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2 2 B AT = AL FEES 55 @S A8 Aste 3"‘@} At ~ERA] & J A, Matrix metal-
loproteinase-1 (MMP-1) mRNA =& 2 wazdo] A4 x| #d AFs APt AL el 2S5 %
AReR FEtL F7] SR FEet] 7 FEE T & Uis a3t &9 °“F/V\EM] IGA e Y A,

EtOAc ®3o] z}2} SC50=4.89 pg/mL, IC50=235 pg/mL & 7F& 53 d3= Yepgicl webs] i) 714
E2 EtOAc w8 EE YE Ayt A7 2=2vtEa9E o] &5} wé As sty g &40 «-vini-
ferinlS #3382 FAARE EAsATE RT-PCRS ©]83 MMP-1 mRNA 2d-5 %74 EtOAc w8 E7 «-
viniferin 2+ 50 ~ 60 % (10 ~ 100 ug/mL), ¢k 60 ~ 75 % (05 ~ 2 ug/mL)2] AMEZIE Yehl o,
Western-blot-2 ©]£3 MMP-1 ©+d A2 713t Ao A 92| EtOAc =3} ¢ -viniferin 22 FEolA
27} 50 ~ 65 %} 55 ~ 65 % Al &S JeRYUek AEH O, ¢ -vinifering -3 A2 9] EtOAc #3859
F5 ML 7163 SEE LS s AAE Y T3S Elskglvh

O\

Abstract: In order to evaluate anti-wrinkle activity of Carex humilis extract, free radical scavenging activity, elas-
tase inhibitory activity and reduction of expression Matrix metalloproteinase-1 (MMP-1) mRNA and MMP-1 pro-
tein were investigated. The roots of Carex humilis were extracted with 95 % ethanol and successively partitioned
with organic solvents with increasing polarity of the solvents. Each fraction of organic solvent were investigated by
using free radical scavenging activity and elastase inhibitory activity test. Among them, EtOAc fraction showed anti-
oxidant activity (SCs=4.89 ug/mL) and elastase inhibitory activity (ICsy=23.5 ug/mL). EtOAc fraction was devel-
oped on silica gel by open-column chromatography and consecutively re-developed on C18 resin by prep-HPLC to
give « -viniferin as a major component, which was confirmed by spectrometric analysis. In the assay on expression
of MMP-1 mRNA by RT-PCR and protein by western-blot, EtOAc layer (10 ~ 100 ug/mL) was reduced about
50 ~ 60 %, 50 ~ 65 % respectively and @ -viniferin (0.5 ~ 2 ug/mlL) was inhibited about 60 ~ 75 %, 55 ~ 65 %
respectively in human fibroblast. Therefore, our findings suggest that EtOAc layer of Carex humilis containing « -
viniferin can be useful as an active ingredient for cosmeceuticals of anti-wrinkle effects.
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wo] FFo] AdHEu2].

L 9 AAE] Ashd, 23] 23] 9 ofefle] ol A
FolA= 22 02 33] AJEL] keratino-
cyte AH AUsHA A AA ek AEe] F3te]
o m, H3L2] 7] A (extracellular matrix) o]} E2]= A
Aol Wk el o3 ANA ek AEN7DE 7

e A, AAL A7) el 7“%‘3@2% moqs}

gz o F o

LZ‘J ﬂV}
5 okA Frk
FrA A, 34
gkl %15} = I
‘;&‘ﬂ? o] Arte] FX= T,
 TE e AEEe] gAET
ol gt M7 AE A= AfotAlaEe] &/do] 4,
242l 3} &C‘J 5], UVell oJalf Aste] Al = Zezl
Aztdol 2k HAE detavlo] FrhehAl ok
w3 Aﬂ»iavlﬁ s MEYA gz I 2L
o}A| (Matrix Metalloproteinases, MMPs) 8] &7}=2 ZepAl
5 7149 Fal7F T7hE 2 219 W) solar scar7b HAY

uietalEste] =), Al 367 Al 2 &, 2010

A% - 3195
Sl ®3, -2 AR} s Ee] fal o] f
QJH 3 A3 Fal} AAEsE Aol 90 @
Holup AR, AVE A AL T8, BFE, vy

Aol ge] MApsA o] 3 wahE 2ejsts shte)
Aolo] BLH3-51. 53], Fehle w3 3o FYRO

TTo—
24 MMP-10l| oJaf Eaject ufehr go)x dwst

T5 A Q9 T 7P & Fis A sk ol el
’—4 A28 7148 S T7H7IA Al2s] 714
< Wk a4 MMPsE Aslistozs A7) Qe
@ IH-E G s WS BAE] 915 Al
7} o] Fol x| AL Qlrt.

AWAE (Carex humilis Leyss)< $-2lubel 29| 1%

Z]

L

Azt

ukelEolv Axe &2 &l U= Abxe thdx=
TR 20007H4 A E7E sk vk 7= 6 ~ 10
cm, T FHal gow, £V Ao, Tt I F
I 4w, dol=30em AL, £ 1 mm X ], 7B
= AFAAS D, 7 gol Y Qi) 2 o]k
~ 3N, & oA N7F 7] el 241, A% 1
27 9o, do] 12 mm FEY -2 AdMo
Lojake- 1 ~ 27F &7 Lol B3, AF
3 mm YL AzAdo|t}t HlEzte P o R Fol
Ust2 g Zon 71 gtde] girt o
- o, ekem = 3A s depxith o
2 Zo] 2 mm2 MEZ H2 E%@O]W[G].
AAZAA e FetES]
clooxygenase)-22] &3} TNF (tumor necrosis factor)
o] WES FAlol AAlstL(F 7153 52003-0084271).
3 2 AEFZ 2 (prostaglandin) 0] 2k GE(8 &
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@ -viniferin= COX (cy-

L=r Nl =1 ﬁ@’%

A e= COX EAS oAk ﬁ?“&% Aol ko
Shoh= Bz Q1o ™ [7-10], B3t 3953 A=A
E¥olo] v do] = II(topoisomerase 11) 2] A2 o))
sto &9t avE e AU11-13], okAEE- 7
el a4E oAlste] 719y s Ees T A

[14]1°% H3E Hf Qo)

A8 AFtelA= AHAE —71‘*%% o] ZleA] et @~
viniferin®l] gt A+ oA A 2Hgol et A=
Harse] O‘Q‘Jr AR MMP-19] 2%
gl Ao gk o|Zle| Al gt a-
viniferin 2] 04% V’”Vq Hixo] gl
A &

o MMP-19] %
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A& A=Ak
2. deidz o Uy

2.1 AleF & 7171

AAE(Carex humillis) S 3% k] A ollA 4913k
RAoR &1 F ANFE AAS By FEuks ALE-5)

Aot FE 9 BeAAel ARE-3E methanol (MeOH).
methylene chloride (MC), ethyl acetate (EtOAc), bu-
tanol (BuOH), n-hexane<> ©4s}sh(Korea) oA AJ4kst
SlE ARE-SFL L, el ARE-ST acetonitrile (MeCN)->-
J.T.Baker (USA)?] &uE AHESI3ITE 27] #eloll=
silica gel (Fuji, Japan) & AM&-8}91 11, @ -viniferin %
43} GAoll= HPLC (10A, SHIMADZU SCC, JAPAN)
A 2~EE AREsEiTh sk GAlo] AHe-st A7l ACE
HPLC ColumnAlellA] A|Z8t ACE 5C18 (250 x 21.2
mm, Japan)= AFESFITE UV 542 UVS00 (Perki-
nelmer, USA) & ARE-8F3 A1, IR FTS3000 (BIO RAD :
USA)& AREsldlon, F284L2 500 MHz NMR
spectroscopy (BURKER: Australia) 2 =733}t
LC-Massi= HEWRETT PACKARD 8453 Spectro-
photometer (Varian, USA)E A3}y positive ESIZ
A BT

A Aol 3E(CRL-2076)=  American  Type
Culture Collection (ATCC, USA)ZFE F-{]3F% 0.,
AlEuoke] Qs wjx] 2l AlekS Invitrogen (USA),
Sigma (USA), Nunc (USA) ZH5-E T4l3te] AHg-salct.
4% 5742 TecanAH Austria) ] Infinity M200 mi-
croplate reader (Tecan, Switzerland) 2 A}-g3sto] =4
39 tt. RT-PCRS  SuperBioAHKorea) 2] All-in-one
RT-PCR Kit (P7004)E 3F31.2™, Western blots 913l
Bio-Rad (USA) 9] western blot kit 2 semi-dry transfer
system= AF2-3}91 1L image analysis system (Bio-rad,
USA)ex ZA¥s gRlsigltt. A= Santa Cruz
Biotech (USA)ellA +J3kaict.

22. tHHE FES9| M=

221. F& ¢ 22

A% AAL(Carex humillis) %815 (41 kg) 95 %
2ol Al 1097 FE33T) FE0]
B ¥ FEAS w55 5= 088 kg= HS3IA
o FF5ES 10 L ZAS E4kA17122 MC, EtOAc,

oflgheeoll F&sto] 4

Figure 1. Structure of « -viniferin.

BuOH =42 F335lo] 2z MCF 0.02 kg, EtOAcE
048 kg, BUOHZ 0.09 kg, A1+% 029 kg& DUTH

T3+ EtOAc +85(048 kg)2 A7 AH(9 x 20
cm, FUJI silica gel) & AH3d n-Hexane/EtOAcE &
Agrl(1 2 1)E dto HPLC ¥4 ¥ A #1(ACE HPLC
Columns, 60 % MeCN isocreatic, 286 nm)3}e] <=3t

@ -viniferin(££% = 99 %)< Itk

2.2.2. a-Viniferin

@ -Viniferin (CyHs0Og) = 2124 8] LR 0] Z1&
e 8 5000812 B35kl UVE S48 A may 203
+ 2 nm, 287 = 2 nmell YERSTE BESEEEA A o
e} eSS4 w) 344= 3308, 1,590, 1,504, 1,436,
1,350, 1,218, 1,165, 1,109 @ 817 cm™ ¥-olA &3}
Atk LC-MSZ 43 A% m/z = 679 [M+HI,
678[M1=Z <l =loH 'H-NMR#} “C-NMR A2 &=
oju] By Azl FA A gl ST 15161
'"H-NMR (500 MHz, Acetone-d6) : & ppm 4.11 (s, 1H.
H-3(I)), 4.77 (d, 1H, H-3(II)), 4.85 (d. 1H, H-3(I)).
505 (d, 1H, H-2(Il)), 6.09 (d, 1H, H-2(I)), 6.14 (d,
1H, H-5(), 622 (s, 1H, H-2(I)), 638 (m, 3H,
H-7(LILIN)), 6.74 (d, 1H, H-5(I11)), 6.87 (m, 3H, H-3
5(D), H-5(I1)), 6.92 (m, 4H, H-3'5(ILI)), 7.18 (m,
4H, H-2! 6(LI), 7.36 (m, 2H, H-2! 6(I)):
BC-NMR (125MHz, Acetone-d6): 6 ppm 46.4 (C-3(1)),
52.8 (C-3(II)). 55.7 (C-3(I)), 86.4 (C-2(I)). 90.0
(C-2(ID)). 95,6 (C-2(II)), 96.6 (C-7(ILIID)). 98.0 (C-7(I)),
105.8 (C-5(I1D), 106.2 (C-5(11)), 108.5 (C-5(1)), 115.7
(C-35(1)). 116.1 (C-3:5(IIL II)), 1188 (C-3a(l)).
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119.7 (C-3a(Ill)), 120.9 (C-3a(Il)), 128.1 (C-2:61(D)),
1282 (C-2'611)), 1286 (C-2'6 (III)), 132.0 (C-11(D)),
1323 (C-111)), 1325 (C-111ID)), 1387 (C-4(IID)),
139.7 (C-4(1D)), 1412 (C-4(D)), 157.8 (C-4(I)), 158.2
(C-411D)), 1584 (C-4(III)), 159.4 (C-6(ILI)), 160.7
(C-7a(1)), 160.8 (C-6(IIl)), 161.6 (C-7a(l)), 161.8
(C-7a(Ill)).

2.3, &itEt 2

Hatano 9] ®¥HS& W-83+[17] 0.2 mM ¢ 1.1-di-
phenyl-2-picrylhydrazyl (DPPH) €<% 05 mLo] A&
5 TR 1 mLe 78k, Voltex mixeri 10s 3+

T Aol 10 min F HESAIZD ¥, 520 nm oA
BEE SN oY UF2EZE = ellagic acidE ZA|
tol 5% O}Oﬂﬂr 7k Al79] aabslaa-2 SCso#l (sca-
venging concentrationsp: DPPH #t]Z §4S 50 %=
AAIE= o 2 FE)E YRtk

I Eld' ol

O

Q3 ug/mL

2.4, HBtAERK &Y M| "ot

1232 mM Tris-Cl ¢&8 (pH 8.0)°ll N-succin-
yl-(Ala)s-p-nitroanilide 1.015 mMeo] £aje 712
1,300 mLell, A5 dFEsERE JATE A As
100 mL H7Fste}, o 7)ol &491(0.037 u/mLF2] elas-
tase FE4)S 100 mL H7Fsle] 25 T 2244 10
min Zl WS- A7 UV-Visible spectrum 410 nmoilA]

Jsta ) ok diZTEE oleanolic acidE
gsksict 72 AlEe] oA #8-E SCsoAl
(N-Succinyl-(Ala)s-p-nitroanilide & N-succinyl-(Ala)s
9} p-nitroanilide® w35 = A& 50 %= JA|SH=H
Q3 pg/ml %) E eI

A1 AL N-succinyl-(Ala)s-p-nitroanilide”} -&3¥
58 2l 1232 mM Tris-Cl $H5-8-9 1,300 mLE
Hrrel, AT st w22 AEE HIrenh

2 =3
=
=

=

[(AAF2 1]
Elastase Aal1&(%)
1A/ (dZ2T-

AH )} x 100

2.5, M= HHk

ATCCAFZH-H 1% Abgt Ad-frobAl 3£ (CRL-2076)
£ 10 % fetal bovine serum (FBS), 1 % penicillin-
streptomycine 3713} Iscove's modified Dulbeco’s me-
dium (IMDM) .2 A7} 5 x 107 cells/dish7} ¥ =5

uietalEste] =), Al 367 Al 2 &, 2010

slo] uljoksSiTt w871 100 mm cell culture dish&
ARS8 O, 10 ~ 12 mLe] WA R 37 C, EIFER
FAE= 5 % CO; w710l & v dstelct. v+
Ao F HA Zol 11, confluency o]l EE3 Al ¥ &=
0.25 % trypsin-EDTAE A8} trypsinizationdt %

Aleh wieFste] fA8At

*alo}o]h AZ= v EZE ol EAskeE B4 &
2ol 93} 3-(4,5-dimethylthiazol-2-y1) -2,5-diphenylte-
trazoliumbromide (MTT)”7} MTT- formazan®. 2 %+
QUE 01744 oko ;(Huq /\Lo}olb }ﬂ__LJ /\E f;qal
= 9lt}H18]. 24-Multiwell plated] 5 x 10 cells/well
ST AR Aol EE 10 % fetal bovine serum (FBS)
o] 7kl viHE HF3ko] 24 h vkl kR Al

T

3£ O

XE O] WA & serum-free WIA| 2 WAL A &S

H o Aeste] 24 h wjekslth iz o2 A HES
531 EuvhE A glste] mFsiaitt vioFo] Ed Alate]
MTT €9 (25 mg/mL) 100 mLE 37}sled 37 CollA]
4 h WA AT A5 S A 733 dimethyl sulfoxide
(DMSO) 500 mLE 37}ste] Ad¥ MTT-formazan
AR AE E30A1Z] & ELISA reader® 570 nmeoilA]

FHEE S99 AE 542 dxTy vk
FHE WMEgE Yepdth
2.7. MMP-1 &8 Molls Lot

2.7.1. UVA AL 2 AHE X2
AFE AFrobAlES 1 x 10° cells/dish®] FE2 60 mm
cell culture dishell 24 h #F38EATE 24 h 5 ¥ & AIA
3}a1 phosphate buffered saline (PBS) 2.2 A% 5} Hj
#9] serum A% AA F PBS 3 mL& ¥o] 6 J/em®

UVAE A}t UVA FAF & serum-free A2
At AFEFS Aste] 24 h vttt

2.1.2. RNA 22| % RT-PCR

RT-PCR& AHg-3te] MMP-1 o] &<l
UVAE ZAFSto] 24 h ulekst /‘]EE B TRIzol re-
gentZ ©]-&3F phenol-chloroform %% WO ® total
RNAZE E251990h A% T 1 ug9 total RNAE All-
in-one RT-PCR kitE AF&3Fe] MMP-13} 8 -actin®
RT-PCRE 3o, vkg =102 MMP-12 95 C

1 min, 48 C 1 min, 72 C 1 min, 25 cycles®] L.

[e]

=

913t

, B-actin
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295 C 1min, 62 C 1 min, 72 C 1 min, 25 cycles®
HES- A1 TE RT-PCR producte 2 % (w/v) agarose gel
o] 7] 9%3l%] image analysis system® 2 A=
Ao, ddES UVATS A gz

Jasto] Mg LeERf .

jur)

Actin Primer
- sense @ 5-GAGACCTTCAACACCCCAGCC-3'
antisense : 5-GGCCATCTCTTGCTCGAAGTC-3'
MMP-1 Primer
- sense : 5-TGGGAGCAAACACATCTGA-3’
antisense : 5-ATCACTTCTCCCCGAATCGT-3’

2.1.3. Western Blot

Western blot W 2.2 MMP-1 ©d w3 S 213}
7] 18l UVAE ZAFste] 24 h wljeFst Alze] x| &
5o} ultra-filter concentrator® &3] western blot®]l
ARgEE whld YRk BCA (SIGMA, USA) Aloks
A AT vl d el whel AZgeielon, g
total proteine protein electrophoresis system (BIO-RAD,
USA)S o]g3}o] 10 % acrylamide geloll #7]%% 3t
T semi-dry WH O ZE PVDF membrane®l] #7953t
G2 S transferst$Ith @ o] transfer® mem-
branes 5 % skim milk® blockingdlal anti-MMP-1
F anti-MMP-1& 143}
+ HRP-conjugated anti-rabbit secondary antibody &
Aglsto] WhEAIZATE BEg-0] ¢ membranes- HollA]
enhanced chemiluminescence (ECL)Q} HH-g-A1A X-ray
HEof 73435te] A5 IS F image analysis system
o= Ag gt $HES UVATES A of
Zrd Hlwske] Wita R Uiy gk

primary antibody® HF-&-A]71

3. Z= o n#
3.1. DPPH &d 9H| ==

Hatano 59| "Hl& ol&3ste] AAE & F5=
¥} Zbzke] #EEC] ksl s 543 A des F
Z%5(SCs = 4.97 pg/mL)3 EtOAc ¥ =
4.89 pg/mL) oA 272 AFEH ellagic acid (SCs =
2.54 ug/mL) &} B2t AE o] 93 A A B
t}H(Table 1).

Table 1. DPPH Assay of Carex Humilis Extract

C"?;;‘git)m Activity (%) SCs (ug/mL)

1 10.90

EtOH Extract 5 50.12 497
10 82.16
-2.88

Hexane layer 5 777 ND
10 899
1377

EtOAc layer 5 51.19 4.89
10 80.67
11.05

BuOH layer 5 51.98 475
10 80.74
11.35

Water layer 5 48.41 6.07
10 78.61
34.68

Ellagic Acid 5 81.34 254
10 87.83

32. dEtAEH Y oM &5

AL ogE FEEI A7 £9=9] AeAErA
G4 A G55 Bk A, oeE FEET EtOAC
& Eo A IC5°] 2+t 31.2 ug/mlL, 235 ug/mLO =2 1}
gkom t)ZFR A3 oleanolic acid: 11.85 ug/mL
O 7 Usith o]52 dekrekA B4 oA &3} ole-
anolic acid® thi= WA 9 Bl w2 -8t AA a34E 7}
= FR18HA T Table 2).

3.3. a-viniferine| £z

WAL FEEE AL A0 B YU &
53} AebaEhal B4 oA E5S S4@ A5 EOAC
Begld 4T WIS WA B BAE wolt

o

=
EtOAc EIES HPLCE %6}01 "41%“* N AARES &
O
E

Aozl a/—vmlferm—o‘ o]%& MMP-1
mRNA & g,l 1;/_}13 %) /\g/\% °4xi] }\]?5401] A].Q_O]_oﬂl;].

3.4. Al.EI- A-IOO}. Aﬂ EA‘l

AL oeke FEEQ EtOAc 8 Eo| 34kst 1l
ApA el Al &4 oA Zrt 7 5197 wiel,

J. Soc. Cosmet. Scientists Korea, Vol. 36, No. 2, 2010
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Table 2. Elastase Inhibitory Activity (%) of Carex humilis
Extract

Concentration TN
(/L) Activity (%) 1Cs (ug/mL)
33.33 52.77
66.67 69.84
EtOH Extract 312
100.00 76.95
133.33 71.07
33.33 495
) 66.67 17.45
Hexane fraction ND
100.00 21.69
133.33 36.98
33.33 64.66
66.67 76.38
EtOAc frat 235
100.00 89.52
133.33 93.04
33.33 1.50
66.67 547
BuOH layer ND
100.00 10.45
133.33 789
33.33 4.03
66.67 15.83
Water layer ND
100.00 11.82
133.33 9.7
3.33 731
) ) 6.67 20.59
Oleanolic Acid 11.85
10.0 39.72
13.3 53.09

EtOAc #3%7} EtOAc ¥ E2] A&
ferinell ok AFEE] I AE oA 9 %ZE ahE
ZAFsEiTh WA d#e 5 *—J@% 3ystr] S8,
AbeE AfrobAl el A EtOAc w8 =2 Al 54 AldS
AASE A3 A 5591 100 pug/mL7HA H7d0] g9l
O‘ﬂ EtOAc w8&2] A 2EHQl ¢ -viniferin® A8 &

Q1 2.0 ug/mL7HA B0 gla& g1k tH Figure 2).

)

¢

3.5. MMP-1

T8 AR MMP-19] 2 Aol st
EtOAc #3= % 19 AZEZQ! e -viniferin®] J3F&
F7kst7] 2l Abgk Aot E o] 8-sko] RT-PCR¥}
Western blots A8kt MMP-1 & 2 84S
5317 Q)8 UVA 6J5 ZAEIS O, EtOAc 8 &S
| g]ste] njoket A3} EtOAc #38&ES UVA vz=73

ke gl

:(o

uietalEste] =), Al 367 Al 2 &, 2010

120
100
R s
2
gao
§4D
20
ol
1 2 3 4 5 6 7

Figure 2. Cytotoxicity assay of Carex humilis extract and
a -viniferin. The data were expressed as mean values (+
standard deviations) of three experiments. The results were
expressed as the mean + SD. 1 : Control, 2 : EtOAc layer
of Carex humilis extract 10 pug/mL, 3 @ EtOAc layer of
Carex humilis extract 50 ug/mL, 4 @ EtOAc layer of Carex
humilis extract 100 yg/mL, 5 @ @-viniferin 0.5 yg/mL, 6 :

a -viniferin 1 pyg/ml, 7 ' a-viniferin 2 ug/mL.

_d
&8 8 8 8 8

MMP-1 mRNA expression (36)
]
(=]

0||I||||I|
Figure 3. Effect of Carex humilis extract and « -viniferin
on the expression of MMP-1 mRNA. The data were
expressed as mean values (* standard deviations) of three
experiments. The results were expressed as the mean £ S.D.
(* p <005 1 : Contral, 2 : UVA (6]), 3 : EGCG 4.6 ug/mL,
4 : EtOAc layer of Carex humilis extract 10 ug/mL, 5 @ EtOAc
layer of Carex humilis extract 50 ug/mL, 6 : EtOAc layer of
Carex humilis extract 100 ug/mL, 7 : «@-viniferin 0.5 ug/mlL,
8 ¢ a-viniferin 1 ug/mL, 9 : «-viniferin 2 ug/mL.

=15z

KN
EE

e

o 8

H] w3k MMP-1 mRNA 23 3} chalz
AA AaAZAtHFigures 3, 4). RT-PCRS
MMP-1 mRNA @& ZAbeA, EtOAc 8 &2 10
pg/mLAIAFE UVA thzxe] wrazkrt ok 50 % o]
A aAH oM, 100 pug/mLelAE oF 60 % o1 i
XAt EtOAc 3 E9] @ -viniferin %3t
05 pg/mLoNA <F 60 % o7 FAaAIFH e, 2 ug/mL
M= F 75 % ol FaAH Y. Western blot= 5 3F

]ﬁ Zo]
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1 2 3 4 5 6 7 8 9
e R

120

100
80

60

- - * *
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20 : I I
-
o/ M - B B N NN

Figure 4. Effect of Carex humilis extract and e« -viniferin
on the production of MMP-1 protein. The data were

MMP-1 protein expression (%)

expressed as mean values (+ standard deviations) of three
experiments. The results were expressed as the mean + S.D.
(* p <005 1 : Control, 2 : UVA (6]), 3 : EGCG 4.6 ug/mL,
4 : EtOAc layer of Carex humilis extract 10 ug/mL, 5 : EtOAc
layer of Carex humilis extract 50 ug/mL, 6 @ EtOAc layer of
Carex humilis extract 100 ug/mL, 7 : a-viniferin 0.5 ug/mL,

8 ! a-viniferin 1 yg/mL, 9 : «-viniferin 2 ug/mL
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