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Keloids represent a dysregulated response to cutaneous wounding The Effects of Anti—keloid
that results in an excessive deposition of extracellular matrix. However, Drugs on the Expressions of
the molecular mechanisms underlying this pathologic deposition of Fibronectin, Transforming

9

extracellular matrix still remain to be elucidated.
In this study, the effects of anti-keloid drugs (triamcinolone®, 5-FU® Growth F.aCtor_B and
bleomycin®, verapamil®) on the expression of fibronectin and TGF-8 TranSfomrlg Gro‘_mh _FaCtor_B
and its receptor in keloid fibroblasts were evaluated in vitro. Receptor in Keloid Fibroblast
Human keloid fibroblasts(KFs) and normal human dermal
fibroblasts(NHDFs) were isolated from earlobe keloids. Immuno-
precipitation and Western blot of fibronectin, ELISA of TGF- secretion

Jung Min Park, M.D.",
Min Hyuk Lee, M.D.",
Keun Cheol Lee, M.D.",

and Western blot of TGF-B receptor were performed using the primary Seok Kwun Kim. M.D.!
cultured fibroblasts treated with various drugs. Hae Rhan Bae, M.D.?,
TGF-B secretion was increased in keloid fibroblasts compared to Seo Hee Rha, M.D.?

NHDFs. TGF-B promoted fibronectin synthesis in keloid fibroblasts.
These results substgntlate the hyp.othe5|s that th_e elevated levels of gery, Physiology. “Anatomical Pathology,
TGF-B play a potential role in keloid pathogenesis. 5-FU suppressed College of Medicine, Dong-A University.
profoundly TGF-B secretion. Triamcinolone and verapamil inhibited Busan, Korea
significantly fibronectin synthesis and secretion, and also suppressed
TGF-B receptor expression in keloid fibroblasts.

In conclusion, it is postulated that the combination of low dose of
5-FU and triamcinolone or verapamil may be useful in keloid treatment
by the additive effect of different anti-keloid action.
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P71dE BT &S FEATIE fibronectin Lt MM ZEtery HAYH

A+ A T ’“%i}‘ﬁrﬁﬂﬂl OEFJ o ol AH4 z 1 o A 2.3} 84

& 0}74‘/} /‘1Luﬂ7]1]«] RS AAS= =
2 @iO]E H] SRS X 5ol 37t Q& Aloleh=
3L A X8 £3] o] &y yxAHel A
']E oF=E(triamcinolone, 5-FU, bleomycin,
verapamil)e] AZol= o] AFRAME Y fibronectin®
A zh FH) 2 TGF-B9 H]9F TGF-B 849 &
dol| oJw gt JaFS n A golr izt &kl

. M= 3 g2y

7F =2 dfQf

o] 7ol AZo|=of t3)] thE oHEolu AX|E WA &
U Al 2] 30t 2=RHCEE 3341)2] oA e] EolA] W
g ARol=g AFHF $ ARole 245 100 U/ml
9] penicillin® 0.1 mg/ml streptomycin sulfate’} &3+
4 phosphate-buffered saline solution(PBS, PBST) 2.2
o] W A3l AF g ARole A o] IE I
At A7|(1 - 2mm)e] SAAZ A 2}, zF AZol=
Z7+8- 60 mm Petridishol] Yal 2] coverslipo.& G2
S wAE 4ml FH7FSIATE HiIAE 10% fetal calf
serum, 100 U/ml penicillin, 0.1 mg/ml streptomycin
sulfate”} &3%+% Dulbecco's Modified Eagle's Medium
(DMEM, Gibco, Grand Island, N.Y.)& A}-g-3}o, 25
St FE9| 5% oAstEAE 3t F7)dlA 37T 2%
= jeFetaint. oF 7 - 8% 3 5 AnAstell A 24 =
Zro A Akeh U A EAIEZE e 29 22S Al
7star wgFstthrt e A Bolw trypsing A
ato] Al dsialnt. & Agedl= At 7hA o] AR o|=
AFEAEE ARSIt ok aaE #Estr] 918 vl
2)ol Z+7} triamcinolone acetonide(Triamcinolone”®,

o1 e)
g W

Dongkwang, Korea), 5-fluorouracil(G-FU®, Choongwae,
Korea), bleomycin(Bleocin®, Donga, Korea), ~12] L
verapamil(soptin®, llsung, Korea)S d7}3F & 484 7F
njeFsto] Addol] ARg-akGlh.

Agole AFRAEee] HauE 9 sdg
A AL AFH st o HE WHoE AN
S5 wjgate] 3MZEA] Aol ARE-sESit.

ot
o
st
=
l:l
[t

slipe] E91d= 6-well pateoﬂ 90% ©
fluency) &= AeHAl & v &l
t}h. Coverslip 9ol Agt AlEE= v glS A A
A3}l 4% paraformaldehyde® 2
stk g A A & 0.1 M glycineg 3k PBS

3o AA /‘ﬂﬁ(quenching)ﬂﬂ 21X peroxidaseZS A
A37] 9138 0.3% hydrogen peroxide &ol|A] 2087
Ae]ek th PBSelA 1027+ A&k L § 0.4%
saponin. 1% bovine serum albumin, 2% normal goat
serum®.2 749 A E(permeabilization) &N 15571
w8k
muscle actin(a-SMA), factor VIII antibody, Santa
Cruz Biotechnology)E 1 : 1009] 3|48z 37ColA
AR WAL 5] R8N0 2 A A H SISl o))
A2 biotinylated anti-rabbit antlbody(Slgma)‘——-_r 1: 100
o] siMujrE Aol A 1AZE WA - HFgdo
=2 3 A3t} ABC(avidin-biotin horseradich per—
oxidase complex) §H O Z 220 A [AI7F Z¢F B-ZA
71 T PBSE A& 3t 0.05% DAB(3,3'-diaminoben-
zidine tetrahydrochloride, Sigma)¢} 0.01% hydrogen
peroxide gfﬁ%"“oﬂ/ﬂ S5EZF WAIA7] & PRSE HHA
S AAAHAL 2 BAAEQ E9(dehydration) S
A=A Permount®(Polysciences, Amresco, USA)Z %-9]
atal Fetdn| st A AEE HEGIT

a2

ke
=

& 2FskA) (anti-human  vimentin, a-smooth

ch 2Ed Xz2|

Triamcinolone acetonide(Triamcinolone™), 5-fluorou-
racil(5-FU®), bleomycin(Bleocin®), verapamil(Isoptin®™)
< Ygkao] BB A 3 MTTIO0 B2 3148
of ARg-3F3iT

2l TGF-B &%

AHFEAEe] TGF-B ¥d-2 sandwich ELISA H'H
©° 72 =439t} Anti-human TGF-3 antibody(TGF-
B, Endogen, USA)Z PBSel| 2 pg/ml 5= 3|43},
96-well ELISA plate(Nunc)ell 50 ¥ @il Aol 4] 3}
S A A FTE PBSTRE 33] A& 3kaL, 3% bovine
serum albumin(Fraction V, Sigma, USA)S 3-3F PBS
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£ 200 A FH7bste] Aol 2A17F A ske] g
(blocking)a}%ith. PBST® 33 Al %3+ th& 2000 pg/ml
FE THAZA 28] A A8 REE N9 AlsE 7
ZF 100 wt¥ Fd7kshe] el A3t 5k g

AEe AlZEAE T AR ke s Hs ARE-st
9t} PBSTR 43 M&star Zt cytokined] tiat biotin
B2 84 (Endogen)Z 0.5 pg/mlzE 3|43k 100 1l
A A 7bebar Aol A 1A17F §H3-A1F T PBSTE 53]
A28k o} HRP-conjugated streptavidin(0.125 pg/ml,
Endogen) 100 S #7Fste] Ao 3087 AX|shaL
PBST® 63] Al23}3 ). dAEE-S-2 tetramethylben-
zidine(TMB) 7148 (InnoGenex) 50 ulZ ©]&3}%C
™, Bio—Tek EL312e microplate ELISA readerel| 4] 630
nmelA1 2] 0.D k= SAsIATE ¥4 AE flste] 0.18
M HSO; €918 50 w0 A7kt 450 nmellA1e] O.D %k
< ASAsIth A 2 ARE AfFREARE 717t

WET oA ATl TCF-pE S4skanh

of. Immunoprecipitations

A EA| EZA A 8] % fibronectin®] -2 immuno—
precipitation®. 2 A#EsUTt AFEANIE 6-well
plated] ¥53F2] 80% F&Hconfluency)g Ho|H &
= AelskaL 484t vl F de-oS AF 8kl trypsin
< Aste] MAEE 3]53FSITE MAEE lysis buffer(20
mM Tris, 1 mM EDTA, 1 mM EGTA, 0.1mM sodium
orthovanadate, 50 mM phenylmethylsulfonyl fluoride,
0.5% deoxycholic acid, 1% Triton x—100, 1 Xprotease
inhibitor mixture)& ©]-&3te] 1AI3F A3 Eol A &3
A1Z1 5 1000 g 583 AAdEe 2 AE el A7 st
3L cell pellet extracts Aol Tald-& A&Fslict A
3k A5 N(500 ) T2 cell pellet extract (500 pg)
o] anti-human fibronectin antibody(1 : 250, BD)& A7}
3t 9 4T overnightoZ 3171 5 ©HA] protein A-
agaroses H718Fal 1A17F W 50k 4T oA 3| -A| A,
HANAE Ao PBSE 33] A &3}kl 2 X sodium
dodecylsulfate(SDS) sample bufferE #7}sfaL 587+
=83l 5 SDS-polyacrylamide gel electrophoresis
(PAGE)E 3}al western blot= A| 83} T}

HF. Western blotting
HjFE A EAE AZo)E FE(MTTy §%)
KR

o
Aelahin 24213 A3 5 5N AR el waksha

ARFEAEE 343 1 mle] 27k PBSE 12000 g
oA 2&7F dAlEeste] AlAHstal 1mM phenyl-
methylsulfony!l fluoride(PMSF, Sigma)”} ¥38te 1x
lysis buffer(0.5% noniodet (NP)-40, 120 mM NaCl, 40
mM Tris-HCI, pH 8.0) 250 ulo A 4TolA 305 o]
Laakdth A NS 12000 goll A 3083+ Y4l E2ls)
o] #3492, Protein Assay Kit(Bio-Rad)E A&31<]
A8 Akttt Fibronectin(Santa Cruz Biotech-
nology), TGF-B receptor(Santa Cruz Biotechnology)2]
ol ke WsheE ZHzbe) digk A1 E o] 831l 5
Zo] ddS T AEE 12% SDS-PAGESH o1
[Mini~-PROTEAN II Dual Slab Cell(Bio—-Rad); 200 volts
(Model 1000/500 Power Supply, Bio-Rad), 147},
MultiMark Multi-Colored Protein standard (Novex)&
el 2Ag S4S 9% Ve E ARSIt As
transfer bufferol] oF 1523+ @ slsh vhs A4e] ol
S PolyScreen polyvinylinene difluoride(PVDF)
membrane(NEN Life Science)2.2 ©]&A]Z thH Mini
Trans—Blot Electrophoretic Transfer CellBio—Rad); 100
volts, 250mA, 4T, 117}, ©2 o] o]%F ¥ membrane
< 5% skim milk(Difco)ell A Aol A 1413k 53t 2t
3k TS 0.05% Tween 20(polyoxyethylene sorbitan mo-
nolaurate, Sigma)”7} X3+ PBSell 33] A2t & dxjat
A& Ao A 1A1ZE F2t REGAIZTE dAFAIE AlA
stal, PBSTE 33] M3 tha o]xFA(mouse immu-
noglobulin, horseradish peroxidase(HRPO)-linked
whole antibody, Amersham)® 2ol 1A]7F Fot
HESAIZA T o] A Al E A7 skl PBSTE 33] Al &t
o] enhanced chemiluminoscence(ECL, Amersham)=
HE2-A] 71 t}L- Fujifilm luminescent analysis system
(LAS)-1000 Luminescent Image Analyzer= &A}a}aL
Fujifilm Image Gauge Version 3.11 softwareS ©]-8-3}

o BHHL

BE YL 33 o] wHEste] AAlEiglon Ave
X £ FEHAE FASFA 1L, Student's t testS A}
&oto] p<0.0591M #F2l8& A

7t dREAME 2ol
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okl M EToA HAIZA 384 0 F vimentin, a-
SMA, factor VIII-& A58t tiF-2-9] A3+ vimen-
tin %A, a-SMA Aol a, g Wul A EX|AFQ] fac—
tor VIO S o]o] A A A
= 1% 4= ATHFig. 1.

|_|.' 74|§0||: XlEOI: o| x-l/\l- EII 94|§o|5 E"lgrE
MZO| M TGF-B2| Mol o|x|= He
e A ARrEAEet Anol= *é%EL*ﬂ‘iOﬂH
Ag/\égb TGF—M o‘t_o_ ELISAZ .z_;d O}oﬂ_‘;ﬂ
o] AfEAM A A TGF-B2] /o] 81085pg/m
A AFEAIE(1168.2 pg/mD) 9] 266% 57H=0] SIS
o} ofe] Azol= ofE AP AFRAES] TGF-B2
THE Aoz FaHA=d, 53] 5-Fudl 3t
TGF-B w1 JAad7F 71 sAlsklv A i
AlXEoN M= 69% control, AZo|= AFEA| M=
58% control2 A ¥ I tHp<0.05). Bleomycin A%
AFEAEZAAM = TGF-B A4S A THp<0.05).
AZole AFEAZANE Folg JAgrt

A ¢SktHTable I, Fig. 2).

Ct. ZZ20|E X[Z2FZ0| Fibronectin &M % 2
Hlof o|x|= Fgk
AZ o= X & 2FE(triamcinolone, 5-FU, bleomycin,
verapamil)©] A|3E2]7]Z Q] fibronectin T4 2 EH|E
AAste] Awol= Aggis 7HEA, 22]a TGF-B
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7} AlEL]7)4 el fibronectin E4 @ HHlof| m]X]= o
s dotry] fl8 MTTgo s =M AFEAZE vl
oFgh o mjoFel W] ¥-1]H fibronectin¥} AlE W A5
o] &A% fibronecting Z+Z} immunoprecipitation®}
immunoblot< ©]-&3dte] SAaqlt. 1 A3 A A
FEA A= AEL 2 14 fibronectin®] -2 U]
Zto| A HT 238 triamcinolone 5-FU, bleomycin,
verapamils A& & 745t S7FE 3o, 53] TGF-8
& Agg 45 EHZ:E—EE} 7P AASHA F7kstdoh
AE W A, F4% fibronectin®] ¥ 43 A3}
+ triamcinolones &3k v oA txr B} SV
glom 5-FU, bleomycin #gA|o) = x93k
Apol= ISt Lol Wbl verapamils A2 g 454
= M| EZY fibronectine] Thh ZHAskR o, TGF-RE #
7k 9 7P W o m SAEATHFIg. 3).
AZol= A-f-EA ¥ triamcinolone, 5-FU, bleo-
mycin, verapamil MTTg2] FXolA TGF-BE A&t
- MEL] 2 FH]H fibronectin®] ¥ triamcinolone
o Ao fFsAl #A438H813L(75.4% control, p<
0.05), verapamil®] %o = 2.3]d thxLxRt}t Z7}
3+ ©1(115.5% control), 5-FU%} bleomycins #] 2] gk
Ao X =tz FAREITHZE 91.8, 99.2% con-
trol)(Table 1I, Fig. 4). Al¥ U] 4 %o} = fibronec—
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tine ] 744 A2 A TGR-prt EA8he thaol

Hle| 25 ZdAEA e, 53] verapamil¥ triamci-
nolone® 7oA txaEty Bo] FHasiolvh (2
68.1, 75.6% control, p<0.05)(Table III, Fig. 4).

2t ZZ20|= x|Z=0| TGF-g 3 Lo
O:

Ago|= Z]fj’_o = (triamcinolone, 5-FU, bleomycm
AFE TGF-B &4 ¢3S

OLE
verapamil)®] -5

Aot AZolE (BFgHE A E=AS dolrR7)
S MTTO0] 5ol 4 AfEALE ke 5 0d

© TGF-B &A19 & SAs vl 714 o=
AREEE S Bl A t&T(199400.00 AU/mm’)
vl A4 0.2 TGF-B &4 ddo] FHasig ot
5—FU9‘r bleomycing 2§t 7ol Fagh F2 9]
o] oy °E4(7 F2} 90.3, 96.5% control), triam-
cmoloneﬁr verapamilS &3t Aol AdE tEzto
Hl& TGF-B &4 wdo] A A A8k oh(zH 2}
68.8, 80.0% control, p<0.05).
SUF AAS TGF-BE 7kt delolA Alslsk

émloﬂjej

=), 9A AR Y] 7HA) okES ARRE A B
ol A EH 7(195000.00 AU/mm?*)el| ]3] TGF-B 4
L4 ¥¥o] 743k oy 5-FUS bleomycine 743k

o] 7
oFo] 23k o] ol o (22} 98.8, 93.6% con-
trol), triamcinolone® verapamils # 23k 7o A=
)zl Bl TGF-B 84 wdo] folsiAl st
ATz 82.4, 87.1% control, p<0.05).
AZo)= MAFEAH L] TGF-B 484 &d-S TGF-
BE A A9 AEstA @2 A5 Abole] fos

X}OIc 2AAHTable 1V, Fig. 5).

A, A08d, e soz FAH stk ol & Al
EA7NAE2 249 g dHet FHE FA 8k
T AES] 7es 2ds Alxe] g T}, £

2 3%, Bholl® s ok AZONA F 894 &
o] AdFolm Gkl fibronectine A+ &
710 Wehut AFRAE B A ES] o] FS friest
AL AFEAEAA SE wdd 5 ojabA Al Ee)7]
Aol & 8l v ¢ RS dAbH V|dEA g

31, AP AL procollagen peptidase
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9] fibronectin 433} #H]d|
gk 79- H-4)¥ fibronectin®-2
fibronectin & &, 49 F2 7AAsH A 3 A
fibronectin®] S7}= 213k ¥
q] z‘sw_q d\_i oﬂﬁx]q.

Wiestner 57& w94 34 247)4S procollagen
peptidase®l] 2] H2] ¥ procollagen?] Eol U= o}7l
A Felo] =(NH2-terminal extension peptide; procol-
lagen peptide)7} A=A X FHHol7] 7]HoR
A4 Fiol e SoldS vehde w4 S =
At skl

5-FU+= DNASF RNA %4Zo) t} oJ8kS v X1} DNA
el o 2 4 VA, 5-FUS 28 FAREE
o] 57t wE A oA HelH o= Yo} AEL 9
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Aol &he] AFF L 9l= 719 el vhee] %
o B FRA B e efg st sl A ets
HEAA = ke 2 gl TGF-pAEE A
sk a7k A= 2lE SEelh 5 FUS T oR
ARESE W, BT, Tt SREAE, e, AR
5ol g & lew, 5-FUdll 4eiAd {54 95
Aot g2 1ol el glojHE Frleltht

Bleomycin Streptomyces verticillus®] ASH AAtE]
ot AL dFo R, FE]7](free radical)E A4
&t DNA single— and double-strandZ 133t DNA
S AL B AF A3 Bleomycin® TGF-§ A4
oy TGF-B 484 &dS 2 ASHAY fibronectin
A E s dAstE ade e s Kol
Verapamil> &443td 24 T2 v|EAstd 2w
B2 nd Zgee 2 B2 AdAolt Lee B°
2 verapamilo] Zrroll oFEs= HEL AtliEAL EH]
28-S AAstal wdd A4l prolineo] AgstE A
S JAste] nYd FAS JA gt 5+ Doong
E48 verapamile] A4 ¥R} AR o= o] MFRA
¥ oA actin filamentsE EFAI7]3L, o= HE B
= oA T2 W3tA 71 procollagenase %
2t J 5}sted procollagenaseﬂ S Z7HAA

rr

i

—
'S

‘il‘
=y
= collagen®] A gl H T} 7HA4gittar B agith Lee
T8 ARl A verapamile] Y] ¥ g Zo|
= gk H-ARgolu i glo]l mIU vkl
Aol A verapamil< fibronectin®] A3

7M1 714, A3 ] fibronectine 74
A=), o] A L AdA o)A 28] 27|+
A W A E S7H1717] Wit 2 Az w3
verapamil& TGF-B &4 ddx A=,
o] AL Arole AmA|EA L ThsAd

TriamcinoloneS A FAgd AHRo|EZ &x|
PFA R Awo|=r} B4 vk
o} 2HEo|EE AfRAE o
hydroxylase &4 A5, 14 3
AlA RREe] BulE A 4= gl
om, & Ao A:= fibronectin®] A4 2
& gk ohuje}, TGF-B 849 Idw

A EA A= MTTo®] 22 5
cinolone, 5-FU, bleomycin< fibronectin ¥4 & HH]
£ 7R, ol AL B FRolA e 2y A4
= A=eke 23 o A el A 2ok TGF-8

rUEE,

ot
=2

OHT ¥
tlo
19, rlob
B
ol
ol
K

o]

=4

=5
=<

oA triam-

AF&-3F 799l %= fibronectin®] #H] S F7FAA Al
2]9] fibronectine 7}8kaL, AlE W] fibronectine
wag Jog oAz,

TGF-B &4 Zd =3k A4 AFEAEZolqnt
= AFEAEAA O STt }U% #7}31 TGF-B¢}
SA7L ARolEe] Aol F8% TS sk Ao
#4 rk? wekA, TGF-B 84 28-S A8
L ARolE A4S e WU T shuet o4AA
2 Ago A TGF-B 89| &&-2 triamcinolone
erapamils AH&gF 794 fo]abA| FHAsRGiT)
2402 TGF-B 849 233} fibronectin A3
S JAISE FAo® FAHT = triamcinoloneo] Y
verapamil® 34 TGF-B AAS A5t Aoz F
5= 5-FUE W allsto] AREgrH AR o|= A 7o
O £ 4345 €5 7 A& FoE AAKY. F5 o]
oFE-=-8 W35} fibronectin A 2 —‘%H]% TGF-8
91 wH 92 TGF-B &9 waS A8 B 2o

st Wala o] A= a3t d&Ao vk o
do] QT Fow Hr}

e

i
s

&

P 7

ST = R )
o <

f

v.d B

AZo|= AFEAMEE A AFEAE vlsl] TGF-
a1, TGF-B #&] A| fibronectin 43
AR o|= Ao TGF-B7} #o]

o
o 220l oy °kA4 & 5-FU+ TGF-BY AL

A8+ TE. Triamcinolne¥ verapamil
GF-B 8419 233} fibronectin® A4S =7t

|

714 (28 ﬂ)ol & F 94| &, triamcinolne &
verapamil¥} 5-FUE @& FE2 W§gslo] 72840
g £ a9E 5 5 o AJAXY,

Triamcinolne®} B&-¢] verapamil, 5-FU o] F ¢k

& Arol=n} H|$A WHE 59 AR5 83t AHE
2 T e e E BolFRE, o] EeES Wt
fibronectin A§4 2 &8¢} TGF-B¢] &4 ¥ TGF-B
TEA] HAS Al B slo] ash, WPy
o] AAE &7}t ASA o gk Aol o A
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