I.M £

AejMigel o dFH AFAE, uIA
o F= 7)e Wwd] 93t gtad oA
AzAg A7 Aol AFA g FFHY
Zgatn & F e, o EXE @4
F UEE Y] YsMe MU B9lE
woldol A4, XzIe] A R WA=
2] Hiato] o]fojxjo} 3= H} o]F 7]
st XN 4A e ASHAHES T3 A
oW FAES FAY AAFRL? G &
o}z &#A 3 A3 Citric acid} tetrac-
ycline HCl $2.2 X2 AW E A5
oA EE =&AL WELE HATE
5 AF7HA g S0l AxEHo oy
WREEe AL NF2AY AYRTE /Y
232 AFEE EAEFATIHESN B} ol
A AFAHAE 4 F e 2L 24 Z
A5 Mde] ALLTEH &t

1976'3°] Melcher?7} XF=2 9] AZA
Ao B 71E B o] F 1980t o] o]l
B gL dT7E°] JFFHLE ojFo] X
FzH A 71F Fa3F AXIF AF
Ao Eels ZERA HALH®, XFF
€% AFHH AFARHAEETY] F9S
HEegosM B} 3% NFEHE G2 5+
th= o)gg vig oz AE ZAANRES
(guided tissue regeneration : GTR) ©] 9743
L7171 lgol Be A7 PE B3 ¢
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FHAA Fde F4A43 AugE g o] 83
ZAAAYFEE0] B2 AA7IER FE BHY
o] =i gld

AFzFo] ARHZE 317 e AF
QA EEC] =28 X2 olFdtd £
i 54, 31 A5 s oiof 3 g & A
10993A3 XA FARA X ] o]F, 3 & FA&
Z33e AAE T3 A7V JFH
TheFgt ZARAAEC) AFZ2 A 9] BRI FolA
A% 98-S G333l o] SR,

ge7tA] AAAAEST 53] Fulg71d A
¥EI ARL A= aTFAZAAA
(platelet-derived growth factor : PDGF) 7} &
BRI T893 98-S @3] AAATE
E3le FHEAE=Y, GrotendorstF(1986)®
S AN 2 G olfd uWirdr BF
HAUFHAAZAAT AFGRZAMAEY o|FE
7F&3A17]51 DNARAE# wd2d3Ee &2
38 3193, Sprugels(1988) ¥ia
T3 ZARAT NEFE 2-38] H] F7HAHE
#&3t929, Lynch5(1989)2 4w/
AAANAE AFH L0 HLsto vug 23
AUFAAANAE XA F& txFd
Ae 1 A4 E A&4E vd AER
ARAJNAE =X3F AP T AAdHetA
Aztz NzF A g AFxH A
g B3PS B33, Greenhalghs
(1990)® ¥ABFHZZAATE AfrolAdx
2] o]F9} BAEAFAFL 7IESIAA FAA




8 2340 wastgo.
g 479 2Ae AFABoz A o
A9 AFzAE AAANFEY Yold Baw
SRR AT ol gk NS
¢ ¥4 adE vzgrlsed Ao

I, Xz 3 oY

1. d8EEY 22|

AF 30—40 by T4 474 v & &
o] HYFEZ ol &3FeH, A4FAANAT
2 ®F 7NAFE(Dog food, Pro-pet Inc. Ne-
wark, DE 1971) & Hol1, =& gHYi§g
Q9o g2 R x3= defect inducing surgery
E NPT 22HH JAU7AE FEEHE
523 A8 & YA

AYPEES AHArlHE pentobarbital so-
dium(25—30 mg/kg body weight)S] A=
AL A o]Fo] FHi, EHARHIE A7)
%13t atropine sulfate(lcc)E ZHFAFSIA
o, lidocaine HCI(1 : 50,000)¢] #7234 =
203 E 93 o) &=

%7)X & (initial therapy) Q2%¥ 3447}
| 2% chlorhexidine gluconate& o2 wjd
TAYWE FHNY 2N TR E A
3) e, EE FeRZF AEEAE 9
3l penicillin G benzathine(0. 1ml/lb body
weight) & v 48A13F TAHO R 8UL Z/F
ArEtA Tt

o

§

2. H¥aby

¥ 978 AY 48 Fig. 13 22 34
.2 o] Fo Fed], AA XAl ¥ 3t
Bo 43¢ AT =25 HEAY g%
AERA &3¢ A2 A%t Fjet
%Z2 A1, A3 &7AE LAZ AAT
X9l ZAATFE A

174%F &d #8%9 2o WiE
et FF A2, AT ANHez P4
sed, ¥ Fol/l 4mmE FYHA |
AL g YHIF 23§ AAE A2NTE

BERES Zol 43YEL Ao Ay
qg FEFLRH ANF2HY GF S FUA
2.

Extraction of 1st and 3rd premolars

1 week

De Defect Inducing Surgery and wire ligation
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4 weeks

Initial therapy

1 week
Reconstructive surgery
4 weeks

Membrane removal

8 weeks after

Block Biopsy

Fig. 1. Experimental design

2o A: FAYF 4FHd ugg 3
ARE A AL A AEE Efshe 27)H 8
(initial therapy) & A& o2 1594F AF
ZHNYE A A& (reconstructive sur-
gery) & AP, A3Hue Ao
FF4 HolzFY AAg ANIHPHLL A
A3 AL XZHLS X3} 7A4HpH 1.0)
o2 38 AN, X2dEE A2 %,
A9 eE AMREA 3 23 0.05M9] acetic
acidell 8#AIY AR AAANE =X
T HolEe AF1Te=, JABFAPZAU
A9 =¥gle] 23 expanded polytetrafluo-
roethylene(ePTFE : Gore-tex  periodontal
material, W.L. Gore Associates, Inc., Flag-

staff, AZ, USA) s =ihe AHg-3te] 44

Reconstructive surgery



ol ZH Y=< (guided tissue regenera-
tion : GTR) &€& A& XolZ & dP2T 22
i, AAFAGRIAE ZAHASEA =X
31 ePTFE 32 o] &3te ZAAN R =
<& AP Xoldg A¥3TLE, F4TH
HAZARe} ek 25 AMEEA] @3
43 ARG E AEgE Aok
< TR 3o ¥&9 9 A2, 4 &F
ol 79 Z 4 AU,

Auehg AMER X|olTe] A EE A
e AAFEF 47A FAZRA AAHA
on, AAFEF 8FA 4 FaEy 3
AAREY, AETES AAvH3 AN BF
313(2.5% glutaraldehyde in 0. 1M phosphate
buffer) & =Y ¥ ZHFELEEL FHAY o=
2E ZAFEES EDTAY 27193 €3)A120
% Epon©ll vl&31x 1 AR vrdsto] tolui-
dine blueZ P33T FHAWFs}A A
AE, FFAXE, ZFAXY FF, NI
Adx an NS2FFY S4RARTFE Y
Z@FEA.

of
group 1 showing ankylosis(arrow
heads) and dense connective tissue
(CT) in central portion of furcation
defect.

Fig. 2. Microphotograph experimental
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m 2 =

1. Ameiglo] SiATfalAEieIxioE =
Z8 AE1E

B dFdA dee] o AR REE
o] FrBFYRAANE =XF HLE=
Fig. 29} Fig. 3°418} o] 2ol X2
He me F4§ A2ITYHo BAHIYoY
chdEQl XZ2Hd XxIHY) {3 §4
AN X Y AZFFPYe] FRHo)
#FHYoH, FYRE NRT2 433157
ol AAENY AP Ao AAAHUN
o,

2. §ATR|MECIXIe] E=F o] XY
MRTE0NR Al A8 22
Y2WR A FAAE AHSEA fn B
H ZANPAEETE AET FFMe
Fig. 49} Fig. 59149} Zo] N2I Koy
A EFF o] v ZPF X {FYEL A
%3 Aol E AR AXIFo] Hgz X
2 L4

Fig. 1 showing ankylosis of alveolar
bone(AB) with root dentin(D) and
root resorption by multinucleated
giant cells.




Fig. 4. The experimental group 2 undergoing
the periodontal regeneration without
any ankylosis and root resorption.

Fig. 5. High power view of the rectangle in
Fig. 4 : Sharpey’s fibers(arrows) em-
bedded in newly formed comentum
(C) on root dentin(D).

Zoh R HA7A A2 FetA el 3 a A
ol Ao Sharpey’s fiberg©] wi4ls]o] X
FANE F4F Je A HL AFZAA4
°o*’e}°i BEHA oY, FFFG AT
AR 23 F9€ ofy 43t vigde
AP 2=z FFHAG

3. fATReyEcIxlel ZAMRIEE
HE 43 37

FrufH 4 AR A2 =X8 F
ePTFE Ao%E o83t =AY FEES
¥ AedAMe Fig. 63 2o 248 A
FAd FRZE FASL AZoAF AR7AA
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Fig. 6. Experimental group 3 showing the ty-
pical regeneration of periodiontal tis-
sue.

Fig. 7. High power view of the rectangle in
Fig. 6 : Sharpey’s fibers in newly for-
med alveolar bone(AB) and cemen-
tum (C) on root dentin(D).

X zFo| XYstA AW E o] FF U X FEAH=2
FAHJ o Ao/l R HAPF X2t
(D)Sjol A4 A (C)e] A& glu Al
A X ZE7}A Sharpey’s fiber7} vjals o] 3
AEQ AFRAAE FAP3tL YT Fdo) &
F= A (Fig. 7).

A 2HHR EEsE Alsdt =R
Ea i ke ik }"- e ARE-EHA




Fig. 8. Control group showing unoccupied
space, apical migration of epithelium
(EP) and dental plaque(DP).

3 AL Awaagetts AP o
ZT 9] A9-9AE Fig. 8 3 Fig. 994 ¢} 2o
AZohE WAEAZ &5 33 x&d
A2gdd A g Fo] AHDp)7t #
ZHom A3(EP) 9 A2TF4 o] 33t
o Aot 2z Fde dFAHEY &l
A8t gIehes dvd M2t vF
HHou, 58 X242 (D)EHA U4
wjetdel FEe wEAHA 43k

of

¢ Nl

[

v,

=E

Bdd AFz2Hg AATHE FAEY
AT Y HAVARE AlRE oy AT
A= ALHL Jed, 258 A2AE o
F9HEe 1 ARV, ASEF, 283 A
FAdet wiopdo] NAHA o} WAH=
24%E 9 FE AFA& diade
A 2s}] st AFxH ARAE dovls
O A2F AAE RS 2AAAYRE
€9 2 a3 GFd AU 3§ Tl
¢ a7 22d] JFHL .

AFzAAYFESS AFEEeR Q3o
ob7ld &Rz el XYM ES A& A
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i3 i,
- V- :
b
B

=

hu 2 fl A A
Fig. 9. High power view of the rectangle in
Fig. 8 ; Dental plaque on exposed root
surface, dense infiltration of inflam-
matory cells, and root resorption were

noted.

Frot xS UL AASE AFQA o}
AEETE FYHEE 31831 2HL w
AN EHEE Frshe #2095, AgFE2
TS QI BRI AFZAAYYL $3
ez By,

AFzA 9 AYd B AT 4YFEH
Ao A Al o] ged], ke A FLF
Zd9 HAZE EFEIEY] o3 EAH
A7157] gE] B IdFME AL 49
FER o|&3AL, AFZAY AAYo| 7%
o XNFHAE F gmmEoIZ FFH 3F
A2 AE A FH o2 st APz
Aoz ARsag. '

2 A7l A3 AGA A2 APFE9
A1, 32TFAE TANNE, o ¥F 2
HABFEES AT gy 133} Moz
o] 4% 27/ FL3E B ol 2%
chlorhexidinedl] 9|3 77 AW&4E B &
EFHoE AYT F JS 1T ROl

AAZH i AN ILHFEY AR}e
EX3}7] #3l Al=HI Qe AIUAA =
HE AZEFFE oI F USE AHY Pet-
tersons(1986) % Wikesj 5(1988)0 9] d+
Bux flod, B2 AFdA AR vXe




AgE ¥l vl gled, 53 citric acidol
ol ATAARE ML o]Fo] Lol
AZEAE MNAANASED opgt X2 Fo}
AT =EgAA FolA N Fold mYHH
Y AN XNFAd ZIHREDY FES
£0]3tA 3%, 53] PDGF-BBE =X3+=
S AFA MARoAEES ol F4&
7H&EAA A2E XFAde] L 23
4 913, 7189 W§ PDGF-BBY #%u)
2ol €39 X PDGF-BB7t 3= o]
XA AEEe AFRE VdE & Yew,
ARHRo e AIH dig mYe ARFE
ZEE & e FHHuG.

4F B¢ AFAZRE FEAIF T3
27182 FE AP AFAE7A A7
¥ dTdME BZE 4Y XolR9E A
go 2 urE|dhy X2HYES FAY dn
citric acid(pH 1.0)2 383 X2W AHxS
sor, APAABYEE JHedd X 2o
NE-o Asg FE3] Wo] B} FEd A
2P E =R

AN BEAF7E<¢ ddgd AX
B9 84 F 355, AXFA 2 7|AAH 29
B4 5 FAAIe ZE3 AEYNF oA
A2 A 71%€ 33 polypeptideldl, X
FRASFAFAUN G AQAo] AFA = A
o] S8 AMul AFHQ) NFxH AP
e AFAUNAXS] S5 o) 73
88 942 AAZEA HAL XNFZ AR
3R] g-8o] B2 FAE 9do
FHoZ dFHO Hoewr®, I1EF 53
PDGF-BB$} Insulin-like growth factor-19] &
A X2 18] PDGF-BBY} dexametha-
soned] HEFAX®E AlPg F¢ FENA A
FZ YAl FAHE o] FIFHYAT,
Z+g G502 ALY 75 t3tY Insulin-
like growth factor ©528-2 XFANAELE
FolH| ¥ o} WiotolM X2 njdsEEE 2T
g A7VgEe AFAd AfrotHEy ojF9}
& FAA717] 9% AR @57 L
Aol XA AfolAl el st ZEE
3334 AUl gl PDGF-BB7F H AT
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8}tk Chos(1955)*& Rudtgdct,

2 AFAAN AsE AMESIA] 93 0.05
M2} acetic acido] §-3JA7! PDGF-BB%H& =
IF 49179 A% el NzT 433
AZEFrEYo] #FHJEH, ole PDGF-
BB7} AFAH R olg} NZIHEE
€ AL ZEZZAHZAA] §ARA I IS
< Al gleRe 24 PDGF-BBE %7
AFzF 9] AL 7153} AFAT FAH2
9 BBRE A/EAE 2P F YL
BoF

2 d7olA PDGF-BBEXgio] =344
Zethe NPT dY¥2T9 B¢ HlE AY)
kol 8FE Fol FAY AFxANYo2E
EFTES A g o] 8% ZAA YR ES)
gt NFzAHNE BUY g g
TEAHER FUA A AFZHRYA 9
AAFHAG5 IS 291, PDGF-BBE X}
A ehg BT AMSSHA] R citire acidol 9§
ATHEAXF 3452 P BtEvre A
=% 2 TA A2 ARxE, X249
2G5, ALGFAETEY A8 2 X2
¥ 59 "¢ BFYE AREFS Ygd B
ATFEIE citric acidel ¥ ASHFAXF
AZEHFTE B JdE BIER Y¥dE &
AE BAI®9, citric acidd] &3 A=A
AP AFzxF AYL I& F Uun
g Cole5-(1981)3 Aukhils(1986)*°9] B3
€ AA3}AH.

PDGF-BBE=X ¥ 3ehg ARS8t 234
BREeS NPT Y37 F9odx 74§
AFAY AL FA S 2o AR
Az Eo| AdaA A& on A4 WetAw
24 X zF W Sharpey’s fiberEo] w48
AEHY AFxH9 QYL Yelrt, ole
aseto] Fubr|ge] ZF A X} X AYRF
AE] FarURe §98 AT M2F
T 2483 PAT F 1SS AF Claf-
fey5(1989)¥2] Biie} Y3 :, PDGF-
BB7} XFRAIGHES] o|F, F4 ¢ 38
243AA 2A3E /&N weEk A
7] JAFol AgAo] FolA H 53¢ d@Ho]




47FA APEFNA 71 458 AvZdges
Yebd Aoz Alggd,

°]’49 AFZ3+= PDGF-BB7F X|FS1iA|
XE @AAE FE Jdou B ugA
ARAFAE 79l e NeAE2HAEE
9o FYE AG3e Zugo] FA HLHo]
oftt XZE{FY TH4RE 5L HXE + 9
=2 A3 Qg

v. & =2

YA ZAAH(PDGF-BB) & =& A4
=% (Guided Tissue Regeneration)d] &
o] }id XFxZ ] AA) vjAe AHE
H71et7) $1stqd A5 30-40 1be) &4 A7 8
ntelE AYFER o83l FE9 3ot A2,
4 &7 A9 4mm Zole] {EFY XZol/ 5
AF UHFHLE FEF AFVLE AXsto
HFH Stz AAY NTHEHES
A8 A PFF X3} citric acid(pH 1.0)Z 3
23 AZEAXE Agstn, (1) A
AR k51 23 0.01M9] acetic acidoll
§3A1Z) PDGF-BBEHE =X 3 xjo}lF & 43
1¥22, (2) PDGF-BBE®{I°] 23 expan-
ded polytetrafluoroethylene(ePTFE : Gore-
tex periodontal material, USA) X}#jotghg:
AHE-3lY B3 AN YRS TS A&
Xol#& d¥2we 2, (3) PDGF-BBE %4
2YPA =X 33 ePTFE XL o]&3t
ZAMYF=EE A AT Kokt g AP3TL
2, (4) PDGF-BB&} ePTFE z¥%g =%
AME3EA] @5l B A A IAgduette g
Al E AolTE EToE 3o gZo] ot
A2, 4 £FA FFAYE 7 YA

ePTFEAH 2H-& AMS-3F Xole] A9 BE
At AdFEF 4758 FAUA AA
HdoH, AAFEF 85 44 Fuigy
AR, dUFES AN B
#3114 (2.5% glutaraldehyde in 0.1M phos-
phate buffer) € =% ¥ ZRES AHF
T BE ZIBESS EDTAY 271€t &
A2 ¥ Epondll vi&3t1 1 FAE uHdsto

toluidine blue2 F43T FoHer] Fahol A
Afpde vimBdstel ey 2o Ane
A9k

1. ePTFEA}S| Y] &g A PR E&Q]0]
PDGF-BB®e =¥3 Hd1zHe A2
OIAF- AL Wt FET NZTYHo]
ZEHAOY b A2 U X
2T 72 A GYAA R g X
TETHYo]l Flo] BAHAYLH, F%
e AU dgxFoz AYAAAL.

2. PDGF-BB=Xgi°] $43 2N/

ST AT A2 E 2o E
A HzFo] A1 2o/ R A7)
Ao glel e A wWopAuyo
Sharpey’s fiberg°] wj4]so] AFQIHE
BAFA e AFZIAAY Fo] BF
HUou, FHEG XZo)AR AY 2
A e A4y AgzFdoz AYA
AA .

3. PDGF-BB=X%} =YY =& HET

AY3TANM e L AUl 5L #
B K2R AHA] 2 2Fo] X
L3HAl AME o)A XA B
Huow, AZo/fR AR AZA o}
9o HAd A4 wotAn ANYNzF
WZ Sharpey’s fiber7} wj4)=o] FAFH
AFRANE A e AFZYAA o]

ZZEd

4. PDGF-BB % ePTFEA}H %9 AMg-glo] &

A AR RTGENE AP g2
o BAFdME ATAE HaRI}t =
5] A2, 49 AZF o] F3is
o, ¥ XZHHY AF3E g P9
A dgso Fus AFxIFoe
FEAXY Aol FA T, FFHE
O E A2EFF7E Ao, F4E A
oA EHEA A4 wotdel AL @
=R It
°o]4¢] 3= PDGF-BBS} ePTFEAI# 9}
ol B AF=H YA HEsA Y
T AFE AASFAH.
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— Abstract—

A STUDY OF REGENERATION ENHANCEMENT OF
DESTRUCTED PERIODONTAL TISSUE

Han, Kyung Yoon
Dept. of Periodontology, School of Dentistry, Chosun University

In order to evaluate the effect of platelet-derived growth factor(PDGF-BB) and guided
tissue regeneration(GTR) technique on the regeneration of destructed periodontal tissue,
intentional through-and-through furcation defects(4mm in height) were made on both man-
dibular 2nd and 4th premolars of 8 adult male dogs(30—40lb). Experimental group 1 was
composed of the premolars that were treated by only topical application of PDGF-BB with
0.05M acetic acid without any barrier membrane. Experimental group 2 was composed
of the premolars that were treated by GTR with expanded polytetrafluoroethylene memb-
rane(ePTFE : Gore-tex periodontal material, USA). Experimental group 3 was composed
of the premolars that were treated by GTR with ePTFE after topical application of PDGF-
BB. Control group was composed of the premolars that were treated by coronally positioned
flap operation only without use of PDGF-BB and ePTFE membrane.

All ePTFE membranes were carefully removed 4 weeks after regenerative surgery, and
all experimental animals were sacrificed 8 weeks after regenerative surgery.

The light microscopic findings were as follows 5 (1) In experimental group 1, rapid new
bone formation along the . root surface with multiple ankylosis and root resorption by multi-
nucleated giant cells, and dense connective tissue in the central portion of the furcation
defects were observed. (2) In experimental group 2, it was observed that the furcation
defects were filled with newly formed bone, Sharpey’s fibers were embedded into new
cementum on root dentin of furcation fornix area, but the central portion and the area
under furcation fornix were still filled with dense connective tissue. (3) In experimental
group 3, the furcation defects were regenerated with newly formed dense bone and regular
periodontal ligament with Sharpey’s fibers embedded into newly formed cementum and
bone underneath fornix area. (4) In control group, unoccupied space, apical migration of
epithelium, dense infiltration of inflammatory cells in subepithelial connective tissue in
relation to heavy plaque accumulation, and root resorption by inflammatory reaction were
shown, but any new cementum formation on resorbed dentin surface could not be observed.

The present study demonstrated that the combined therapy of PDGF-BB and GTR could
enhance the regeneration of destructed periodontal tissue.

417




	asdawwe: 
	awe: 
	adw3e: 
	adwe: 


