are significantly different (p < 0.05)
using one-way ANOVA and Duncan’s multiple
range test.

Fig. 5= UVB A2 & AlZof| COEE 5, 10, 204
g/mLY BEE AA5YE Wl Pro-collagen type 19
Y432 9F 88.0, 90.0, 90.2%& Z7F5H3L, MMP-12
91, 88, 76%= o] JA =Y. AHH o HH 4
1] 99% COE Pro-collagen type 19] AL sk o9&
Zog ZJMAF|I MMP-19] a2 sk ooz
AA5k3ict.

4. 4

rhu

2 7ol AR ML Sulol 2E
AAFERo] Ao O3 Y 1318 BHY 4 9
L & 2ARIEIEE, COBY Bekaefol A3

a0l oist A¥ATR= 5007} 1,0004g/mLe] B=o
Al 9F 83.5%, 90.3%2] AL BHon, SHY
ol Al AFZEI= 5007 1,000¢g/mLe] SO
Al 9F 99.4%%} 108.9%2] Wl-$- 955t A RitE E
o} AforAlaolA9] COEZF Alatof| mlAl= 543 &
QI5}7] fJsto] MTT assays AAISH A= CCD-986sk
o] tisto 5, 10, 20pg/mLe] sE=ollA 2F 99.0, 90.5,
90.8%2] MZAEES YEFHo] o] F&50] A2 H|
Ae 542 ofF mEigt Aeg ERIEth Ed
Pro-collagen type 19] A3} MMP-19] ZdIAS
gRIstelr, UVB A=< & Aol COE 5, 10, 20u
g/mL9 =2 AHX|5tE M Pro-collagen type 1]
AL 9F 88.0, 90.0, 90.2%= Z710I¥ 1L, MMP-12
91, 88, 76%= &do] A=At} COE7} B1e]
ABAE Z7HZI=AE 1%t 23t UVB A= & Al
o] COE 5, 10, 20pg/mLe] =2 HX|ot0S of 9
2H19] YL OF 65, 68, 72%=E FEEHOE F
7¥etact. whbA 2 AdoA JWgH FEEC] g 2
219 dAZTe 3o A& =9 & U, 9
3t 3= COEF 84848 AdA7le I o+
L8 AAlsks 7154 SFE AAEAS s 7t
2 o7 AgHth £ A& HEe R depde &
Jol FE FIRI MMPL] FAAA ] wX& 7|H&
o Aokt g
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