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Abstract : This study was carried out to find out the physiological activity effect of Sicyos
angulatus L. extract which is known as an ecosystem disturbance plant and confirm the availability
as a functional cosmetic material. Total polyphenol and flavonoid contents were measured, and
DPPH radical scavenging, intracellular ROS, and its inhibitory effect on the expression Nitric oxide
of and COX-2 were evaluated. The content of polyphenol and flavonoid was found to be 3.079
mg(CA)/100g and 72 mg(Q)/100g of Sicyos angulatus L. extract and antioxidant activity through
high radical scavenging activity was confirmed. ~Significant cytotoxicity was not observed up to a
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concentration of 100 gg / mL in RAW 264.7 cells and HDF cells and concentration—dependent
inhibition of ROS production in HDF cells, inhibition of high NO production and inhibition of
COX-2 protein expression in RAW 264.7 cells were confirmed. Through these results, we found
the possibility of use as a functional cosmetic material with excellent antioxidant effect and

antioxidant and anti-inflammatory effects through inhibition of intracellular ROS generation,

inhibition of NO generation, and inhibition of COX-2 protein expression.
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1. M E

NS wBl] dshe Agoln, BT
T+ Steeolgtn 83 ity ZhAEFe] ohy
2 Sicyos LolH, o=
burcucumber, star—burcucumer, one—seeded—
burcucumer® 2 &¢EHA A1l 7MAERE 49
z, Fwol Edsto 69 F5 o|THH E4Y
sHA HAE L, A7t WEl7] 7] FE5HA
SHitEo] WAAIZ]e] "ol ofgTH2,3]. 42
o 7] date], o AFE 3~12m, B2 5~
109 dPer, &= 4~8i2 UE EAE
ot ZE7bA £o] 3~4Z4E2 el gaEdol
CH1]. 7HAER gaolehs AR EAS 7t
2|1 Qlo] R &, &AE 52 Yol tUE AE
=9 S Top “Ea TARAZ]AL, et
2018+ 77T wie 8o, ErtE7] we
of Zoll7] ofzld BAIES 7HAIL QlofA, 4
=419 FadfTe, AEAY FEelHi: &4
I o4l olgx ZRAERE @A AJHA wE
oRIAER AAE o] glow[5], A w2
AAFEL FAT WE ikl st} AAPF9
AET FH Ot BEES &A7|L, QI3
2733 252 Aldtst= 8<lo] H7|= 6]
AA7EA] 7HAERe] A RE ZHAENe] ASEA]
D RBE(7], 7HAERY] Alx FA4(8], THAE E&F
94 7] AS EAD] o=z 7HAEE & 714
v Zof gt oFAAl 83101, 7HAEF ]9
Tz FA B4 4 Bx[11], 7HAHE SAE {18t
9 Chrysophanic acid®] 7H&[4], 7FAEF &
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angulatus
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Aoltt, oo wet B dAFtoA=

A oz AdAH JhAlERS g0t
FET M FE2EY F EY

HEz1 F ZtHikolz=9] = =743 DPPH
radical &7 &4, AlZY ROSE 4L &
et gats Flstar, o4 AlEZQ] RAW
264.7 AlZ digt ME A2, 53 TS
Nitric oxide NOAJA A%,  Western
blottingS &8t COX-2 Thld vy oA s-g
_Z:;g’é“l-oq o]—/q—_g} ol 01-01%
A FE RN &8 TS Elstaat

stk

1. A& ZH|

2 Aol AHgH 7HAEF F=EE2 A 100g
o 70% ethanol-&<ief 108j9] FAE 7}gt &
37T QlFtHlolElRtol A 72 h 7‘%3]' k. ?—%%
= w2dst7] flste] 72 h & HHE==
Rotary evaporator (EYELA, Japan)E /‘]-30}04

ZHF =231 5 Jolgl T4 747\0}0:1 SHAFO]
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ct.

22, AME HH

2.2.1 Total phenolic compound &F &3

Folin-Denis Wi o2 Agfsto[14], 7pAMEF
29 T Eode FE S A=E
0.5, 1, 25, 5 pg/mgZt =% s=HZ 5|43
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A= 400 u LS} Folin—Denis reagent 400 #
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2.2.2. Total flavonoid & =34

A 2EEe] & Behwuols gure
Moreno¥H-& o|-&st] ZAstAcH1s]. A=E
0.5, 1, 2.5, 5 pg/mg7l HE=E A% & Algm
100 ¢L ¢} 10% aluminum nitrate 20 p¢L, 1M
pottassium acetate 20 xL, ethanol 860 u#L&
=gste], 40 min & YHEVE BFES 7L
2Heksl 2 96 well plateo] 200 LA EF3}
o] 415 nmol|A FBEE S5kt #& &4
2 quercetin (0~100 gg/mb)e] TrEolxl 4
of AlEgE tYste] & EgHkolE FE T
shelon, 7+ Eutiolt AR oAl 24
B AFAde]  vehhe  ARASR)ZEO|
0.97939] AHAGE Uedo] xE&F4e= AHE
o] THsstoiet.

2.2.3. DPPH radical &4 &4 &A
7 250 bt @42 1,1-diphenyl
—2-picryl-hydrazyl ~(DPPH;  Sigma-Aldrich,
USA)-&HE AMgste] gtz &7 848 273
St= bloise] WH[l6]e2 ZHsHAT ARE
7zt sd= 3AE thE 96 well plateo] 10
mM DPPH &9 180 xL9} A&} 20 yLE
gtste] 2 AdefollAl 37°C, 30 min &<t gt
1 & 517 nmolA SFEE SHoIh 2
YT 2oz 33 HrEAHoz AYs)
drie SFct9en, Y dxae=E
Ascorbic acid (Sigma—-Aldrich, USA)-& A&}
FYstA AHgstaTh
DPPH radical &7 &/4(%) = 100 -
{(E7H 8% / 7 &85) x 100
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2.3. MIZ HH
M| ZEF2P(Korean  Cell Line  Bank,

Korea)o Al RAW 264.7, HDF Cell-& i3},
10% fetal bovine serum (FBS; Sigma-—Aldrich,
USA)Z 1%  penicillin -~ (100 IU/mL, GE
Healthcare ~ Life  Sciences,  USA), 1%
streptomycin (50 xg/mL, GE Healthcare Life
Sciences)& High glucose Dulbecco’s modified
Eagle’s medium (DMEM; Sigma—Aldrich, USA)
Hjzlo] H7kste] 37C, 5%9] CO, <liH|o]H
QtollAl wiFstgom, Al 7] 36~48 ho =
FrAlok Al skl

2.4. M|ZLH§ Reactive oxygen species
(ROS) &3

Dichlorofluorescein diacetate (DCF-DA) =
< olgste] A Y ROS 5= Hsts £75H%
t}. HDF HZE o]g3lo] 2 x 10° cells/well2]
FEE EF St & 24 h wjgsianh HlE] A

g TR EF5to] 24 h 7 wiFE I
st4ct. 24 h & DCF-DA 10 gM H7lshA
30 min &% XA ¥ T T Flow
Cytometer (BD Biosciences, USA)& ©]-&5}
485 nm  excitation 530 nm  emission
wavelengthol| Al ROS9| ®gls Z4stqlrt

ke

25 M=z 4=g &3
Moon & you (2016)¢] wH[17]ef what
neutral red (NR) assayE ©]835lo] RAW
264.7. HDF Cell AlZo] tig AZ HEE =7
st12F 96 well plateo] well & 3 x 10*
cells/well®] AZE 24 h <t HjF7loN 2
Sttt 24 h & 7HAEF FEEE SEEE A
gk oh2 37CoA CO, HiF7IollAl 48 h <t
wierstaict. 48 h & NR  solution
(Sigma—Aldrich, USA)o] 1% ZgH F dAuj
212 wdste] 3 h Bt ik o 10%
formaldehyde &<o] H7}H phosphate buffered
saline (PBS)& ZF wello]l 100 mLZ 20 min #
glste] 1 ASFATE. NR desorb solution (1%
glacial acetic acid, 49% ethanol, 50% distilled
water)2 Z wello] 100 mL& 7Fsto] AlE Ujg]
NR& FE5t1 microplate reader (Synergy
HT; BioTek Instruments, USA)E ©]-&35}o] 540
mmo|A FFEE SF5HATE. 59 2w
33 stEzx o2 HAste] BAgE SHstart
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2.6. Nitric oxide (NO) MM Xl =A™
T 228 F9S 2E ﬂﬂa}ﬂ °

o] RAW 264. 74| ZZ 96 well plateoﬂ

x 10* cell/well9] ZE=2 B=E3 T 24 h
37°C, 5% CO, wiF7]|o)|A] wjekstsdct. HjeF
X & A|#3F LPS (lipopolysaccharide) 1 ug
/mL FE2 A" iz A|2E 10, 25, 50,
100 wg/mLe] =& 7}sto] 48 h ¢+ WY
Skt A=2 96 well plateo] griess reagent
100 pLet viFd Alx vk 45 100 uL
7¥sto] 2 Aol 10 min ¥RSAIRT &
540 nmoflA FFEE S

OHT Oﬂi
OI‘ 2 o —O|L

NO A Al (%) =
A= 872 O.D. at 540 nm
A= F-471E9] O.D. at 540 nm

X 100

2.7. Western blotting

JHAEE 2259 COX-2 Tl Hrd oA §
T FeIsh7] $45te] RAW 264.7 A& LPS
2 EFS FE% FH western blotting& 435}
act. 7 FEE 25, 50 mg/mLe] Fke}
LPSE AH2st & 24 h HjYH HEE S35}
PBSZ A& & RIPA buffer (50 mM Tris—Cl
(pH 7.5), 50 mM NaCl, 1% NP-40, 0.5%
sodium deoxycholate, 0.1% SDS, protease
inhibitor cocktail (Roche, Switzerland))= 7}
sto] AZE gofisty, AeHE &3t F, SDS
sample buffer (144 mM 2-mercaptoethanol,
60 mM Tris (pH 6.8), 25% glycerol, 2% SDS,
0.1% bromophenol blue)E 7ot THAS
HGXZl & SDS-PAGEE olgsdte] Tl
222 Eeotitt. 2ed 9eEe 100 V
) X7 A nitrocellulose membrane
(Whatman, UK)2.2 transfergt t}2 membrane
o &AX WAL 5% skim milk -SHoA
blocking A=?F ¥ membrane [ -actin
primary antibody (Sigma—-Aldrich, USA)oA] 24
h WHF 3 ©O}A] secondary antibody (Santa
Cruz Biotechnology, Inc., USA)-&-fofA] wHEs}
dom, wHto] ¢g¥F  membraned TBS-T
(150 mM NaCl, 10 mM Tris—Cl (0.2% Tween
20, pH 715)2 AHsHck  AlFHe] =
membrane= 4294 secondary antibody &<
of 35 min A & AL HE(Konica,
Japan)ol4]  Super Signal West Pico solution
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(Pierce, USA)& Azsto] A& S FL3t
o dAolA A E7I(QX-1301, Konica,
Japanese)S o|-gste] @At I HEA
o] thlZFS Tmage | (National Institute of
Mental Health, USA)E ©]-83} band % A}
o|l& HWst.

8.
B Age FUst st EHH R 338 o]
g BActe], & AY AW}E do] EAT
Hat + EFHEA(Mean+ Standard Deviation) 2
mrlstgen, A A= SPSS Window
Version 17.0 (SPSS Inc., USA)S o]gsfte] EA
st oA HEL Student t—test® A5}
gt A At pgtol 0.05 vvke o FAH
oz {ogt Zo|7t Sli= Al m WS

3. Zat | nF

T EYvEe] &Fel %7}":%—?% Frret 24
o et eiA glom, PAlsh BAS o
Asp] sistel A 7R 5 Bl @
e 24elcFe. 1. B A9 A3, A
FEES 05, 1, 25, 5 mg/g =2 A S
2w B oJEde & Belds gl Bl
fov), Ago] A48T EE 2ho] M 23
=9 & @ dFe S 29 F 29y
= gL 2l mggem % Eolus gl o
=

Total polyphenol content
[equivalent of caffeic acid (ug/g)]

100
80 |
60 -|
a0
20 | '
Lo n
05 1 25 5

0

Concentration (mg/g)

Fig. 1. Change of total polyphenol
concentration of Sicyos angulatus L.
extract. The results are presented as the
mean * S.D. of three independent
experiments.
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Fig. 2. Change of total flavonoid concentration

of Sicyos angulatus 1. extract. The
results are presented as the mean =+
S.D. of three independent experiments.

3.3. DPPH radical 27 &4 =3
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g. 3. DPPH radical scavenging activity of
Sicyos angulatus L. extract. The results
are presented as the mean + S.D. of
three independent experiments.

DPPH radical &7 &AL Eslo 7lAgF +
&9 st 42 &4 SHtHFig. 3). &
Ad A 7R FEES 05 1, 25, 5
mg/mL =2 A5t o] DPPH radical &
AsS gt A 11.3%, 30.2%, 59.01%,

80.8%9 A7 4L Urhon, &4tatA
qEZzZel 42 4#A ascorbic acid2 0.1%
FLoA 4% 3 SO AA A4S &
Q1 sttt

3.4. RAW 264.7 M= MZEE

THAIEF FEE0] AAE] RAW 264.7 Al
of it Mz BEE&E Elsta 5, 10, 25,
50, 100 pg/mLe Z+ L= X2|sto] AE
AEEE &9l statt(Fig. 4. 2 A3 i}, A
X AELS control 100% TH]  93.07%,
89.49%, 82.24%, 81.99%, 84.03%2] AESZ
RAW 264.7°] gt Alze] it {23t =40l
Ukt e Ag slelat 4 gl olst 2
o ATE B AE AEEO] £L 100 pg/ml
Sl ke ARe AL Aasnt

120
1004 1
80

60 -

Relative cell viavility
(% of cantrol)

40

20

Control 5 10 25 50 100

Concentration (ug/mL)

. 4. Cytotoxicity in RAW 264.7 cells. The
results are presented as the mean+S.D.

Fi

da

of three independent experiments.

3.5. HDF MIZ M=Eg

ZHAEE FEE0] Adfol AlZEQl HDF Ao
et Alx AEg&S ”lstazr 5, 10, 25, 50,
100 pg/mLe] Z+ SEHEZ AHZlsto] Alx A=
2 39l SthFig. 5). ¥ AY Ax}, Mx A
282 control 100% thH] 98.21%, 101.8%,
97.77%, 88.84%, 83.04%2] AZ&E HDF A
ZolA fogt EAdo] ERIEA] gtont, 85%
o] gEgo] H 50 pg/mL FEANA T
AdS 8PS KPotAdct
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g. 5. Cytotoxicity in HDF cells. The results
are presented as the mean®S.D. of
three independent experiments.

3.6. M=ZL{ ROS =3

& Aﬂﬂt-J F24 Hyo]| Fast Wy &
42 ol Aoz gudl 4Ed AEH 2o ff
aff ZFAJHEL %s o] Al W 4gd4ta Aol 4
¥ wA=A] ZRIstr] flste], ME thAb 2
FollA TAYSH= AlZ Y ROSE =435t Fig.
ool Yttt & Ad Zi, 7HAE 2252

Aelstae u B oEH ROS A4 oA =
Wt 9o, B3 50 ug/ml HEAA
30.63%9) ROS 44 oA woHE 2l soirt.

xR g FE dEd
ascorbic acid< controlito] HIS| Aol= A

shol & 4 QJglrh. ROSE AIZ ®i zo] &
AT @%, kool pAT WA, ¢ A5

Pelo] Qi Ao WuET glon] ROSE 4
st wol7loz Gatst aagol EAste]

J;
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200 4
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100 - 1
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Reactive oxygen species inhibition (%)

Control AA 0 10 23 50
Concentration (ug/mL)

Fig. 6. Reactive species  (ROS)
Sicyos  angulatus L.
extract. The results are presented as the
mean * S.D.
experiments

**%5001).

oxygen
inhibition  of

of three independent
(*p<.05, **p<.01,
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=EDIE:

= Atole] Aol MAA =d

o] ZF7FsH =eH[18,19], olet Bste] 7hA]
qf FEE0] et 24T Al W ROS 24
AAl matz Qlste] 7154 2= 28] 7t
LAo] 9le Ao AtgEo] At

3.7. NO ¥4 x5

dur2Ql NO9O| A4 Helglohd 4= Al
Asts WRtge] AT ste Aowm dHA
UOUH20], LPS &= ¥€E54 cytokine 5ol <
3 Hdo] frEe] INOSe| oJgt Hck NO 4
w52 ASAA, A Holu A1

g

He 9% w3

4 Qost Aoz deld rHal-24]. B
AL @F Wheel T JFTL Sh= NO
e oMele BUEA 493 ans st

2 pAEE F2E2ES RAW 2647432 =
j7f B39l LPS2E @5 F=et H 7HAdr 3

8 5,10, 25, 50, 100 pg/mLe] L= e
shod, Mol A3 9 924 A zdsk= NO
of digt 444 oA &IE & stAthEFig. 7).

2 AR dw M 228 BE SR
= o]lzAel NO A 94 34._ slolsty o

™, E35] 100 pg/mL BZoA 58.27%% =2
NO A4 ol mare shelshoich,

100 o T
80 A

60
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ps e}
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g. 7. Inhibition of nitric oxide production in
RAW 264.7 cell treated with Sicyos
angulatus L. extract. The results are
presented as the mean+S.D. of three

(*p<.05,

independent

**501).

experiments

3.8. COX-2 ¥d AMls &F

2 AFAE NO A4 Aol 'apzel 7+
Al 2222 NOS PGE29] Ao Fa%t o
TS e COX-29] g g Ao 7]gh
212 &lstr] 95te] western blot& 55}
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Control 25 pg/mL 50 pg/mL LPS 25 pg/mL
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50 pg/mL
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Fig. 8. Inhibitory effect of Sicyos angulatus L. extract on COX-2 protein production in RAW
264.7 cells. The results are presented as the meanxS.D. of three independent experiments

(**p<01).

ghol st4th. RAW 264.7 X LPSE A5}
& fxsien, 7MAE FEES 25, 50
pg/mL BEE AFgste] COX-2 A 94 &
= Fig. 8¢ UrE}LH At E AdAx}, spAlE
FEE2 A9 st9E 1 5 gEH COX-2
A A 'Ite %‘ﬂo}fﬁiﬂ, E35] 50 u
g/mL EEoA 45%9] =& COX-2 A4 At
eR Qe o]t 7*8 Ait= 7 255
| 4% Aol ool e NOAAYT COX-2
aHo g AQAFIoZH FHEF B0l &
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SPE 2AEMY] &8 Thse =eldl
stk 7HAEE 2280 £ Zajns
EotHlolE S RISk, DPPH
radical 27 A Esle] JHAeE A aTE
] O}Oﬂr/} THAEE 2R F EYvE @
EfEolE 2 21 mg/g, 0.72 mg/g
Oi 9*"@‘“0‘11 5 mg/mLsEolA 80.8%2]
radical &A AL &9l sHYh THAE =B
S RAW 264.7 M|zt HDF A|Zo|A4 100 u
g/mLsTrtA] folgt ME ZAo] FelEx] oF
gtort, 7t AlmoMe] AE PEgo] &AW
RAW 2647 AZAHE 100 pg/mLsEofA,
HDF AlZAAE 50 pg/mL skolA o A

R o e
2,“.4 ox ma rlx

mlo
e

o

LJK‘L

As stk Az i ROS A4 dAsdE
=A%t A3t I o]&HQl ROS A A a3t
= Q"Jg}ﬁi‘:ﬂ, %5] 50 ug/mLBEolA
30.63%%] ROS A4 JA| a5 &<l st
AT aHE i—}“lg} 1 15+ NO%2 COX-2
A A a3tE EIgt 23} 100 pg/mlsE
|

oA 58.27%9] &2 NO AM oA aatet 50
pg/mLsEolA 45%9] & COX-2 A A
A 2l skelh olet 22 AyE Fetsto]
= o tet 4S vUedle & EElEe] &
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