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JAHTEZ o8] f%=% Sirtlo]
AlZo|& HbAYo] u|x|= T

Agolmr AA A% Wl FEF A5xd FA% Taa Aol
UBgHeT AwH @y 4Ry ARom, A EdAQ Amdl
AgAelw  ApgEe] B ol BAolth Hel: Azol=  Wegeld
SARATA 22 726 BoiE ks Hel AVH Gled, 58l Sirtuin 9 7
Sirtl & T ]

GF—p w7l A3 vk&e] =4 Qxz Fada gl
2 AFgAME Sirtl ¢ A3 222 4y dANFEES 835k, A
23] AdfobAlE (HDF) 9F ARolE Aol (KF) oA Adf3 #a FHdx 9
gwd wE wAl3E BAsidth. HDF 9@ KF o] TGF—(10 ng/mL) ¢
A2 ES (20 uM, 50 pM)S @5 T ¥HE A &, A AEEWMTT
assay), FAA ¥4 (real-time qPCR), ©w¥z H& (Western blot) S 53
Collagen 1, a—SMA, SIRT1 9 W¥3}& H 75k}

A3d A3 KF & HDF o H]3] Collagen 1 % g—SMA 2] 7]1# @&lo] &=k,

o)

SIRT1 2de @k, davgtEE Ao wet KF oA SIRT1 @i 5%
olFAH o R FUlER o, AR F7q= Collagen 1 H a—SMA 3o oA ¥ +=
ol #HEEUT. TGF-B Agel & Fxd AFs FAAE, dAAvgES

£ Al Sirtl @do] BEHOoF IEHGOY, ave ME FTH Y ol ot
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1. A&
1.1, Azo|E g9 FAFANH F2Y w73

A -4 (Epigenetics) & DNA 271442 W3}l glo] A =
S AFste SR o ®E, 2 DNA vWE3d} s|A%E Wy v]da 3 RNAQ
S 233} o3 FARAZA 2HE g Foly R Aoy d=
0 Al WbgsteE 5AS 7HAY, A odd v 958 A
3} Agke] yeAgle] T3 9 o A7t Fks] o] FoA
ARo|E= I &4 o)lF st HFF2 F27 Fekdl 3] Fho]
HoZ AnkAQl §174 EAro] Flo] 5 FAe] dtdoe] X &HH o7
a
el

-
T
=

o

—_

A ddo] #FAY. 53 TGF-8 Asdd B2 A%4 293},
SMA % Collagen 1¢] 7]# 114t 52 AR o|= AFolA X n]gAZ
A bl 243} gddo] glov, ol FARAA 1o MYE AR
AAlR AzolE xAoME s|aE Eopdstas (HDAC) €4 <7k DNA
MEs AY Wk miRNA 24 o] o] Haso] ghom, o Sirtl )
2+ Class I HDACS] &7go] ofAl= o] 9l E7E A3t 84 wele] vl
7hel A B4gstel o] gtk AR HuH ok ol wiF o)A FAfAs
4 2dE BloR 3 A8 Az ARol=e WHARE AW 5 v AR
%

=
4o WAoo FEw gtk

v

o

1.2. Sirtuin @9A3} A=zolE HF3t 24 7|4

Sirtuin ©¥ A (Sirtuins) & NAD* & &A] goldstags s, Q7lox
BE Sirt77hA] 7F0] EA5Y, o] 5L AE AE, 9 *
okel Ae] 7]5o #Wojdttt 3] SIRT1S thx A<l class 11
slasz, FAFHsd 248 T tFdt X g Asdg

Sirtl& TGF—-pg AlZAge F4 A7 Smad ¥ oYz} MAPK, PI3K/Akt
5S ¥3%8l+= non—Smad pathwayol® &S vl 2]+
Sirtl2 Smad79 ¥¥HS =Z3}3, Smad39 ZolAEIE
AA @ TGF-41 23S Aar71e 71dE 58 da3E A =3
ERK, JNK, p38 MAPK A&E oA&la, PI3K/Akt A2ZS E3] AXE 2 9
AE e T, Al A3 vEgE Aojstes 9EE st

AzolE WHoA = Sirtle] #do] A3ty o] glown, o= TGF- £/Smad
Az WA Adso] Zekdl U ¢ —SMA 2E e Z71E o]o] Xt} o] el gt
= KE7F 714 A= A3t fFdxtse] 1dds s nyddd 545
el = 9d¢l 5 vz o3 AR T3 SirtlS Al AEH A 2FH, AR
(autophagy), 95 W& oA 5 FAFASTH 249 thafst & Fa&f AR



= Ao #Ast= 7

olof g} Sirtle =AM Z 3 Sirtuin AY @A L Smad % non—Smad
AE BTE e $AFTAEE FA APer FHEa glo
O% g ARoE A7 HITHE MER AE AT 7bs

4 AN g
1.3. AzHREEZS] BF 543 AT 5F

Y HZE (354'—tr1hydroxy trans—stilbene) & XA AEA ZHdHE
2, 7R AXE ZA, BT, £ SOl EAEt kst 9 I =
Zb= 71072 e *(Eﬂfi}’ﬁ,ﬁ’_i% Sirtuin Al @A, 53] SirtlS &
Astsrozn M w3t GA, AR dAF 2E, 95 " Ohﬂ Az A=A
SEAL E}oksy /\ggswﬂ B_J/}E E’C‘F_Hﬂr ]gﬁ 3} E/ﬂoi o]oH gﬂ/\uﬂg} EE

73 2] Ast 2HHA| (caloric restriction mimetic)' 2 R % 7]% 31, AMPK
g3l @ NF—«B A, mTOR Al 5 thdt Asdd H2o 243,
A7) A AMSEES Fes)t, &9 A% B, RS AHES 5 FHe
woboll Al &Ebs] AFtE Qlvk I 9 w g FopoA = Fest A, I
e 7 9 dF o3 avE < Ve SE ARoE 4y ARSE,
Abst REAIY A8 A7V sAFo 2T AEstE o] Q. FHTol= A
5, AAG3H A8 AR 5 ATd BFa Ao HAavetEE] Sirtl &
dgt= F3ll TGF—p4 Hi7i "4 T3 AT E AT 5 o] teFst AR A
A YdEsE Stk
a8y GAHESEES W2 AA 0] £ (bioavailability) 2 5% Al Al Al
3E =4 ke Y sHAE 2 Qlo], ol e s v A, HEE
A, ZE2EY (prodrug) 7ol a1 ik wepA] #H AW EE ) Okﬂfﬂ
2 5 #ZE7 el did 7 xdT e FF 98 A8 7S vidskeE |
_/;140]1:}_

1.4, A% AaotA X AZo|E HfotAEe vl

Addb A -olA 3 (Human Dermal Fibroblast, ©]3} HDF) & A Zo|= A f-o}A]
3= (Keloid Fibroblast, |3} KF) & 4o = TrA}oM Tz}xggsm E 3}
715olA Ee 2polE Btk KFe A8t iheS f5stes 72 AR
TGF—p el disl] #9stA wkgsbe, Fetzlzt o —SMA HLdO] HDF‘-”ﬂ His] &
7@;] Z7kstth. 53] KF= 714 AEelAE o —SMA7F agd s o] glom, o]
nlo] @ dfo] H 2 B8} A E (myofibroblast) —fFAF AR A%z 07 &35 o]
A oul sttt
i KF+ Collagen type I ¥ 1119 FA] #23, MMP (matrix
Hoprotemases) A 9 TIMP (tissue inhibitor of metalloproteinases) 2]
o ® Qe AxzerA (ECM)J al7F AAE L, Ay er ECME v
1S st ARolE WS YAt KFL AZ Abdel sk A3
,S1rt1 AR7F AAE dEH R EAE AANSEEY 22 Sirtuin
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ARo|Es 24 &4 olF A AfFxd 43 T2l F4o] A&HH=
W ARG AR, FATMA Werd AmWel SElEf A ko AuE

o] ol A HAE <t Sl 7|E9 AR AL T2 JYUE dA, AHE
ol FAF HolA A= Fol AFHo Ao, HeEss] dds FEA o R 4
sk Zshal e ”@C‘]ﬂr

H ATelA = KFY Fdx 2 o]fo] DNA A7IAE e ®Wol7t ofd
A sha 24 o]kl ]O]"‘}‘jr‘“ Aol F&53tal g ‘ﬂr 53] TGF— A/Smad
A7 B&8AE, o —SMA 4 Collagen 12] 714 1d dAS TAFHZ A
¥ 719 (cellular memory) Oﬂ o3 ALHT= E_L7]- 51 90°Y Sirtuin T
A, 53] Sirtl9 75 A7t olyst yed FAx dd el zlo] #osta
Aol &AL it

Sirtle TGF- B/Smad AE2E B2 MAPK, PI3K/Akt 59 non—Smad A=
o= Zgste] AF3F f-Ax HES ARt TAFHATH 2HAA R, ARo|E
o Wejg e 2k Z]Z”ﬂoi A= QU webA SirtlS XA FARAE
A A7 Age AZol=e] el 7Hde 24T 4 Qv U dHoE Hrt
Hr}.

Ao EEL Sirtl S 437 2
=, FAakst #Ae-& zZta glom tek A Ars RdoA TGF—p A=E 9
A a7t dsHESdY. 18y KFE o=z o dAvzstEEY FdAk 24
24 g gist A= obd m &3 AFsto]

oo B o4+= HDF$} KFE Hjw Rdg }30}01 Y AHEtEE 9] Sirtlé
THo® sk FAFAH 7142 F3 Collagenl, @ —SMA, SIRT1 47
B A= FFe BHFoRA, FF ARoE AR FARFAGS E}d%
7FeAd e AAEE Aes I HHCo® st

ok

Rl

)

todEAe B BAw, $493, 2
i J

2. A5 2 WY

2.1. AEZ 2 W =7

H deA = HDFS KFE A3 A52 AFESIth I Al¥E American
Type Culture Collection (ATCC, Manassas, VA, USA) o] 4] F9kukgko ]



Dulbecco’ s Modified Eagle’ s Medium (DMEM; Gibco, Grand Island, NY,
USA) 9 10% fetal bovine serum (FBS; Sigma—Aldrich, St. Louis, MO, USA),
penicillin(30 U/mL), streptomycin(300 pg/mL) S % 7}3 vjx|o4 37° C, 5%
CO, =79 F& AFulolElelA njgkstiadtt. Ado= wd 18 A A3
HEA 07 A Y= passage 35 A H A

2.2 AXHHEE AP B AE BEE 4

HDF % KF A% TGF— 8 (10 ng/mL) 8} #AHBEZS 549 (10, 20, 50
pM)E 48AI1ZF A gt & MTT assayE Aldsto] Alxe] BEES H71skal
th. HDFe|l TGF- & 3 7S HDFo| A &8s 5a 2 o,
kst Aot A L AdHlolA Bl amEtES ot AlE AEE W

91 Aoltt.

2.3 Sirtuin family &3 %4 (HDF ¥ KF Al¥)

HAMPGESS 5 (10, 20,50 M) E A st & qPCRE F3l Sirtl,
Sirt2, Sirt3¢] mRNA #&-& F43F3 T} Sirtl ~7 FolA Sirt1~3%9S Z ks
ol TANEE T ARol=elo] HHAFS FF5e] A At Sirtl> g
AHIBEEY AFdAZ dHA Qo Sirt2,3 AlE F7] Aot
tumorigenesis 7Fs/d ol et A3 =io] v HRE AT Sirtd= S FEY
AL, Sirt5e QIZkel A A7ehs] FQ/do] ofd A+ Foli, Sirtb= w3} A,
Sirt7 Sirt29] s Ael=z A3 diidelA A2kt

2.4 TGF-g % dxz=2y 34 Az L 434 23
EX
HDF % KF Al%e] TGF- g (10 ng/mL) & @5 A2 ek, TGF- 8 9} @ 2]
HEZ(10, 20,50 ¢ M)E BE& AT F 4843 wjFatdtt. o] F real time

gqPCRE& E3l collagen type I, @ —SMA, Sirtl, Sirt2, Sirt32] mRNA &3S &
455t

2.5 @iz 2y B4 (Western blot)

HDF % KF AlxZe] TGF-B (10 ng/mL) & @5 AHglstAY, TGF—B <+ dl 2]
PEE(20,50 pM)E B8 AE ¥ 9WAL FEste] gud B BAL



4335131t} Collagen type I, @ —SMA, Sirtl ©d o] vtad S &H2l3519] T},

2.6 4 £

RE AEE 33 o] whEsto] fHysiglon, i Hd £ BF 24 (mean
+ SE )i 31;546 9,i % 7& H]Iﬂ_ Bonferrom S multlple comparison

3. 23

3.1 MTT assay S E3% AE F=§ 4

HDF$} A 53l2 4 %38 HDF(HDF+TGF-8), 1831 KFe| gAvESS
27y AHelPs wl AX AEES B Ydl MTT assays sk 28 249
AEELS HDF only, KF only 238 715 (100%) &2 A +f3tale] vl (1
2 1,2,3).

o]3te] W&ol M Type I Collagenv— Collagen 1, TGF— 8= TGF, #2H)

10 £ME RES10, dAHIEEE 20 £MZ RES20, dAHZESE 50 1 ME
RES50°.2 ok 3ste] 7] Pﬂu}

HDFol| glAHZtEES d5 07 g3t o4 % RES10 = 95.5%, RES20 =
86.6%, RES50 = 87.0% =, 1% % A& A HDF tid] 23t NxX g8 747}
HEEJAG (2™ 1.



MTT Assay: HDF Cell Viability (Normalized)
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<1% 1> HDFel dAMZIEES A2 dS w) MTT Assays &% AlX AL tﬂ:@}.
HDF Ao gAHHFESS v5 HE A3t & MTT assays Fa Ax Ag
S =439tk HDFY AE4S 715 (100%) 0.2 &9 A ks AAtsldoh HDF
of RES20, RES50S A atlS w AEZ =& Fons A4S Btk (+: p <
0.05, #x:p < 0.01, #*x: p<0.001)
HDF+TGFolA 9] AZ HEEL 101.5%%, HDFS FAF8E 58 1Bt} o
A oA HANTGESZSS Hege o RESlO = 98.4%, RES20 = 95.4%,
RES50 = 90.0% %, 5% T7tel wet Az BESo] FovlatA astes 23
BAG (2™ 2).

W
o



MTT Assay: HDF+TGF-B+Resveratrol (Normalized)

120} -
sk
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100 == : 95.4

= 90.0
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51
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20}
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<I¥ 2> AF3E 53 HDFo dlAHPEZSS Ao S uf MTT Assays 53t
Az =& W3k HDF Mo TGFE A st Af3tE FEsty, davstES
FE A2 AHEs F MTT assayes &3l AlX AE&S S48 Y. HDFo A&
< 712 (100%) .2 3Foy gl #hs A th. (+#:p < 0.01, *#*: p<0.001)
KFollA HAHBEES 55 St AlE AES vxE= 9SS Frtaelr] 96
MTT assay2 $3ag (28 3). RES10914 99.1%, RES20° 4] 96.2%,
RES5001A] 95.2% % YEltomw HDFEU Az oz =S 7Hh F2 2 A
o G AMEER ] ko) gEAORE AEZ HEE 98 xpo]E T

KN
=
o)

=



MTT Assay: KF Cell Viability (Normalized)

Fk

120} oF

*k

ok

100.0 99.1
100 p—=F=— 96.2 95.2

60

40

Cell Viability (% of KF control)

20
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1% 3> KFe| dlAHZBEES A2 S uf MTT Assays &3 A X =& W3}
KFel dAHBtEES s HEZ A3 & MTT assays &l Al¥x =S 54
stk KFel AEES 715 (100%) 0.2 3to] At ks AAeth (+x:p < 0.01).
9 Ade E& PAvgtEZES HDF, 437 59 HDF, KF E5FolM 5%
oEHoR AE AEES TaAIE ATFS BT

3.2 AAZF AF PCR #4] (48417 ¥)

dAHEtEZEo] AFolAE2 FHA wao vx= &S H7starA} Collagen
1, @ —SMA, Sirt1/2/32] mRNA 23 & real—time qPCRZ #A3F%th 4 o)
A8 HDF, HDF+ TGF, KF, KF+TGF 4l 719 o2, Z}Zteof tiaf gl AHHES
20 pM, 50 ¢ ME A3

3.2.1 Collagen 1 &=} 13 H3}

Collagenl F+4A7+e] B& LS HDFSH KFolA #AHZTEE o= A2 (RES20,
RES50) 2 TGF #€ Ag (TGF+RES20, TGF+RES50) x| wle} =74 =
Hslalloh (19 4,5).

HDFe| A= HDF only Z7¢]4 RQ=1.00, +RES20¢]4] RQ=0.78, +RES5009]



A RQ=1.18% YEWCS ™, HDF+TGF %74 RQ=2.88, +RES200°]A]
RQ=2.55, +RES50°4 RQ=1.37°]%lt}. (28 4)

Collagenl Expression in HDF
(Resveratrol vs TGF-B+Resveratrol with SE)

4,
o
«
5
o 3t
R —F— o
& —-——
i S~ — F—  HDF+TGF
o 2 "'-..
= ~ -
B =~
T) {
o
e //-:[
=
+RESO +RES20 +RES50

<1¥ 4> HDFoA dAHSEE v% 2 TGF ¥E Age & Collagen 1
G4z vws W3k HDF, HDF+TGFel ths]l RES20, RES50 #1283t & 48A|7F Hj
okalith. o]%F real—time qPCRS £l Collagenl §AA H3=S =400
], HDF+RESO £71& 7|22 Atste 4o 2¢dzt(RQ) S YeERATE

KFoll A4l = KF onlydlAl RQ=3.31, +RES20°]A4 RQ=2.38, +RES50°] 4]
RQ=1.23, KF+TGF #o]A= RQ=4.19, +RES20°14] RQ=3.23, +RES500]A]
RQ=3.33°2% ZSHHATG(1H 5).

Collagenl Expression in KF
(Resveratrol vs TGF-B+Resveratrol with SE)

'S

— F—  KF+TGF

Relative Expression (RQ)

0 +RESO +RES20 +RES50

<I1¥ 5> KFolA dAH#EE vs 24 TGF ¥E Ag o ©& Collagenl £7
2} 23 W3l KF, KF+TGFo] ths] RES20, RES50 &8t 3 48A17F uj ket



t}, o]Z real-time qPCRS %3 Collagenl §&Ax} WH=S =A&9on, ok
120329 HDF+RESO 2718 7|02 A3ty A Hd 3 (RQ) & YERHT
HDF @572 A9 Al oA Collagenl F3#He] w3lo] dAHZIEES] &
T ogEHow At

3.2.2 a—SMA A 23 W3}

a —SMA §#AzFe] B8 HDFS KFolA] Resveratrol &% A2 2 TGF ¥
£ A2 (TGF+RES) Z7o ma} golst oS yepllth(1d 6,7).

HDFo| A= RQ=1.08, +RES20°4 RQ=2.61, +RES50°14 RQ=1.81% &<l
59t HDF+TGF Z7e]4 RQ=1.13, +RES209]4] RQ=1.13, +RES500] 4]
RQ=2.60°]31t}.(1¥ 6)
o-SMA Expression in HDF

14
12t

10
ol —F—

— &~  HDF+TGF

Relative Expression (RQ)

0 +RIIESO +RE|520 +REISSO

<% 6> HDF ©5 & TGF— 3 HEolA] dAvES Ao bE o -
SMA &, HDF, HDF+TGF 7oA dAMSEES 5EEE A8 T o -SMA
mRNA &3S qPCRE EASIH T HolEE H4 = EF2 X (mean = SE,
n=4) % XA T +RES50 A A= HH WHE A& oA JAE H¢=2
8 a3l

KFollAd &= RQ=6.22, +R20°14 RQ=10.80, +R50°4] RQ=4.42% Y E}ROH,
KF+TGFT A& RQ=7.81, +RES20914 RQ=5.92, +RES5014 RQ=9.802
2 SAHAH(TH 7).
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a-SMA Expression in KF

14
12t
10r

—3— KF

— F—  KF+TGF

Relative Expression (RQ)

0

+Ré5 0 +Ré520 +REISSO
<1¥ 7> KF @5 E= TGF #HE Fold dAaMgES Ao & o -SMA

W, KF2F KF+TGE TollA dAMSEES 5 HE At & o —-SMA

mRNA &3S qPCRE EA5IE T HolEE H4 = EF2 X (mean £ SE,

n=4) % YeEAtt. o8 vk FZ3 X E 8§ vbA JAE #AE sk
2% A HDF+TGFS KFTelA o —SMA 4719 28 e g AneEE ]

5 gEA O R AT

3.2.3 Sirtl, Sirt2 ¥ Sirt32] 23 =3}

Sirtuin A9 A=Akl Sirtl, Sirt2 2 Sirt3o] dAMIEES FEHEE 23
o] 71 W3 okArS AE 53 (HDF vs KF) 3 TGF W-§ of o] wa} 2y w gk}
(2% 8~13).

3.2.3.1 Sirtl 3= @& W3}

Sirtl] #3832 &4d2 HDFe KF EFoA dAHTESE ds A A & &
Ao 7 Z7lele AEdS vERELE HDFolA RQ=1.00, HDF+R20°|4 RQ=1.58,
HDF+R50°14 RQ=2.18%, Sirt] mRNAQ] & ¥ oJEH o7 Z7}5¢ 0
™, 53] +RES50 xelM 7P 2 B8 $5& dEhdld v, HDF+TGF &
o A/]= RQ=1.46, +RES20°|4 RQ=1.09, +RES50°14 RQ=1.252 93|
Sirtl] W&sFo] &5 Aol vlal] A= TS BHIAH(TH 8).
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. SIRT1 Expression in HDF

N
v

N
=)
.

—3— HDF

- I —F -  HDF+TGF

Relative Expression (RQ)
= =
o wn

o
wn
T

0.0

+Ré5 0 +RE|520 +Ré550

<71% 8> HDF$ HDF+TGF oA dAdEEE A g wE Sirtl mRNA 4
. AHES W5 AP Al vE & wd S #EEg e, 53]
+RES50414 7} =2 2d 55 Bk vbd HDF+TGF TolA e 24 5
7V7F dAE A o= o £ EF 23 (mean £ SE, n=4) & YERSICH

KFelA+= RQ=1.22, +RES20°14 RQ=2.11, +RES50°14 RQ=1.69%, HDF
o HwFPS w Fxo S A oA FolE ROy wd®F A= baseline
of Hlal Asste TUS NS Btk KF+TGF #olAl= RQ=1.18, +RES20
o /] RQ=1.58, +RES50°14 RQ=1.032.% =AYt} = KFe] AF3= o
T8t AT Al dAMBEESS AHPstlS u Sirtle] wdo] FUhsh
AT &, 1T dAMBIEES AEslS ol 23] Sirtle] @
| baseline®.t} 7A%S B (adH 9).

tlo do

o

SIRT1 Expression in KF

3.01

N
wn

N
=)
T

—3— KF

— F - KF+TGF

=
o
T

Relative Expression (RQ)
=
(9]

o
v
T

0.0

+RES 0 +RES20 +RES50

12



<I1¥ 9> KF$ KF+TGF oA dAMEtEE A 2lo] & Sirtl mRNA #&d. KF
% #AHBES Aol wl Sirtl Wao] A53slg i, +RES20014 Hux=
7158kt 18y TGF— 8 WHETFollA = &d F7F Fo] A4 o9l on, +RES50
oA WHE o] thA] FAadstE S ®HYth HolHE Hit £ E£F 2 3F(mean
+ SE, n=4)% Yehdct

3.2.3.2 SIRT2 A @& W3}

Sirt2 A9 FdS HDFS KFolA 242 AW EE d= A7 2 TGF
W A2 2o wet Assidoh(2E 10,11).

HDFol|l A& @ 2o Al HDF only 242 7|5 (RQ=1.0002% 39S o,
HDF+RES20¢]4 RQ=1.06, HDF+RES50¢]4 RQ=1.20°0.% o] Z7}a}o]
SIRT13 & AE&S Btk HE A FolAs HDF+TGFeIA RQ=0.98,
HDF+TGF+RES20°14 RQ=1.06, HDF+TGF+RES5094 RQ=0.85%, RES20
oAl A Tha F7HeFl oy RES500AM = A== S BATH(HE 9).

SIRT2 Expression in HDF

1.4r

1.2f

1.0} -—:r"' _—=

—%— HDF
0.8}

— ¥—  HDF+TGF

Relative Expression (RQ)

0.0 +RES 0 +RES20 +RES50

<719 10> HDF®} HDF+TGF oA dAMEtEE Ao W Sirt2 mRNA
e, P AHZEE b AP Al s E=FQ Od FUh BEEQloH, 53
+RES5004 71 =2 vd 55 Bt ¥bd HDF+TGE ol #d &
7F7F A dolE s H £ ¥ 23 (mean = SE, n=4) 2 UERATE

KFolA = 95 2z elA KF onlyelA RQ=0.90, KF+RES20¢]14 RQ=1.17,
KF+RES50°14 RQ=1.372, ¥% Z7}o ulg} @& A5aich WE 2ol
A= KF+TGFo A RQ=0.96, KF+TGF+RES20°14 RQ=1.18,
KF+TGF+RES50°14 RQ=0.772 =74 = o], RES20°14+= 57t 2y RES50
of| M= whdo] A o= Sirt1e] W3} A wed AEAdS Bt
2 11).
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SIRT2 Expression in KF

1.4¢

1.2¢

1.0

0.8r

Relative Expression (RQ)

0.0

+RES 0 +RES20

+RES50

—3— KF

-4 -

KF+TGF

<19 11> KF KF+TGE #ollA dAH2tEE Ao e Sirtl mRNA @&, KF
M E YAHTES Yo wet Sirtl Wao] AEdda, +RES20014 HuA=
7153tk 18y TGEF 8ol Bd 57 Zo] A|sHd o]l o, +RES509]
A ay FEo]l oA sk S Held dHolEs B+ ¥F 2 (mean *

SE, n=4)% ey o},
3.2.3.3 Sirt3 A #d Hs}

Sirt3¢] 7%, HDFelA = +RES20 = 0.86, +RES50 = 0.97% SIRT13} xitj
e A¥dAdS B3, HDF+TGF A2+ olA+= +RES20 = 0.82, +RES50 =
0.58%, Sirt1¥ £ AIAHS B0 F& JEHoE 1o 7AE BT (2

g 12).
SIRT3 Expression in HDF
1.4+
1.2+
g
< 10t
c
S
8 o=
o 0.8f ‘-h‘_‘
3 T~
[ Il
g 06| T
®
T
< 0.4}
0.2+
-0 REs 0 +RES20 +RES50

14

_éi__
el

HDF

HDF+TGF



<71¥ 12> HDF$} HDF+TGFoIA #l A~ EE A2 e Sirt3 mRNA 2

CH2EBES T AP wet SIRT3 Zde Srhshs @S wolon, i

KF+TGF olXi= Sirt3 Zdo] dukA o oAss ¢3s nglrh doly

Bt £ EFA(mean £ SE, n=4) & ZAEATE HAE LA FES

744 T2E el v E Her ezAssh

KFell A g% Ao A KF only = 0.75, +RES20 = 1.05, +RES50 = 1.14
2 3ol Frheke] Sirtld HlshAl Srbehs S Bolal 53] als kel ¢
& Wglo] Frhshs s HAth KF+TGF HglielAs KF+TGF = 0.73,

+RES20 = 1.01, +RES50 = 0.64%, Sirt1 ¥ 2Z& AL ®goh(1d 13).

g

>0 g

SIRT3 Expression in KF

1.4
1.2

1.0}
—F— KF

— F—  KF+TGF

0.8}

Relative Expression (RQ)

0.0 +RES 0 +RES20 +RES50

<71% 13> KF9 KF+TGFoA #AWZER o] W& Sirt3 mRNA 2.
PP ESZ Ao wel KFolAE Sirt3 wde Az ow Zrtetg o,
+RES50 Z7eA 7Hd %2 B3-S Btk KF+TGF T+ 23 F7F %o
ZastAYy A5 2= JAE = FFo] FAHi) dolE s Hd £ ¥F

v E Hem oAt

o9} o], Sirt2¢} Sirt3 FAA= ME F3F 2L A

gL uglon 54 AX 43 2 A 20
o
PN

Bl ok
O o,

°

3.3 Western blot 245 T3 @49z 43 v
AvErESo] Mfat B wua Ao vAL 4TS B 99,

HDF+TGF ¥ KFeo] +RES20, +RES50S * 83 & collagen 1, a —SMA,
Sirtl] @9 Ao 3t western blot2 Fa 3 B&Holth(2d 14,15).

15



HDF+TGF HDF+TGF
HDF HDF+TGF +RES20 +RES50
Collagen 1
a—SMA
Sirtl
b—actin

<13 14> HDF+TGF ZolA #AHZHEE 2 de wE Collagen 1, ¢ —SMA,
Sirtl @2 W& HDF+TGF A2l #ellA = Collagen I ¥ o —SMA Wdo] &l
sHAl S7Fekgl oyt Sirtl Hd-2 AU A ESS W8 AHsh 210
N s5 EFoR Sirtl wdo] 35y = S B9, &4l Collagen 2
a —SMA Zdo] ZAst= S eI T B —actin loading control® AF&-5|
pea=

16



KF KF + RES20 KE + RES50

Collagen 1

a—SMA

Sirtl

b—actin

<1¥ 15> KFolA d2AH#HEE A2l W& Collagen I, @ —SMA, Sirtl
2l W3, Collagen I3 o —SMA+ KF onlyollA] Z3stA waE o, gAnadE
T A FZ=7F S7Hstel wet Bdo] HxAoR sttt vbA, SirtlS KF
onlyollAql B FFoz HHEQ oY HAMGEE Ao wep Bdo] 5 &
Ao 7 Z7Fsk ). B —actine loading control@ AFE% 1t}

3.3.1 Collagen 1 w92 23 H|w

YAt EZo0] Collagen 1 @il d o] wjx|=
2 KF AZE A o2 TGF o5 == gAHzE
< FHSFAG (2 16,17).

HDFol A+ TGF ## A] Collagen 1 &+ @&o] 1.099 Z71stom, #~
HZtEE W8 AHgTolA= +RES200] 0.784), +RES50°] 0.71M|& &% o<&
Hog o] HAadleE S B 5AF 02T RES203 RES507S A9
sk BE TelA foeltH (2™ 16).

s21517] 94, HDF
A

TS
= HE$ A7 ¥ Western blot

17




Collagen 1 expression in HDF

FKK

N

o

o
1

=

~

(8]
T
¥
*

ook

=

Ul

o
T

Fokk

=
N
w
T
g
o
o

1.00

i

0.78
I
4

~
(%]
T

0.71
T
4

Relative protein expression
(-
o
(@]

e o ©
U
o
T

N
w
T

o
o
o

HDF HDF+TGF HDF+TGF+RES20 HDF+TGF+RES50

<% 16> HDFolA4 TGF % #HAHzgtEE A& wWE Collagen 1 whz b
¥ W3l 2 248 EF(HDF only) & 7|F02 A A=siyglon, =
A 3kS YE A, error bars EFHAE EA|8Y TGF A2 Al Collagen 1 ¥
o] FoatA Frtstd o, dAMZIER HE A tdre v gEFHoR 2
3ol AT (s p < 0.001)

KFe A%, 714 2eolA Collagen 1 &z @32 1.000% Ao,
RES20 AglaoA+= 0.844], RES50 AT e 0.508 =2 sttt 54 &
21 A3}, KF onlyw 3 RES20+ 7oz #28k zto]7F il o, RES501 39 H]
T E FostA wao] FAs Tt T3 RES207 3 RES507 7holl & 9] %F
kol 7t HEEPATH(IH 17).
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Collagen 1 expression in KF

™

o

o
1

*k

=

~

w
T

sfoksk

=
ul
o
T
*

=

N

ul
T

1.00

0.84
-
J

©c =
~N o
v O

0.50
0.50 —-

Relative protein expression

0.25F

0.00 KF KF+RES20 KFTRES50

<Y 17> KFolA dAHztEE Ao w2 Collagen I &4 23 w3} KF
+ RES20 2 KF + RES50 A&+ EFolA Collagen 12 232 tfzof v]&)
Aastgi o, 53] RES50 Aol F28t 447 #2= 0tk KF + RES20
3} KF + RES50 7 vlwolM T FAH R {23 xpo]7} &l ¥t} (x: p <
0.01, =#x: p < 0.001).

o]8]3 A= FAH|EFEE o] Collagen 1 @A o] WS ¢ oJE&F o7 o
Azt 53] 1E% A Al KFellA © F3st 94 a35 YepdS AlAFsoh

3.3.2 a—SMA @7 23 Hlw

a —SMA @z el e Hslg gelstr| fal, HDF 2 KF Aol tjsl TGF
4 YA EESS toFst 202 s & Western blot 4 T3k TH
(19 18,19).

HDFe| TGFE A& 3t oA ¢ —-SMA w¥za 2&dS o) 27 (HDF only) Uy
ok 2 7HlE oA Frtskgitt. vk, HAHESES S HE AYd 2ddME o
—SMA rdo] v& oEFoZ At +RES2044 & TGF w5+ djv] &
dol Fo&tA FAastelon, +RESL0A = HS et oA avE ®elok T3
2= (HDF only) 3 B 7F 24 v A% o —SMA 23 723 H3l7}
1= k(19 18).

|

O
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a-SMA expression in HDF

5 B =
*
c *
g 4 i ok
wn
g
o 2.71
x
v 3
- T
[ 1
o 1.71
_ 2 |
o
=

g 1.00 - 1"2'9
© : -
T 1f
o

0 HDF HDF+TGF HDF+TGF+RES20 HDF+TGF+RES50

<71% 18> HDFelA TGF ¥ #AWIES o] - g -SMA i g
W3l TGF @5 A2 A] o —SMA Zdo] FosiA F7ietson, danetEE
HE A A v oEF o7 o] At £3] +RES20, +RES50 &
T2 TGF ©57el vl&] f93 A a5 HATh(x: p<0.05, #+: p < 0.01, ##x:
p < 0.001).

KF MXoA = 714 o —SMA 2HdZFS 1.0002 AAs 1, dAvZEE A
gle] wet KF+RES2072 0.86, KF+RES507S 0.91% ®ao] 7Fastgin) &
AR o7 KF onlyd# KF+RES20, KF+RES50 FFell= 7+2t p = 0.0014, p =
0.0228% §-93t 7+a7F #EE o KF+RES207 KF+RES501 7Heol= 629
sk Afol7F Gl TH(ZH 19).
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a-SMA expression in KF

5 _
5
a 4}
v
o
o 3t
£
8 *
(@] =3
o 2r sk
3
o, 1.00 0.86 0.91
[}
o Ié‘
0 1 1 1
KF KF+RES20 KF+RES50

<1% 19> KFAA dAAMSESE Ao mhE o —SMA ©9d dhe wis)
KF+RES20 ¥ KF+RES50 Al EFolA a—SMA Z&o] foatA Aaskd
)} (x: p<0.05, *x: p < 0.01, **x: p < 0.001).

olglst A3 dAWIBtEEC] o —SMA w9l dhd
ARt s 24 F AS5S A, 53] BE
—SMA Zd oA a3t fFadS Ko+

3.3.3 SIRT1 iz & Hlw

A gEE] Sirtl @A e v = &S Frketr] ¢8, HDF 9 KF
M| TGF (10ng/mL) ¥ AAHZEE (20 M, 50 p M) S @= == g A
23t & Western blot 412 33t (19 20,21).

HDFel A= TGF A& A] Sirtl @z drddo] 07782 7FAsk ow, g2
FEZ W AT F 20 pMAE 112812 Fdo] 329 o} 50 x MelA
£ 0.72v12 tA] ZAaskh B4 4 Z 3, HDF onlyw 2 HDF+TGF,
HDF+TGF+RES20+, HDF+TGF+RES50% 7+ HlmwolA B% §23 xfo]7t <l
9l © v (HDF only vs HDF+TGF: p < 0.01, HDF only vs HDF+TGF+RES20: p <
0.05, HDF only vs HDF+TGF+RES50: p < 0.01), HDF+TGF 9}
HDF+TGF+RES20F 7Fol| = §238F z}o]7} &elxth(p < 0.01). 7181}
H+TGF— BT H+T+R507 1+e] Apol= FAIA OS2 Fo3HA] &9krt.
HDF+TGF+RES20++ 3 HDF+TGF+RES501 7tell& 93k xtol7b 9lolom (p
<0.001), o] dAHIGEE Fxo W Sirt]l & W&o Ao]E AJAFSITH(
2 20)
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SIRT1 expression in HDF
2.00 ok

*k

=

~l

Ul
:

ok

=
u
o

$ok

=

N

Ul
;

H s
H 5

1.00f

0.77
o
= =3

0.75

0.72
- -
g

0.50

Relative protein expression

0.25}

0.00 HDF HDF+TGF HDF+TGF+RES20 HDF+TGF+RES50

<71¥ 20> HDFelA TGF % #lAHgES Ao w& Sirt]l vd 2a W
sh. TGF @5 A Al Sirtl @& Fo3tA asglon, dgAamaEs 8
oM = wdo] 3| AY Frteks AEdE Btk 53] HDF+TGF+RES20 %=
A= TGF &5 the] #=xp < 0.01 59 93 F7p7F 2w on,
RES20% RES50 7Fel| % s#xxp < 0.001 FF2 x}o]S KT}

KFol A= 714 AelelA e Sirtl BdaZES 1.0082 7]F8k3l<S o, RES20 ¥
RES50 A gl whel z+zF 1,13, 1.52¥ 2 F23HA] S71eksich 4184 22 KF
only# ¥ KF+RES207 Ztel+= p = 0.0013, KF+RES50+ ZFefl+= p < 0.001 &
oA Fost =717 gelE 9 o, KF+RES207 3 RES50T 7Fl% p < 0.001
2 Fo3t AolE BT (1 21).
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SIRT1 expression in KF

2 OO _ Hokck

X

1.75¢

1.52
1.50¢} E=

1.25} 1.13
1.00 ——=
1.001

0.751
0.50
0.251

Relative protein expression

0.00

KF KF+RES20 KF+RES50

<1 21> KFollA @A) 2 Ay w2 Sirt]l ©wd 23 W3} SIRTI
W3S Resveratrol g ol rﬂra} lﬂc oEHo g 17}0}0 ©ow KF vs RES20 H]
Fo A s=rxp < 0.001, KF Vs REssooM wexp < 0.001 59 EAFNCR $93%
Z717F gl = gitt. ©=8 RES20% RES50 Zholl % =xp < 0.01 %2 23 x}o)
7} = QAT

olg1dt A3t dlAWZtEE] Sirtl 23S FosA F7HAZA S dow, E3)
KFellA 5% o&42 a34&5 YepdS AlAbstth =3 TGEel 9@l A€ Sirtl
s R eﬂiﬁﬂa}éifﬂ B BAA £ &S BoFEH, Sirtl AR TAFAA
24 7)1-o] ARol= AfF3l Al 7o 4 Qles IR

3.4 MTT assay, qPCR, Western blot A3d Az Q¢F

2 AT = danEtEEC] HDF W KFell X &4 avg Hrtstr
3kl MTT assay, &4 real—time PCR(qPCR), Western blot #4& A&}
O:]]:‘I_

MTT assay A¥, 1EX(20 £ M, 50 ¢ M) 9] @AH2tEE 2] A HDF¢} KF

To| AE AESO] TAFPon, EF) HDFIME 5 o=l =8 o
xﬂﬂ frelstAl Yebd e KF= HDFel vlaf dnb=Ql AE& stz ehutsiA o
Bt o), dangtEE W Aol E o eh Qﬁ\_e iﬁlﬂr,

—_—

qPCR EA oAM= KF7} HDFX.Tt} Collagen 1 ¥ o —SMAZQ] 7]1# &&o] %=k
I, TGF Aol wet F FHa2 5ol HlfﬂOl ﬂﬂl 7kttt g AaHBtEES
KFol A w5 A2 Al F FAx2 43S 55 &40 F A5 o, 31
KF+RES50 Z7olA Zgst oA axr 325 28y HDF+TGF ¥4 %

23



Aol M= o) st A HgFo] L#AEA YebA] ksktt Sirtl WHE > TGFe 2
g JAER oY, dAHZEE O A dolAe T2 JE=H o2 FUkekela,
KF+RES50 Z4doA 713 =& 13S Bt} Sirt29) Sirt3:E Aukd oz ga
HZES A Al #do] Frlets 4TS BHOou, TGF ¥E 15 % A=
Sirt39] W2 A H = o] #EFH AT

Western blot #4] A3} T3k qPCR A3} A AdS B ow KFAA 1
=5 YAHYGESR Hg Al ¢ —SMA % Collagen 1 w2 #&o] & #3] 7FAist
At} Sirtl @M AL KFojA #AMTES X8 Fxo wet S71e9 o, TGF
of 9af AP w3 wE RRA o7 FHy= okato] Ty )

=

4, 11

B Ao E gAad|gtEEo] HDF W KFQ A3 whsof nmx&= s 24
akaL, o] IgeA Sirtuin A @HP, 53] Sirtlo] oW 3t
a2k 3T o] 5 93 MTT assayell 23t Al &S H 7}, qPCRI Western
blotZ B3 Fdx 4@ wwld ug B8 dAF oz =33t

MTT assay°olAl & gl AHEtEEo] HDF %W KF ESFoA % &0 7 AL
AEES JAEE AF¢FS 2. 53] HDFAE 5% g AW E S (RES50)
A2l Al AEEO] FosHA FAEE o, KR s FHAaZo] vluwd ksl x|t
RES20 4 RES50 27 EFolA EAACRE Fo3 747 B2 FHAL o] KF
7} Weld SACE Eetal dAMGEES] AXE A @l WzstA REgEE
A|AFSETE,

qPCR ¥4 A3} KFE HDFel| H]38] Collagen 1 @ o —SMAZ2] 7]# W&o] =
ow TGF—p A=roll whet 7 F2e] Hdo] gL F7Hsksitt. dAvZEE
Wt AE W TGF- 4 W4 Ay 23oA olg 4] e duld oz v&
o)A o® AAHYI, 53] KF+RES50 ZAolA 7b3 F&d oA av7t et
Wt ol daMgtEEe] ARst A HH s ardoR AAES on|sh,
WA AdobAaze dist Adels 28 7hsAdS Al A s

Sirt] W& KFolA] doidox vA yetgton, gAamEE Aol et &
T oEdor FUeksith 53] KFA & 11§ % (RES50) oA = wrdo] {23t
7k R, HDFel A= TGF— 8 W8 X3olA 2319 ddo] Zast iy 3=
HA] ks o] BEEQLH ol 1FE
+ Sirtl @A e] M Ay EFFdS
ZAME= TGF— el g8 JAl9 Sirtl wdo
s A9% #FHYE), ol A ES] ZAGHEA AR 2
g Qe TheA S s

-

™

Sirt2 % Sirt3 #9494 AAAGES BE A 2P E Bd F4E
Pou TGF-4 B8 ¥E Aol Q% 2aeln 2@ oA Pio] #25
oAtk ol Sirtlah fAHE WS BHS HOIWAE AL FYu Ael 24w}
oldt 24 /AL A & AL rlsvl, FF T4 AT B o5 Ah

24



st 24 s Jds] 24 Aot vk
Western blote| A= qPCR Azte} dAubA o7 {AFSE A gko] yelyt). KEFoA
155 AAMEIEE A2l Al Collagen 13 o —SMA @z dtso] §olshA 7
28I, Sirtl A2 FE STk vﬂra} KENA 2 8hAl S 7kskglth. HDFl
XM= TGF—=4 AZ ] 23 Collagen 1 @ o —SMA &z @& o] F7}81] O,
g2t EE W8 A2 A Rl 7.%&8}21313%, Sirtl DPH“%:_‘ 1hel & RES20°] 4]
Ao FHH oy RESS001 = A dAlH = s Bt
g, A A =3l = mRNA 2@ o m@ ko] Aol 7k A H 3
o oS 5°1, @ =SMA+ qPCR 7oA && izt gls9let western blot
A= Aol AAY FAHCR FoshA A2 FF= S’J%D}. 01% @ SMA
7b A=A %ﬁﬁiﬁ REZF71 7Y Ao, A A17J(48A17J) u
E

o 59 A ai

1 3?— d
A if‘ i@ 7]3101 G FEed IS vHE ThsAel UTh FF A Oﬂ’ﬂ‘“
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ABSTRACT

The effect of Sirtl induced by resveratrol
on keloid development

Keloids are characterized by excessive collagen deposition and persistent fibroblast activation
during wound healing. Despite various therapeutic attempts, effective and lasting treatment
options remain limited. Recent studies have suggested that epigenetic regulation, particularly
through the Sirtuin family proteins such as SIRT1, may influence fibrotic signaling pathways,
including TGF-B-mediated responses.

This study aimed to investigate the effects of Resveratrol, a known SIRT1 activator, on fibrotic
gene expression in normal human dermal fibroblasts (HDF) and keloid fibroblasts (KF), focusing
on its potential to modulate SIRT1 expression and associated fibrotic markers.

HDF and KF were treated with TGF-p (10 ng/mL) and Resveratrol (20 uM, 50 uM), either
alone or in combination. Cell viability was assessed using the MTT assay. Expression levels of
Collagen 1, a-SMA, and SIRT1 were analyzed by real-time qPCR and Western blotting.

KF exhibited higher basal expression of Collagen 1 and a-SMA, and lower SIRT1 levels
compared to HDF. Resveratrol treatment increased SIRT1 expression in a dose-dependent manner,
particularly in KF, and partially suppressed fibrotic gene expression under certain conditions.
However, the effects varied depending on cell type and treatment concentration. High-dose
Resveratrol also led to a significant reduction in cell viability.

These findings suggest that Resveratrol may influence fibrotic responses in keloid fibroblasts
by modulating SIRT1 expression. While preliminary, this study provides supportive evidence for
the potential role of epigenetic modulation in keloid treatment. Further mechanistic and in vivo
studies are needed to clarify these interactions and therapeutic implications.

Key words: (10 &o] °o]u])
Keloid, Fibroblast, Resveratrol, SIRT1, Fibrosis, TGF-p, Epigenetics
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