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Abstract: To develop wrinkle care cosmetic ingredients, various species of plant extracts were investigated.
Accordingly, Ligustrum japonicum was selected as a candidate for developing cosmetic ingredient. By high perform-
ance liquid chromatography, 31.06 % of oleanolic acid and 8.92 % of ursolic acid which are well-known for anti-wrin-
Kkle effect were analyzed. The possibility of Ligustrum japonicum fruits extract (LJE) as a cosmetic ingredient was
investigated using several biomarkers related to anti-aging, including anti-wrinkle, moisturizing and anti-inflam-
mation. Procollagen type I and hyaluronan synthase-3 gene expression were increased by LJE in a concen-
tration-dependent manner, whereas elastase activity and matrix metalloproteinase (MMP)-1 , MMP-2 and cyclo-
oxygenase-2 gene expression were inhibited. As the results LJE is applicable for a potential cosmetic ingredient fo-
cused on anti-aging effect.
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oxygenase (COX) 2 A7} k3] X85 11
ekl 7S AL Akl fJal] Zepalle] A
o] sk Aol 71d S&5dw Ealas
metalloproteinases, MMPs) &] @&o] F7}sle] 7|4 9]
T A AR FeHl deka’l Fo FEvF S

¥ wdd 2SI o] Befiehe Ao e
Jol 33 =3} del A FoIstH8]. Elastase ¢A]
HAF] el oA HEAE Bellske AR A
S ZAtel ol 21 @A) Ftste] F st dldel #
ofatA Hrh

Hyaluronan (HA)&= 359 Alxe7|d FA44F
2 e BAstal Qe Ao® dEA 9lon Q1A 3
oA HAS] oF& =3ke) 3 fhav]s 0% Wiy
B} 9ItH9,10]. HA+ hyaluronan synthase (HAS) el 2]
1 s 2= 35 oAl HASS] &do] =3} A4}
#AANSE & F Utk

B (Ligustrum japonicum) v EFd U534 Olea-
ceae) ol o= AERE O R AR vt 2 -2y} A
T, ' AP AboRA] it 150 ~ 1100 m A% &
WA A2 el Apgsbe, o] 3 ~ 5 molil 7=
3| Aol ] &o] FElsitt

F}2] of| = oleanicacid, mannitol, glucose, palmitic acid,
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stearic acid, oleic acid, linolenic acide] $Ht-%o] it =}
3] ol oleanolic acid, acetyl oleanolic acid, ursolic acid
7b REAI FAblE AR 149 %7F SE ST
Ay Foll= palmitic acid¥} stearic acid’} 19.5 %
oleic acid, linoleic acid 5©] 805 % =] alom, &
o 248, Bt A8, wmshlA| ZHgo] Qltha BalE o]
ATH111.

ole] ¥ A= FENA &5l e FUT F&
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2.1 U7 FE=9 M= H Y
211, EUF FE=2 M=
=

AFZoA Falst Fig S oA Hzske] w2
3 F, 1 keS 108 7FES] 70 % (V/V) olghe 4=
©% 6h 7t 37 FEa P33 F, 8 um FHA}o)
=5 2t o AR ofisgltt, o] olitE FENE 60
T olatellA] s s & A x7|E o] &3 ¢k
8] AZAA T FE2= 29 g TSSO
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2.1.2. HPLCE o|3st &Lt o EM

- FEE] FaAdE 171 {8l 2435
A ZvLE 71203 (High performance liquid chromato-
graphy, HPLC) #41& 333t &4 2dox 3
ZulE 1839 ProStar210/PrepStar2]8seriesS, 2 H
< RP - C18 (250 nm x 4.6 nm, 5 ym, Mightysil), 57
gL 203 nm=E ST o] F S Acetonitrileol] 0.1 %
Phosphoric acid (H;PO)E 9 @ 12 3|45k AMg-ak3ith

filo -0
dr
2 T
ol Mo

2.2. M|=ZHHk

AbEel AHAt AdRolMAZ(CCD-986Sk, human  skin
fibroblast) &= American Type Culture Collection (ATCC,
USA) A +9lstai e, o] Aol E 37 C, 5 %<
CO, 3tellA 10 %2 HlokA8 % (FBS, Lonza), 50 units/
mL 2] streptomycin (Sigma, USA)S #1713 ISCOVES
MODIFIED DULBECCOS-M (IMDM, Invitrogen) |4
GRS A=

2.3. M=Z MEg2| ZX(MTT Assay)

AIZE 96-well plate®] 7} wellell 1 x 10° cells/well]
TER BF F 37 T, 5 % CO; 3ol 24 h 53k vl
Fsto] Al s FAAIZATE thed AL mF WA E
AASIL T FE2ES FEHEE A2t T 24 h
Zol wjokst & viX| = A 73}aL PBS (Phosphate buffered
saline) 2 A5 F W14 AlH 50tk MTT (3-[4.5-
dimethylthiazol-2y1]-2,5-diphenyltetrazolium boromide,
Sigma, USA)E 3 mg/mL %7} ¥ =% PBSe| o]
aL o]E v Al HIAIE o] &Eke] 1/10% B4 e F 7t
wellell 100 uL. 37Fsle] 37 T, 5 %2 CO, 3ol 4 h
&<t wFstdT ZF wellell &9l o1&2] wiAE A
Aste] DMSO (Dimethyl sulfoxide)E 3+ well & 150
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Table 1. Primer Pair
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Gene Primer sequence

GAPDH Forward 5 - AAC GAA TTT GGT CGA ACA GC - 3'
Reverse 5 - TGA GGA GGG ATT CAG TG - 3

COL1A1 Forward 5 - AGC CAG CAG ATC GAG AAC AT - 3
Reverse 5 - TCT TGT CCT TGG GGT TCT TG - 3

MMP-1 Forward 5 - GAT GTG GAG TGC CTG ATG TG - 3'
Reverse 5 - TGC TTG ACC CTC AGA GAC CT - &

MMP-2 Forward 5 - ACA AAG AGT GGC AGT GCA AT - 3
Reverse 5 - GTG CTC GTT TCC GTA GTA GG - 3

HAS-3 Forward 5" - GAG GAC TGG TAC CAT CAG AA - %
Reverse 5" - GAG GAC TGG TAC CAT CAG AA - 3

COX-2 Forward 5 - TTC AAA TGA GAT TGT GGA AAA ATT GCT - 3

Reverse

5" - AGA TCA TCT CTG CCT GAG TAT CTT - 3

2.4. Reverse Transcriptase - Polymerase Chain Reaction
(RT-PCR)Z 0|28 mRNA s &3
2.4.1. RNA 22
RNA #2415 9l&l A2 Y€ total RNAE AlfomlE
vjoF o 2 HE] Trizol reagent (Invitrogen, USA)E A&
sto] FE3FQITE RNAS 59} 724432 Ay nm /
Ag nm¥E 53S F3l gRlsk3ial RNA 582

260 nmelA FFEE S8k

2.4.2. RT-PCR

cDNAZHS2 3 ug® total RNAE Oligo dT 15 (500
ng/ul) primer, dNTP (10 mM), RTase inhibitor (40
units/ul.), Powerscript T RTase (Clontech, USA)E
H71ske] 25 CTollA 10 minZt primer annealing, 42 C ol
A 60 mintt cDNAE @dstar 95 CellA 5 mingt
RTase denaturationA|Zth. PCR cDNAZH5-E GAPDH,
COL1Al, HAS-3, MMP-1, MMP-2, COX-25 5373
7] 918401 DNA 3 pL. 25 mM dNTP 2 uL. 10 pmol
primer Z+7+ 2 uL, 10X buffer [10 mM Tris - HCl (pH
8.8), (NH4)2S04 20 mM MgCl] 5 ul, 2.5 unit taq
polymerase 0.5 uL& =33t SFF5 Hste] 50 uL=
zAsd etz 5 AXE2] primer AL Table 13 2+
t} PCRel 2sle] AP E 222 1 % agarose gelollA]
21719 %3} image analyzer (UGEN, U:Genius, UK)

2 3013191 01, Z} band®] density= Densitometric pro-
m (Gene Tools from Syngene) < ©]831] 573} c)

2.5. Zymography &4

MMP-2¢] 245 dA79ss F3l S4sk= W
[12]S S&3ld &AL cell lysis buffer [50 mM
Tris-HCI (pH 8.0), 150 mM NaCl, 5 mM EDTA, 1 %
Triton X-100, 1 mM PMSF]& 2|3t & Bradford
assay s AAlete] whaldl Qs glgh & ARE-SRQiTH
A 9} Tris - Glycine SDS bufferZ 412 I AF-2-of|A]
10 minZt ¥HSAIZ1 3 0.1 % gelatin®] ¥3%¥ SDS-
PAGE®A 7] 03%"]%":}. 71 ¥ 10x Zymogram Rena-
turing buffers 3 1 : 9% 33X slo] of7]of gelS &
= % 30 min &< A2olA gently shaking all= ¥ 1
x Zymogram Developing bufferol] @ojx A&ojA] 30
minE <k HFEAIF T 1 ¥ 1 x Zymogram Developing
buffer? W7 F 37 CTollA 4 h vjFsiich. wjeko]
£y 5 Coomassie blue R-2502.% 30 min 7} staining
3L gel 7ol M=) &1 w7b4] destaining&F3A .
2.6. Elastase &4 &3

Elastase &4 5745 $I3}9] Elastin-Congo red agar
diffusion ¥ [13]= AH&-8FSITE 15 mL 2] 200 mM Tris
HCI Buffer (pH 8.8)°l 0.1 % Elastin-Congo red®} 2.5
% agargs =] =31 —‘ﬂ AgEE FYT & e wel
(diameter = 5 mm) < TH|SI T FEEZ FH| S A
.9} elastase (1,000 umts/mL Sigma, USA)E 242} 1
uL. =H]8k0] microtubeoll A 412 3 Zd-2¢llA4] 10 min 7F
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Figure 1. Effect of LJE on cell viability. Cells were treated
with various concentration of LJE and cell viability mea-
sured by MTT assay. All experiments were done in triplicate.
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WA AT R % & NS 10 ul F8ke] Elastin-
wellell %13} agar plate® 37 Cell
] 24 h B2t HH % halo diametersE 7433t Iz
TORE= ABE AYehA] kil elastaseWt F98ke] AF
RSkl elastase s Al Y dxroRE
0.002 % HEE AZAB(167 LU) S AH-ahlt

Congo red agar®

3. dat o

=2| Oleanolic Acid2t Ursolic Acid &tzf

Al

}
o
=
==
FUF FEES & =3 a9E FRlshd A F
94 ol

gae] EFalE "ol FES dWste Aoz duEA
oleanolic acid®} ursolic acid®] =4 4 1 3haES- 8135}

1A} STk A FEE2] oleanolic acid9} ursolic
acid®] %S HPLCE o] &3fo] E4]3 A3} oleanolic
acid 31.06 %, ursolic acid 892 %% 1= o] o]gj3t 4
TOR Qlete] Fpy FEEC] 3 3t et s A
o7 odstsiri(data not shown).
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3.3. COL1AT, HAS-3, MMP-1, MMP-2, COX-2 mRNA &
30| D|X|l= g

G w3}] 7ol wojshs Fepale] wdn AlEe]7]
A T AR R TS B3 Q= HAE §4dsk=
HAS-39] &&g Fall vy 550 72 42k &
ol ofu gt °§§% w2 =4 gletaat g2 Aol
Fof P FEES FEEE AEd T RT-PCRS
T3y 5to] COLlAlJJr HAS-39] Wz #lskal
ZebA Ba) 249 MMP-1, MMP-29} k9] A

At ISk Aol #osh= COX-29] wd-g el
1A G AfotH ol YT FER JUF FEES
A2]gt 3 320 nme UVBOIA 1 h B¢ =EA12
RT-PCRS =33t MMP-1, MMP-2, cox—zA ]
Fe e oaw I A R FEE A vt
k=2 COL1A13 HAS-39) & afo] Zr}sto] 3
%%%01 COL1A1¥} HAS-39] WS Z7HA 71+
1k 1 MMP-1, MMP-2, COX-29] & o]
U FEEY TR Edo® TAashs Al
2). Fﬂﬂ A Sl

T FEhe #ds S/M7I

HAS—S?J T 7k el e e B sEe
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3.4. MMP-2 CHHZE S| 2doj O|X|= F&

MMP-2+& MMP-1, 13, 189 2J&f ¥ wdd =
Z+e T opA] Bafste] Fed) el A4 Hojdie) ut
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Figure 2. Determination of gene expression by RT-PCR using the gene specific primers (A) COL1Al: (B) HAS-3: (C)
MMP-1: (D) MMP-2: (E) COX-2. Cells were treated with various concentration of LJE.

S gAo = dejsto] 5 i 2vE THRe & 3.5. Elastase & AM =1t
1A tH(Figure 3). 5 @Al sl Fepal el v 5o &S et

e 74 E T shuel dekA'lE MMPsell £38k=
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Figure 3. Determination of MMP-2 expression in human
skin fibroblasts by gelatin zymography. Cells were treated
with various concentration of LJE.
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Figure 4. The effect of elastase inhibition assay with elastin-
congo red agar diffusion method. LJE concentrations of
loading samples were 0.01, 0.05, 0.1, 0.5 %. RC: 0.002 %
Retinol crystal (167 1.U).
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