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ABSTRACT

The aim of this study was to evaluate the inhibitory effect of nude pack containing black tea water extract (NPBT) on
skin wrinkle formation in hairless mice. Skin wrinkles were induced by UVB irradiation to the backs of hairless mice for
5 weeks. And at the same time, NPBT was applied topically. Wrinkle formation, histological changes, expression of
matrix metalloproteinase-3 (MMP-3) and protein activities of MMP-2 and MMP-9 were observed or analyzed. Wrinkles
for the control group were formed as a pattern of deep furrows and thick crests. Whereas wrinkles for the NPBT treated
group were formed as a pattern of shallow furrows and thin crests, and their wrinkle areas were significantly (p< 0.001)
lower than the control group. Collagen fibers were arranged irregularly and sparse in density and some elastic fibers were
degenerated in the control group, while they were almost intact in the NPBT treated group. MMP-3 mRNA expression in
the control group was significantly (p< 0.001) higher than the normal group, and that of NPBT treated group was signifi-
cantly (p<0.001) lower than the control group. The NPBT treated group showed remarkably lower protein activities of
MMP-2 and MMP-9 than the control group. NPBT could have a considerable inhibitory effect on skin wrinkle formation
in hairless mice.
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M =

w3 99 g BE FA7)BIA D] 93z

T elsl Boiztel uhet 35 Aeld % zhas) T2
Zﬂ W3S 7hq 2= WA 3} (intrindc aging) 2t A7t
A ol s YAH m =S 3% Wbt
Yot 9jald }°J 3 }(photo aging) = vh 5 )
o} (Seo et al., 2011). W glX = XA ogw
T2 Aol e walth WA w3l Ag wHE v
Fo] olupr] ¥l & neld uhl Bwshe
S5 e 5, 3)olsh, mAER B, ALE 5L &
wA) 71t} (Seite et al., 2006; Wlaschek et al., 2011).

Z3)9] spRel wAFE=2 wIA (collagen), BF 4 (elastiny,
sto]kZ 24k (hyaluronic acid) 52 Ed= FAE o] glth
A Aol osf £AF W I A mlAd S " s
o] Fz7} sbrlEnt w2 AR Thiids °l%°V% 3
32 w9 ZFelaka 2gAd o] gle] oo FH o2 RE A
E AAe] glom L 3]He} w3u] il = .—/}/\ 2] 7}
deh 3 37h e3tEH wedde) F2r) Wate] I AHe

W =3 P A éal»— ‘ﬂi-’-_ A3-§-o}A| Z (fibroblast)
9] 7)ol Fadtc) ' ay wldAd M2 ATFRE o
FHA IRl e %Zlffl*— A& Fdsh=d, ¥Rt
re3hEH vl AR Wl Ee] FUbehe A

% (fibrodlastosis) o] vfeht AnbH o 2 213)7} 57 9] 1
S A Heo] 3)3e] A3 AAde] el (Seite et
a., 2006; Park et a., 2009; Wlaschek et a., 2011).

Furstela] A9 F F3) UVBS] 33 =22 super-
oxide anion radica (O, -), hydroxyl radical (OH -)=} 72 &

\1°->':°“"°:-',1}‘_,oiﬂ

L e

o

Ao AAS §wilt) GAALZ LS pPAS A B
LAY 718 F& e Bs) & 4 (matrix metalloproteinase,

71

MMP) J424-¢ S243t 41713 MMP A4S Z7H17
TAAE Bl gt AR 2Ae BT A 2 Tk
3t MMP7} AW 2 A 9] Al UVALL UVB A}
o o8] A JEH o2 FEHE Ao| Bl Hgh MMP
X domainel] 2)] 287] (MMP-1~MMP-28)5 1}30] %=
4 7 F MMP-2:= A|4¢} 58 w4 g el 4A s Bad
4 93, MMP-3& A43] wYA, ==zH ¢ Z=] 7k (proteo-
glycan), sto] B 2 W€l (fibronectin), 2fn]< (laminin) 5 7]
il 2] Ba] 31 (Gary et d., 1997; Karin et a., 2000; Shinji
et a., 2003; Steinhoff et al., 2004), glAo|A] x=3}ol] wiz}
MMP-1, -2, -9, -12¢] Wk o] Z7}e =], o] 52| W3 Fx
she S| Rol A B8 271 o] vehdh(Kaha etdl., 1990).

FZ I el AT LAl AT HFHES Ahdel #A
o] AFHHUA ApFo] H HAEel o A77F U3
A et 4 de] JAkE 7H Ak 7184 o] 4

H|Rh Al v} 52 l fIOH Qkﬂ EAE Ao (Kim
et a., 2001). Azl o] Txl= A, 9=, 4, 2HE,
Az #AE AR wdaael Fxbell= methyxanthing
o} catechinf #]of| theaflaviniz} = gl £ &
$o] A3} 7)5e] ¢S Fu}(Obandaet al., 2001, 2004).
Theaflavinf-= =xtol] g% 7175} Sd3F A3} uk=)
g% AU, 7HE)719] theaflavine 29] A 3to] AL
ANA el e wAA dvtx Rux Bp 9l

(Leung et a., 2001).
ole]] 2 ol hairless ufg-~o) UVB ZAFS HlEAH o
2 AA] 3} Jl e3}E FEAI7) AL o] e} Weste] 94
Absbgoz Qldle] IiFE FA dAaIt ZdEH=
=x3te] IRFF P4 AAa

rﬂi

1. AleF & 717]

Hydrogen peroxidex JunseiA} (Japan)2] A &2, hema-
toxylin, bovine serum abumin, retinoic acid, polyethylene
glycol-> Sigmarh(USA)2] A|F& AHgslalorn 1 ¢ o
A SFES S5 AMSR

A& 7)7] F AL z=AF &A= UVB sunlamp (UVM-
225D, Mineral Lamp UVP, USA)E, z}&]4 &3] AA]&= UV-
radiometer (HD9021, Delta OHM, ltaly)E- A3} ) A 85
%—3— Z14 71t #& FZ7] (COSMOS-660, 744 7| Al Ak

SH2)E AFSslgioh TR FEoRA} B4 Visoline

(VL650, CK electronic GmbH, Germany)-&, 3] 2-x2 22 I
22 333kdn| 7 (CX41, Olympus, Japan)&- AH8-3Fiet.

2. N=ZZ=H|

F= Fujian Aael| A Al &
E 5LE 7Bt &34 Aot A

Table 1. Composition of nude pack powder

Ingredients %

Glucose 69.98

Calcium sulfate 1.04

Algin 9.84

Silica 5.90

Tetrasodium pyrophosphate 1.37
Black tea powder 1.00 or 2.00
Others 1.87 or 0.87

Total 100
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AlPEB2 6~75F3 2] SKH-1 hairless n}-$-2 (Charles
River, Japan) S F-ofitol 15U7E ARAleA] A3 F
24 (normal group, N): o} A& 314 ¢ &, di=
= (control group, C): A}2)A FAM+sdine =2, oFA =
< (positive control group, PC): zF£]4 #A}+0.01% retinoic
acid =2, A&~ 1 (experimental group 1, E1): k2] =
AH1% TAeH = x L AdSE 2 (experimental
group 2, E2): A}&)A FAH2% 325 e ez =
5 woz wbrel 2 25 8ukeld & dovtels Ao
Agstgek AF A 717 B Amsh B AR 3F
slch AFSAle 2% 22+1°C, A5 50+5%, 2G5
7] 1240704 bk SAsEh SRS APa9L
319 9A¢ F4skn FENsHe) RY g 9

& wefehu A SastelE

It

4 LRRE QY W AREE

281 AL A=A ] 39l 302nme] UVBE vh&els
sunlamp® A48k} Ak A 2=AFERS UV-radiometer 2
IR A 2ARS AleAe TR &
T F5el Ad Aoz 15de] 33|, 55205 60
mJcm? (IM.E.D), 13 2M.E.D, 2~35: 3M.E.D, 4~53:
4AM.ED] A8 Y B2 =g whes 5 H9e
1%: 185 mg/kg BW/day, 2%: 370 mg/kg BW/day ¢fo = 14
23], 7 64, 55 F< =E3 T, sdine 1Y 23], v 3]
200uLH, = 64, 55 Tt =%3}9ith Retinoic acid=
polyethylene glycolel] 0.01%= 3]Alsle] 19 23], v} 3] 200
uLA, & 69, 55 5t =2

zqsse

SRFE P HRS NYFEL 574 oz by
A oA B3 EAD Tl A Bee @ F 2o
2 5 Bo= A& Z2|W (SILFLO, J & S Davis, UK)
£ =xse] 2=s WAse] mARE WA Visdines

1) Masson’s trichrome &AH 2zt
AAY A p2 e AeolM 10% FH £33 g0

2477 1A F BAP] Wi M, 4, £, AF
HHE AR g padfines Zujst 4um 7=z A
< whso] Ao A] Bouin Goiel] 154 HI11 Masson's
trichrome 94 & z3]=  wd4d-f-(collagen fiber)e] <F
% e g Betain| A oz s

2) Verhoeff's &AH 2t

AH3 9 z2AE A2edA 10% FA 222 G
28477 A7 F BAAQl W oz A, B, B, A5
HAE AR o5 padfine s zvjsty 4um FA = AR
1HE-o] Verhoeff 8-o8o]] 9 & 4=, ferric chloride 2%
7 44 3 sodium thiosulfatesl] x2]&}ed =) 213
= Yo elA$(eadtic fiber)e] 44 2 A W3 =
& Gstn| g oz s

]

7. O XZ19] Matrix metalloproteinase-3 (MMP-3) XX}

1) RNA ==

Deep freezers] WEu7 shisl ¥ ¥24S 9 5hd o]
wob ol$T F dgoz A4eg §2417]Y 24 50mg
1mL2] Trizol (Invitrogen, New Zedand)S *7}sle] =21
a5l Al-2ol|A] 587} incubationA]Z] & chloroform 200
uLs A7kste] AlZelA] 3%k Hbx ¥ 15,000rpm, 4°C,
1097 A= sisleh A45-<1& # 3 + isopropyl alcohol
00 uL #7}sk ohg 15,000 rpm, 4°C, 1587+ A1 &2
Arz=N o A A3kl 70% ethanol 1mL-& %7138t RNA
letg A5k 15,000rpm, 4C, 2387F A2l ste]
2 AFH2 AlASIAL F2 RNA palets A2oA Zx &
DEPC (diethylpyrocarbonate) treated water=. 3] A3}l 260
nmej|A] ODZE-E S48t RNAES A sttt 280 nmel| 4]
OD3}t& =#38}ar absorbance ratio (A260/A280)7} 1.8~ 2.0
ApolelA] Ehelalsic.

2) cDNA &

BioNEERA}S] CycleScript RT PreMix (dT20) kitel] A =]
F5l= protocolo] whe} total RNA ¢Fo] 0.1~ 1ug/uLz} =
%= RNA sampleg ¥ 31 DEPC treated water= 20 uL7}1#]
A % 30°Cel|A] 147k 50°Cell A 477 12 cycle RE-g-A]
7|31 95°Col| A 587t 7}dste] ub--& FAAIF -

2

=

=

B
@ a

3) PCR1t M7|HBS

BioNEERA}2] AccuPowerTM PCR PreMix kitE F-93}o]
ALg-35}eie). Template 2 uL, forward primer$} reverse primer
(10pmole/L, BioNEER, Korea)Z Z+7F 1.4uL, 94% =74
152uLE 431 PCR ¥ (Bio-RAD, MycyclerTM thermal
cycler, USA)& A1 A&}t Internal control 2 GAPDH (57°C,
35 cycle), AlglFo = MMP-3(60°C, 35 cycle) S A}-&3}9]o.
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o ARS-E primere] 371A4] 92 GAPDH (sense CCCACTA
ACATCAAATGGGG, antisensee ACACA TTGGGGGTAGG
AACA, MMP-3 (sense: TAGCAGGTTA TCC TAAAAGCA,
antisense: CCA-GCTATTGCTCTTCA AT)e} 2t} Tris
acetate ethylenediaminetetra acetic acid (TAE) bufferg- o] £-3}
o] 1.59% agarose gelell A17]¢3% A)A ethidium bromidesl] &
AgE & pAskaL UVE 2A8le] DNA bands- #Hlshslx
Gel Logic 100 Imaging System (Kodak, USA)-&- ¢]8-3}e]
AFe A3t FAA s

8. Zymography £

MMPs2] 7]&<gl gelatine SDS-PAGES] geld] *7}3t
¥ reducing 27104 A7]dEetr F4NE o]-8-3te]
A A AR F dAagd oz JYAIZ o wrkge] &
3 FH@sted MMP-2 2 MMP-9 712

A7l F=3 bandE

ot

_Il}lr

% shie.

o
5]“-7-_‘

9. XI2 2A

EAA BAL SPSS 14.0 for windows (SPSS Inc., USA)
£ o]gsle] UYuIAEAHEA (oneway ANOVA)E o]4-
tdx 2 W EA
< o] &3led AFFEAM S AT FAA Fo4 AAHS
0.=0.001| 4 AA]&}sic).

U

1. o¥

{»
o
0
0

I RF2L Visolinee 2 A3t A3} djz-(Fig. 1b)>
A< (Fig. 193} vwd ) F5 A A7 s 34

Fig. 1. Comparison in replicaimages of SHR-1 hairless mice after 5-week application of test compounds. a: no UVB irradiation group. b: UVB
irradiation+saline treatment group. c: UVB irradiation+0.01% retinoic acid treatment group. d: UVB irradiation+nude pack (containing 1%
black tea) treatment group. e: UVB irradiation+nude pack (containing 2% black tea) treatment group.
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of e o] You Fgo] g vhehd W, kv 2 (Fig. 107

160 }+ .EI;'(]—‘@—_[O.'_ l,‘___\_‘___@_lﬂ E—""—“':"( d )% }:}Tﬂ;&l‘——io "l% "_g"
€ 140} A FAZE gkx 2HA o] & ftl FEel & FA= 3l
5 wof oo} (Fig. 1). 229 2 Yol o =7 (180.64+2.30 mn?)
& 100¢ o] A (145.03+3.74mmd)e) B]&] 25.1% -2 8HA] (p<
f‘g 80f 0.001) Yolom pAde)z7 (153.29+2.23mm?), 1%, 2% &
3 ig: ek e w7 (1% 16553+ 1.93 mne, 2%: 158.94
= 20t +1.89mm?)L x| uvls 27 15.1%, 8.4%, 12.0% 5

0 2]3H (p<0.001) ¥4+t (Fig. 2).
c
eroups 2. Tpio| ZE(SE P

Fig. 2. Comparison in total wrinkle area of SKH-1 hairless mice skin
after 5-week application of test compounds. Vaues are mean+ SD of 1) Masson'’s trichrome A 2=t
8 mice. N: no UVB irradiation group. Values with different superscripts : o] %1 & H23 Az [
are significantly different (p< 0.001) by ANOVA and Duncan's multi- A e} =k Fee ‘—ZE‘_} s} H2< (Fig. 30)
ple range tests. < wAAF7E T Ee] wide] BA A o|a fx He] &

Fig. 3. Histological observation on SKH-1 hairless mouse skin after 5-week application of test compounds. Masson’s trichrome stain, x 200. a:
no UVB irradiation group. b: UVB irradiation+saline treatment group. c: UVB irradiation+0.01% retinoic acid treatment group. d: UVB
irradiation+-nude pack (containing 1% black tea) treatment group. e: UV B irradiation+nude pack (containing 2% black tea) treatment group.
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e

Fig. 4. Histological observation on SKH-1 hairless mouse skin after 5-week application of test compounds. Verhoeff’s stain, x 200. a: no UVB
irradiation group. b: UVB irradiation+saline treatment group. c: UVB irradiation+0.01% retinoic acid treatment group. d: UVB irradiation+nude
pack (containing 1% black tea) treatment group. e UV B irradiation+nude pack (containing 2% black tea) treatment group.

o sl W, FYEEFG 0% FAYR r=df =
7 (Fig. 3, & ol vls) wAsel Wert oy
oz zUsty dgde] FHRo= veht vmd YT
(Fig 3ol 77He pge Rech AFE 72) wlmsl A
Fea =2 (Fg. Se)OI 1% X} F=a
5317 Lekseh(Fig. 3).

2% Ex3hr
= (Fig. 3d)ell vjsf &2} s

I 7“-4" ‘41 s o] ws A 9 ok Jes
T A3 Az (Fig 4b)2 WA" - R7 2d 2
¥ 37 A= (fibroelastosis) 27L& Bolot vbd, oF

Az (Fig 40 FATH =9 £T2(Fig. 4d, &
el wlal HAE A7 AR BAE AP
7o) MlmelE 2% FATE r=d =xE(Fig de)el
19 FAF5 F=d 222 (Fig Ad)ol We) E7h fas

Al bt (Fig. 4).

3. LR AZ|O| RHAt U2 HE

ror
o

1) Matrix metalloproteinase-3 (MMP-3)

Rz MMP-3 mRNA 8- =5 ZA 7&” =
Fig. 5¢} 7o} AA+£(0.11+£0.02)o] wls] o x=+(0.8
0.06)2- 691.0% -2 3}7] (p< 0.001) &3k} FA =+ (0.27
+0.06)7} 1%, 2% 2215+ =2 =%+ (1%: 0.36+0.02,
2%: 0.24+0.05)2 bz v]s] 22k 69.0%, 58.6%, 72.4%
218k (p<0.001) w3kt (Fig. 5).

rir

I-I-

4. 7 [UBATHYDSEAC| B Sy IS

1) Matrix metalloproteinase-2, -9 (MMP-2, -9)
¥ B zA A 2] MMP-2¢} MMP-Q thildl 248 zymog-
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N c PC E1 E2 Azty mAbRe] mRFEE kRS AT A dx

MMP-3

GAPDH

MMP-3/GAPDH

— o

PC El
Groups

Fig. 5. Comparison in MMP-3 mRNA expression of SKH-1 hairless
mice skin after 5-week application of test compounds. VValues are mean
=+ SD of 5 mice. Values with different superscripts are significantly
different (p< 0.001) by ANOVA and Duncan’s multiple range tests.

MMP-9 (92 kDa)

MMP-2(72kDa)

Fig. 6. Comparison in MMP-2 and MMP-9 protein activities of SKH
-1 hairless mice skin after 5-week application of test compounds.

raphy s ol g3l 24 A3t B22(C) AN
Hla) @A waren, PANEZ(POT FAGF =
9 =EF(EL E)S dmzol val A WA ekt

o} (Fig. 6).
a &

FrEdE Jud EHQ Ase FA g3 R
4 ol we=z Al (slicon)#} o] #4=%] (Epon resin)
= A8k ma Az wk o] gloh(Rhyu et al., 2010). o]
o} 7o wie A diAb v Rxwe]] ATES ARl
=}

TE Fof| o] 2 ThA] o ESAE AL oFA
(positive) Z A& xﬂz}v} 1:}_0_ W = J]is}oq = ApA R 8
5= E& AdsHA &
A 5 o =3 il—‘?—gta —?5_4 ,]zsm Hqrhg SR
55 AMsl S W wtade] wWsks AP e 4
3)c}k (Rhyu et al., 2010).

2 JFo)A hairless if¢-~ ] 3o] Alg]7lE A3}

JE

il
Ao FAZE Fa e
a

]
H 913, retinoic acids =23 FANRLIY FATLH F=
W =X FF S AV gk Al FE HEE

yelch Varani et a. (2001)-2> #4941 Al s F71e
A ALAZ (reactive oxygen species)o] ZH2R 3 XA = (ker-
atinocyte)ol] 2h-g-3led 134 cytokineo] FH]E £31A|A
)6 Qi Afrobd ol maA kg ae) APA A

A% w 2AE Ul FEYYE Yol sow
Basllct olg Tels ¥ W, FARH FERS A

o2 A9 hairlessvl$-2 ®3]9] 7h

o7 zastomy IRFE /A =

Aoz A=k
sjazx]e] @ul7
o] wide] BapAstal ofol wel FolE

e sr) 2ed QA e DEdsEel BAHT

Y L EAE S rrdl eSS A

FAAA el

lr nP‘

dHoz mURGe) o) 72
WA deA e o] Bl am

_ﬂl_l.\.l

fob R gol Ao Agshe Aos nwd b
1=k (Kim et al., 2008). 3] ¥o)] UVBZ}F ZALEH Z3]7} B
FHI A 2] F27) g A wdAle] F
AME G A 'R BAE ZE] et

Z2]7} (glycose aminoglycan)e] Z=7}s}A4] =} (Kligman,
1996).

=3 2 R g Yort E5 A=
A A, ] A f= TR A-ARE P
Heloh(Han et al., 1998). Han et al. (1998)2 317} zlsi=
S|RzA N Aol $X% mAg Bedeo} vy
o AR $Hoz ol Aol AR AAHA
AAFeR 1 st Aol astm AT A
Soehge] Weksh L) AAAA =G E3e A

2 nuslgon, ksl 33 AlfoklE 3 AR} )3
442 Ble] Fadehs A7n

A A el
= ¢lv(Boyd, 1991)

SR IS HRT e Al BEAe 48
= 7)5E 3=y (Indlk et a., 2987), Fx=3}o) 713 EAA

9 2R 27 Aol v HeiHF 2
(elastotic material) o] 4o 2x AipHd o= v B el
ES

e AaAS ol HT 2ATH BT A Fale], &

)
A rEE ZPARET ohE AR E A4
Al 2H-E sfed I Rwst WA shil FE= A

szxe] MMP-3 $37 2 9 MMP-2, -9 84 2
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AAF 23 FAR rEY =2 FAAC
FIE Holx 7oz vepdoh £ dFA: hairless vl
2o UVB Atz m]Hnsls &
2|2t Q43252 870mgkg BW/day ooz w¥3F Ag
oA X2} ApFEEo] MMP-3 4312} 3l-& 53.7% A
AZ&S B33 u} 9lok(Hyung et a., 2009). 2 o1 -l A
=338 Zx}=ke] 1%: 185 mg/kg BW/day, 2%: 370 mg/kg
BW/daysl& zhetal o) X3 F=ae MMP-3 3414}
HE Ao s =Hgske Hlez A" MMPE
oo wdAdfek 2 9 M= 7% %H%‘—% S i

Aate am £AE zme] B Lue ]37531 7]*‘
S 7)5A, FrAez FHsH sln 7&4 o2 FEE

3 Al A 71} (Svobodova et d., 2003).

817} sheke] xo)Ael] x=&FHH MMP-1, -3, -9 #7314}
A7 &2 = (Fisher et d., 1996), MMP-10] w14 -5-2]
7+ Aosid MMP-3, MMP-9%= Aohs w9452 Al
2aA A 9ge s ez wud w Qo
(MacNaul et a., 1990). 3t#, MMP-3%= stromelysin lolglx
= 2w, 7129t typelV w2 & Falshs zymogens]
proMMP-1-& #A3A]7)= 988 dysts Zloezw o
2 glo}h(Fisher et al., 1996). M|27]2 A8 B 5=

& A= serine proteinase, cysteine proteinase, matrix metallo-
proerinase (MMP) F-¢] 9liL, MMP Al & F &2 type
IV collagenaseql MMP-2 (72kDa)$} MMP-9 (92 kDa)2- 7|
ko] F2 AdHe] type IV collagen gelatina} fibronecting-
Haste= Hezw oz gloh(Herron et al., 1986; Adler
& Brenner, 1990).

o

{1 %.I_{

Ho

Adler RR, Brenner CA: Expression of extracellular matrix-degrad-
ing metalloproteinase and metalloproteinases inhibitor is devel-
opmentally regulated during endoderm differentiation of embry-
onal carcinoma cells. Development 110 : 221-230, 1990.

Boyd CD: Mammalian tropoel astin: multiple domains of the protein
define an evolutionary divergent amino acid sequence. Matrix
11:235-241, 1991.

Fisher GJ, Datta S, Talwar HS, Wang ZQ, Varani J, Kang S: Mole-
cular basis of sun-induced premature ageing and retinoid antag-
onism. Nature 379 : 335-339, 1996.

Gary JF, Zengquan W, Subhash CD, James V, Kang SW, Voorhees
J0: Pathophysiology of premature skin aging induced by ultravio-
let light. New Engl JMed 337 : 1419-1428, 1997.

Han KH, Cho KH, Noh DY, Eun HC, Youn JI: Histological changes
in the skin with innate ageing. Kor J Dermatol 36(6) : 971-980,
1998. (Korean)

Herron GS, Werb Z, Dwyer K, Banda MJ: Secretion of metallopro-

teinases by stimulated capillary endothelial cells I: production
of procollagenase and prostromelysin exceeds expression of pro-
teolytic activity. JBiol Chem 261 : 2810-2813, 1986.

Hyung SH, Min KJ, Kim Y C: Inhibitory effects of Gardeniae fructus
water extract on skin wrinkle formation in hairless mice. K J
Aesth Soc 7(2) : 123-136, 2009. (Korean)

Indik X, Yeh H, Orstein-Goldstein N: Alternative splicing of human
elastin MRNA indicated by sequence analysis of cloned genomic
and complementary DNA. Proc Nat Acad Sci USA 84 : 5680-
5684, 1987.

Kahéri VM, Fazio MJ, Chen Y Q, Bashir MM, Rosenbloom J, Uitto
J. Deletion analyses of 5-flanking region of the human elastin
gene. Delineation of functional promoter and regulatory cis-ele-
ments. J Biol Chem 265 : 9485-9490, 1990.

Karin SK, Peter B, Jutta W, Gernot H, Weijan M, Lale K: Photoag-
ing of the skin form phenotype to mechanisms. Exp Gerontol
35 : 307-316, 2000.

Kim MH, Kim MC, Park JS, Kim JW, Lee JO: The antioxidative
effects of the water-soluble extracts of plants used as tea mate-
rials. Kor JFood Sci Technol 33(1) : 12-18, 2001. (Korean)

Kim YC, Min KJ, Choi OS: The effects of Geranium oil on the inhi-
bition of skin aging in hairless mice (11). J Kor Soc Cosmetol
14(2) : 504-513, 2008. (Korean)

Kligman LH: The hairless mouse model for photoaging. Clin Exp
Dermatol 14 : 183-195, 1996.

Leung LK, SuY, Chen R, Zhang Z, Huang Y, Chen ZY: Theaflavins
in black teaand catechins in green tea are equally effective antiox-
idants. JNutr 131 : 2248-2251, 2001.

MacNaul KL, Chartrain N, Lark M, Tocci MJ, Hutchinson NI:
Discoordinate expression of stromerylsin collagenase, and tissue
inhibitor of metalloproteinases-1 in rheumatoid human synovial
fibroblasts: synergistic effects of interleukin-1 and tumor necrosis
factor-alpha on stromelysin expression. J Biol Chem 265(28) :
17238-17245, 1990.

Obanda PM, Owuor P, Magoka R: Changes in the chemical and
sensory quality parameters of black tea due to variations of fer-
mentation time and temperature. JAgri Food Chem 75 : 395-404,
2001.

Obanda PM, Owuor P, Magoka R, Kavoi MM: Changes in thearubi-
gin fractions and theaflavin levels due to variations in processing
conditions and their influence on black tea liquor brightness and
total colour. JAgri Food Chem 85 : 163-173, 2004.

Park SK, Hong SK, Kim HJ, Kim BY, Kim TG, Kang JS: Cosmetic
effect of Angelicagigas Nakai root extracts. Kor JChem Engineer
47(5) : 553-557, 2009. (Korean)

Rhyu Y'S, Chung Y J, Uhm CS: Scanning electron microscopic obser-
vation of human skin replica. Korean J Microscopy 40(4) : 267-
270, 2010. (Korean)

Seite S, Zucchi H, Septier D, Igondjo-Tchen S, Senni K, Godeau
G: Elastin change during chronological and photo-ageing: the
important role of lysozyme. J Eur Acad Dermatol Venereol 20(8) :
980-987, 2006.



KimYC et al. : Inhibitory Effects of Nude Pack on Skin Wrinkle Formation 137

Seo JY, Jo KH, En HC, Jung JH: Skin aging from phenotype to
mechanisms. Kor JInvest Dermatol 8(4) : 187-194, 2001.

Shinji 1, Yukiko M, Satoshi A, Keiko T, Kouji K, Makoto T: Possible
involvement of gelatinase in basement membrane damage and
wrinkle formation in chronically ultraviolet B-exposed hairless
mouse. J Invest Dermatol 120 : 1-7, 2003.

Steinhoff M, Griffiths CEM, Church MK, Luger TA: Inflamma-
tion. In: Burns T, Breathnach S, Cox N, ed, Rook’s Textbook of
Dermatology, pp. 154-165, Blackwell Science, Oxford, 2004.

Svobodova A, Psotova J, Walterova D: Natural phenolica in the
prevention of UV-induced skin damage. Biom Papers 147(2) :
137-145, 2003.

Varani J, Spearman D, Perone P, Fligiel SE, Datta SC, Wang ZQ:
Inhibition of type 1 procollagen synthesis by damaged collagen
in photoaged skin and by collagenase-degraded collagen in vitro.
Am JPathol 158 : 931-942, 2001.

Wilaschek M, Tantcheva-poor I, Naderi L, Ma W, Schneider LA,
Razi-Wolf Z: Chronological ageing and photoageing of the
fibroblasts and the dermal connective tissue. Clin Exp Dermatol
26 : 592-599, 2001.

0101:
)
o
Jo
4
|l
i
Lo
o
4o

N
3
oftt

94 oAl zste Loty 9l

SKH-1 hairless n}-¢-2~ 5 §-9]9] UVB
< FEA T T o9} W3

al

N

T o S
t:l BN
4o
e SL
2

N

T

>
q
oo
|
e
rlo
i
2
et
12
¥ =
q
~—~ O
=
o
rO
2
rO
A=)
3
N
i
(e}
T
00 £\, O+ >

T
o i T oo

2032 G140 oo oo N 2 0 Ry

sol $A7k felabl (p<0001) Y3tk (2 31l =
Bol A, B Ee Aol vlsh 255 w2
FH33 oFo] wol FelEslon WYR WA 4
37 ol BEASE BAR W, PN 22} T
=9 wxpe Y] v geHoz

403 Wt 2hse HWAE 9
o}. (3) ¥)2x2e] MMP-3 mRNA 23
wle) P folabl (p<0.001) Ekom P E T

=
J
A

ﬂq
M
e
Hd

2 Fo

o o
Ay
2
N
<
3
N
>,
30

£}
W rEg mEFe Bzl wlsl 42150 (p<0001) Wk
=h MMP-25} MMP-0 shildl 24 57 23}, dlzze 42

of Hls) AAS & W, A EEH FRTE rEd =
23 dxzuct fAs i dekdeh 2 Q38 Faked,
TR rEY EETE harless ohg2o) ] AES] 7)AE
o) wal oAsh M ¥FE FY oA a3E nglee HUsk



