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A A A5 E GA o] Fo] AR #Ho] JE ZAoE BHuHw glov) grte] A5x4
A7F HEFAHglol AfEe 7 & AR e Hee ol G A A Lok wEtAd B AT AL B
ke A X FEbgelA ¥ %32;(—‘," A2 #do] dv FF AU EXE 2AIE] A% Aol
FARASA 3 BE7)1E 44 3719 S0t 4L A o] A2 AAEE AYsta glate] A9H o FEdAE BHE T,
5"?%1?} ()T B-3etA) oS #(W| B, A A Z 2 (sham operated control group) S & Uil 0l ES 742}
231 2 3 5 798 s ANA 4 M%oﬂ [ e D )\743,]-H & E 94 47 2 TGF-B1, TGF-p2, PDGF,
bFGF-/‘ wozAzety QA LA & dAs g83 e A8 4k
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CBRTH BTN A DES AFnest wEAe P4 aon A4 I 34 ke ARk
 HBFTY A Bl Hal tha n,

 BFGFE AAUWEE, 273 83 82el Aol 9k

PDGFE ¥HTH MBG2N 1 29704 F718rht 2% dastel B 4t2Eat fol/t faich
 TGR-pE BET WIBGTA 1, 2874 o Z7A8ATE 2 astel F4RzTH Hol7k YA
TGF-B19] B)alo] TGF-B29] AZeko] Btk
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(= B0 cleft lip, fetal wound healing, TGF-B, PDGF. bFGF. immunochistochemistry

LN B FHtE e HiExZo] o] 2Fo] £EHY] o

ol 7159 AR AAe] A o] dAIGTE PP 2}

T, THEE AFA FMAE 78S EANEs) A Afe A3d distd 229 d&A(tissue
7%} =< AgF shtolt). &, E S 24 continuity)e| 3| HBOZA e "hgo|th oW
T HEFE B g AlEE A9d &5 bt FAFE A dalA M7 AKHINE A,
Tx2 0 3“*5401 gt A 9 Sk A% IHF A ARARHAZL AY, 9%, 2, A
o] WAIEA ¥ 1 o]o) wbd dwAsET WA Z9] 4GA R Y wrEzZ e o g FU
59 A7} e BAAY ENEZAGA HE 2. A, A AN E g”}'\‘% Rt agd
A7) B, 7 7} B (degranulation), H-¢-31 fibrinB Al o]
ditH o2 X H-F A AHAFE dFutso] dojdth, R, AN E ‘4 o"’i‘lﬂ]i(poly—

morphonucleotic leukocyte), WM E, FZ T3] ¢

- — - A0l AEFY (cellular cascade)o] EA st Al
e VIBEE S g2 wojan. 92AEE BAMTA AA A
gcl’g_!.upM M%EHg_‘;m i\ﬂ\-CH%_!' AMEDAES WA W2 ‘]%% Zzé(coordmate)O}t @@31?1 *ﬂE(effector

683



=
ol
L0
02
10
it

celloltt. &5 ke @3l (monocyte)’} &8
AEA 93 &R U°H F 23 wH g &
2ated AN EZ WA =AY, Fidd JE o4
AZ7F F9E71% ok YA ZE AFE9d=
Sl B g4 B A (complement factor), A 42 AHS
o g 71 BHLS BHPete] ARG HGot
AZE 59, 9712 884 (angiogenesas)JJr
BAHA Eol & AT A A foll 71qEA |
g w2 o8 ANE 2A9H, o] B
A, AR 22 5ol GFA X 23} A 3ol AAH
olofgt thg ©AR o3P F Jorz o] wA}
o ASHA v o] AT wfiol] FH A
foll QAN AS5DAT 2 Fasith A, AT
Aelld e AUz 26E g4 gaF4s8de
AR QaiA AdfeldE, EHWAAE, 4
Az B4 4 0] YojP? otz o] A H
o %719] proteoglycan®] &3 fibrin 7] &) w9
A2 gAEh A, NzdANNE adde] 24
A4 (cross-link)E o] ¥tEZ2Zlo] AH<LHrl keloid,
hypertrophic scar, 8 & (stricture), E5W #2H(int-
raabdominal adhesion)&3} 22 8] 4# <2 <]
A Afe AR, 71t EAEE Ha“@/‘]?l‘:}sm.
a2y IRF ARk JREA A= A A
AR FHGAA deide dFukgolv ndde] &
FHAQ AFo] glon, fswr} wWai B0
6D AR zAe Feok 71%50] B R
1€t "ote] AXAF7 AL GE O]%iv‘:*
Rt YE VAo s FRAG. o J|dezE
hyaluronic acid, fibronectin, 331 A} 50] FX-& &

FE 5 ¢ 9on o]} Hold Hy AXE w

TE 2
& FA Aoz fAFF 1—H—r71x4£§_—‘z— mg
AAE & ¢ —‘Eﬂl e 2ke] o §ehA 2 HulHel F
32N 94 FR77AA Hole ¥ad 5T
Zraz( eutroperua)a frAtER AQAAN H&
A X el itk 18] 3 gol AR e A
=3 dIANTE AY gln, v|d&T OFIAL
Eo| At o] AEES 3354 59 (che-

motactic ability)o]l = EA4}7} At} E3F Blole] A
5o zAe A7 AEE B33, 715A 23
8o A&, HolxZ e v AL ES} AAF-9 9
A9} pH, 95989 A% 5= glole] Az A -fo
AL m A

Thomasson(1969)°] E7] gz} tjgh A uy™
= AA G o] T2 B FAEC] YT FES AU
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2 282 Adsgch 2594 Hallock™, Sullivan
) Rowsell® Oberg®< |, Adzick”, Somasun-
daram49) Longakerzg), Krummel® & E7], Longaker
® = of Candy”= 94, Hallock'™ & 950] B4
A dEuke §hE Aol gle BA A FE T
o). B3] Whitby9 Ferguson®-& ] Hia}bol A
A SEy ddke] HIEWoR® AgFe] EAst

o 3449 729 39S A5t A,

& 83t A Bt

LR %aa%’ 5}5}241’28) 21 AP Fpo

A _;}_%r =g o].s_?ﬂ- xh&ul—mq Wz o8}
o glote] XA 718 dA &7 FATE 4 YA
ol glo}E g Aol A2 NFE F A HA
® o]l2 A2 441% (bilateral hydronephrosis),
HAA $5% (obstructive hydrocephalus), 4134
%ﬁ‘l} 24 (congenital diaphragmatic hernia), =2+
47 (myelomeningocele), 9 o 253 22
ARAEFH A% HulZ 7|8F  (sacrococcygeal
teratoma)5# o] Ay A4 A 3=
AARNEE 244480 AZUTes NFTFoEA
gholo] AbgE WASAY, 1 dFE AN F Y
£ A9 R g A3AE Az A7} 2 g H o
skt

Christ®} Meiningere AlgHo|A] A4l 2850l &=
A FEFNEE, 44 BFAE #2SF FeNd
g 2gogoR BT B f}ﬁu}‘* s
glole] FEdE AFHdA FEdde A5 471

ml

g W& Zo] dAF dFukgoly vtEy é%’i"]
At ARG 7139 T FA T 2ok
Z(oral sphincter muscle)°] 3738l gjotol 44
9l functional matrix® Z+-&3}A =3, BFEZE3Z |
ojgt gohZe] o)aHAQl A o] LA ¥

Roltt.

&2 Al r&%% dde gPEL E4FY =
Aol NEE (HIAE, ASHE, TFA DT o=
7FA A7 x}(TGF B, PDGF bEGF%) 9} Al 327
A FAANERE(nYAE, fibronectin ¥ proteoglycan
SI7te] gl 9t o] FoiRm Ut wEkA
AR A FF AEES FY3tn AEY
N2 FA FFo BAsE A A AR
Ed 98 +4o] destin AA4H

A9 BA A A e Y47 #
do] & AAANAERZE PDGF, bFGF, TGF-8E
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T AUtk PDGFE A frobdl £ 718 g4}
75401 gt g aE sixn| sl el
Aol A aas A, ndd g4
& 4 tb. bFGFE 728 ARYHEHE 71%)
Afot 2 43 A28 2o A4S 2=3ith
W TGF-pE GZAA T 24 S 238 n, AE
ANA 53] w9AF fibronectin®] AL 53}
3, 7129 B g w39 o] A4
o] AAAFHAF wrEZ2 A 29 A7
A7t #Aol e Ao Badz Jo® gzl
HBAA 7L rEAAGO]l AHEE 71A) e A

& UA] R} ek B
A9 5HL gAte AFAAA AFHF AN wrE
74 = of JAAzle] ¥

PN o AT
gl ofN mR

3
ofN
1o,

IIL AEZE 3 g

AY FEZ 9213 7] ( New Zealand White
Rabbit )& AEsHth. E7E <lal7|7to] 31-32¢
olm A9 AZT 4vlel Y, & gvie] sheke giAtE
dAlska giict

e ,
v AT FPAd 4L FY 022 Astsd
th g A EJE A $E 29AdE 254
FAY Ao BASEE o] N2E T4 4
€8 F UEE 3tk 44l 14dA o] & 20ub 9
AAZ E7] (B AF 42Kg ) & thei} o vt
e AHEst &l

Ketamine HCI ( Ketalar, #3+%38) 1 ml ¢ 2 %
xylazine hydrochloride ( Rompun, 3+ slold ) 2
ml & el FASH wiEAH D, FEuAE 9
ato] 7hdutolal (3 ml )& FEFAIEAY EVE
Tt 2T F FE59E A T3 betadine (
povidone-iodine ) 2.8 A%8}9lt}. Lidocained A&
ot FAavHE 3 T B9 HjFozRE FHaR
5774 52 % 715 ( midline laparotomy )&
Algste] AZkalF ( bicornuate uterus ) & wZA|

E7 R0 ARl TEERY

ASTHON +BYYOIR BT Bl 947

7|31 7t Apggel| AR e ejxke] 2719 5 ]It
A" D.

442 AP HAE Oberg®e WHE LS F23d
3o x4 9t AA st

AR, A} 2717 ASFE FEAAR =
ZI7F g 3, o B2 &%l At 7ts)A] 7] uf &l
22t horn) 9] Ebel] e HAbe AYsidth =
A, AT IHE F9e] AgANEL 2
28] W Fol ATAF (cervix) o 233 U=
Ejzt= Al elatdh. AA, g Zhhom)® 29ke] o]
ol gAE F&d AFde A WA 248
F7HA 7171 Wl & 2 2nte] oldel At
FedtA Gt vlA, HAge 2o el
FZo1E 2E2ANZ & UEA AR dsid] Hg st

N o oo lo
e

Az EHA A H2HE Fx18te] Bjzte] R
golg &, e 27 Aty g =2 S 9]
AsiA Aol disted U B-purse string
suture, 5-0 silk)& A Th 7+ glAke] F5o)9 At
AFH FEEANT)E ANE 713 B uA S
& AR Juy FRE FARoE Ag)
STt olul I £4E Zo)7] Y5t BlolE AT
el AHAANZ FHE A AR 2 Are
F2oluke w2:AZ FEE HAo R Y. o
olfr= AT HAtY] FANIL SRR ST A
Yol 7)7} A9 Brbealy olu o] &4do] B
ofx]7] wEo|th(1d 2-A).

gal o] oA stellA -5 v ZA Y FLFAA A
ko 2 913 (clefted philtrum)ol] HalsHA A&25F

o
=

A Hr
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8 2. AsSdieR Fe=galol el SeiEH

X wEA 274 65, 19974

(A. N2Ei=% BIAEES019l &, B. 2EA0| g, C. 9-0 ethilon@=z S8l

H 1. 2XER

PDGF-AA polyclonal
bFGF polyclonal
TGF-p1 polyclonal
TGF-p2 polyclonal

R & D system :
Santa Cruz Biotechnology 1:50

R & D system 1:50

R & D system 1:50

7 (full thickness)Z iris scissor® AF&-3le] AME
7Vttt 283 49l Zo] 05 mmrt A
7] (wedge) BEH 2 22} AANE A 718l 23 &
AATLZA FEEH FAIG AHE FEAHD
4 2-B).

Hale dFes v Feds BeA g2
= (HlEE c 20mHE), BT H(EFE : 20m),
A2t Z 7 (sham operated control group : 20m}2])
o2 Uit vl 58S A ¥a A%
W (wound edge)E& AT AIATHIHE 2-A). B3
T2 9-0 ethilon (Ethicon, 2173 100 vlo|ZE) B3
AHE AMEEt 39k Jee] AAE H 3] AT
T2 Fo|dlo] ¥ interrupted sutureE A3 skt
(8 2-0). 9-0 ethilonBEAIE AME-AE o] fEe
&Y E3AE AdE B34S 7Y, 5
q BZA HlaA EEueE AA FE3] WE
ojutt. FdhxTL HiA Fede FHFAY
FEreS A €1 2ETAZH T EolEi

Bl Ale] F50|8 Ao g "ol e T Aad
It B B9ole Aeuteldl (01 mg/ml) & X
g w53 Ringer's lactate € At FHYE &
FH5-0 silk)& o] &8t AFANTE-E BFen
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23 ALl 3 ¥ o 2§ (4-0 silk tie) < 3HATH
BAAAZL FF & FA GEF FHA F
HUZ AN AFY Ao FE02 Qg
g AR Yot et mEd AdTE
A M2 AFE AR AL fA FdstAnh

Byl 288 continuous suture (3-0 silk) &, 3
3122 3 ¥ ¥ mattress suture (3-0 sikk)2 B3
At 599 Eutg g5 Aol (01
mg/ ml saline) .2 & 3}9it}.

2) {444 #FF A FE AF
oAul7} Z4HA % Q7€ Y Hl(cannibalism)<
2] YaiA 43 1, 2 3, 5 7449 pentobarbital
S ARt oujE /A F A LA (Cae-
serean section)® ERE AU ALAQ] 5F
(spontaneous respiration) ¥ +%& B3] €z}
AEARE Qg & A& HAE AUz H
v B3, BT R EFsl FAE A AR
Aolx Z+ +¢] Z7] 9 IR FHE vjwIA T
a% gate] ARE A JAAI 2 FARE
S0 FE TUol] AA AA A4 B0 EHFHCR
WE3la Tissue-Tek OCT compound (Miles Inc.,
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27| EfRbo] BYAIZ] FEEAL X RUHUA ~TYUN FE HE AT

et}

i)

2/2 =} 2/3 vzl 4/4 vz 3/3 v 3/4 ¥} 14/16 wi2)
2/3 v}g) 2/4 v} 3/3 vtz 3/3 ©ig) 3/3 w 13/16 vlz)
1/2 vl 2/4 v}g] 3/3 utel 3/4 i) 2/3 vl 11/16 w}a)
A 5/7 w}el 6/11 w2 10/10 =2 9/10v}] 8/109}] 38/48 w}e]

Elkart. IN)ol] Zrjsldch FEdd F95 44 -20
%04 6 micrometer 2 frozen sectiong &}l Probe
On TM plus microscope slide ( Fisher Biotech ) 4
of FAANZY. 25T dFE H&E 94, UniA
£ A2 BNY AL 3] Astel A 0=
EEEL RS ER

3 H&E @47 Wz 94

H&E 948 $¥e olste] Aasign aezs
shet GAlS Slstol olelst 2e €4S AWt

ZA 9 WA #2ra g4 (endogenuous peroxi-
dase)= 3% H:0o & 1035t A8l st v &4 3HA)7)
I SFTS PBSE AASIAT 24 EHL Zymed
Ale] Histostain-SP kit®| blocking agent® 10%-7F
283t 3, TGF-B1, TGF-B2, bFGF, PDGF -2}
WG AAGAE Azl AN A3 =
HAHAN ) Bl T M 420 A thed o}t
A 12A3bE<t i FSATHE 1. PBSE A& &
TGF-$2, PDGF-AA¥ DAKOAS] biotino] ¥-2Hg
ojxtEA &= 1083t Wi Fstels, TGF-B1, bFGF &=
Histostain-SP kit (ZymedAb2] biotine] ¥24 o] 2}
FAZ 1083wttt PBSZ AHE F
Histostain-SP kit9] streptavidine peroxidase & 10
E7Hujekslg e 19 PBSE A2 3kl aminoethyl
carbazole (AEC) & 5%%F Hglste] dAAI AT F
FIE 1SS FEA)Y) I hematoxylin 2tz
AsdTt 1% 23552 fFHE T GVA & (Zymed
AHE AH&-3ke] mountdta vl (Olympus PM-10
AD)e.2 HAsAh

4. TGF-B1, TGF-B2, bFGF, PDGFe] &A%

5. TGF-B1, TGF-B2, bFGF, PDGFY #+d, A|7Hd
X Apo] vl

5. ¥ B3 AH i F

. HAPMA

1. =8I

B AoA F 20utele] dAlg AqnENE Fe
st e 2vkele 28, vEAl #&e 2 1qp
de FEF g e, dA A7 AbdE 10
g 7F Ak 2713 vkl & A3 16vtE] o) dA
3 E7o A Fzo]l AFHAHFEAATE 80%). &
7] 16 vte] 9] dAlg ofu| B oA ejAlgmo] AlF
H" 48nlelF Rulell Hat AGENSA A
ZIQHAZE 79.2%). BFTFNM= 1695 13
ulg] 7} Y Eslal 81.3%2] AEES B, vl Eg
Al Me 16ute]F 11027t BEst] 688%9] AEE
< 29t AAUERTE 16vE S 14nt] 7t A&
o] 875%2 AEES HATHE 2).

FEF 284 AN Lo Mg FTS
FHelA el g WYl g, TEESe
T2 AFoR A= i FedS
AFAA oA AAHoR ghd HF S Wi
A 7V ARl A8TEE 2R HA ddevt

2t o} gA A3l st ofefe] 22 A o] FARdde ¢ A S Hof 9lA] &
&< AR stk BT E FedS Fed T A2
37t Agsle] giglen vt e HlEEt

1L 94598 4% 2] 2 AsA gt
2. MERAIIY = F&3 7494 YA TolME HEFHTLS JF
3.A8ER I H=e 3 FE@ T Adel FE P & AN

687



Yoo, dEy CHXIDEA 272 65, 1997

TR 3. 23 7TUR0N SIMAIRI EIRIOl AL (A, BACHER B. HIZER C. =812 )

J8 4. H & E gMaA (EIRR= SlaiHEE HEABIACE)

A =8t 3222(20081) B =&t 72=2(200HK) C HiSg 32=(2004H) D HISE 72=2(2004H)
U Agel 2Aste] A3 st Hol i g 3. H & E HMA-A
Y s ozt A Hol AT R E ¥t A
ojith. BT AN E s 4T g o] T 5E 28T E FeFdd FAZ ESAT A
At s At & s a9 iy A3sE Hole AX Z—4. BA Af7F AFEAAL
A2 A sl g FH= FAH A B 3w E FEhe A9t FE-A 1@3
4 3. A3 F3AQ AT E BATHaH 4-A). 877
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E7] BiR SAIRI Pegael AR ~SYYAUR B0l et AT

3 5. PDGFO| 2% (ENRR= SlafH= TARBIRLE) A)

ol

=gt 122 (2008 B) &8 72 (2004

28 6. bFGFO| 2 (EHIE

dTdM e FEF99 A9t e e Xﬂﬂa
= E95<£7)(d hair follicle 84)9F =533,
#A5olA Aol doltti(1d 4-B). ¥ %53 2¥+
e R} 1 WE-o clote] A8 o, o
B3 3UFE e T FdxAd v AEEe] =
3R = EUAR FEF F99 AAzAU A=
DARAATEC] Byon ZeR&7|9 A dslg
o] Bghdd 35S Hole A A AH7E 2
FHAJH2E 4-0). NEF 14T e FERY
A7} 2F37b gkl hair follicle B3 Z8F32 9 &
o] Q1A FAxAd vluste 7t 2Agpont 24
&, dHRSAA A7t He TS J9HaH™
4-D). ¥B 32 AL s7E Sl HlsiA tha
e, FER AR AgFe] dojwdtt 1\“4
3 BEFI v BT BT AVIEeE d=
AL BolA gt

R Rl

_

Q= SR HABIGCL) A) S8 122 (2008 B) S& 62 (20081

(1) PDGF

Fa v @ U o] AU
1,2 E—Eoﬂiﬂ PDGFE A9 FHAA T2} clotd] ol
zAs9rh 2% ATt dojyn /‘Jﬂ-"/] 2+
7} A A PDGFE A T4 73 A F-of

A Zzdel 5, TA RN E AF F4E wﬂr F3o]
94 gselad 5)
(2) bFGF

BeEa) v 1, 207 ANEANN F
1 9 208 uled S Ta¥- oAt 59
) 7k 2 2ol ke aela AYAA
HAR 7} ABHRA RABL AR 4 N4 4

Ao 229 2ol 7 YATHH 6),
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J& 7. TGF-B1, TGF-p29| B (ZR= stE= HARBILE)
A) S8t 2222 A-1) TGF-B1 (2008H) A-2) TGF-B2 (2008H)
B) £& 7222 B-1) TGF-B1 (2008) B-2) TGF-B2 (2004H)

I 3. 8YOINSC 2
HIE&=2l Hlw

271 Aol 9%
271 Aol 9%
% Aol g%
A Aol 9%
%% Aol g%

(3) TGF-B

TGF-B13} TGF-p2&= 373 9313219 basal cell
3} @829l hair follicle, AF Yol JebgoH, %
T} v 1, 28 FollA It FIHE B
38T o] % AAEe 7dFolE A FAG A
AWl A gz o)zt ATH™E 7). A%

690

Azol gol HHeo RE AE 53 A<} har
folliclecl Al TGF-B1e] Hdtd TGF p22] dAs=
7y o Asta o %ol vERsTh

V. &2 % 1ot

B A A8 222 JAs E7/(New Zea-
land White Rabbit)E A& & ojf& ot BiAE
o Alstm, npz 9t AF AN el ofn| <} B2 A
HEo] i, EAE ey E vl hHd
o] & Yehr] W&ot &2 U4l 37] Fuidl
2447 Al 1 ol o A7l EAe
FeRA7L FEsld 44 37| AP A=
2 73 993, AFgolA wES FAg8A &
= A7)9 Eutoll s 7] W ol ATk T B 2}e]
AFES H4a2 87 At ofv| 1nteld 2-4nte
B 3ute)e] Al disiAst AES AP
Fgd g gare A& # 34 et 2342
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= h
o 223 39T, v R, AddEedd 4
EH =]

Hh

S22 (¥ 33 H & E 9249 4) #F
ANA AZEstE BRTAIME 2-3d T EAYsE
Hou v BAFME 3T o] ol THHYT o
ZA AT S Bl v v B ETlA tha
SA APEAm, AR Bido]l AA ARE F
A71E Aoz AztE) Tl A4 ste] ¢4
A Z] o]Fol AAF Fojof J|A o] FA
€ Aoz AZE o)7L basal lamina® 748
(2972 IV, laminin, heparan sulphate)7} o)
ol Fal& duel dHto] FAHI] Aol Aot
WA THE Whitby9 Ferguson®e A 729}
Z& Aot} 5o Fol| &9 AMAo] BYm, o
AL GAe ZTHEAACdA AAE 259 oE
(bundle)°] A9 oA TEHAY a2
AAA %3 AGES 22 Rowsell™e] Zzts} 9%
st Wt peBekTo]l FAAAQl functional
matrix2 248 ¢ vt AZEch 7dTFdA b
BT L FegFAY A &EF =] HgA
o] Bl HlFjA FaEG o AR AFH
o] WrAFBATE. o] F oA AU HIwo
2% Aggol TR & Rowsell®, Whithy
Ferguson®™¢] A7ATe} $A8 Aot o]AL
BEFL primary intention®.E X -GEa vEgd
oA A o) ot secondary intention®] o) %t
AfrE ARem, webA HEgTol A A
ZARAA 7V G5 (repair)©] obd A3 AT ol
o 7Hgthe AL 9wt aela BT vEH
T BT A A7)2F 5 A& gllen, o|A
& Krummel™3} Longakers} 543 AdAn=
BHoh

A o] AR el AR FoA HE
AP} etz o] wAIE A BN AR}
o thet AFPeA o5 ¥ o] AHE BHL
ARAJAAT} A A ok g A FF R, iHE
zZ7 9] F43 A7 tg4Ed s ste Ao A
ZHEnh, @A) BAte] AAoA AAgAAES] EE
g A3 = nlmA A

I D)

E0] EfAtO HAAZL Fedde] ASLFUN ~ETUR &

bel

o

e

g o7

AA e AAARHAFY 2He FAYR EHd
A BATY AR A FRETT ©
A aed Bare] AR X fab oA ARl Ake
date #dA 2 LA YA ¥k

PDGFE @2-%9] alpha granuled] A=< 3ith
7 gl L7 2 7)o WEEL o]AL ¥
Aol 2Aske 7Y FRen FE AL EE
(mitogen) B4 AU A Eo} A folA Lo gt
SARG 22 2 FeEF Ay ¥ o} ¢y
gt 3FA 7% AT MR FEFAENE
Yehdos Bart ok 0890 wg 4y gom
A AT AAE FHAIE AT 2
A9 A% 2 gEFTE ST AA AN 148
(breaking strength’& Z7M717 & dchs R
7F 9tk

a3va ARss wtEYAe 5L "9t
PDGFE &#3dta IA EAY uhg-3t
Algtt, a8y PDGR tig A& AHg A3
A # 9 eA} Ao PDGE7} &A% tE Ao] 9
A, z1e8lm Haynes® A70NA Ao
PDGFE Fojsta] AAg 22 f3 X FE =
o 2] BA7} PDGRO] whg-dtths Ag HYlth
aHY olgd ATEL ErlY HAde AdH
2 ekt

B A oM PDGFE A FRAAA S} clot W
o X WA o, 3T o] F Padte] Pt
T ZpolE Holx] k(A 5), IR FH A
o] A2 349w Whitby9 Ferguson™ 9} 2-& A7}
2 R4} PDGFe 24717 tiaAE, oy
A Zol o3 PDGF FARIA B4l glycosamino-
glycand] & PDGF¢ A% 9ata FFL W=
t} watd PDGF FARIALE ABAdshe |52
A7} PDGF] &2 &A%k Ad + e &
aA7 AR, agln GFHkge x7)d 73t
= dane @5l AAolrt Ao nls) @A
vrie 1% o v go] 2 uj, A3 o2 PDGF
AAE ZAatA Hol 2% Yok 4R &
Hhoo] k3l Ha wdd A4 FHE T2
wE gAo] JAE Aoz FES T F WA
=3

bFGF& thekgt Ao EA3H, A frobAl £
Zx 0|23 AZ/A AL AFen” A &
BN FEEHE RGP, B d7dde BT
7 w232 1, 2d ol AAEHAA F7tE

o flr oy 1o ok



Holx] g}, o] A bFGF7) 2 A 22 o
FHE RG] Bihs 5o £ AE bFGF7E
EERSA =¥H Aew Azdc) ada Ar)gt
B AT AAF-A9 AR zA A HARZT
7} zpo] & Holx| ¢skth(ad 6). o]AL F EHAY
7)Aol bFGF7} &Aooz BEXFo] glus
Gonzalez 59 A9 24 Ao}, H A<
BAAFHG AN bFGFE HE3%] E3 e Whi-
thy$t Ferguson® He b0} wBgch zav €A
Aol bFGFS] 22 level2> 98 Hod) u}
2 o349 AY = Ytk st 45 ddg
2o A G8E 28T 33477} hepara-
nase® ApF8te] M 271 23] 9d bFGF
7} g4stdcte 4% ly] wolth,
TGF-82] subtypelZE AT 571A)7F L&A
Aoy, 2% 7 5440 Aol TGF-p13F TGF-B
201F”. TGF-p13 TGF-B2= dA G AEAHL 7}
Ao, AL 587 (receptor)oll A FAH™ TGF-
e Ad-gxo oA Y HiLHAe alpha
granule} tAAE, BZ P4 Bujg?
ARt o® TGF-p= Axe F47 dJYFS
23 22 tate 28 A8S st 4eo}
Axe] getxge AFI? =g AHfold 2o
= o]%F mY2, fibronectin, tenascin® &S o
o717 AR L AT wPd FHL &
b=t R BE waart?. =3 g7 gy
Tof AFFAHEARE JNEE FANE AEE0
FAHA stz AFAxY F£E2& F/MNA @
B TGF-p= A7H4-=4 A (autoinductive)™ & 714
B2 2 2419 gene promotorel] Z8ste} 1 aAl )
#49<¢ /A2 agn e 43ARe FYe
AFstn® PDGFe 4524 Joan®. TGF-p
= FIM E2] 4L JA Y Bl FHHAATIH,
A3 7AYo AHE E o] A
SIINAM AAARHH e Fo1qA Ao A
o 8 I/ 448 e ez A4d

£ PN o R

AA A AFHP AN TGF-Boll g FAS &
AAe A¢ wExHe FAo AxHYn?, A}
TANG e SEAZNA TGF-p1ol] th3t JEAF
Abell 3l ME IR A BAHQ St 9A)
H3om® TGF-pe] Fa A& FAdA FAX 4
2 22713 A 9] breaking strength® Z7H 7

692

e HAou FAgHFolA e 583 3718
(o]
=

NWHA 274 65, 19974

4?2183 TGF-pol) o8] 2Ax7) ¥hgo] $x5
7] W) TGF-BE A2 F3EHde B A
o] 2AHAL?. 4719} o] TGF-pE AAY 4
A Afo} ATl A7 =3P ggror
A A9t @il A7 AL AAr.

B dpdMe TGF-B7t B3+ vledad 1, 2
AN E FAEAY FAAA RN FAd2T
Bt} At Frketg oy 3Tl F Ahste] A
ZT3 Aol& Holx| gty 7). o] A& TGF-
87} A&EA Lthe Whitbyd] $2248%3:= =t
°]|& BP 2o} TGF-B7t AEH At Nathe] A+
Yol dxslth olg g Aole) dUogE A
FEY ALEE A 2 BN ato], AR A o
AZ&FA] ¥+ inactive precursord] A5 E & F
ot

AP Et Hol HRe] BE AX 53| A3
hair follicleo] Al TGF-B1ell ¥]3le] TGF B29] 44
=7k H Astn o Bl Uehgth o| AL Ao
2 Bgala gle Hote] ARTx2E (a2, hair
follicle)| 4] TGF-p27} TGF-B1 Bt} 2¢tthE= Nath
o A7 e Adx sk

TGF-p7} B7] el A HEd & A7 et
TGF-BE AA3t3 active formol 3t 8718 7}
Zthe Heinedl 248% 3} E7] gjato] A& polyvi-
nyl alcohol spongeo] TGF-8& H7}std A 737t
GG APFAFH) wjfo] Bu) ejztM TGF-B
7b ZA8HH TGF-poll thale] A EEo] whggrin
& 4 it

Bi2te] AN TGF-B7F $715HA] @& ol f=
= #g 8y &A% (degranulating platelets)e] 7}
AR o2 A AY, Bt FavelA TGF-
7} ZA R A B2 ez BuEs] o 25
olgli &% 4 vl E£g AZure o] Ao o}
AANZ SHF AT g Ao} g 9
A TGF-pe] & 5% 288 Aoz A4 4
otk 2y Nathe] A E79] A8¥dA walz
A o M= TGF-B1, TGF-p27} £2 level2 ZA3
thx stich whebd A<} el Al A TGF-6<] A5
A9l B} AAo)Ae] dtEYA T ejoloAle] F
HEgAgd Fe3itE AL AR a8nz
2} A A TGF-p] %2 levelolut 27} #Eg
APA FZ3 AP L Fol FAAQ] 22 9Y
9] 8oz oojxutin AZEr)

B Ay 272 2 EA o} AA X723



Vol. 27, No. &6, 1997. Korea. J. Orthod.

AN AFueel A9 fn AR A
B0 Bu|Fo] ztopx] AR A frolH 7} &
A B4, FAEC] g P4 A fol 7bg 2EHA
&g ste ndde g AAo) glE Aolgn
ARA 2EL & 5 QA @it

AW dotel 769 wFEE A, Wl ¢

T RRAA T FHE ARY F 0, =4, 0
Z ygAo=r 23 o|x}&Ql AtetEo] A—]xPzﬂa]-o] g
AAA =HH, AR, FEEol S oA Bl R-<]
AY A7 Thsa A wel 2o 99 sed
£ 2 U Ao a2 Helre2 AR &
A7), €% "ot 382 ¥ Al vt AH,
Aered 93 & w7, Faeuld, ZA9 st
dA H 5 A dF o WA, =H4, BA
A 258 tig HET} 5

o

AFFENAM d¥o| Aol & AR
2=

gy AU Holered Hud AHES
AYBZR o] & Azt ALt e =89 A
g AAEY, 45, @B/AYA, proto-oncogene
expression, A 74A}, A 2] =4, ME7E
9] 7§12, hyaluronic acid®} w939 Fz5 24 59
A& digt A7t Hol A X/ 1A S
A8 6 2o Aolgtn ALH

V. &

M

B d3e B2AL gt A XG44 ukE
z22 9] g3 %%4_0] A 7T AR £EXE
ZAFE7] 93 Zlojth. wAAEA 3 E7]5 YAl 3
719 ZHkel UL AZANES AIEE ata gAt
A AYAe R FEEE HE F, 5T
BANZTORE P ol ES 7+ 4—*? L2 3 3
TR S PN A AA R froll B3
& E 8274 9 TGF-B1, TGF-p2,
e A xZsets 44 24
2 AZE AU

BT N BHTAN A/10EL A5
94 A% 3% nEze 34 19
Fug 34 27he 9k

MG ATt BHE) v
A
5!

keS|

AR

gl Alxjgclyo 7(4:112]—0 = -8-8to] LAl &)
o =2 T R L_—fé-..l- ISR =] = AR

1
: 7}—6}%1\“%7} a% 7iaste] ZAYRTIH zpol st
S ei=
TGF*B“ Botrat v BerelAl 1, 28Tl A o
Z7vetatrt aF At BAddETd 2
}7} 191t} TGF-plol Hlate] TGF- [324 AEY
‘o] gttt

nes!

1 Adzick NS, Harrison MR, Glick PL, et al : Cormparison of
fetal, new borm and adult wound healing by histologic,
enzyme-histochemical and hydroxyproline determina-
tions. ] Pediatr Surg 20 © 315-319, 1985

2 Assoian RK, Fleurdelys BE, Stevenson HC, et al : Expre-
ssion and secretion of type beta transforming growth
factor by activated human macrophages. Proc Natl Acad
Sci USA 84 : 6020-6024, 1987

3 Border, WA, Okuda, S, Languino LR, et al : Suppression
of experimental glomerulonephritis by antiserum against
transforming growth factor Bl. Nature 346 : 371-374,
1990

4 Bowen-Pope DF, Malpass TW, Foster DM, et al : PDGF
in vivo © Levels, activity and rate of clearance. Blood 64
: 458-469, 1934

5 Candy JW, Landas SK, Morris H, et al : In utero cleft
palate repair in the ovine model. Cleft Palate J 31 : 37-44,
1994 '

6 Christ JE, Mininger MG : Ultrasound diagnosis of cleft lip
and palate before birth. Plast Reconstr Surg 68 : 854-859,
1981

7 Clark RA : Potential roles of fibronectin in cutaneous
wound repair. Arch Dermatol 124 : 201-206, 1938

8 Cromack DT, Reyes BP, Mustoe TA : Current concepts
in wound healing : growth factors and macrophage
interaction. J Trauma 30 @ S129-5133, 1990

9 DePalma RL, Krummel TM, Durham LA, et al :
Characterization and quntitification of wound matrix in
fetal rabbit. Matrix 9 : 224-231, 1939

10 Deuel TF, Senior RM, Huang JS, et al : Chemotaxis of
monocytes and neutrophils to platelet-derived growth
factor. J Clin Invest 69 : 1046-1049, 1982

11 Diegelmann RF, Cohen IK, Kaplan AM : The role of
macrophages in wound repair @ A review. Plast Reconstr
Surg 68 : 107-113, 1981

12 Edwards DR, Murphy G, Reynolds JJ, et al : Trans-
forming growth factor beta modulates the expression of
collagenase and metalloproteinase inhibitor. EMBO J 6 :

693



1=
of
2
02
4

>

1899-1904, 1987

13 Eisbach KJ, Bardach J : Effects of lip closure on facial
growth in the surgically induced cleft rabbit. Otolaryngol
Head Neck Surg 86 @ 786-803, 1978

14 Fanger BO, Wakefield LM, Sporn MB : Structure and
properties of the cellular receptor for TGF P. Bioche-
mistry 25 © 3083-3091, 1986

15 Folkman ], Klagsbrun M @ Angiogenic factors. Science
235 © 442447, 1987

16 Gonzalez A, Buscaglia M, Ong M, et al : Distribution of
bFGF in the 18 day rat fetus : Localization in the
basement membrane of diverse tissues. J Cell Biol 110 :
753-765, 1990

17 Grotendorst GR, Martin GR, Pencev D, et al : Stimulation
of granulation tissue formation by PDGF in normal and
diabetic rats. J Clin Invest 76 : 2323-2339, 1985

18 Hallock GG : In utero cleft lip repair in A/J mice. Plast
Reconstr Surg 75, 785-788, 1985

19 Hallock GG, Rice DC, McClure HM : In utero cleft lip
repair in the rhesus monkey . An update. Plast Reconstr
Surg 80 : 855-858, 1987

20 Haynes JH, Johnson DE, Mast BA, et al : Platelet-derived
growth factor induces fetal wound fibrosis. J Pediatr
Surg 29 : 1405-1408, 1994

21 Heine Ul, Munoz EF, Flanders KC, et al : Role of TGF
B in the development of the mouse embryo. J Cell Biol
105 © 2861-2876, 1987

22 Ignotz RA, Massaague J : TGF-p stimulates the expre-
ssion of fibronectin and collagen and their incorporation
into the extracellular matrix. J Biol Chem 261
4337-4345, 1986

23 Kremenak C, Huffman W, Olin W. ! Growth of maxillae
in dogs after palatal surgery. Cleft Palate J 4 : 6-17, 1967

24 Krummel TM, Nelson JM, Diegelmann RF, et al : Wound
healing in the fetal and neonatal rabbit. Surg Forum 37
1 595-596, 1936

25 Krummel TM, Michna BA, Thomas BL, et al : Trans—
forming growth factor-beta induces fibrosis in a fetal
wound model. J Pediatr Surg 23 : 647-652, 1988.

26 Ksander GA, Ogawa Y, Chu GH, et al : Exogenuous
transforming growth factor beta 2 enhances connective
tissue formation and wound strength in guinea pig
dermal wound healing by secondary intention. Ann Surg
211 : 283-294, 1990

27 Leibovich S], Ross R : The role of the macrophage in
wound repair : A study with hydrocortisone and antima-
crophage serumn. Am J Pathol 78 : 71-92, 1975

28 Longaker MT, Whitby DJ, Adzick NS, et al : Studies in
fetal wound healing, VI. Second and third trimester fetal
wounds demonstrate rapid collagen deposition without
scar formation, J Pediatr Surg 25 @ 63-69, 1990.

29 Longaker MT, Dodson TB, Kaban LB : A rabbit model

694

DIXudA 277 65, 19974

for cleft lip repair. J Oral Maxillofac Surg 48 : 714-719,
1990

30 Longaker MT, Adzick NS. : The biology of fetal wound
healing : A review. Plast Reconstr Surg 87 : 783-798,
1991.

31 Lynch SE, Nixon JC, Colvin RB, et al : Role of PDGF in
wound healing : synergistic effects with other growth
factors. Proc Natl Acad Sci USA 84 : 7696-7700, 1937

32 Mustoe TA, Pierce GF, Thomason AT, et al : Accelerated
healing of incisional wounds in rats induced by trans-
forming growth factor-beta. Science 237 : 1333-1336,
1987

33 Mull MM, Hathaway WE : Altered platelet function in
newborns. Pediatr Res 4 @ 229-237, 1970

34 Nath RK, LaRegina M, Markham H, et al : The
expression of TGF B in fetal and adult rabbit skin
wounds. ] Pediatr Surgery 29 : 416-421, 1994

35 Nathan CF : Secretory products of macrophages. J Clin
Invest 79 © 319-326, 1987

36 Oberg KC, Evans ML, Nguyen T, et al : Intrauterine
repair of surgically created defects in mice (Lip incision
model) with a microclip : preamble to endoscopic
intrauterine surgery. Cleft Palate J 32 129-137, 1995

37 Olutoye OO, Yager DR, Cohen IK, et al. : Lower cytokine
release by fetal porcine platelets © a possible explanation
for reduced inflammation after fetal wounding. J Pedia
Sur 31 : 91-95, 1996

38 Pierce GF, Brown D, Mustoe TA : Quantitative analysis
of inflammatory cell influx, procollagen type [ synthesis,
and collagen cross-linking in incisional wounds
Influence of PDGF-BB and TGF-B1 therapy. J Lab Clin
Med 5 : 373-382, 1991

39 Pierce GF, Mustoe TA, Attrock BW, et al : Role of PDGF
in wound healing. J Cell Biochem 45 @ 319-326, 1991

40 Postlethwaite AE, Keski-Oja J, Moses HL, et al -
Stimulation of the chemotatic migration of human
fibroblast by TGF B. J Exp Med 165 : 251-256, 1987

41 Rifkin DB, Moscatelh D : Recent developments in the cell
biology of bFGF. ] Cell Biol 109 : 1-6, 1989

42 Roberts AB, Sporn MB, Assoian RK, et al : Transforming
growth factor type beta : rapid induction of fibrosis and
angiogenesis in vivo and stimulation of collagen form-
ation in vitro. Proc Natl Acad Sci USA 83 : 4167-4171,
1986

43 Roberts AB, Sporn MB : Transforming growth factor B.
Adv Cancer Res 51 : 107-145, 1983

44 Ross R, Raines EW, Bowen-Pope DF : The biclogy of
platelet-derived growth factor. Cell 46 : 155-169, 1986

45 Rowlatt U : Intra-uterine wound healing in a 20-week
human fetus. Virchows Arch 381 : 353-361, 1979

46 Rowsell AR : The intrauterine healing of fetal muscle
wounds : experimental study in the rat. Br J Plast Surg



Vol. 27, No. 6, 1997. Korea. J. Orthod.

37 : 635-642, 1984

47 Seppa HE, Grotendorst G, Seppa S, et al : The platelet
derived growth factor is a chemoattractant for fibro—
blasts. J Cell Biol 92 : 584-588, 1982

48 Shah M, Foreman DM, Ferguson MW : Control of
scarring in adult wound by neutralizing antibody to
transforming growth factor-beta. Lancet 339 : 213-214,
1992

49 Somasundaram K, Prathap K : Intra-uterine healing of ..
skin wounds in rabbit foetuses. J Pathol 100 : 81-86,

1970

50 Sporn MB, Roberts AB : Transforming growth factor
beta : Recent progress and new challenges. J Cell Biol
119 : 1017-1021, 1992

51 Sullivan WG : In utero cleft lip repair in the mouse
without an incision. Plast Reconstr Surg 84 @ 723-732,

7)) ehRtol HEANZ TFRBAY XFUHUA EHEUR B0 BE BT

(LN pu)

52 Thomasson BH, Ravitch MM : Fetal surgery in the
rabbit. Surgery 66 : 1092-1102, 1969

53 Van Obberghen-Schilling E, Roche NS, Flanders KC, et
al : TGF-B1 positively regulates its own expression in
normal and transformed cells. J Biol Chem 263 :
T7741-7746, 1988

54 Varga ], Rosenbloom ], Jimenez SA @ Transforming
growth factor § causes a persistent increase in steady
-state amounts of type I and type II collagen and
fibronectin mRNAs in normal human dermal fibroblasts.

- .Biochem J 247 : 597-604, 1987

55 Whitby DJ, Ferguson MW] : The extracellular matrix of
lip wounds in fetal, neonatal and adult mice. Develop-
ment 112 : 651-668, 1991

5 Whitby DJ, Ferguson MW] Immunhistochemical
localization of growth factors in fetal wound healing.

1989 Dev Biol 147 : 207-215, 1991

_-ABSTRACT-

A STUDY ON THE DISTRIBUTION OF
SEVERAL GROWTH FACTORS IN THE ARTIFICIALLY CREATED
CLEFT LIP WOUND HEALING OF RABBIT FETUSES

Seung-Hak Baek, D.D.S., M.S.D., Ph.D., Won-Sik Yang, D.D.S., M.S.D., Ph.D.

Department of Orthodontics, College of Dentistry, Seoul National University

Recently several growth factors such as TGF-B1, TGF-p2, PDGF, bFGF are known to play an important role in scar
formation following adult tissue injury. But there is little known about the role of growth factors in fetal tissue healing without
scar formation. Therefore the purpose of this study is to investigate the distribution of growth factors which are involved with
scar formation in the artificially created cleft lip wound healing of fetuses.

The author had undergone hysterotomy and created cleft lip-like defects on fetuses of New Zealand White Rabbit in mid-third
trimester (24 days). Fetuses were divided into 3 groups (the repaired group, the unrepaired group and the sham-operated control
group). At 1, 2, 3, 5, 7 days after procedure, the repaired, the unrepaired and the control groups were obtained by Caeserean
section. After documenting the viability of fetuses, fetuses were photographed to compare size and facial morphology and
sectioned for histological examination by H & E stain and spatial and temporal deposition of TGF-B1, TGF-p2, PDGF, bFGF
by immunohistochemical method.

The findings are summarized as follows
1. There were lack of inflammation and scar formation and neovascularity in the repaired and the unrepaired group during
experimental periods.

2. The reepithelialization of the unrepaired group was slower than that of repaired group.
3. There were no differences of distribution of bFGF in the control, the repaired and the unrepaired group.
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4. PDGF was increased at post-op. first and second day and decreased after post-op. third day. Eventually, there were no
differences in the control, the repaired and the unrepaired group.

5. TGF-B1 and TGF-p2 were slightly increased at post-op. first and second day and decreased after post-op. third day.

Eventually there were no differences in the control, the repaired and the unrepaired group. And TGF-B2 is more densely
stained than TGF-B1.
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