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S Eg S Algte] =

xg

7t=de /7t

AU FotaEzdyvd Bhf-glo]E/H ey 2

al o
N

1,2 gilttol & (2wt%h)

= AL (8wt%),

I;‘jl—

gl eto] = (Gwt%h),

:.mﬂo

tel F5HW/0)Fee] A

5]

(0. 2wt S &

e 1-1. vz

3Z
=

[0088]

Qmzte] B Eo 4000g2] 4

7= ZA Zsk.

8,

|

=]
F

e emabE FYste] 800ge

iy

3]

gHom A

}6]—

[0089]

r

7]

Hlalo] 1-2,

[0091]

on A

[0092]

Blad 1-3. A3}

[0094]

LAt Al ]

[0095]

N

oY

i
-
4
e

o}
N

Hlulo] 1-4,

[0097]

(e]
S

[0098]

vl 2-1. vz

[0100]

[0101]

Qmzte] B Eo 4000g2] 4

712 ZA Zsk.

8,

|

=]
F

g onAE TRIshel 500g2

2y

]

gHom A

}6]—

[0102]

r

[0104]

=4 10g,

hvA
s

ol 3g,

wowlol= S (EARFEE 3g,

of $-ZFAMA FAHA

"

3

k7] <]

|52l AR

< 17k

q

A

==

be
ﬁ
AT

-

_XL

ol

)

[0105]

s

3

= A3

3 20g,

= bg,

nhel A ol

ol

o 10%(w/v) <8< 100mL,

F2E

o~
-

[0106]

HA7}e F(LSFAAR 0.1g

Fol 5%(v/v)7F A

5]

WA #AAE A ow #A5

=71% 1.5 vwwno

27C3] "4 150 rpm,

ol

3]
=4

fol S4AMA #AAE BF ARG,

el

]

A
™

o

s
ﬁf

[0107]

-
ol

o Ax

] eAs BE FEE

Hlaly 2-2,

[0109]

SR oAl

[0110]

Blad] 2-3. A3}

[0112]

LAt Al ]

[0113]

N

oY

1
ki

e
4

|

__A.._

o}
N

Hlulo] 2-4,

[0115]

o
S

[0116]



[0118]

[0119]

[0121]

[0122]

[0123]
[0124]

[0125]

[0127]
[0128]

[0129]

[0131]

[0132]

[0134]

[0135]

[0137]

[0138]

[0140]

[0141]

[0143]

[0144]

[0146]

[0147]

[0149]

[0150]

SS90l 10-2094846

SHA 200g, B7) 200g, A% 200g9 Hx 200g% EFST BAF F, 4000g9) FtH LAFE A4 F, 23
FEo] &5 ¥, AYES AASL AN FAT F eSS 2 sAAx

Coll A 10A17F B¢k FZ3)
1

o Axe Az, EF A

EEAE A 7] 8005 EFSE AL Aslat AAd b FAW PUOE Al LUF VEFEE

14.5gS A}

vl 6. 318 B AX 1

T} A5 BE FERS AIA 2e ddn 2ARES AxSYU
o

AAF 1005FH S| ANE2HolHUZ(3wth), ZeAAzelolzlolE(wth), H=e~
(Iwt%), ZY2YAE-3 vd FFIATxEolglo]E(1.5wth), AFLT(5wtd), 7H=Le/7tZze e At
ol =(5wt%h), Ao HAA ool E(5wth), TIWX(0.5wt%), F-EaAFEo]lZ(Gwth), SUAH(8wt%), 1,2 )
Abthel & (2wth) 2 dEYRolAE2 LYY E9-do|E/HelFa EH(0.2wt%)E =33te] T/ (W/0)FH
of AHAYES s ZAES A3

ofy
i
N
N
o
ft
o
it
N
&

Hao) 7-1. 3R ZAEL] AX 2

AAG 1005 FH 2SS 71502 vl -1 $£53 ezt 2315 FE2Gwth), AEXHE 2 (3wth), 2
AL zElole o] E(2wt%), HlZe2(lwt%), ZZUAE-3 dd FIxtxHoldo]|E(1.5wt%), =4
(Gwt®), ZI=2"e /7 Eg I Aol =(5wth), AL Ao ool E(5wt%h), TIWIXZ(0.5wt%h), FEA=
ol ZF(5wth), =AU Bwth), 1,2 FAcho]&(2wt%) F dEUolAZ2 A Y Efg-go|E/BHolua
(0.2wth) & &8t FFHW/0) Pl AHAF pda 2HES A3t

Hnd 7-2. 385 ZAE AX 3

Rl 225 (5yth) S

AREFE 1S Al9lstalE Hlale] 7-13 U WRew SR 2SS Azt

H
A
2
>
o
By
_?1_5
to
=
L
rfo
)
A
4o
N
it
o
=
=
=2
",
=
=
—
s
2
>
o I
By
%
dt
N,
rfo
&
&

I

Hlo) 7-3. A5 ZAES] AX 4

By
o
B
ol
o
&
-+

Hlate] 1-1914 #5538 erja 2H5 FE5=Gwth) il Hlale] 1-3¢4 FE=EGwth) =
AREFE 1S Alelstals Hlale] 7-13 U WRlew SR 2SS Azt

Hlwo) 7-4, A5 FA

e
o,
2,
P
[$)]

Hlale] 1-10ll4 53 enjap 2 FZ=(Gwth) Al Alad 1-34] FE=EGwth) =

A%
g AL Aeel e wad 713 598 wHow dR 24Be Az
6

2
-
d

_?t_l‘

N

S

i
fo
[t
B

Hlud 8-1. 35 =AES] A=

Hlale] 1-1e4 53 eva} 235 FEE0Gwth) Al Hlald 2-1¢4 53
(Gwth)& AT RS Al9lstars vl =

323
o
2
ol
i
fols
o
N
e

H o) 8-2. A5 FAES AX 7

Hlxdo] 1-194 53 enxl 234 FE2EGwt%) thal Blad 2-2004
(e}
7

(5wt%) & AH&F & Al9lstare HlaLe|

%
{0 Oﬂi
N,
o
2
ol
i3
fol
o
N
i

=
=1
2
0
2
R
-
By
%
to
o,
ﬂ>~1~
rfo
R
¥
S
Y
e
o
=

=
=
>
=
=1
2
[N}
e
2,
>
-
By
%
>
olck
rfo
i
-
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o
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i
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(Grth) % AHBR AL AdSaE e -1 SR PO IR 2YTS Az

[0152] Hluo 8-4. 345 FAES AFE 9

[0153] Hlale] 1-10A 53 ouxl -4 FEE(Gwth) thal vlad 2-404 $53 7% 215 da FEE
(Gwth) & AFES Z1S AQstas Hlad 7-17 93 WHoR s 'S AT

[0155] v 9. A8 FAHES AZ 10

[0156] AAF 1005FHES 7|02 v|ald 2-104 53k on|x} 235 ¥ FE55(1.25wt%h), Hlald] 2-204 <
53 87 244 2E FEE(1.25wt%), Bl 2-3d4 53 X8 244 B FEE(1.25wt%), Hlale 2-
oA 53 72 - Ta FEE(1.25wt%), MEZEELZ(3wt%), =T AE e ool o] E(2wt%), H=

&2 (lwth), =222
Aol = (5wt%), Aol 23 °o|E
Aatttol & (2wth) 2 FRYpolAEZY E]UﬂE‘ EPTEH o] E/Ho]5|
g IA-AHER] Fn =S AxEA.

4-3 vg %Eq*ﬂ*ﬂlo}ﬂﬂ 15(1.5wt%) AT A (Gwth), JFEEHE/FIEYERZE
% gaFetol Z(5wt%h), AP (Bwt%h), 1,2
Z2H(0.2wtH)E st (/0

[0158] 7] & 1o AN 1 2 vl 1-1 WA vl 2-4oA AFH FEE AHAE 2 F5FS Ayste] vehy
Sk,
F 1
[0159] =5 =5 T5F()
A 1 TNt ¢ Wy FEE 14
Hlwe] 1-1 oA LHF FEE 20.3
Hlawe] 1-2 27 22X FEE 19.9
Hlwo] 1-3 A& LHF FEE 20.5
vl 1-4 Nz 2 S FEE 19.5
vl 2-1 A e Wa FEE 15.6
Hlwe] 2-2 7 A HE FEE 14.7
Hlwef 2-3 A3} 234 vE FEE 14.4
Hlwd 2-4 Hx 214 s FEE 14.1
[0160] al7] E 20] AAle] 2 2 Hd 6 WX Hlald 9oH AxE FAE AEY] AR 9 S Agsie] yEhy
St
X 2
[0161] 3k (wth)
R Ao | B3] | Bl | v]ale] | B]nlef] | B]nlof] | H] e8| Bl | Bl e8| H] T ¢ | B] DL of|9
2 6 7-1 7-2 7-3 7-4 -1 8-2 -3 8-4
HNEZHoHAFE| 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
ZEAE2dHoly | 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
o]E
H)| = ek 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

ZHZEAE-3 W | 1.5 1.5 1.5 1.5 1.

e R

(@]
(@]

1.5 1.5 1.5 1.5 1.5

ool E
E s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
JtzdY/7tZHE | 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
g =g Agtol=
/‘ﬂ%oﬂ%j%@-]/\]-b—_oﬂ 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
olE
Yo 2] 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
AT 100 100 100 100 100 100 100 100 100 100 100
Frelgetol S 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
== A= 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

1,2 tr}o] & 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
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[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]
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FRYGoAER | 0.2 | 0.2 | 0.2 | 0.2 | 0.2 [ 0.2 [ 0.2 | 0.2 [ 0.2 | 0.2 | 0.2
Ay DEp-elo] =
/Bo]v 5 E e
s - | AF ] - - - - - - - -
A%k 23| 5.0 - - - - - - - - - -
BEFEE
(EAle D
b 2He FF| - - 5.0 - - - - - - - -
=
(Alate] 1-1)
D7 A FEE| - - - 5.0 - - - - - - -
(M 1-2)
A A FE2E| - - - 5.0 - - - - - - -
(H]ate] 1-3)
Hx 2Ae FE2E| - - - - - 5.0 - - - - -
(H]ate] 1-4)
oAb X4 wE| - - - - - - 5.0 - - - 1.25
FEE
(M) 2-1)
B A dEF| - - - - - - - 5.0 - - 1.25
Fe(Wale] 3)
A% eRg HaF| - - - - - - - - 5.0 - 1.25
ZE (] 4)
Hx 2de dE | - - - - - - - - - 5.0 | 1.25
FEE (] 5)
A 1. F2E] IARAE 54 54 4F
&71 AAlel 18 vlate] 1-1 WA vlate] 14l M Al 72F S FEw B s 2a FEwd Wekd
ARAL 54E S8 APE s
THTE SR ARk, Z7te]l FE=S 100ppm, 150ppm % 200ppme] FEE FH|GH the ¥RA o
Aelste] AEAYEES S48

S Qs AFEE AXFE AzF 23] AfolH E (human dermal fibroblast; Lonza, Basel, Switzerland) 5
359 AEE AFEEAT. A7) AFEEL Dulbecco's Modified Eagle Medium(DMEM; Gibco-BRL, Invitrogen;
Life Technologies, Gaithersburg, MD, USA)ell 10% A efjo}d& > (FBS; Sigma-Aldrich, St. Louis, MO, USA), 1%
HUAdyg/A~EZRErto] M (penicillin 100 IU/mL, streptomycin 100 ug/mL; Life Technologies)Z 33+ ujx
£ AR&3te], 5% CO, AEW 7] WellA 37TCo 2% %3 3toll A mjdatict.

WST-1(Water-soluble tetrazolium salt) oJAlo]i= AE W vEE==zg|olA NADH-2<443}8 4 (mitochondrial
NADH-dehydrogenase) ] @44 ZAslo] doli= WE o 2R HEZHZEYD (tetrazolium salt)S Aolgls AlX
o AelsiA HH wEZE=gole] = EFastasd st A9 xul(formazan)e] FAAHW, FAdE X
whzhE 450nm T FEER gRlste] dolgle MEe wEE st

=

MEZ 96-vell plates] 2x10° cells/well®] AEE EFala 24/ W% F A8ES Ag5wd i A3
o A 24A17F Fob wieFsldth. o1 F WST-1 ojAlo] &AE wix|ke] 1098 A ste] FrFHoR 0.5~14%F
37° CollA ®Fg & iMark microplate reader(Bio-Rad, Hercules, CA, USA)E o]&3}o], 450mmollA SF ==

Folom Fx FF=E 650mmol Al SAs Aghs RASY. A Al W 57H A3oziH
T+ = 2k2 JERNISITE. P<0.05% Student's t-test& B3l HFsIom, A7 gho] o4& vehd

==
s e

o

H 2
o oo

M od
=)

oo N

ab7] 3 3ol 7t Ao g wluldel] tig v 9 AE AEES Aelste] JERASIT
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¥ 3
[0170] A& 5% (ppm) AEZAAEE (%)
A 2 HEaFE 100 97.2
AN 1 = 150 96.8
200 95.5
100 97.6
H) e 1-1 o e 2EE 150 99.7
200 99.3
100 97.4
HlaLe] 1-2 27 2H1F FEE 150 96.5
200 95.3
100 97.8
H) e 1-3 A& e3; 2EE 150 97.7
200 98.6
100 95.4
HlaLe] 1-4 Dx 2HAF FEE 150 95.3
200 93.5
[0171] A7 B 38 B & 5 dRel, B g mE EAe 24 BE FEES IFRAX 548 74 %
£ ke AEds gl 4
[0172] A 2, 328 AL A &3 =4 2F
[0173] BI6F10 AZZ 60mm culture dishel 3x107]2 25 2 AAe] 1 2 ulme] 1-1 WA wae] 2-49] A2 u)

Aol 200 pg/ml FEE AHISIAT. FHURE fd dd %ée 2138 22 q-MSH(Sigma-
Aldrich)Z 200nM9] 2 UM T HAFsIPTh. AJ29 o-MSHE BI6F10 @atww} M Eo] e 3, AL

F

ol A 48A17F M EEZ AR FHo| MEE FEsto] PRSE 23] AF F, 72 xgdHs dadity Aes =4
ST
F 4
[0174] WA AEb A d A& (%)
AA 1 At 2HS AR FEE 65.4
Hlawe] 1-1 enz LA FEE 23.5
Hlwe] 1-2 g7 2HFE FEE 20.3
Hlwej 1-3 A 2HF FEE 18.7
Hlnle] 1-4 Bx 2HF FEE 14.7
Hlawe] 2-1 QuA 2 UHEFEE 28.6
Hl o] 2-2 47 21 HEaFEE 22.3
Hlwe] 2-3 A 2 HaFEE 20.5
Hlnle] 2-4 nx 2RSS daFEE 17.5
[0175] 7] B 40lA & AT ukeh Zo], Ahddtd As gl oA, Al 1o sFste 2wxl, 3F7], A3
9 7hxo] TIAe L4945 HF FE2Eo] g vl 1-1 A 2-49] 2HAF FEHE EE 245 UE FEE
of vl A3 43S & 4 Ut
[0176] Adq 3. A RAFE dI FehA A a9 A
[0177] FAg FEAI o]

(collagenase) 32 g WEH HFHA<2] mRNA & ®H3}E  RT-PCR(quantitative

< 1 Fepe] oixd 4 8491 (OLIAI 4
T s EE ARlskglen, FEpAviel=w Bl 1 FEhdl el A8s Sk MPL fAdAe] wE
< &3 4 -0} Al E (Human dermal fibroblasts, Lonza, Basel, Switzerland)
60-mn culture disholl 5x10° W2 BF& T, 24A7F WjFSATE, T F 200 pg/ml FEZ AN 12 ]
of 1-1 WA Hlale] 2-49] AmE FH7bete] 24A13F FrhHom widatdtt. Wi AEE FE3% $, Inl

=i



[0178]

[0179]

[0180]

[0181]

[0182]

[0183]
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TRIzol reagent(Life Technology)& X7}ste] AlE &3] % total mRNA &S F3F5FF ). Total mRNAS] &%

p

2 =% (A260/A280 and A260/A230 ratio)s MaestroNano® microvolume spectrophotometer (Maestrogen, Las
Vegas, NV, USA)S o]&3dle] AZsF o, 2.0 o] %7l &2 total mRNAREFS: AW 3E3At}. Total mRNAE
M-MLV reverse transcriptase(Life Technologies, USA)ES ©o|&3&}o] cDNAE X|33}o] oRT-PCRo| A}-&3}itt.
aRT-PCR2 HOT FIREPol EvaGreen PCR Mix Plus (Solis BioDyne, Estonia)& o]&3}e] 4=335}31 2™ Line-Gene
K software (Bioer Technology Co. Ltd., Hangzhou, China) & o]-&3}le] aid H-xxle] wals EX&3c).

PCR¥F-S ZAL, 94TColl A 5%3F denaturation A7 ¥ denaturation (94°C, 30%), annealing (60C, 30%),
polymerization (72C, 30%) HAE 40 cycle 9 My3Act. FAx #d Wsl= B-ACTIN HELHAAE
wd g Huste SASGAY. AAge AlWe 5934 A¥emRFE Az £ FEAAE YERAG
P<0.05% Student's t-testS &3] AFsIRNom, Ay ghol fJAds vepdrc.

5
AN Zea AT S8 (%)
A 1 THA 24 MaFEE 75.1
Hlare] 1-1 oA LA FEE 28.3
Hlale] 1-2 V) 24 FEE 25.8
vl 1-3 A& 2H1F FEE 23.2
Hlawe] 1-4 nx 2H:1EF FEE 20.4
Hlwe] 2-1 ouxx X4 HeFEE 33.5
Hlalef 2-2 3] 2R HaFEE 28.1
vl 2-3 A% 21T HEFEE 25.3
Hl el 2-4 ftx 2HF daFEE 22.7

A7) F 50l & 4 Sl ukel o], AA]d 19 FEbAl AFA &so] vlald 1-1 WA 2-40] HlE A A

71 AAld 1 92 wlale] 1-1 WA 2-49] 3ikst @4S S4sh7] 918ke]l DCF-DA(2'7'-Dichlorofluorescein
diacetate) oJMlo]& AAIEATE. o= AR=HS AT th Ak silica)® A58 AE oA A==
grtae] s FAIRQT vluste] ik AATE Friete HHOR AMgEE AlEWHolt. HA, 24
AlZFulFg Raw 264.7 AEE PBSE 13] MlF £, AxE FZ30ct. g AXE 16mL PBSE dES, 15nl
of 20mM DCF-DA &-<(Sigma-Aldrich)& H7Fstal 1AJZF &¢F WHSAIZIY. 1200<go = 233 4L 5
PBSE 18] AH3te] 1x10° cells/mLE 31417 g FER A 1087 v Az
F 20 mg/mLe] A FE 50ul Hesle] 147 Bt 7 wbEAI AT 6000<go 2 583 ¢ &
AE A (pellet)S 200p1 PBSE #AFAIZ] 5 96-well plateo] HE&Avt. =L % fluorescence microplate
reader (Bio—Rad)E ©]&3}o] 485nm excitation/ 535nm emissionolA FFEE ZA3Fe] ROS level S AASA
o AT AW 594 Ao nEyH HAH £ AR YERAT. P<0.05% Student's t-testE &
3l AFstelom, Azt F9948 vERAT.

g
Al
=t

o K
[o
>
Al
il
Do
o
(@]
=
0Q
Q.
=

jubad
ML
ich
ol

£ 6
A st (AU d AAE, 9
A 1 EAef 2 MEaFEE 65.1
Hlaref 1-1 U 2HF FEE 20.3
H el 1-2 B 2HF FEE 15.6
vl 1-3 A& 2HF FEE 18.3
Hlaref 1-4 Tz 2375 FEE 15.4
Hlalef 2-1 enz 234 HaFEE 23.5
Hlalef 2-2 V) 2l HEFEE 17.3
Hlalef 2-3 A& 21F HaFEE 20.1
vl 2-4 oz 22X dEFEE 17.1




[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

o

371 & 6914 5 Sl wkeh 2ol

t}.
A 5. 3AE TAES FEATA AF

AAlel 19] kst dAdo] Hlale] 1-1 WA 2-4

SS90l 10-2094846

of Hl&) #A8 -5+

AAld 2, vlad 6 WA vuwe] 8-49] spFn ZAFEC Uik AFAS4 JEE vluwsty] sk A gk
H - EAE (closed patch test)S AAISATE. A7 A4 Y 208 S dido =z shubi QbZo Zbzbe] Alg
£ 0.2g¥8 HEIIT 2447F & FIHE A AT 4A7F A g v &Aoo R IRYHE st 52t
ST 7] 84 18 o] &3ste] At
[<78H2] 1]
HE AT {(+—)$x1}t{(+2$x2}{(++)$x3}
JAG A
Z7
154 Al G2 w4 A=
- +- + +
2 2 20 20 0 - - 0.00
Hlale 6 19 1 - - 0.02
Hlud 7-1 19 1 - - 0.02
Hla e 7-2 20 0 - - 0.00
Hjalof 7-3 19 1 - - 0.02
Hlale] 7-4 20 0 - - 0.00
Hjalof 8-1 19 1 - - 0.02
H]ale] 8-2 20 0 0.00
Hlald] 8-3 20 0 0.00
Wl 8-4 20 0 0.00
-1 ZHkolu Bolaldl gl
= FHRG 7 HAH
+ FHET JA8] FHolH
t++: PR A A HARAT FEA 2 F

=
A3 6. A8 A= JRBHE SHAY

Ao 2, vlale] 6 F vl 99 T FAE diste] IFEE MHaINE dolrRy] fste olHI AHY
of % 234 Algsles 3 &, ALE I ARE 3F Fo] IEEE L HsE SAsditt. IREEns SAH2
L% 5%, HE 75% iZioﬂ/H ZA3ATE. AAdo 2, H

92 etE =4 7] (Cutometer SEM 575)& o] &8} om
ool 6 E B 9o thale] 30-5549 A
ANE &7]9 F 89 YERHATT.

2 el Sgsgon 1

¥ 8
Nk S H e Z S (%
AAH 2 23.5
vl 6 13.6
Hlalof 9 15.3

Add 7. s 24 E A AHEA AF

6 % Pl 99 8 248

Al 2, mlae] 2ol tisto] AAl ARS Al dH
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s==4

Fom by

Bl 99] 31

=1
Hd] 99 Ao Z A%

AAle] 2, BlaLe] 6

7}

sel 7}

30~55A4 AdlelAd 699l o

to A

S

ofr7]

™

7] AAlel 2, Hlald 6 H

o}

(})j\

iy
o

of QA AHgH AP A

IA]e] 2 Z1559) 227, Hlald 6 #

9ol rERH AT

[0197]

3719 ®

=
=

@ 2%

LS|
Al

R

B
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0
N
,vIAUA.A___.O___.D_
o
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—_
0
%do o
1&%137147956
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A
X
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1
4
EM S %o
X g=y
=y
s L
B ! W
= o NF
- w
£} - Mm
an 3
&
@
=

[0199]
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M
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