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ABSTRACT

Effects of Danchisoyo-san on UVB-induced Cell Damage and Gene Expression
in Dermal Fibroblast

Hyun-Jung Lim, Dong-Youl Yoo
Dept. of Oriental Gynecology, College of Oriental Medicine,
Dae-Jeon University

Objectives: This study was performed to elucidate the effects of Danchisoyo—san
(DS) on cell damage and gene expression in UVB-exposed dermal fibroblast.

Methods: To demonstrate the inhibitory effects of DS on agmg of the skin,
we used human dermal fibroblast(F6) and UVB light(30 mJ/cm) was used to
damage to dermal fibroblast. We measured the nitrite production, LDH release,
and gene expression in UVB-irradiated dermal fibroblast to elucidate the actionf
mechanism of DS. Also, we evaluated the amount of increased PICP, TIMP-1 in
dermal fibroblast.

PICP, TIMP-1 concentration was measured using EIA kit, and gene expression
(MMP-1, procollagen, c—fos, c-jun, NF-kB, Bcl-2, Bcl-xL, iNOS) were determined
using real-time PCR.

Results:

1. DS inhibited LDH-release, nitrite production in UVB-irradiated dermal
fibroblast.

2. DS suppressed the gene expression of MMP-1 in UVB-irradiated dermal
fibroblast.

3. DS increased the gene expression of procollagen in UVB-iradiated dermal
fibroblast.

4. DS suppressed the gene expression of c—jun, c—fos, NF-kB, iNOS in UVB-
irradiated dermal fibroblast.

5. DS increased the gene expression of Bcl-2 in UVB-iradiated dermal fibroblast.

6. DS increased the cell proliferation of dermal fibroblast.

Conclusions: From the results, we concluded DS increases the cell proliferation
and collagen synthesis in dermal fibroblast. So we suggest that DS has the anti-
wrinkle effects.

Key Words: Danchisoyo—-san(DS), Dermal fibroblast, UVB, Collagen, Anti-
wrinkle effects, MMPs
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W B Angelicae Gigantis Radix 6
£ M Bupleuri Radix 5
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TR Gardeniae Fructus 3
H % Glycyrrhizae Radix 2
o Menthae Folium 2
4= ¥ Zingiberis Rhizoma 2
TOTAL 38
2) Alm F& 2 HJA Z2A
G284 114 ¢ BH 23S TF
4 1500 meoll ¥l E'FEZE7)0A 34
7+ B JHE FES e, o3sty
rotary vacuum evaporator® 7 H=
3}al, freeze dryer® 5724 {AZ3e] ¢

11 g (58 97%)< AUk
Ao =52 PBS(phosphate buffered
saline)oll =<1 ¥ membrane filter(0.22

mE of3ske] Ftshal ARE Al7EA] W

ofs

b

P vl EE Mo ARE-317]
PExo] $E= DMEM Hj A
o AH&SETH

3) A =

A AMEE A7 AR I MEF
¢l F6 dermal fibroblaste= ATCCelA|
T4t AHEsEATH

-
pul

I

o
2L
2
>,
o

BN
o
%

¢

2.% 9
1) UVB XAt 93+ fibroblast’) 3l

=4

(1) UVB ZA 2 oFE-A g

UVBZHE ] ggs] g4 249 o
Toll 9% fibroblast?l F6& Al-&3th.
AFe) A ZAR= UVATEC(Sherman Oaks,
CA, USA) ZAM|E o]&3t3 o, UVB
lampE AF&3}le] 290-320 nm AL 7}
Ae AYAs 2AEIGY. FEFe 1L
1700 radiometer(International Light Inc.,
MA, USA)E AM&3te A3t A
XS ZAEA Aol 177 B o E
S FEEE bt wE et
83 DMEM ®WiAE AAS o,
PBSZ 2¥ Aoldl ¥ 30 mJ/cm’?] UVB
2 %AEUY. UVBE 24 o
PBSZ —5—].3] E—] /y\]o%,q z‘r, o]:ﬁo] :::1:
Hg 3aE A2 DMEM #AE ¥
19 AZEEE wieke & Al A}

&3t

(2) LDH f38% =73

MEE 9Bwell plateS o] &3] 244
vl v Fet & 1AIE S oF
ek wiA 2 HAA 3T AE
welld 1x10" A Qdch wjgd S
3 oS ZF welldl]l 50 o] PBSE
thg, AlEe] UVB 30 mJ/cm’E
PBSE Al AL welld &

tlo ol
22
fil

BN ot 2 M A
Ulo

_,>Lrlo_\.i

ok
o

15



FHEEERO| R2MES ZALSH TFX T M=ol 2ty

! SEALHO| 0|Xs HE

o] %% 200 w° DMEM HiAE
74t 24A17bo] g v w g
< FHatod Alx &4e] AXE LDH
(lactate dehydrogenase) &AS =33}
Atk LDH &4 Sigmarte] LDH
kit(Sigma S 500)& o]&3te] AF=FsIA
o1, ELISA ReaderZ ©]§3t9 F3x
£ 3453t
(3) Nitrite 4% =74

gl 7]%% LDH Z4¥7 5Ug
A =z

X YA NaNO, 4 o
Greiss reagent solutiong ¥ i, 15&7F
33

ol WA thF 540 mollA FFE

=

v ksl 9= HaCaT % fibroblast
A 30 1 m¢ TRIzol reagent (Invitrogen,
USA)E Aglste F RNAE #2353
t}. g3 RNAC] 100 p¢ phenol® 100
{ chloroform : isoamylalcohol (24 : 1)
Y & 4 T A4 2Yste #3
29l wiEgo g Asds R
t}. 0.5 md isopropyl alcoholS ©]&3}¢]
RNAE HAAIZl & 70% ethanolZ A3
tal Ak AxAIZITh RNAase free water
o4 RNAE =<l ¥ RNase-free DNase
£ F7bsta -70TColA Agetaint

(2) cDNA Az

gz 2 AFTAdA Az EEsh
total RNA (13 pg RNA %)l oligo
dT 1 w& ¥ & ZASH/A £33

o5, 70°CellA] 5&%t incubationd} S th.

=
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=

o
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primer”7} annealing 3t=2 2-2o]A oF
1087 W3 th2, cyscript buffer, 0.1
M DTT, dUTP nucleotide, dUTP Cydye
-labelled nucleotide, Cyscript reverse
transcriptases H7Fet & ofF A
HA EFsEAT. o] F, 42°CellA 90+
7t incubation ¥ ¥, G5 Aol WA
Atk o719 25 M NaOHE& 71
37°Col A 1583t incubationd}H 2™,
M HEPES buffer& nsted F3A17th
(3) Reverse Transcription-Polymerase
Chain Reaction (RT-PCR)
Oligo (dT)12-18 (Promega, USA), reaction
buffer (50 mM Tris-HCI, 75 mM KCl,
3 mM MgCl,, 10 mM DTT, pH 8.3), 1
mM dNTP (Biotools, Spain)@ 200 unit
M-MLV-RT (Moloney murine leukemia
virus reverse transcriptase, Promega)S
28 RNAo A st AHALE 3
gdo=zH cDNAE HA3stAT. PCR2
total volume 15 plo] 10x PCR buffer,
0.2 mM dNTPs, 2 pmole®] sense 2
antisense primergs Y2 &9 cDNA
¢} 1.25 unit®] Tag polymerase(Biotools,
Spain)& ¥ ©°] PCRS A3ttt
Procolagen 1a2 (PCol 1a2)¢] sense
primer+ GTG GTT ACT ACT GGA
TTG ACCeo|%le™ antisensee TTG
CCA GTC TCC TCA TCC ATE A&
&9tk MMP-1 9] sense primer= CGA
CTC TAG AAA CAC AAG AGC AAG
A, antisense= AAG GT T AGC TTA
CTG TCA CAC GCT TE AF&E3sIsgL
o, TIMP-19] sense primer= ATC CTG
TTG CTG TGG CTG ATA G, antisense
= TGC TGG GTG GTA ACT CTT
ATT TCA o]t} COX-29] sense primer

O
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= TTC AAA TGA GAT TGT GGG
AAA AT, antisense= AGA TCA TCT
CTG CCT GAG TAT CTT=S AI&34
©1 iNOS9 sense primer= CGG TGC
TGT ATT TCC TTA CGA GGC GAA
GAA GG, antisense= GGT GCT GTC
TGT TAG GAG GTC CAA GTA AAG
GGCE AFE3sF9 T TNFa 9] sense primer
= TGC ACC ACA GTT TAA ACC
CA©9|l o™, antisense= GAC TCC TTC
AGG TGC TCA GG o]ttt NF-kB2
9] sense primer= TCC ACC TTT AGG
TTG CCC TG, antisense= TCT GCT
CTC GTC ATG TCA CCZ AHg3t4
o™ c-Jun? sense primer= GGA TCA
AGG CGG AGA GGA AG, antisensex™
GCG TTA GCA TGA GTT GGC AC
S AR5 o, c-Fos9 sense primer
= GGA GAA TCC GAA GGA AAG
G, antisense= GCT TGG GCT CAG
GGT CAT TGE AH&stAth. Bel-29
sense primer= ACT CTG CTC AGT
TTC GCC CT, antisensex= TTG TGG
CTC AGA TAG GCA CE AH&3t92
H, Bel-xL 9 sense primer= ATG TCT
CAG AGC AAC CGG, antisense= TCT
TTC CGA CTG AAG AGT GE A&
skt

Control2+ GAPDHZ A}&3l31oH,
sense primer< CAG CCT CGT C CC
GTA GAC AAA°|%J2o M, antisense=
CAC GAC ATA CTC AGC ACC GGC
o]tk PCR 2712 94T 44, 30 cycles
9] [94T (30%), 59C (30%), 72T (45
Z)], 72T 10&°]AH(Perkin  Elmer,
USA) $%% PCR 2HES 2% agarose
gelol A71gFstAdnh A71ds 234

£ bandZ density £ Z=Z 1321 Gel-Pro
analyzer 3.1(Media Cybernetics. USA)
< o]&ste FIo

(4) Real time RT-PCR

T Al @ o] A= RNA 5 pe, 50
ng/ul 2] random hexamer 3 xf, 10 mM
dNTP 1 & Y3 DEPC H.0E 7}s}
o] 10 09 RNA/primer mixtures W&
Aot A8 sampleS 65°ColA] 5E7F
incubation A7 ¥ 1& o] d&ol W
%39tk Reaction mixture> 2 104H] <]
RT buffer 2 pl, 25 mM MgCls 4 wl, 0.1
M DTT 2 ¢, RNAase 1 (S 4o &
B3} T} Procollagen 1a2 (PCol 1a2)¢]
sense primer= GTG GTT ACT ACT
GGA TTG ACCeo|2e ¥, antisense=
TTG CCA GTC TCC TCA TCC ATE
AFE ST MMP-1 9] sense primere
CGA CTC TAG AAA CAC AAG AGC
AAG A, antisense= AAG GT T AGC
TTA CTG TCA CAC GCT T= A&
3t e ™, TIMP-19 sense primer= ATC
CTG TTG CTG TGG CTG ATA G,
antisensex~ TGC TGG GTG GTA ACT
CTT ATT TCA ]t} iNOS9] sense
primer+ CGG TGC TGT ATT TCC
TTA CGA GGC GAA GAA GG, antisense
+ GGT GCT GTC TGT TAG GAG
GTC CAA GTA AAG GGCE AH&3}
Atk NF-xB29] sense primer= TCC
ACC TTT AGG TTG CCC TG, antisense
= TCT GCT CTC GTC ATG TCA
CCE AF&-399 2o, c-Jun? sense primer
= GGA TCA AGG CGG AGA GGA
AG, antisense= GCG TTA GCA TGA
GTT GGC AC & A&t o™, c-Fos
9] sense primer+= GGA GAA TCC GAA
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GGA AAG G, antisense~ GCT TGG
GCT CAG GGT CAT TGE 21439
t}. Bcel-29] sense primer= ACT CTG
CTC AGT TTC GCC CT, antisense—
TTG TGG CTC AGA TAG GCA C&
A3 2™ Bel-xLo sense primeres
ATG TCT CAG AGC AAC CGG, antisense
= TCT TTC CGA CTG AAG AGT G
£ AH&3EA

Control2% GAPDHZ A}&-319omn
sense primer= CAG CCT CGT CCC
GTA GAC AAA°|R© ™ antisense=
CAC GAC ATA CTC AGC ACC GGC
o] At}

Reaction mixtureE RNA/primer mixture
of 7bsted 411 Ao 283t WA
Super Script I RT 1 (50 units)E 7}
L 25C oA 1023t incubation Al Z T
THA] 42°C ol A 503t incubation A7 ©F
L, 70CoA 15687 7FE38t inactivate
Al71AL ice oA AF Tk RNAase 1 plE
7¥elar oAl 37°ColA 2083F incubation
A7 ok, ARE AIZER] 20Tl B et
ATt Z2+9] optical tubeol 2819] SYBR
Green Mix 125 ul, cDNA 0.2 ul, 5 p
mol/xl primer pair mix 1 g, 11.3
H.05 Y31, 50T 2% 1 cycle, 95C 10
min 1 cycle, 95C 15sec, 60°C 30sec, 7
2C 30sec 40 cycles, 72C 10 min 1 cycle
2 ZFEAFHY. PCRE v $ tubeE:
AR o, S 5 wE ARESte 3%
agarose gelo 4] PCR specificityS &4
gk SSG 7,000 softwareE AM8-3}ed]
real time PCR 235 #2434t}

3) IF oAz &4 SH

(1) F6 Al afj<F
Collagen 478 31 £l 43 A7l I

K- fibroblast?l F65 AH&-3Sth. Al )
okof] AbEE A= 10% FBS$}F penicillin
/streptomycin®] ¥+ DMEM(Dulbecco’s
Modified Eagle Medium, Gibco BRL
Co. USA) ®iAE AF&3le 547 vl
stom 14 13] vixE wgstdch FBS
= FESe RALES EEA3 A7)V
3 A2oA =20 F heat inactivation
(56°C water bathol|A] 3023t 7+<&)3s}t<d
AbEstEom B+ 0.2 mm membrane
filter2 o3 & AL&3FATE Celldl 7zt
Z74 H=Z 96well plateol= well T 100
wl, 24well plateo]l= well @ 500 pl=
mediums FolFAt. NMEE I+
o = trypsin-EDTA 1 & 7}3}
o A 127 RESAIZ o =M R2h
S st A 4 mES ¥ A EE
(1,000 rpm, 3&)E 3t AHS & A3
of AHESAY B A AN W
5 BRI3AY AIEX= 37C, 5% CO, &
AHE-SF CO. Bl 710l A a3kt

(2) Cell proliferation =%

AEZZ 2x10" cells/m 2] FE2 6 well
plate] ¥l 6413t ¥l FSte] plateo] -
2hgk ey, st A HAS F
HE HUbste] 39zt ujFst Ao wHY
JAE F 0.05% trypsin-EDTAE A g
o] AlXTE R U, PBSE 34
3}] hematocytometer(Fuchs-Rosenthal,
Germany) & A XS AZ3A T

(3) TIMP-1 assay

TIMP-19] HES Hs) A x3elA
24 well plated] FHIZ cell& Ml &3
medium< 1 @ 1022 dilutiondtx 1 =
50 w5 AHE-3te] TIMP-1 immunoassay
kit(R&D Systems, Inc)E ©]&3}
450 nmolA T3 =5 =H 3o}
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(4) Collagen assay

HAlel AAzxAS 4338t
= @A Z A A7 2 procollagen= A
& A =t} Procollagen& A<:3t collagen
7 o]E 9| peptide2 TFAH UxH,
o] peptidet collagen®] AA&sta Ye
collagen fibril2 7]0] E0]7}7] Mol &
o] & proteasecl 98l &aigT). o] &3l
H peptide®! PICP(Procollagen Type I
C-Peptide)& AE ¥o=z fEwo]
Bl collagen &< A% 7F ®oh 4
96 well plateo] 100 0] A E ujoFol-S
231 25°Coll A 1207t incubation A]F
t}. Washing& buffer2 3¥H Aol =
anti-PICPZ 100 w0 7}3}ar tha] 22°Co
Al 4587t incubation AlZ . Washing
buffer2 3¥H ©A] Aol Wil enzyme
conjuagte 100 wZ 7}3F th-& 22°Coll A
45%-7F incubation AlA T ©A] 31 A
od o 71ZE&A 100 wE 7hskar
22°Col Al 3083t incubationA]Z] T
stop solution 50 WS 7}8Fal 405 nmoi A
optical densityES T3t}

Collagen<

ol

3. BAAE

Z+ Aol i3t oA HES student’s
t-testE ©]&34th p<0.05 <1 A 7+
ool Atk AA AT

m 2 3

1. UVBZA} €3 fibroblast A3 ol
e 9%

1) LDH fr&lel wA= 93

Dermal fibroblast €1 F6 ] o] UVB
g XA ¥ fEs+= LDHE A

Az, AEEZRY LDH 9 fa7F 371
stth @8 2k(els DS)S A
735, UVBE A izl Hl&f 200,
100, 50 pg/me] Hx=A LDHY #2=
T4 AA (p<0.01) JASAH(Fig. 1).
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Fig. 1. Effect of Danc]ﬂsoyo -san on the
LDH Release of UVB-irradiated Dermal
Fibroblasts.

Cells were UVB-irrdiated(30 mJ/cm?) and
futher incubated with Danchisoyo-san. The
results are expressed as mean + SE.

N : Normal(non-treated group)

UVB : UVB(30 m]/cm?)

DS200 : UVB(30 mJ/cm’) + DS(200 pg/mt)
DS100 : UVB(30 mJ/ecm®) + DS(100 pg/ml)
DS50 : UVB(30 mJ/cm®) + DS(50 pg/ml)
#: p<0.01 vs N, =+ : P<0.01 vs UVB

LDH{% of UV Control)

&

2) Nitrite A5l v A= F3F

F6 Al¥o] UVBZ XA & AAH
nitriteE SH 2%, AXAA A=
nitrite #Fo] F7FeATh DSE A&
7%, UVBZ ZAFSH tjZ7ol Hl3)
200, 100 pg/mle] B =0l A nitrite A S
oA AA (p<0.05) JAI8HA THFig. 2).
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C5200 Ds100 DS50
Fig. 2. Effect of Danchisoyo-san on the
Nitrite Production of UVB-irradiated F6
Dermal Fibroblasts.
Cells were UVB-irrdiated(30 mJ/cm? and
futher incubated with Danchisoyo-san. The
results are expressed as mean = SE.
N : Normal(non-treated group)
UVB : UVB(30 mJ/cm®)
DS200 : UVB(30 mJ/cm?) + DS(200 pg/ml)
DS100 : UVB(30 mJ/cm? + DS(100 wg/ml)
DS50 : UVB(30 mJ/cm®) + DS(50 ug/ml)
#:. p<0.01 vs N, * : p<0.05 vs UVB

2. UVBXA}A 93 fibroblast F+ A A}
S w2 FF

1) MMP-1 ¢3%} d&d) o

UVBE MMP-19 #3x 28-S
7k Ae™, DSE UVBel o&f =7}
MMP-1¢] 32 4dE 200 pg/mee
FE(p<0.0D9F 100 pg/mle] % (p<0.05)
AN Fo4d JA FAA T (Fig. 3).
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GApPDH I3

ZJIII[

Fig. 3. Effect of Danchzsoyo —-san on the
MMP-1 Gene Expression of UVB-irradiated
Dermal Fibroblast.

Cells were UVB-irrdiated(30 mJ/cm®) and

Re lative mRNA of MIMP-1

futher incubated with Danchisoyo-san. The
results are expressed as mean + SE.

N : Normal(non-treated group)

UVB : UVB(30 mJ/cm®)

DS200 : UVB(30 mJ/cm?) + DS(200 g/ml)
DS100 : UVB(30 mJ/cm?) + DS(100 pg/mb)
DS50 : UVB(30 mJ/cm®) + DS(50 pg/ml)
#: p<0.01 vs N, #* : P<0.01 vs UVB

x 1 P<0.05 vs UVB

2) Procollagen 3} &) vz
Qe
UVB %A}A] procollagen §A2F 2d
o] JAFALE DSE UVBel 28 A3}
H procollagen FA A &&-S 200, 100
pg/mel =AM o)A A (p<0.01)
Z7HA A TH(Fig. 4).

Procollagen [
GAPDH |

J"“Ill

Fig. 4. Effect of DS on the Procollagen
Gene Expression of UVB-irradiated Dermal
Fibroblast.

Cells were UVB-irrdiated(30 mJ/cm”) and
futher incubated with DS. The results are
expressed as mean + SE.

N : Normal(non-treated group)

UVB : UVB(30 mJ/cm’)

DS200 : UVB(30 mJ/cm?) + DS(200 pg/me)
DS100 : UVB(30 mJ/crrf) + DS(100 xg/mé)
DS50 : UVB(30 mJ/cm?) + DS(50 pg/mt)
#: p<0.01 vs N, ** : P<0.01 vs UVB

Re lative mRNA of Procollagen
[

3) c—fos A L&
UVB ZAA] Ao A A== c—fos
°] mRNAS AAdeo] F7tstdth. DSE
2183 4§, UVBE FAFS 2ol A

nA= 9F
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Z7}3F c—fos AR 2EH S 200 pg/mle]
FZolA 94 AA(P<0.01) AR
HFig. 5).

D] - o o> o> o
GAPDH 1
5
95
&
&
“
€ .3
=
o
=
£
g 24
=
&
1 j '
o
uve D5200 D5100 D550

Fig. 5. Effect of DS on the c—fos Gene
Expression of UVB-irradiated Dermal
Fibroblast.

Cells were UVB-irrdiated(30 mJ/cm® and
futher incubated with DS. The results are
expressed as mean * SE.

N : Normal(non-treated group)

UVB : UVB(30 mJ/cm?)

DS200 : UVB(30 mJ/cm’) + DS(200 pg/mb)
DS100 : UVB(30 mJ/cm’) + DS(100 pg/mb)
DS50 : UVB(30 mJ/cm®) + DS(50 pg/mb)
# p<0.01 vs N, =x : P<0.01 vs UVB

4) c-jun AR L v X = JEF

UVB ZAMA] A Z A B = c-jun
°] mRNAS Aol F7tstAth. DSE
A3 A9, UVBE AR tl2FolA
Z718F c-jun FAA THE 200 pg/ml
o] FxolA FoAd UA(D<0.01) GA
A A (Fig. 6).

5 NF-kB f#A @do] vx]= J3F

UVB ZAMA] A2l A4 == NF-KB
°] mRNA®| #Ao] F7lstdth DSE
A2 e A$, UVBR 2AME B 2aol A
S7he NF-kB F32F 2dE 200 pg/ml
o] FxolA FoAd AUA(p<0.01) GA
3R tH(Fig. 7).

c—jun
GAPDH

;Jllll

Fig. 6. Effect of DS on the c—jun Gene
Expression of UVB-irradiated Dermal
Fibroblast.

Cells were UVB-irrdiated(30 mJ/cm®) and
futher incubated with DS. The results are
expressed as mean + SE.

N : Normal(non-treated group)

UVB : UVB(30 mJ/cm®)

DS200 : UVB(30 mJ/cm?) + DS(200 pg/ml)
DS100 : UVB(30 mJ/cm?®) + DS(100 sg/ml)
DS50 : UVB(30 mJ/cm?) + DS(50 pg/mt)
# p<0.01 vs N, =x: P<0.01 vs UVB

Re lative mRNA of ¢ jun
ta

NF-xB
GAPDH

4

alill

UvB D3200 Ds100 0550
Fig. 7. Effect of DS on the NF-kB Gene
Expression of UVB-irradiated F6 Dermal
Fibroblasts.
Cells were UVB-irrdiated(30 mJ/cm?®) and
futher incubated with DS. The results are
expressed as mean = SE.
N : Normal(non-treated group)
UVB : UVB(30 mJ/cm®)
DS200 : UVB(30 mJ/cm®) + DS(200 pg/ml)
DS100 : UVB(30 mJ/cm®) + DS(100 pg/ml)
DS50 : UVB(30 mJ/em®) + DS(50 gg/ml)
# p<0.01 vs N, =+ P<0.01 vs UVB

Relative mRNA of NFkB
ra w

-
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6) Bel-2f-72F &l mX= JF

UVB ZAFA] A EZ oA A E = Bel-2
°] mRNA® Aol ZAasdtt. DSE
228 A$, UVBE ZAFSH thxa-oll A
723k Bel-2 A S 200, 100 pg/me
o] FxAA oA AA(p<0.05) F7F
Al A} (Fig. 8).

Bl 2
GAapDH
2

] M I I
AN 1
UVE D5200 DE100 DS50

Fig. 8. Effect of DS on the Bcl-2 Gene
Expression of UVB-irradiated F6 Dermal
Fibroblasts.
Cells were UVB-irrdiated(30 mJ/cm?) and
futher incubated with DS. The results are
expressed as mean + SE.
N : Normal(non— treated group)
UVB : UVB(30 mJ/cm?)
DS200 : UVB(30 rn]/crnz) + DS(200 pg/mb)
DS100 : UVB(30 rn]/crn) + DS(100 pg/mb)
DS50 UVB(30 m]/cm) + DS(GBO0 pg/ml)

# p<0.01 vs N, * : P<0.05 vs UVB

Reltive mRNA of Bel2
=

7) Bel-xL 32 ¢dol vX= J3F

UVB ZAM] Al Eo| A A== Bel-xL
°] mRNA® Aol ZAasdtt. DSE
2 3e A%, UVBE ZAF dlZz7oA
ZAg Bel-xL 34 $dES S7HA7]
A B3t A tH(Fig. 9).

8) INOS FzA} W&o vX= JF

UVB  ZARA] AZollA  AAAE=
INOS®] mRNA¢®] Aol F7tatAdth
DSE AH&g 45, UVBE ZAbg gz
oA 718 INOS 42 2dS 200
pg/mel % (p<0.0D)$}F 100 pg/mbe] =

E(p<0.05)NA F943 IA JA AT
(Fig. 10).

Bel-x1. e e
GarDH I

Relative mRNA of Bekxl
-

Jilll

B 05200 05100 D550
Fig. 9. Effect of DS on the Bcl-xL Gene
Expression of UVB-irradiated F6 Dermal
Fibroblasts.
Cells were UVB-irrdiated(30 mJ/cm®) and
futher incubated with DS. The results are
expressed as mean * SE.
N : Normal(non- treated group)
UVB : UVB(30 mJ/cm®)
DS200 : UVB(30 m]/cmz) + DS(200 pg/mb)
DS100 : UVB(30 m]/cm) + DS(100 pg/me)
DS50 : UVB(30 mJ/cm®) + DS(50 pg/mt)
#: p<0.01 vs N

INOS el
GapDH IR
o

fjllll

05200 05100 D550

Fig. 10 Effect of DS on the iINOS Gene

Expression of UVB-irradiated F6 Dermal

Fibroblasts.

Cells were UVB-irrdiated(30 mJ/cm®) and

futher incubated with DS. The results are

expressed as mean = SE.

N : Normal(non- treated group)

UVB : UVB(30 mJ/cm®)

DS200 : UVB(30 mJ/cm2> + DS(200 pg/ml)

DS100 : UVB(30 mJ/cm) + DS(100 pg/me)

DSSO UVB(30 rn]/crn) + DS(B0 pg/ml)
#: p<0.01 vs N, =x ! P<0.01 vs UVB

x 1 P<0.05 vs UVB

Rehtive mRNA of iNOS
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3. OF JoME A =
D XAAE FE5ol X
AaAE= S F4s T3t 9

ol gE€s Fu s FASA &

o A@4dy, DS+ tix7ol Hl8) deraml

fibroblastE 50, 10, 2 pg/mle] FZoA

fod A (p<0.01) F7HAHTHFig. 11).

;,|||[

Fig. 11. Effect of DS on the Cell prohferaﬁon
of Dermal Fibroblast.
N : 0% FBS
C : 5% FBS
DS50 : 5% FBS + DS(50 pg/ml)
DS10 : 5% FBS + DS(10 pg/me)
DS2 : 5% FBS + DS(2 pg/ml)
#  p<0.01 vs N
x 1 P<0.01 vs C

_,_:

0OD530nm

2) PICP A% vA= 4%

PICP(Procollagen Type I C-Peptide)
+ collagen @439 A&7} doh AY
23, DS= PICP A dFES FA
239tk (Fig. 12).

120 A

80
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43

20 -J
1]

C Ds50 o510 Ds2

Fig. 12. Effect of DS on the PICP
Expression in Dermal Fibroblast.
N : 0% FBS

PICP(ng/ml)
g

C : 5% FBS

DS50 @ 5% FBS + DS(50 pg/ml)
DSI10 : 5% FBS + DS(10 pg/ml)
DS2 : 5% FBS + DS(2 pg/ml)

3) TIMP-1 Aol mX= g3F

TIMP-12 A3z Fefsh= MMP
TFE Alste HFHe=w IIE

= parameter®2 H71E &t A3
I DSE TIMP-1 Aol 4
A R3S tH(Fig. 13).

L

D830 D510 Dsz

Fig. 13. Effect of DS on the TIMP-1
Expression in Dermal Fibroblast.

N : 0% FBS

C : 5% FBS

DS50 : 5% FBS + DS(50 pg/ml)

DS10 : 5% FBS + DS(10 pg/ml)

DS2 : 5% FBS + DS(2 ug/ml)

mi o 3

TIMP-1(ng/ml)

Y= BAE AFE st 23 =
Ag7) NG, o8 § HR ol =
SR 7o} Aeld 7)ol olg o
oA AHESEE WAA =3 (intrinsic
aging)9t WA =3} A3 A B
S e LAC L E N PN R
A9 FAAMN JedEs 904 w3
(extrinsic aging) & £/ =2 UE +
o 2 g BEgae F 2elR)
=34AE F9 FUE UVA, UVB7}
dod= IF =3= B3 photoaging)
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X324 (ROS, reactive oxygen species)S
YA A doh A4 E ROS= MAP
(mitogen-activated protein) kinase signal
o] g8 Hx3aH5 MAP kinase
signal transductiong 53 AP-1(Activation
protein-1)¢] A3} o], collagen 3
49 MMPs9 @& £1307. 4
= MMPs9] &8 =7}o] 9&f collagen
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o AG7A At oE FE< )
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32,

L)
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olel] Azt @2]AQ4HDS)e FF 7N
A ARE AP o= gQlstaral, dermal
fibroblast Q1 F6& #%3te], DS7} UVB
2§32 &4 F6 AlXEolA LDH 3,
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7 15 §35 HUsl o, collagen
A B9} " MMP-1, procollagen
F AE &3 AEH c—fos, c-jun, NF-

kB, Bcl-2, Bel-xL, iNOS9] #Hx} &&
o vxle dFS HrFeAT. E3 DS
9] dermal fibroblast®] ZHH A =24%F
I} PICP, TIMP-1 AATS
collagen #d5S LolE YT
UVBl 93k 9731399 A 23] ol
g DSO s Hrietaz, Azt ¥
i X9 A EF2 F6oll UVB
% fg== LDHE =434t LDH
(lactate dehydrogenase)= A IH‘l}Oﬂ
AR R AZ7L gFEojol AE R
o2 F&EE 7 o] Ax9 ”‘Jﬁﬂoqpr
z43se 4498 712 @n¥. =
A3}, UVB ZAMA G A EZZFE LDH
o fFE7t bt ol UVBel ¢
3k ROS AAdo] F71=a, ROS E2E
el 2 Ak 5 A FAEE
HAS s 43 *ﬂ—“ﬂo] lﬂr*]ﬂ
AL uag?. DSE AP 7
UVBZ ZA}gH WZ:'loﬂ vl 3] 200, IOO
50 pg/me] FZlA LDHY #F2&
°fd Al (p<0.01) ABHATHFig. 1).
o2 UVBe] o3t I 3 A
%o A8 2EYAE 2437 98
04 F6 Mo UVBE XA & A=
+ nitriteg SA3sIA T AA WollA NO
(Nitric oxide)= L-arginine”} nitric oxide
synthase(NOS)¢] zt-8-0.2 13| 43}z
o] HAEE Aoz AP HF] NO
© I AAEE fFHAA @ @wge)
A& JER A9 ROS Y] 312l superoxide
anion(O2-)#%  ®Hg3 ®WxAdS 7hxl
peroxynitrite(ONOO-)E A2 =E [
< ZEd 24847 W™ NO

o_.N_, mlm

fr L 9

= W8] Wiy A3 EFF S A7
ojEE NOAAY FE& A F ¢l
o]’V NO9] QA H hAMAFEQ] nitriteS
S48t dxo vlas) B A3
A3, UVB ZAH] F6 xﬂ;oﬂﬁ A4
+ nitrite #°] F7F8l9a, DSE A€
3 4, UVBE 2413 1‘4124011 H] 3
200, 100 pg/mle] FX oA nitrite A AS
o4 AA (p<0.05) AA3HATHFig. 2).

Collagen< a-chain®] 3% UA<& 34
3l= 3709 Gl A Z g-chainol| wet
20% o]A9] collagen®] AL} AL
gy= I, I, IV, V, VI, ¥ collagen
o] FX3ata om, uFoe A 1
& collagen®] 80-85%, A M& collagen
o] 10-15%, IV, V, VI, VI¥ collagen®]
5% = z}Askal Tt Fibroblast®] ZH
W AA g TGF-B1, IGF-1, IL-1,
IL-4, EGF, TNF-a % o2 7}#] cytokine
9] ggks dbo} collagen«l ATEZEQ]
procollagen©] A4 = =8 procollagen
FHE A4 d F AXE o g ujE 5o
pN collagen(ZH 3| % carboxy terminal
propeptideZ} 2 Uzt @), pC collagen
(AFA) = amino terminal propeptide”}
2zt FH)S o 3 AHES AA
collagens A5kA Aoh?,

Collagen®] $+4< Z71A7]+ cytokine
© 2= TGF-B, IGF-1, endothelin-1, IL-1,
IL-4 7} &&8A $la ©]E2 fibroblast
oA MMP-19] 28-S JAet= TIMP-1
W8S =213t collagen 3 S A 35
o} ¥ 2 TNF-a, PGE,, IFNy, IL-1,
L-10, IL-17 5-& fibroblastell Al MMP-1
& BHAA collagen?] E S FLFY,

Mzl 7]&(extracellular matrix)3}

7) A 2 (basement membrane)S E3) 5=
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MMPs(martrix metalloproteinase genes)
= oy 529 AJHz 7z 74
Eo] Ao uz} collagenase, gelatinases,
stromelysins, matrilysins, membrane type
-MMPs, other MMPsZ &F ¥t} Ti

ste} 71 FHo] e = collagenase
2 MMP-1, MMP-8, MMP-13, MMP-18
Z YFolAP?, ojlse FEa Y9l
o] He 9z 95 =,
E3] ¥R 7@ @A S substrate®
o]ggtt &l MMP-10] 9% =3}
o FHh9o0z IHA A’
Z collagen §AS
& MAAE MMP-19 &4& A3}

Zo] Aoty webx DSY FF
g1st7] A MMP-14+
| vAE 9% g
A3 UVBE MMP-19 £7x}

77 eH, DSE UVBel 98
H MMP-19] 32 $&-S 200 pg
/me FE (p<0.0D)e}F 100 pg/mbe] F&=
(p<0.09)A 948 AA A A
(Fig. 3).

Collagen< dermal fibroblast Al 3 o] 4]
procollagen Bl £ A H & collagen®
2 dAFg22Y  collagen TFAHES
AE FFdA =4 w procollagens
parameter= AHEY & Aok A3 A
F6XE 9] UVB ZAMA] procollagen 7
A do] A E A, DS UVBe 9
3l A3}E procollagen A2 HEHS
200, 100 pg/mee] FZolA FoA4 A
(p<0.01) 7 A K (Fig. 4).

Fx3lo| A AP-13 NF-kB= F 23
transcription factor® 7—‘}%5‘}1:}6) )

UVBel ¢Jaix =¥ TNF-a, PGE,
IFNy, IL-1B, IL-10, IL-17 5] fibroblast

rr
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gL

EH EXgte FEAE BTl AEZH=E
AE7F AaEH MAPK(mitogen activated
protein kinase)E %3 NF-kB, c-fos,
c—jun®] Q14FstE o] AP-1S &435A17]
o, B43tE AP-1S MMPse] 2d<
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(MMP-8)E 7ol =& F-9loA Td
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39 tH(Fig. 5, Fig. 6, Fig. 7).
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7, UVB ZARAOl Ao A A =
Bcl-2, Bel-xL9 mRNAS AAo] 7+
stial, DSE A 45, UVBE <ls|
728 Bel-29] SAA 9ES 200, 100
pg/me el s=NA FeolAd AA (p<0.05)
S7HA A S (Fig. 8), Bel-xL frAx}+ &
A2 F7HAI7IA ekt (Fig. 9).
NOE AAse NOSE dF9 43}
F42A AN EY eNOS(endothelial
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7kA o} o2 EAsteH], HFAE F
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Aol F7hsldal, DSE A3 3¢,

UVB ZAMR 7k INOS f3ah od
S 200 pg/mle] F= (p<0.0D)2}F 100 g/
el = (p<0.05)olA F4 AA <
A8t oHFig. 10).

A M EE FHZ 2 Z collagen, elastin

52 @Yt WRol BEe 23 P
S FASA . wekd UVBRAL
g s 3ol obd, AHH 28 4
Al R E Qe AaxA e R A
TE PAHAIE A F2F Yoluk
A8 A3} DS xRl HlE deraml

fibroblastE 50, 10, 2 ug/m{e] F =0l A
o4 AAI(p<0.01) F7HAH THFig. 11).
Collagen®] AFA 91 procollagene A
%3l collagen® &2 peptideZ A
ol A=,
Z3tal Y+ collagen fibrilE 7]0] £9]
7¥7] el 5ol proteasecl sl &3l
A o] Eal®  peptide® deraml
fibroblast7} 7}4 Zo] Aakste= A 13
procollagen®] #3l4H2-?1 PICP (Procollagen
Type I C-Peptide)= 213 collagen T4
o A7t B9, 49 A3, DSE PICP
Aol e FA EeAtHFig. 12).
28 kD glycoprotein?] TIMP-1 (tissue
inhibitor of martrix metalloproteinase-1)
& gA3td MMP-13% 1 : 1 BE3AE
o]Fo] MMPe #4< JAFFY. w
24 TIMP-12 X9zAs &3jste
MMP #F& 9Alste AHAHHo= 9
X 5 3}= parameter® H7HE o 3l
. A3 A3, DSe TIMP-1 A4l 4
Fs FA Eeth(Fig. 13).
ol’4e] A% DS UVBE A= F6

o] peptide= collagen©®] A

9] Aoz o3 LDH H8 2 nitrite
ARE AR, UVB A= F6ollA
S7H MMP-1¢] 34 44 A=F
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AAEP e, UVBel s i

procollagen A W3S Z7IAH T
T3 DS+ UVBE A== A E9
A c-fos, c-jun, NF-kB, iNOS¢] ==}
W3S ZFAA AT, apoptosisE A 5f
T Bel-2 A FdS S7HAA AE
S dAEE Aoz FaEAY. =

3l DS+ deraml fibroblastoll A & & o
2 MEE F2AF oy PICP, TIMP-1

e F7HA71Al Fsk it
webA], SX A QAR UVBRALE
3 " 4 e collagend A
o #HAH AAES x-st FE
A o7 Fuxrzg g
PR A RS AAAEN Z§

U w2 ro

0

A X v X+= F&H} collagen &
= }o}Lx} UVBE f#¥ &4 F6
DH 2], nitrite Aol W]
F& A8 e, S A4

o Z#H®E MMP-1, procollagen,
ME &3 BEH c—fos, c-jun, NF-k
B, Bcl-2, Bel-xL, iNOS9] 4%} 23
o PlAe ¥IFs BrieAT E=g @
2] A28 2] deraml fibroblast, PICP,
TIMP-1 ARSS =75t thow 2
2 Z#E 4

) o
84kl UVBO 93] &€ 953
i

-

1. DS+ LDHY 29} nitrite BA8E
A A 3+ o

2. DS& MMP-1 Az @3d-8 A5}

ofr

At

3. DSE procollagen §A A} &3-S
Al AT

4. DS+ c-fos, c—jun, NF-kB, iNOS -
AR wES FaAZ.

5. DSE Bel-2 #3a &HdS F7HAA
=3

6. DS+ Bel-xL fF32 @S F7HA]
712 %35k

7. DS¥ deraml fibroblastZ &7} 7 th.

8. DSE PICP, TIMP-1 A4S AAH
o2 FI7M7IAE EatAth

o]}l

O 3 920119 4€ 30¥
A AF 9 :2011d 5¢ 99
O AxA Y @ 20119 5€ 119

s Es 1. ofEts v e s
Me SR dyd = 2006:21-2.

2. ol&4d, AFY. Ao =Fo] I
esto] wXe Q. gmm]&-5hs A
2007;13(2):841-50.

3. Hirobe T. Role of keratinocyte—derived
factors involved in regulating the
proliferation and differentiation of
mammalian epidermal melanocytes.
Pigment Cell Res. 2005;18(1):2-12.

4. McKay IA, Leigh IM. Epidermal
cytokines and their roles in cutaneous
wound healing. Br J Dermatol. 1991;
124(6):513-8.

29



10.

11.

12.

13.

14.

15.

16.

17.

487, QA ARAEE o §F ]
Aol F2E }}ii}ﬁ%OH B o
2 2009.

Fisher GJ] et al
photoaging and chronological skin
aging. Arch Dermatol. 2002;138(11)
:1460-70.

Mechanisms of

o] 1§, Coenzyme QneEAES
At 9 FE =gt #S g, ¢
&l st9l. 2005.

Fu]8-383] =], 2009;7(4)
Hairless w20 A A&}
”l"%lti]r AA a3 gk
008;14(2):495-503.
% o]-g3g 1§ =3}
A Ao stm)

sz— 5. agrle) wRws) o)
2§ 2Fs}t3] =], 2010;41(1):26-30.

. REAEES]l 9RO k3l
gk oS %3813 2], 2005;

_I
2 ox

gﬁt&ﬁrloﬂm{ﬂézrlr:u

=)
|
5 08, ol

\)
(=
~
=

NSRS
AA &3 3]
A]. 2009;15(4):1389-98.

. Hairless vh-§-2=0| A I &5
Rxst A &7 A
sHl. 2008.

o

WA, A9,

o e g oo N
S g 4y 9 e ox

)
X

ol <

_E

X

o

)

e

=2

=

)

s

S

—_

()

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

ol
2

= on
N

o 2 o
o X
2
Y

fol
_‘L_l‘

=
ot

o,

™

i)

ofo

_?L

. 2009;

3

(2):123-36.

Aa4. =]
Rwsl oA a3
A, 2009;24(2):159-67.
FeHY Feha g 4
Aot E e MMP-1 A
Yorreel daiest &
st o) s, 2007.
AE3 7y 528 dE
sloll mlA= FEF W3
3] 2], 2010;22(4):219-25.
BRI ST b, KA BRI R )5 (A 743
=73& BAE 1989:653.
%%%i FHE &S 23
1Z Ao stA
=53, 1999;7(2):531-51.
& FYEAI M A.
. 1998:411.
T MHes &S] 3 ~Ed
oﬂ rﬂﬂ APAH A+ tiggt
. 1998;19(2):278-99.
, AT, FHER i o]
AMEZ o v+ G,

o ox M 2 o [y e
o o fob
2
o
Lo
r
%
&

ECI
R

Mo fo "

15

o

ol
(o
£

o

)
o e

e off

l-r

FFIkam:ioirﬂn\i-ll'ﬂ-w'rﬁﬂ-m‘looﬁi

P
2

>4

_EL
x
m-[o

2

’

3
Z
)

(
iy

AL

o ¥ = 19 do b Mo ooy ¥

£ ol fd ok oo
2N

e

ﬂ

)

<} -ué )
7

off ©R o

ox 1o o\
ok

,d
_\E,&
(o]

rELu

}3] 2], 2002;16(5):914-20.
g ki E Y darslay 9
Hoay ZAsustud st

o]
27 M E
. 2009.
-8, FHEEE ] melaninAl &3
AA gt FAdogudsted. 2008.
5. =3 2 FestE JAA IR
ANx TGF-B/SMAD A3 AEA <]
el Agdistad st 2003.
A AR AE A EiofolH]

A 719, 2006:28, 37.

30



The Journal of Oriental Obstetrics & Gynecology Vol.24 No.2 May 2011

31.

32.

33.

34.

30.

36.

317.

38.

39.

40.

41.

AR, A S5 AH7E 4
R FE2 mRE 9 gIaR
n] 838+ 3] %], 2009;7(2):79-94.

Xuanri C, Hideyuki K, Koretaro T.
Characterization of molecular species
of collagen in scallop mantle. Food
chemistry. 2006;102:1187-91.

Balin AK, Pratt LA. Physiological
consequences of human skin aging.
Cutis. 1989;43:431-6.

Fisher GJ et al, Pathophysiology of
premature skin aging induced by
ultraviolet light. New Eng. J. Med.
1997;337:1419-28.

Ritte L. Fisher GJ. UV-light-induced
signal cascades and skin aging. Ageing
Res Rev. 2002;1(4):705-20.

Cimino F. Protective effects of a red
orange extract on UVB-induced damage
in human Kkeratinocytes. Biofactors.
2007;30(2):129-38.

Fisher GJ. Mechanism of photoaging
and chronological skin aging. Archives
of Dermatology. 2002;138(11):1462-70.
Gilchrest BA. Skin Aging and photoaging.
J Am Acad Dermatol. 1989;21:610-3.
Bernstein EF et al. Enhanced elastin
and fibrillin gene expression in
chronically photodamaged skin. J
Invest Dermatol. 1994;103(2):182-6.
A, A, &7 R =3 W
AA. Meg=mHstr|adBAT .
2002:85.

FA . AAE/ZFA A A o T
st} Az A '2HdE Zte 17)F
3 =3RS JRE 7 3 v st alt)
shel. 2008.

b

Lo

d

42.

43.

44.

45.

46.

T OHER nkiEER 2 1 A
SFE 9] acetaminophen® & %
Fle tsAdd nA= 9. F
o shaloh k. 2001.

BECL. NBHIEE,  JTARTT AR RHE R Al
H k. 1985:77.

olAE. FHEHEBINKTOE &3
H 7837 o4 A3 18, oA st
W] AT A 2008;17(2):161-6.
shol o shdA| Sl SiIE A2
g ©AE 1999:157-9.
A=sho) g shi 28t w = A EEL A
<9 AL 2000:168, 194.

Ho o rf

47. AANE. HEEwMS. A d B AL
1991:194.

48. FtE. Adatol BRI E g9
ool ofgk EddA 8 /34
G A= 9 BN SGast

49.

50.

A8} F P L9 apoptosisel B
A= G -3 AL 2002:45(5)

Carla Biondi et al. Interactions between
the nitric oxide and prostaglandin
E> biosynthetic pathways in human
amnion-like WISH cells, Journal of
Reproductive Immunology. 2003;60(1)
:35-52.

5L Alg A, d3E oF fA oA IF
nitrite ¥=9F 4/FA, A2 AH
ok A, sdishadi sk, 1999
52. Amol, £909. M7= Ry
A1¥ ZFA mRNASH TGF-B1

53.

v A= G =
£83] %], 2008;14(3):992-1005.
Seo JY. Skin Aging from Phenotype

31



FHEEERO| R2MES ZALSH TFXT|M=Z2l 2

TR HO| Djx[= AE

o4.

5.

96.

o7.

to Mechanism, Korean Journal of
Investigative Dermatology. 2001;8(4)
:187-94.

Lauer-Fields JL, Juska D, Fields
GB. Mastrix metalloproteinases and
collagen catabolism. Biopolymers.
2002;66(1):19-32.

Kim S et al. Basal and UV-induced
MMP-1 expression are inhibited by
pb3 in human dermal fibroblasts.
Exp Dermatol. 2008;17(11):939-45.

AA L. QA F AfropEzoA E
b=l 93 fFEEHE type |

procollagen, MMP-13 TIMP-1
ol et =2}5+ZE (epigallocatechin
-3-gallate)®] &3 aHstw A
S #std ekl 2004.

AgE. FH A 53 DL-a-Lipoic
acid F47F =3t f= FH A%
Bax, Bcl-2 mRNA<$} apoptosisel] ¥

58.

59.

60.

61.

A= &3 A5 A]. 2007:46(5)
:643-54.

Funayama E et al. Keratinocytes
inhibit
apoptosis of the underlying fibroblasts:

promote proliferation and

an important role in the pathogenesis
of keloid. J. Invest Dermatol. 2003;
121(6):1326-31.

Teofoli P et al. Expression of Bcl-2,
pb3, c—jun and c-fos protooncogenes
in keloids and hypertrophic scars. J.
Dermatol. Sci. 1999;22(1):31-7.

Kim YG et al. Effects of ginseng
saponins isolated from red ginseng
on ultraviolet B-induced skin aging
in hairless mice. Eur J. Pharmacol.
2009;602(1):148-56.

2714 5. Asiaticosided] Y& F&
A &3 Ao F) &st
2. 2007;22(1):220-31.

32





