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2l ;. Mg A AF-B1 (transforming growth factor-B1, TGF-B1)-& w+dl 7, A A 2, A-¢-mA 2| vt 33t
kel AR HH] 3, wdAd 3 33 5o A4S vepd oz A A A e Fad
Qlatz 2pgaie)l, B Ao A= A& 07w Al el (dexamethasone) & o3t 2152 o] 435} A 23t
3 TGF-B1(recombinant human TGF-B1, rhTGF-B1)2] 4 Fofel| &3 AARx|-A el o] HA1z} oo ul2
TGF-Bse] wrel Wizt waslual st

AL 918l 852 AF el HAabrlel 0.1mg/kgS v
Yol (TGF-B1 50nge, YAkl 223t SAJu) 2ol Sape] g
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FAseh 44 F 1,3,5,7, 159700 4RAE AZshn PR2Ae AR she] A5,
) BF 27\ TGF-PL Rl 2ol N SAUZZHG 28 SF02 whar Fasioleh =3 hTGF

Ble] FojFellr = 1]&79 AT 3L SetxA A T Akl 2AsH 4713k TG, 2, 32] 33 <
e QA 22T} GALE —/r\——%— 2 A=A o] F&ll rhTGF-P1e YAalHel=e] Foiof o8t FAX]f-4
of& MAAA 4 olow, AxelAEe] W] Azl & vehdl S skt

ol y| g2 rhTGF-B1, TGF-B, FAH 4, 9 A el

M =2 freAEe] i3 34, AR e FATIE
5 AR Al 24 4dA < qge FYd

ARG kA o )& dxEAlal GAlo|n, thoFst A% o} (Roesel 3 Nanney 1995; Park>} Barbul 2004).
) ijc}qlx}%O] 2o 'h:‘r(Aston 1997; Sabiston=} TGF-BL2- At M Z, AFRAZ Foll A 2]
Lyerly, 1097). 44} WHA) 27|oll= Pagoz vy P& HH =7, *‘*ﬂi. Afresze g #etaA
qu-r.-EH A A1} (platelet derived growth factor, PDGF),  (chemotaxis)& -3t} =3t Hf-EA2E 253t
A3 #9121 (insulin-like growth factor-1, IGF-  8A-R-2k 716l 714 22] A3} Eule S7HA171

1),TGFs%91 AAAEe] felE T BTl g g mAAfEsase] $ulE AA7IH, A=
A zkaz)l gzukso] s Ech(Parks} Barbul 2004). & & A=ste] 3o FAE FAANTI= T ot A
)= A zA o)A gAN 22 BE)sle] eha)alas) £-5 YA} (Spornzt Roberts 1992; O'Kaneg} Fergu-
gl QE]F70-13} 6(interleukin-1, 6), ZF¥) ALQ1A}-or N 1997). TGF-p2= 471 AelM A f-5A] e -4‘5}
(tumor necrosis factor-t), TGF-B, TGF-o, PDGF, IGF-1 /445 (wound contracture) 2H el| A F-2.3F 2-8-& 1}
=3} o thoFst A&}l (cytokine) 53} AAQAs  ERAR (Smith 5 1999), B3 Kolxz|o] FAE& ﬁﬂl
o musle] A=A o] AHe AT I Bfod WFE3 A (scar formation) S 47| 7oz o
Mz 43 FAPYEL FAAZ B9k opjet 4 A U (Sheh 5 1994).
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5 AT AzEe] AsFAdA WhVleE
AR ez PRI 2706 D4Hd FEA
EE2] AL A A7 (Katzung 2001). =7 25
FzE]Fo|u TGF-P1e] A=z AlzHSa4AS
33k (Song 5 1999), Afr2AM 2] $A 3 ZEA4A
3} & 4 (prolyl hydroxylase)e] #H4-8- oA A]7] 32 (Aston
= 1997) A3 ATPAS mRNA94 ul) 2 7HaA)
7] (Raghow 5 1986) |13 w9452 FALE a2
o} ols} o] FFmI=E| ;=L Tl A AEE
B3 BAAGIAL AQAIE Aoz gelA glek
wElr] "oz Z :r:rea] o|l=8 vleF == A
NAoz Rofslof & A A Helr FoT BA
7} e,

2 QAT E Age] GApuEEg vl Felste]
A& oz AAR G A 2 e = AP EE9 AA}
zdlo| rhTGF-le Fojsle] FAX G 22572 3
QUehar FUE = AEEASH W3t 3 TGRpse] 4
o] st FHshaA sk
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gue Dawley Al +7 31F S AP5E FFA (N}
o| 9-%’ =, gl A Fdke] AREsl ek AReAke] Al
e Qls}z7)=2 747t 23+1°Ce} 124)7ke 2 9-%)
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2. GiAjoErEe| Sof

@l A}] e} 4= (dexamethasone disodium phosphate, #] &
Aok, 92) Tz daEEs AEAgsez 01
mg/mLe] == 3]A43le] 0.1 mgkgs vid 24 104
o 5)sFAbshalet A mel Al Bake) el
g R

INESN-

S

3. 1! thTGF-p1o| 50§

0

A3 3YA el ketamine(-gteFel, 3=) 50mglkgS-
§FAbske] AYEEE vHAA 5
Wozne A AL T3 F- S0 47 T 2
S AMElste] 217 4mme] 3] 3227 315 (KASCO Instru-
ments Ltd., UK) 2 3] 3Z2=& 315t A=A} (full thic-

knesswound)£& THESQITh 5 A F AN = 74
AFel Aled 9F= 8- (sodium citrate-phosphate buffer, pH
40002 1nguLe] == 343t rhTGF-B1(Santacruz,
USA) 50ng& 7k7he] 24 1415916l A1)k (intra-
dermal injection)alich AA 273 HAleElES &

A% A 2N E 50uLe] Fgae A4 A
F-9loll A FApekd e A2 o] 2371 (secon-
dary intention healing process)el] 2J&) |45 == 3}3iot.
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Al 4°C, 4% =27 QA SF8 (pH 7.4) 0.2 124
1

g
—.—JJrzq 2 71%1 D}u BE A WS e 2
mjatedet. 2ol d 24& wbd)2 Aatbsle] 5um F
9] A&AHHS 92 v}-g 3-aminopropyl triethoxysilane
(Sigma, USA) 0.2 518Fl Zebo]|=ebro] Fabshe]
S ERGEE- 2

%
ez dubsdg-ol el 9 AXsa TeFps
A WY IVE U] A9 AR gL

WA L) BAE AT IR
4= (phosphate-buffered saling, PBS, pH 7.4) = 4|33t &
ZJAFe] A 8- (10% normal goat serum, 1% bovine serum
albumin, 0.1% Triton X-100in PBS)& 1|7t St A&
sho] 5ol Fele] ukg-e Atsigich. 2zke] U
A (anti-TGF-B1, B2, B3 rabbit 1gG, Santacruz, USA;
anti-rat collagen type | rabbit IgG, Chemicon, USA)= A
AN A == Mt zAdHd A



s} 4°Coll 4] 12417} 5t uHSAI7) BHe PBSZ Al
st} v] e ¥l 2o x}5}A| (biotinylated anti-rabhbit 1gG,
Vector, USA)E 24 A9l 7}sted Aol 4] 60%3F i
SA1Z1 % PBS= Al# 3 v ABC Reagent (PK-7100,
Vector, USA)E 7}ske] Aleo]a] 3087+ u-SA AT
24 AA & PBSZ AH e the skt gt 7]
A= tv]opn] =l 2] (diaminobenzidine, SK-4100, Vector,
USA)E 7hste] balstgint halg opal 249 e
Mayer hematoxylin £-o 0 2 1327} gz M3 & e
T3l 3A-& A3 o8 Synthetic mountant (Shandon,
USA)z Z-sdstsdt

22| 2! western blot

AR5 HEdke] At
TRZEE AlAT F 27 55mme] HA = 55t =2
719] AAz21S A FHste] 4°C2] modified RIPA buffer
[50mM Tris-HCI (pH 7.4), 1% NP-40, 0.25% Na-deoxy-
cholate, 150mM NaCl, 1mM EDTA, 1mM phenylmethyl-
sulfonyl fluoride, 1pug/mL aprotinin, 1pug/mL leupeptin,
1mM NaVO,, 1mM NaF, protease inhibitor cocktail] =
o] g3te] 1A|7F Ft S AE F&3 F 4°C, 12,000
rpmel| 4] 30E3F WA R ste] A& Eelsiolet A
Holo] vl w1 Protein Assay Reagent (Bio-Rad,
USA)E o|&35le] Bradfordj oz =A3l9gow 25

RhTGF-B12| AR F&Of JHME Tt
il e w = 43 A 3] (bovine serum albumin, Sig-
ma, USA)& AHg-ste] Ashelet. 50ugel whulle 417)
% (SDS-PAGE)3l t}& Semidry Transfer Cell (Bio-
Rad, USA)-& ¢]&-3}ed polyvinylidene difluoride mem-
brane(Millipore, USA) 2.2 o] A Zc}. B] Eo] A gl 3}4d-
A e Askaly) Sis) s o) Aol® whe =)
H-5-8-98 (5% nonfat dry milk in Tris buffered saline with
0.1% Tween-20, TBS-T, pH 7.6) 02 Al-2o|x] 6087t
Al stoich. W shatd Aol ALgagln 9
SIS 1% 2 A GHTE 233 TBS T 3]4 3}
4Coll A 12717t F<t uFSAl7]a TBST= A3 3]
HRPX-z} o] x}8}4)) (horseradish peroxidase conjugated
anti-rabbit 1gG, Bio-Rad, USA)S TBS-Tell 3]4s}e] Al
oA 147t Bt $AAZ TBSTZ whe A%
©}-& Enhanced Luminol (Perkin-Elmer, USA)& A=A}
Aol met Agse] A%, Ak

1. RATGF-p12

HFAAFH AL hTGF-Le] Fof 3 3UARE A
Azt A Fdage] £& F 5UAA fAT
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Fig. 1. Analysis of the mean wound size. Statistical significances were tested by oneway analysis of variances(ANOVA) among groups
based on Tukey’s multiple comparison test. In the experimental groups, mean wound sizes were significantly smaller than those of the
negative control groups at 3 and 5 days after the surgery. Numbers of wound samples of each group are 44, 44, 36, 28, and 20 at POD 0, 1,
3, 5, and 7, respectively. Numbers of wound sample of supplementary group (RT 100 ng, wounds were treated with 100 ng of rhTGF-B1)
are 20, 20, 20, 16, and 16 at POD 0, 1, 3, 5, and 7, respectively. Symbols. *, p< 0.05; **, p< 0.01.
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Normal control group Negative control group Experimental group

Fig. 2. The wound healing process was accelerated by a single application of rhTGF-1. The wound tissues were processed with Hematoxy-
lin-Eosin stain (1A-C) and immunohistochemical stain with anti-rat collagen type | antibody (2A-C). The Fig. 1A-C and 2A-C are wound
matrices at the 5th and the 7th day of the experiment, respectively. The cellular infiltration and the collagen deposition in the wound matrices
were significantly enhanced in the rhTGF-B1 treated groups. Scale bar=100pum.

Normal control group Negative control group Experimental group

3
3 W X E o X E o X E o x = 2 73 B
z a o =z o o Zz o o =z o o g 2 =2
— I — [32] 2] (92 o) Yo} [Te) N~ N~ N~ D) D) o
a a a a8 a a & 8 86 & ©o o o o o
200kDa we W SN Sy GRED SRS T SR R S —— Latent TGF-B1
—-— . . — —— —_——
- . e
25KDA wn  — g — — — — - Active TGF-B1

A2KDE  — — — — — — | - —— — — ——  ERK-2

Fig. 3. Expression of TGF-B1 was accelerated by a single application of rhTGF-1. The Fig. 1A-C and 2A-C show the wound matrices at
the 1st and the 5th day of the experiment, respectively. In the Fig. 1A and 1C many TGF-B1 positive cells are infiltrated, but in the Fig. 1B
immunoreactive cells are rare. The Fig. 3 shows the result of the western blot analysis. ERK-2 was used as the internal standard. Abbrevia-
tions: NS, normal control group; DX, negative control group; DT, experimental group. Scale bar=100um.
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25wt o] A= thTGR-RL7E A3 A5 34 A7 A= e, 79 A A7
71m =l whel {28t Afel7} oSS e AR febde] W=yl 24 St SolxA] Fx
7 Az fAA RE G (Fig. 2). o] A
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EZXIAZICH P AFe] A= ZS vepdch
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50KD2. s — | A — — D S W C— - Latent TGF-B2
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Fig. 4. Expression of TGF-f2 increased by a single application of rhTGF-B1. The Fig. 1A-C and 2A-C show the superficial wound
matrices at the 5th day and the 7th day of the experiment, respectively. Each rectangle in the right upper corner of the Fig. shows the
hyperproliferating epithelium. The rectangle in the right lower corner of the Fig. 1B shows the deep wound matrix. The Fig. 3 shows the
result of the western blot analysis. ERK-2 was used as the internal standard. Abbreviations: NS, normal control group; DX, negative control
group; DT, experimental group. Scale bar=100um.
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Fig. 5. Expression of TGF-33 was accelerated by a single application of rhTGF-B1. The Fig. 1A-C show the deep wound matrices and gran-
ulodermal junctions at the 7th day of the experiment. The Fig. 2 shows the result of the western blot analysis. Expression of TGF33 increased
until granulation tissue was fully deposited, and then it rapidly decreased. ERK-2 was used as the internal standard. Abbreviations: NS, normal
control group; DX, negative control group; DT, experimental group. Scale bar=100 um.

S —zr‘ﬂl"i—"ﬂ/\i F2 aEgr)t 2] e} A2y m el thTGF-B18] w47 Ql Fod= YA F-5
3 e dxEA FrAa SAF = olvhs A ofn] B B3t gluk(Sporn
S Al3)3k A7} rhTGF-B1 F-of 2ol . 1983; McGee 5 1989; Pierce 5 1989; Quaglino -

4 B A&31A TGF-Blo] 1990; Mustoe = 1991; Shah 5 1994; Puolakkainen %
=7 b FHEH 2" oS 1995). =3 SR IAF2E|F|=E U3] T AFF
<! = AN E B FAnddAx 1882 rhTGF-ple 4 (Pierce
230 QgRAEZ, SIYIAZ, ANE 5 FAzy S 1989 Beck 5 1991) == AA1H 0 2 (Beck 5 1993)
W R0 A Z S A R E, dAlHElE Fodo FoAgo =y A GFHRAE S SAANA 4 Qv B
ol /M FEAA B3 o] FAaFEovt rhTGF-BL  waksdeh. AAE2] AfeM= #A4-3F2] rhTGF-p1e]
Folol sl o] A FFENS (Fig. 4). TGF- Fojr} Ao i HAE w2A a7l e &ads
B3> AFAATIMN ZZoNAM 27F HHEAT Sobx yehlglon, 53] A48k Fofo SleiM = F=o
28] A 2 AR A A} ”L&b] 7=t & £ frolgt Zbel7t vk Ae fEs -

A ZHa= 3l (Fig. 3). TGR-p2+=
2.0

ohxAle] 83 YHW Folr BHol 2 Aaslde  SIY TCRPLS AEFA wIE W FAR
o ITGEPL Folol 2131 BAE23} A0 A 4 (Beck 5 1999) §15IbA A4 %5} 452422 TG
sh& Vet (Fig. 5). Bl R F/MA71: Aoz WelA Sloh(Pierce 5

1989; Song & 2002). 223 =2E]Fe] 29| Eodi A
feAZe) 2497 $315 dAA7)E el TGR-Le
o # AerAze 34e ZA72 ZS5AFEAE
(myofibroblast) 22| #3}5 f=3te] FpFubss

AARES] AFelA dAbelES A LA o Fojsle] FAAT)E oz g gluh(Masur 5 1996).
717k A AN S e APEE mdor A 0131 AT A thTGF-BLe] =4 Foiof oJsf A4}

452 rhTGF-1 Fofol] mh2 FAAF FHasts & AW TGF-BL 2wt olg} B2, B39] Walw Aubd o
ekl TGF-Ple] Fojel uwhg AEzxA3hs wWstet —7}54“ om, A|ZH ghol| whE rE o] wste A}

TGF-B familys] 2a wshe g1 Has)oleh deze G5 Pge ekl S04 TeRpLe) &



oJ = AA7IAY ookt MzEe] HeH F4E A
AR oz Z7IAZ 4 9)7] wEo) (Brandes 5 19914, b)
A 22 Aol M = rhTGF-lo] A-fmA 22 SA3S
SRS B AAIAES] A7HEE] F 1A 2]
71HE FANFHe=zH &[0 2HE sty A
A Al A TR S v Aoz A
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Z}zre] TGF-Bsi= 7NA 9] ol whet A4 3] 522
1 EAAQ 2 s E°1L ez dux Qloh
(O'Kane2} Ferguson 1997). A A} T
< A9 Fe] 9 Aﬂi—oﬂxi £
TGF-B29} B3L mu|=3} mun i711, 3 IH =,
WM Z, AR E 52 ohekdt Al ZEedA
R P27} 7P FHEA A wEbA] A I3
A9 Fzx9 7% fAllE TGFB27 71 Fash
d&s YT Aoz QAU AdzA WA TCF
A Solzz|e] mFHo} AFAAALIA

A ok ‘%?ﬂfclt‘rﬂ SolxA A} 2|35}
gyl Folle alo] XA FAaFHUH. TGF-P2=
F3A Aubel] 2A vwd 2 £330 e e

, B3 27 ASAAAEAN 2SI $7)
Aol WdRelA Wale] FItE G
mheba] A9l A Kotz A AT E 3}
Aol M TGF-Blo] 71 Fed d&E 33l B2
Akl Mz2Ee] 8L A&EH oz 243, B3
UA FFedlA Kotz o] FAIE AAAZIHA A
AAetA 2] zldfel| fedsle Aoz AAE A

A FAA AN LEEE AA TGF-Ps Foll A
TGF-B12] w]&-o] 7} %%1 A1zt 73 3tel] wet 3kl 3
(latent TGF-Bs) 2] v &-o] Hx} T7HEE Aoz A
ast(Yang 5 1999). AAH52] AT+ “WH}F-A
A=) G- A TGF-B1a} P2 =5 ojef uhal=g)
B2& Plrct A3 vlgo] o itk 1elx Frank
=(1996)¢] ®.w3 A 5-A T} wE TGF-Bs mRNA
o) Wbl oA B AFollA AN TGF-Pse] 3 <
23 A = vt

TGF-B12> A=) 3apdel dsire F2azs
P2 b= Aoz odelx gloh TGR-BE: AldahiAl
oA AAA 2] o] 5 T4 A 7] (Andresen
% 1997, Coffey 5 1988), AA| AALA]-§-A A A = =]
79| E A6l A3t SxadE glom gkl &
38 A &dE dehlie Zle® B 3E gt (Mustoe
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Low Dose Treatment of RhTGF-B1 Restore the Wound Healing
Defect in Dexamethasone-treated Rats

Ki Young Kang, Hyun Kim?

Department of Anatomy, College of Medicine, Seonam University
'Department of Anatomy, College of Medicine, Kosin University

Abstract : Transforming growth factor-f1 (TGF-1) has chemotactic effect to monocytes, macrophages and fibrob-
lasts, and it stimulates those cells to produce growth factors and collagen fibers. Therefore, TGF1 plays important
rolesin the wound healing process. The aim of this study is to evaluate the effects of recombinant human TGF-1
(rhTGF-B1) on the wound healing defect in dexamethasone-treated rats.

Dexamethasone (0.1 mg/kg/day) was subcutaneously injected into the eight-week-old Sprague-Dawley rats. At
the third day of dexamethasone administration, full thickness wounds were made on the back of the rat. And then,
rhTGF-B1 (50 ng/wound) was intradermally injected in the vicinity of the wounds. The wounds of the normal and
the negative control groups were provided with vehicle only. At 1, 3, 5, 7 and 15 days &fter the surgery, the wound
sizes were measured and the wound tissues were obtained and analyzed.

The mean wound sizes of the rhTGF-B1 injected groups were significantly smaller than those of the negative
control groups. Moreover, the histologic findings such as cellular infiltration, re-epithelialization and granulation
formation and expression patterns of TGF-3s during the wound healing process were improved by administration
of rhTGF-B1. These results support that rhTGF-B1 can restore wound healing defect due to dexamethasone admi-
nistration.
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