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Collagen fibronectin®} 7] dlE2 Q1 A L7174 by
o2 A AZe] §H, o) F o FH el Fodsln, 2 integrin
FEA%e] AE Bl AE N AZ ADGAE 24
Ao FeA ok of7lelE chekth subtypeo] EAfeh,
227k thokdt 718 B uhal 2Ao] o] RolAlch(6) 2
ATl A e AA collagens Aoz o XA AHE
Al eJste] carvedilolo] M E2]7]1 ghll AT Fu]of] w|X]
r #59+% Holstug sgld

AFAEL olu] carvedilolo] 217 HAH LT AL 2
A3 01 F®)E AFHE JAY ¥ otk A7
4 ko] Y fibronectinell 3k A A A7} 5&
wasioln, HA AL W A% ADAZA A WA
g A EE A-L3lo] platelet-derived growth factor (PDGF)
ofl &gt Z Aol A carvedilolo] Al E ] #4442, ERK ¥
p38 MAPK7} #rodshg H 313l ul 9ivl.(10)

B od Lol A &= carvedilolo] PDGFel] o3 $5¢ 313 &
P AT L9 collagen FA ol v x| &= o gzt AE W &
A A &Z T MAPK®] &4 3toll v 2] 3k gl A28 o
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Agoll A4t A B e w2 AAIH A -2 3 Sigma Chem-
ical Company (St. Louis, MO, USA)®} Nalge Nunc Inter-
national (Naper Ville, IL, USA)oll4] Fd&}gic).

2) M= Hye

B-IA] 200~250 gm2} Sprague-Dawley Al 7 21 & ot
Eale] BN ¥ BRG} TRl B3 AMRE HEX
HEZEE dedE Hesigch. AEH HEWE penici-
llin (100 U/mL)#} streptomycin (100 mg/mL)o] $+§-= 4°C
9] A2} Z= ol (phosphate buffered saline: PBS)el] @ol thz-w.o
ZHH A 245 9 5 AAG kS, FH collage-
nase (activity 253 U/mg; Worthington Biochemical Co., Gree-
hold, NJ, US.A)7} -85l Eagle’s minimum essential
medium (EMEM) #jekel 7.5 mL&} 7Ho] 15 mL A] % #(Corn-
ing, Corning, NY, U.S.A.)ol] Y3 37°Coll 4] 308 Eot Hk-&
A7} o] & gl o] o]utal Ujut-g dissecting microscope
(Olympus SZ 40, Olympus Optical Co., Tokyo, Japan)&}-ol| 4]
forceps & ©]-&slo] 2|3l 3 razor blade® #A| &zkrt. o]
AHE-E t}A] collagenase} -5 EMEM skl 7.5 mL

ol Y31 37°Col| A 1~ 15417k F-<F 4H3-A171 o5 1000 rpm
ol A sEZF A4 Felste] 45N Wl ¢ AEe
collagenase”} E3t=|o] 1A %S EMEMol| A R-F-A1F o}
olfgt TA & 23] ubE& o3, A4 Felst] 45HL
e a, G2 AEE 10% Felobd & (fetal bovine serum)o)
352l EMEM#} 3] 35 mm wfok 7)ol BF3tod 37°C,
5% CO, humidified incubatorol] ] wjokslgirl. wjoksl X
+ anti- ¢1-actin antibody (DAKO Japan Co., Kyoto, Japan)&-
ol &8t W =7 33t A& Al ste] YPFLIA LY
= #elslsich

3 o8

AZEZ wokL717} 308 w DA el Al EMEM ulj g o
2 aghsto] 48417 wiokete] A A& FAsstAt
I F AEE A wioFRo T a3l sz AY
ol 4] ¢do}#l 5591 10 ng/mLo] PDGF-BBE Fojslo] 582
B} 482 7174 A] ull ksl e} Carvedilol (10 nM ~ 10 #M)L
PDGF-BBE A elst7] @A AHell Helstgich.

4) [H]-proline incorporation® O[&%t collagen &M
S "Il

24 well A|E ujokL 7ol 2+ well & 1x10°70] A £} 5
EE B3slod 53] Agsisict Aol 557 AT A
of] [PH]proline (Du Pont Co., Wilmington, DE, U.S.A.)& 7}
wellell 1 xCiymLe] T2 H7tslich Aol Fa51, #i
A& AAsL YA B PBSE 23] Al sl ). Meth-
anol-S AH&3lo] A A 7|3 PBSE 13] AH e}t 10%
Trichloroacetiac acid (TCA)E. 1087+ Al&of| 4 H¥lx]El %
0.2N NaOH¢} 0.5% SDS7} &85 &Ml 3087k uF-2-A]71
% IN HC1Z HF-3-5 £ 8 A4 3ml scintillation cocktailel]
3 beta-counter (TL 5000S, Beckman Instruments Inc., Ful-
lerton, CA, US.A)E & WA5E &A1)

5) Flow cytometryE 0|83 M Lf FMMAE =5

6 well A wjok&7]dll Z well B 1x10°7]9] M E7} 5
55 B5ete] 53] AYsilch Adol fadH, MEE
QugFNoz 28] ARG F Adtoll VR PFEAR
2l 5-(and-6)-chloromethyl-2’,7’-dichlorodihydrofluorescein di-
acetate (DCFH-DA; Molecular probe, Eugene, Oregon, U.S.A.)
5 eME H7bste] 108 B9t A k7)ol whXjste] AHlE
HE J8E A FYEA 2 488 AHsd
A7t & flow cytometry (Becton Dickinson Immunocytome-
try system, Mountain View, CA, US.A)E & 3-& &4 8]0
AZ W ALY BANEES ZRAA

6) Western blot2 0|28t MAPK &4M3 &3

60 mm uok87lol] 5x 10°/H 9] NE7} HEE BZ3sl0)
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43] Agsigict Adol $8d F AF bl & F&8l0]
immunoblot-g A|2fsl et Qofstm, MEE WAAY A4
gzolo 2 13] A& 8 F lysis buffer (20 mM Tris, pH 7.0,
137 mM NaCl, 5 mM EDTA, 1% Triton X-100, 10% glycerol,
0.2 mM PMSF, | pg/mL aprotinin, 20 #uM leupeptin, 1 mM
Na;VO4, 10 mM NaF, 1 mM EGTA, pH 8.0, 1 mM pyrophosp-
hate, 1 mM S-glycerophosphate)E %3l g-& 9follA 1087+
BE3- A1 F ek A EE 12,000 rpm, 4°Coll A 1557 44 £l
s} AFZ=ahg 2| 5}o] Bio-Rad protein assay kitg A}-£-3}od
ol A & A ekslgdch ERKI2E $shed 20 ug, p38 MAPK
5 to] 50 g9 ©HA L FH8 A EF sample buffer
(12 mM Tris-HCL, pH 8.0, 0.5% glycerol, 0.4% SDS, 2.88 mM
2-mercaptoethanol, 0.02% bromophenol blue)®} E3gtslod 95°C
o4 587 7tdslgict. 10% SDS-polyacrylamide gel elec-
trophoresis (SDS-PAGE)ol|4] 7] E-2]dk ¥ nitrocellulose
F2A)oll Aol At} thiol] thEt molecular markerE A&
sto] AN} Hol AEE Felaldet. FHAE 5% non fat
dry milk blocking &-Hell {51 4-&ell 4] 147+ F<F vESAIF
t}. 0.1% Tween 208 313k Tris ghEojo 2 23] AH3 &
Ql4kshEl ERK 9} p38 MAPK 3hAl 9 Q14h3hE] 7] ok-2- ERK S}
p38 MAPK ¢HAl2 247 Wh-GAIZ) & 1584 43] Al slict.
ERK$} p38 MAPKol| &5 gk Cell Signaling (Beverly,
MAO01915, U.S.A)ell Al F-qlstglc). Peroxidase”} conjugation
%l o]} shAl(HRP-conjugated anti-rabbit IgG; Santa Cruz, CA,
US.A)E 17k 53 dbeA17L 3 1584 43] AlHssict
ECL (Enhanced Chemiluminescence, Amersham, Buckingham-
shire, UK) kitg o] 8s}0] o]} A& HEssich 247he] o
=& Tina 2.1 T2 Agste] FAE ¥ Qasid
MAPKE Aslo] iz & 1028 sto] vlsich
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Fig. 1. Effects of carvedilol on PDGF-induced collagen synthesis
in rat VSMCs. Data are presented as the mean+ SE of five
experiments. *P<0.05 vs. control without PDGF. P«
0.05 vs. control with PDGF.
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1) Carvedilol® PDGF0| 2|8 &7 @AWED M
9} collagen BHHE M EHCHFig 1).

PDGF 10 ng/mL-& 215 ¥ &2 A4 F 2] collagen 4
= fFEsko] 48417k = ol vsle] 1.9 F7hetdch
(P<0.05). Carvedilol&- 7] 2] X]oll that d3kgle] PDGFol| 2|
& collagen 94 & AAlste 1 uM o] 9] F oA FAA
o2 o3 F4 JAE AP <0.05).

2) Carvedilol2 PDGFO| 2|3t 23 TR ME
o ME L gANAAE SIE HHIEAHCEH

PDGF 10 ng/mL-2 313 442 A2 A2 ¥4
A2 E S 5EO 2 F3b vlasted 1.6v] S ATHP<
0.05). Carvedilol-2- 5% 2] &3 o 2 PDGFol| 93l &4 AF&
% 2718 dAste] 100 nM o] Goll 4 FAH 22 Fol3tAl
A& A cHP <0.05) (Fig 2).
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Fig. 2. Effects of carvedilol on PDGF-induced intracellualr ROS
in rat VSMCs. Data are presented as the mean = SE of five
experiments. *P<0.05 vs. control. TP<0.05 vs. CAO

group.
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Fig. 3. Effects of carvedilol on PDGF-induced ERK 1/2 and p38 MAPK activation in rat VSMCs. Data are presented as the mean+SE

of five experiments. *P < 0.05 vs. control.
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ig. 4. Intracellular ROS and MAPK were required for PDGF-
induced collagen synthesis in rat VSMCs. Data are
presented as the mean+ SE of five experiments. *P <0.05
vs. control. 'P<0.05 vs. PDGF alone.

£ 525 A950] 1586 )z F3} u|52sto] 3.0 2
Z7ksto] X E R ehP <0.05). Carvedilole PDGFol|
93t ERK Q14FsHE o Alsto] 100 nM o] Foll A TR EH
©.2 ERK ¢lA3E AP <0.05) (Fig 3A).

4) Carvedilol2 PDGF0| 2|8t 215 SHZIEEZ ME
9| p38 MAPK QIAISIE ZtAAIRICE

PDGF 10 ng/ml- 31# Q#5382 4 E2 p38 MAPK ¢
A3 SEol 23 vlasle] 3.8u) FIHAIA H X &
HthP<0.05). Carvedilol-2- PDGFoll 2}%} p38 MAPK QI
A3HE AAsle] 100 nM o] ol 4] 5ol F7llsiTd p38
MAPKS] Q4hshE BAIR o2 fofstAl ZaAZ P <
0.05) (Fig 3B).

TP<0.05 vs. CAO group.

5) ME L §MAMAE ERK 3 p38 MAPKE PDGF
Ol 218t collagen BAQ| MSHEHO|LC}

A)E Y BAALZ ERK 3 p38 MAPKL} PDGFol| 2]t
collagen Aol ofsti=z] FolH7] 3lof k|3 o
A A2l NAC (N-acetylcystein), PD98059 4] p38 MAPK ‘t}xﬂ
AE Ag319 ). 2kA)= PDGFel| 213} collagen 342
a7 o AlskthP<0.05) (Fig 4).

I &

et 3H IPHET AEE o] &% B A7 H
PDGFel| 23} collagen $HA-& A A3} %5_9] carvedilol &
AE ) BAAEZE Z7) 9] BRKS} p38 MAPK $H4312
ERHoz dAYS &+ gt

AT Gee] FRL o4 F ek BnE
oA F2 elel e B et B AR A ZE vl %
A58 At FoJslr] ufFell Aol Aol o] &
AAgo 2 oAl V5 RAZY oa} X85 9
g A EFo| A glek AR AEL| 7] chuge]
Z-Zol| transforming growth factor- 32} angiotensin-g Y| &3t
7t Aol BT AAQIA7E Bedte] deix Anh,
ol AT oz Agte wAlE AAlstE die AVt
Axt.(11-13)

Carvedilol-2 ol =#del Al 4 o A|AZ MNutx]o] ol=g|
A o AAAT Y AR AT E Sl ALTA A3l
AgAE del AR glon, GREAT AT F4
I 75 AAdE &7t ok olo) vl Bo] AEL7A
chile] F2 FeQl collagen T4 & AAIZchE £ AE
A ohE Hele AlE71A chuiel fibronectinoll ok
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AL A X carvedilol®] EF7} A E ff A AFAST}E MAPK
AZALAE T Ade w3

Carvedilol®] &H4H3} Aabe 33bHQl oF& o] +24 &
Ast B E 5 A wy SA4LEF) AHEL o
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