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2 ok HRofi B B elastin)-S F AT BHAF9] PR 52 shtolth, HRFB(skin wrinkle) B2 F
Acollagen) d) B Bar Fod 2002 23ty GHA YA, T B ATl delsde] ¥
B wik T23A 7)Ao Fo3 AeS ste Aoy pudy ok dakAEl A (elastase) = dElAEH S &
& o] w2z = 2 oo ubA (metalloproteinase) ©1 ¥, AF2]A B (ultraviolet B, UVB) ZAF F-off #4do] F7lske 2L
SHA Sk weEkA SRR detEbA ) 298 wRe) v st FE B4 Fad dlo] & Aotk £ A
A FAkst a9t glo, 24 Ay e Eh2 EeluE(polyphenol) Fw ! 94N tannic acid) & AFE
9} A-5-obH E(CCD-255k fibroblasts) ol Z2ldte] detAelA @497 Exzdeprel YA v|Xe J3E 2AMI
o} BhdARE ST o)A 07 Atehe] MfolE detAekA] 4S8 28 A dAAZTE 18y ERRITAY
gHdoju waF7lE F94 dle A%E BolA 4t olei e AHE2HE Bl ATtAEA g S48 A A
7 depaEle] 32k F2E §X 8z T]ofshe AoR Alsgnh mEbA gdae FEAYE A ERE
M 7hsd Aoz ZgEd

Abstract : Elastin is an important component of elastic fibers in the skin, Recently, many studies have reported that
elastin is also involved in inhibiting or repairing wrinkle formation, although collagen is a major factor in the skin
wrinkle formation. Elastase is a metalloproteinase which acts on degradation of elastin. It is known that elastase ac-
tivity is increased by ultraviolet (UV) B radiation. Thus, increased elastase activity could be the major reason for
skin elasticity reduction and winkle formation. Tannic acid is a polyphenol found in various fruits and nuts. This mol-
ecule has a potent ability fo eliminate reactive oxygen species and reactive nitrogen species. In the present study,
we investigated whether tannic acid has effects on elastase activity and tropoelastin synthesis. Our resuits showed
that tannic acid reduced elastase activity significantly in a dose-dependent manner. However, the expression of tro-
poelastin protein and mRNA was not significantly affected by tannic acid. From these results, we suggest that tannic
acid may contribute to block tortuosity of elastic fibers by inhibiting elastase. Thus, tannic acid might be developed
for a possible agent to inhibit skin aging.
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i Hye ‘3 & B AX dAAv=
ﬁ*‘oi AF7HA] R Ay wghe] FL AgM
(ultraviolet radiation, UV)ell 93] dojubs Fxshol
gl g9l 93t w3lg FRHT ok FF =8 7
AL A7 WA EE oz e 3 w3 3
FEo] MAE T low B3 F5FA 9439 7H**—°‘
A% A7t A3 gtk A7 Hh el FF 7
Az A" EAL #HEE (retinol) # O}H]L”
(adenosine) 5°) lom AEJekFAA A DA
o5 4 FENA AEY Y8 AHEHL, T
AR Z3E Holx Q& 423 <& A 914[1]. e
Ao m2d o] EAL T2 Fehl(collagen) B4
& Z7MA7) L Al 2 H% 228 &A% FEAY
Al(collagenase) & HAA
2 Raso] gloi2l.

T AFolA FEHA oA FebA o]l &
HAF<el Ak ¥l (elastin) 4 AepAE el Bost
£ 8249 AHAEM (elastase) ol NAME FS AT
7F AE I Qe AR RaFHT JYrH3-5]. 53], ¥
AEQ UV 2Ake) Q8 Ao 95 199 2P A A
F (keratinocytes) NIAE dekA®e AFAQ tropoe-
lastin mRNA #do] Z7hette Bt sleH(6],
Aeldel dzlrelx] 2499 JAE B3 FEIA A
APAeA S g&o] BuETE $T7]. 53] Costello
Z37(Costello syndrome) &< A48 k1 Qs
ojglolof| A &AME 2719 @8R HH R Q| 5
3 2L Ay FE(dermal creases)©] TR g
a8y, 228H B s AARleA #5e F
2o ¥ HAFAHY xFR AT HEZYVIA
(extracellular matrix, ECM) FA4%2 <49 A+
(impaired remodeling) & @2 23}l (protein degrada-
tion) 7} €lo] Ho] @=HARTT AFA L HEHI) o
Folghs Aio|tt g P 5o §¥ALE] JlE

735 =Sl "ol —7—%?\1 4ol Qled 37t A
(fernc ion) AT Y #Fo e} kA mRNA
level® dzpi®l AgAdo] }_?—i%ﬁ}‘; Bu% SIt}s].
w2 A B3 5 A 7 AR o
o} B 549 H3lE AdBHo Qe AoE A7ty

Jout A9l A o] 9)e ¢l FHRIAS dekA™
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EhdAH(tannic acid)< TS A
A7 Ao} 9low ghdAkd
Fta[9], FarsE7{10], DNA A1, H<
oA ZA Bell w2 A Z5JYA Y heat shock
protein 70 (HSP70) A4 A &3 Fol Hixo]
ATt 12].

waba B AFeMEe Z4F Al AxFe] Fe
Aoln ksl art e Z23E (polyphenol) &
a7l ghdabe o] gate] AlEel AMf-obAE(CCD-
95Sk human fibroblasts) oA AEkAEbA] B4 oA 9}
dgrel gl ot By GES B9 St}
st

B 4

i
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2. A3 UY

1

2.1, Al <f

ghd AR A|ZeH(USA) oA T3, AkAEA <)
A A)¢]  phosphoramidon< Boehringer Mannheim
(Germany) oM, dtAERA ] 4 71- QD N-succinyl-
(Ala)s-prnitroanilide (STANA)+ Peptide Institute Inc.
(Japan) 1A T8tk RT-PCRO AF8-& primer
= Hlo] 2 Yol (Korea), Western blotell AHE-E 24
¥ Elastin products Company Inc, (USA)°lA 74
a3t

2.2. M=E B2k

Abere) Aol Ml L (CCD-25Sk human fibroblasts)
+ American Type Culture Collection (ATCC Rockville,
USA) A Fletom o] dfotdEE 37 T, 5 %4
COz 10 %< Blo}AE M (FBS), 50 ug/mLe 2ERE
mholAl W 50 U/mLY HAYAYE 748t Dulbecco’s
modified Eagle’s medium (DMEM, Korea)ollA] vl %3t
it

2.3, M| MZ==9o| =X (Crystal Violet Assay)

24-Well plate®ll AFotHIE 40 x 10° cellsT 258
B 599 COp, 37 C 3HolA 24 h F<t wleksto] AE}
wjok& 7] nigtol B2 4= QUEE S} thEd Hloka
P& AAT X2 &S th3 ThA] 24 h FF Wik
3 5 =4 AP gdAS SRR A sk oAl 24
h %0‘} Bl okato] crystal violet assay® MEZFHS £7
iy

A welld] WAIE AAST T 472 wellwte 500



APFES dfrotdE
1L 0.1 % crystal violet-S ¥ 5 min < G4 5
crystal violet &4 AAS}L, 34 FHRTE wello] &
obd w747 43 AHHTE A= FHT7F oA
SHTE AASAL, 95 % EtOHS 1 mL 7k} 20
min &9 WESHAA] Aol G crystal violetS 5
of it} o] &ML 96-well plateol 200 LA 53}
ELISA readers AH&-3te] 590 nmelA 355 &4
T wdahE AEekA] g2 TE dR2ToR gt A
Al MEEAE Ak,

0

X
RN S

24, HEtAEHS BME &F

datAebA B9 S54-S Hsto] detiERAlE A
oM E Mol thekdt FE(0.1 ~ 20 uM) E 'hdARE
g sto] A@sigitt st Adfob e 'dARS A4
TYEEE et 48 h <k WSt & AfrokAlE
AN At et A4 9] W] i}ov} A=A &

o}oiq.

Aot 482 wMigd HfoAlEe 01 %

Triton X-100°1 &-5¥ 02 M Tris-HCl (pH 80) s
7kt & 23 24715 Fote =< ohE 3,000 rpmell
A1 20 min &9 94 ‘ﬂal 3fo] AelAelA7F S0 Q=
Zsle] 2 gz ¢koE F A&

A QoA ZellA] 74

F 5% 200 ug/mL7t 2
")F ;J_Lﬁ stock solution® BHET ©1& 96-well plated]
2242 welloll 50 uL ¥ ¥ ¥, 46 ul. 0.2 M Tris-HCl
SF AL dol 9kg 24E vhE o, @A kst
FER 1 LA 7 welldl Eo] 54 A4 WH3-& £u)3t
o}, 9j7)ell BekEpR] ] FolH<l 7]l STANA (50
mM)E 7t well PF} 3yl el 37 TollA vjedst
WA v 30 minwFok 405 nmolA FREE S8k A
¥ 202 A2s e T HZTOE Fol 4
29 AgtAelA T2 7;]]}\}0}011;} M TOR
MHoPIE 4 dekrekAle] Sold AA phos-
phoramidons AHE-3F3IT}

25 ERTAPIAEIQ s =X

2.5.1. RNA 22|

RNA B4E H3l AE U9 total RNAE Aot
F deFo FHE] RNeasy mini kit (Valencia, USA)<
ARg-slo] =283t RNAS €59 7442 Aw nm

BeheA 84

o gt it A &3 219

/ Asp nm B S 38 58 &%y, RNA 582
260 nmolA FFEE S8R, AR A7EA] -70 Tl
A RSt

2.5.2. Reverse Transcriptase-polymerase Chain Reaction
(RT-PCR)

AFolE 2R E 24 total RNAT 1 ugl & 4%
&}y AccuPower TM RT/PCR Premix (Bioneer, Korea)
o] W& B3 AHAETE cDNAT otd 71<% pri-
merg ©|&3t] THAALH

Tropoelastin (288 bp product)
: 5-AAAGCAGCAGCAAAGTTCGG-3,
reverse : 5~ACCTGGGACAACTGGAATCC-3' [13]
GAPDH (546 bp product)
sense © 5-ATTGTTGCCATCAATGACCC-3,
antisense : 5-AGTAGAGGCAGGGATGATGT-3'
(13]

forward

PCR AHE-Z 15 % agarose geldld A719%3ta
ethidium bromldei A aste] zpeJAl ofefoll A FES}
oﬂ;},
AN .

2.5.3. Western Blot &4

DAL cell lysis buffer [62.5 mM Tris-HCl (pH
6.8), 2 % SDS, 5% B -mercaptoethanocl, 2 mM phenyl-
methylsulfonyl fluoride, protease inhibitors (Mannheim,
Germany), 1 mM NazVOy 50 mM NaF, 10 mM
EDTA]Z E&38I3ith Lane®™E 20 ugd 99HdS
SDS-polyacrylamide gel A719% 22 2331, 01
% Tween 2001 LEH TBS (Tris-buffered saline)ll 5
% skim milkE 5] primary antibody7t # ¥H-&3t=S
PVDF membrane® 2 blot-& THE3IT} Primary antibody
=1 : 500 oA 10 10002 343K11, horseradish
conjugated secondary antibodyE AHE8F super-signal
west pico chemiluminescent kit (Thermo scientific,
USA) o2 &Askelvt A¥= luminescent image ana-
lyzer LAS-1000 (Fujifilm, Canada) &% £A18}3{t,

2.6. Data EAIAE|

AR 33 o] §HEEle] FH gk LFQAE T8}
I Student’s t-testll &8Hd p-valueZ} 0.05 =191 73
+ FAACE FIA e Aoz it
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Figure 1. Cell viability after treating with tannic acid. After
serum starvation, CCD-255k human fibroblasts were in-
cubated for 24 h in serum free media with various concen-
trations (0.1 ~ 20 uM) of tannic acid. Cell viability was
measured by the crystal violet assay, as described in
“Materials and Methods™. Each determination was made in
triplicate and the data represent means = S.D.

Elastase activity (% of control)

0 0.1 1 5 10 20 PRN

Tannic acid (pM)

Figure 2. Measurement of elastase activity. Elastase activity
was measured using the synthetic substrate STANA. Crude
elastase enzyme solution was obtained from CCD-25Sk hu-
man fibroblasts lysate, Tannic acid was added into enzyme
solution at various concentrations (0.1 ~ 20 uM). PRN,
phosphoramidon. Data represent the means = S.D. *p < 0.05,
**p {( 0.01 compared to control.
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Figure 3. Inhibition of CCD-25Sk human fibroblasts elastase
activity by tannic acid. CCD-25Sk human fibroblasts were

treated with tannic acid at various concentrations (1 ~ 20
uM) for 48 h, Elastase activity in cell extracts was measured
using STANA as substrate. The values are means + S.D. of
triplicate wells. PRN. phosphoramidon. **p < 0.01 compared to
control.

FrobAl el HelAl AE gEe] gt
& shAl & s W] A Tt
A ARste] AES40l SleAl B AZAES
& S8kl I A} 'k 01 ~ 20 pM9] T
HAM AL 54 HEhiA dot olF2] AN
A& A (Figure 1).

3.2. EtALO| HEtAEl 2o 2401 WetAERH &0
D|i|E 04'5‘&
ghdato] At AebA| o] & v & 2 Z Q1 dEo|
J=A ]% ER13H7] $std Aol E lysis buffer® &
A & FE5 dEpiElAd] FRER gdARS A
1A 10 uM e sEolA ghdAlo]
)z E] H -JE.P_E AetAelA ] B4 A
ATk whEbA] ik ade] A4
205 g5t E/\" Ag-& A7 AR et
HAch, AetAeA] B2 A2 aE vlwal] sto]
Dk AErA 8] Eo] Al AA|AE 2# %] phosphoramidon
& FHUET LR o) gate] AU Figure 2).
gdAate] dEtAEAE AR JAGTE AMLZ R
A Aol A= depAerA o] EAof ojugh Jgkg v
A dotr 7] f3to] 9 A9 2 FEE &
A& Aol A3l 48 h &9 wikE & %‘ﬂ'ﬁq
o) 'BAel| mA = QS vlwa Wtk 1 d7 ]
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Figure 4. RT-PCR analysis of tropoelastin mRNA level.
CCD-25Sk human fibroblasts were treated with 01 ~ 10
mM tannic acid for 48 h. Total RNA was isolated from the
cells and used for ¢cDNA preparation. Equal amounts of
cDNA were amplified with primers specific for tropoelastin
and GAPDH primers were used as a confrol to ensure the
even loading. The results of PCR products were analyzed by
agarose gel electrophoresis. Tropoelastin mRNA level was
determined by densitometric analysis and is shown below the
photograph (M: marker).

ol A 20 uM7HA 9] s ol Al 5 ghdAbe] ofsf Ak

E}Zﬂﬂ o] vz vus FoHoE gads A

gl gl 4= Q) th(Figure 3). 58] At 20 uMellA

A txFoZ AMES phosphoramidon® H]&E
T deprerA el 2448 A
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Figure 5. Western blot analysis using human tropoelastin
antibody. CCD-25Sk human fibroblasts were treated with 0.1
~ 20 uM tannic acid for 48 h. Whole cell lysates were then
subjected to Western blot analysis using the antibody against
human tropoelastin. Equivalent amount of protein loadings
were identified using anti-actin antibody. Tropoelastin pro-
tein level was determined by densitometric analysis and is
shown below the photograph.

3.4 ERTARAE CHHZIO| WH0f] D[RS EHLe]
A
ghdate] Ez et a~d mRNA TdE oFtA F71

. Western blotS 53 E2X kA
gl chillz] o) Hli% golst Az gdate] Aeel uhet
= A

=
ErEdehad g BHelE ol TS FH &

Abe] 5 gEAl Astel 5 Aol 2
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