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3% 1 A Schematic diagram depicting the experimental design.
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H 2 Histometric analysis (unit: mm)
Control Group 1 Group 1I
mean S.D. mean SD. mean S.D.
Defect height 403 074 416 (.36 461 0.38
Defect depth 1.11 0.63 1.02 (145 053 0.32
New cementum 054 048 095 .38 1.01 0.75
New cementum % 16.38 14.57 2343 9,30 2210 16.11
New bone 0.59 .82 0.70 0.39 0.87 0.76
New bone % 14.03 19.60 16.30 9.01 1874 16.03
Root resorption 2% 0.53 (.63 .27 0.89 0.33
Root resorption % 52.93% 12.32 15.32 705 19.26 7.11
Control : Gel only (n=4 dogs)
Group I : Gel+Guidor®
Gorup 11 : Gel+PDGF+IGF+Guidor®
$ : Statistically significant difference compared to experimental groups(p<0.05)
12
1
08
0.6
0.4
02
0
Control Group | Group 11
1% 3 New bone and new cementum length{unit ; mmj)
25
20 +
B \NB%
B NC%
Controf Group | Group I 1

213 4 New bone and new cementum percentage(unit ; %)
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Resorption M Resorption

Control Group | Group |1

12} 5 Root resorption length(unit ; mm)
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P B Resorption %

Control Group ! Group 11

13 6 Root resorption percentage{unit ; %)

2 A HAoAde MEE ddHez A

3. X2 45 dRzFA 211+£053mm z

(52.93£1232%), A7 ItollA 063+ T A&ERE AFAAI= Guided Tissue
027mm(153247.05%), A8 1A 089 Regeneration (G.TR.) &4 27/M893, o
+033mm(1926+711%) 2 AZFJon A8 s Boh 38 xF 23 A
hze 72 Ayl g 548 79 AL 9L 4 Jux Bisgrh 0% B
49 VGEFITHp005) (F 2, 28 5, 6). & FEYY HFPM GTRE4 FH

BIUE R H
v. &% 9 n#E HZo) GTR 4<% 98 Mze YAE
A9l Guidor®7F A EHY =Y oe
AF Xg5e FFHH9 BEie FHE AF Polylactic acid®} citric acid¥] EFEZ 74
z2 o] 943 Aot} ol ZHE 93 Hoidup o FE 2L I A7 A

0]%?‘5}0:1 i‘ﬂ Zﬁ‘%“’f}. /lgi-" —3—8}]%94 ‘(I)‘ZI:/\(-)]Oﬂ Eﬂé_} @

223



7 BaEA L I 23 Afol wWagl
ol GTREHE TEAZ & e AR ¢
#HA Y- ag) ¥E, Guidor®r} Ax
& AUz FEHAT I Ay gl
g Af AEo] FdeA A&EFdE F
HE Aol

1
o

P

At gEkA GTRYEE F
ZF FAY 7EE wEATYHAETE
7bA el W] o8 Guidor o) 2218 A2
MAsokd Favt gt
B dPdie 23 AL g WHe=
2)F et JAgAate] &3 A&l ojg
A5 golruzrgeld oy Ao e
W oupezte] 0 dRoe ", olF AE
o] F 2A A dig A= A Us
Ao 2 yelgt o ATEH A 71Fe
A v R)e FEATN XATH L7
A 5—37}7‘] aFord HFol Urh

B Jge] z2A%E AANA Gudor 7} A
2 QE} zAd o8 58 AEFWE o4
T FEHAUY T KA 75E oA
T QAT AL Y F UAT A E F
Al Guidor®el o3 Fo{Ae F7to] Fstod
FAHE Ao en oldt AgeA
7] A GAANAM HEe] o]F
7N = e A7 AAE A

ANAYH= 24L& AgdHe
G.TR.9 ¥3F o] A&R YR AE AHFAHE
3 T FAC FE AYE 1
2ty LA B £ UKol

po -z oft wmg 4

P

ol AL =
= 0‘4;2

Fharhai e}
270

s

of

s
a

<

Z

ot gy F
oh
-

oA
rm&mm[o»é
>
lo

4
L
r

I
2
e
o
.{
X
o
of
R
s

224

Aol Slo) % ARE
I yHEY B A3 Hxd
23 A2 Beckerg# 9]
4 Ut Beckerd & %!%‘?%
HoA PDGFY IGFe zpgt
& 79 38mme] A Fo| %‘*é%‘
Frh o] dAFA AHEH ENE A&
A ZHole 3mmArh B Ajore A
o] Zole ZATH AZqA Rz
111£063mm, A% 1244 1.02+048mm, 4
g 2ol A 053+032mmZ A Beckere] A7
9te 2ozt Atk = 3mmZ ol A&
Me g gt ﬁl FA7F oldA o] FF
F AE W, S 1*19}7‘01 %?° Z o]
o @iy A&EFAME A
A7} BB "‘EHS’&E'_ EE, 23 ‘1
olle A9 FIdos AF
fr o &doe AS T’LE#?—QW % AT
7t ez AER HES I
o] dA3 AH ezt 4 St} o
A AdHez AL ¢4 A Fo
3, 23 AN Z A Y
HolR gty At E T
HAAM FaF A 27
DA A A& ME FAH ?J_Zé u
o] ME olF & F4o] /M F8§
Solg AAHAT 1V o]F dHe
32 A QA FAF At 93
Ased A AR AR F4, F4,
2 Hxe 714 JAEE A ‘EP”.
G TR&A AT AF Ae 7]EY FIEH
o] e Y AAAHYA AH{ FHd Y&
e Fojtp. 7] Af DA A Zl—r z3
A FAste AT A A2 A&
o wWE AE AFAL A7 B8R
FrtHog 4o d/Y ZH
FoAMe 3 A74E
olth Ross?'& 27| A @A
A Adfrol M2 o]FE FAFH

]m

L

1t}
=

]

T
T

e
o B

ZX] 7(]

N

0101‘:_,
o

1

N

=y -
ﬂFNJNrEHu:!O

ka

9

= =z A

2o



ofF F FAE A4

ATy B3,

Lynch® 2= PDGFY IGF7} 3 %32 )
Aol A7 oy olg F AR 2dzz &
& ARl Aol @ Ae G o
B OFE AR AEEY o] g 248 Zi)

A71ed 235 veldty B8 Cho
59 AAl PDGE7F AZHO R AL A7
e wmEA $xiEz F2 271 249
£=8 MEA §9, PDGFY GTR & &%
AHgst] BARE dido® Hotg A4 g
Fol 79 g A§ FAe deEddz
sHl .

AHEEE AR %o tiE AP o
€2 oH fle AAolAT 10g9] &M
T € lugoldtd] AgFAME S
12 = = o= ) § = AU ER T U

& AFAM AMEE EAE AR z37
ASTHQ Ha wole dzolA 403+
0.74mm, 2% [FoA 4162036mm, 23 1
oA 4614038mmP o, AL =z

AZA Ha Hole trIFdAM 111+
0.63mm, efﬁ [l A 1.02+048mm, 23 11
ZoAl A 053+032mmyPth 7t A& i
PDGF % IGFE zt7z} 2ug® X L3890} 83
_,] zx] /\Zj_g_i ;(]T ;q_x:]-ul-_,,], A—]x
o] W 89 2F 2F xf g3
= Guidor® T ARESE o] HlE] A4
A Wb o] W ZsEolgl
BFEE BAoY AT Kozt Ho|x
E Y3 Guidor®e &
&9 ¥y, 283 A
sy JAFS
A msnowz]@, AHRE A b g
e M2 yEsEgH B A7 Aled
&5 AzldqdE 2ugel A Qe
Aol ds fFdAUde 2HE
orxg By F7tE ol i o

rlr FU}-J koif ro

rZ

2

ST

Aol ggats gye

225

methylcellulose gel'® 1 o|v} bovine hone type
[ collagen® o) 4o} ALg3l= Wo] A
HAok kA% methylcellulose gel#t &3 Ab
BA A A WIlE 3-4247k) B3
st 4dell= 96%7F HE R 1 A
E7F AEEM 2F3oE A YT} U
WA ey BadEohe,
7V Ha B F AeFHE =
methylcellulose gel& A3 <labo] wls) &z
A w7 B ¥R EeTy
W7l thE collagen®] & 3ol
T v AT collagene] £,

T 3 WY ves xS NX
S AT 27 APl A 247t
He MAY F& gt} Park s
AZHel PDGFE A &3l=

-
oy

[o]

Ea
ol

I‘

A

(83
o

aAE HC’]U% "Hi &

DAETG X2He] wYdo)
TS BolaAE = ddn Ry
Chos''e] dAFolA 23 T3E= ¥F ax
S H4 84 o) ATWoRRE MAF &
A = Aoa Busgd.

2 AP E X2EL tiric acid2 €3]
g & AAAAZ micropipette S o] &3t &
E3 b oAl 29l methyleellulose gel<
XA ol Choso] A Az 7ho]
citric acid®] #3 F3E2 dE Z A9
methylcellulose gel& TEFO2H A& 37
2 27 AF AN AdE & e A
A2 FE HAEENYE Rl
T 8F ¥ 2AETH 27N 7R
237 2o dHelM BFHUY, 23 2
methylcellulose gelft 284171 glzFoM=
gelol 5 F48 AaZo|iA 4y | 23
Ad¥ I 29 2 7)o HHNME gelojatz
A EFo] ARE AL Guidor

4 A% o

3}A]
oro
Yo =

A~
F5 5



® Mol Adna. A
k”i-’] ‘T“ t.T__

A4S Guidor®ol] olsf 2] A _:5_1]0] u)
A A 7ol gele] F7F A3 o] Fo]

AAYSER £ FrAARE 2 QE
£ gl 27 AN AF 27 A
Be odlE Psae Rolnz A7 An

L.

3 A7 28 ARl dduael g

An. ¢ 47 24 2d8 FA0R

gelo] Aol wiEd2ZAM e 8L F
€3 Az AsiM e il FF DAdA Y
A 24 W, 48 #7017 B A%
AUAe ARAR ¢ E wE TH5Y A
sl &2 Q] A Eo] Hes]ojof & Aot}
T3 HEzFF Gudor® H XL H) w3l
aolg B Ue AL ASH FF Aol
o Guidor® A Aol ¥ wate o z=ZolA

A2R F470 w0 wol A4 e A
F AT ol BAY fo4
Aey ol

Q

i}

>

Al F2 YEgon
o 1/301%¢ &€
FrHe A2HY
44 = %5‘ T
Karring 2-3ho]] o] 5)
40 FoEE x
. Z’C’i HE fFAETE
ol e AdoA B,
Axs] A8 F U= 313—1'{‘}
Ho|] REZE £ 9= HL%JJJ_, 2)
Hy gipHoz
A9 Aue 48

\_

226

v.d &

ra

dre 429 A Aote] AANY Ak
& Austed Aol FFEAF Adwe
olgsh AR AdEH FFAH Adw
7 PDGF ¥ IGF2 &4 3Z3s 2FSE
Ades 22d Aoz via Hrte)

9% Rolgink

B

*’7391 stef A&TAE AR Al 2, 3,
LA ARAFAE AxF FFEoE
EHSM 2L EA T 125K 22
Zo) 4x4mme] FNE T ALEZ FAs)
T 7)A R notchg 7|124S A% & 14
Adog Aewg BIAY P 4%
Methylcellulose gel?Hg IX)A|7) 22 g2
O 2, 4% Methylcellulose gel2 YA AT

Guidor®& 7738 #+& Ad [ 222, PDGF
9} IGFE micropipette 02 X|2Ho] & -23}
T 4% Methylcellulose gel& T E3}3 Guidor
2 Wfd 7L AP I 202 HAsY 3

F Fo) A4 wetAs AMTe Wy, A2
F42 29 AZRA02 vw B3 o
& A%e A

L AT FHL thzZAM 0594+082mm

(14.03+19.60%), A& IZoAM 070+

0.39mm (16.30+9.01%), A& IIwA

08740.76mm(18.74£16.03%) 2 A2HY

on iz 7+ AP F94

ztol= glh

2. /\]A(},l uuol-;d a/ﬂg_ ;Hz:rLoﬂk] 054+
0.48mm(16.38+1457%), A8 oA
0.9540.38mm(2343+9.30%), A& I
Al 1.01+075mm(22.10+1611%)2 A=
HAon e Aol foA
Ae 2ol ATh

3. A2 e gzFoA 211+0.53mm
(52.93£1232%), A8 IFAM 063+
0.27mm(15.32+7.05%), A& o)A

1.

T



0.894033mm(1926+7.11%)2 AZHYoH

7 AgeE el 5AH fol4

VERA THp0.05).

(@]

PN
>

AF}Z &4,

FA7F Bed €

N
-

2
=
i
iin g
b
-z
K3

° x

ol
> oft
ox
2
o

d
b o
b
'S

¥0 my i

2

z
o H
(< mg{_:
e oox

%

[e3

~

23

2oox B
30 >

o rr
1o IIloll
oX i
%0 oX
e tfo

()
Hiz AAeizle] A& 3 carrierd}
Melo] AR Fol] $MHoZ MY}
stopar 2o}
#D 28

. Melcher AH. On the repair potential of

periodontal tissue, ] Periodontol 1976
47+ 256-260),

. Gottlow ], Nyman S, Lindhe J. New

attachment formation as the result of
controlled tissue regeneration, J Clin
Periodontol 1984 : 11 : 494-503.

. Nyman S, Gottlow ], Karring T, Lindhe

J. The regenerative potential of the
periodontal ligamnet. An experimental
study in the monkey, ] Clin Periodontol
1982 9 : 257-265.

. Aukhil I, Simson DM, Schaberg TV.

An of
attachment procedure in beagle dogs. ]
Periodont Res 1983 © 18 : 643-654,

experimental study new

. Caffesse RG, Smith BA, Casteli WA,

Nasjleti CE. New attachment achieved
by guided tissue regeneration in beagle
dogs. J Periodontol 1988 : 59 © 589-594.

227

9.

10.

11.

12,

13.

14,

. Caffesse RG,

Smith BA, Duff B,
Morrison EC, Merrt D, Becker W. Class
IT furcation treated by guided tissue
regeneration in humans :@ case reports. J
Periodontol 1990 : 61 : 510-514.

. Claffey N, Motsinger S, Ambruster J,

Egelberg J. Placement of a porous
membrane underneath the mucoperiosteal
flap and its effect on periodontal wound
healing in dogs. ] Clin Periodontol 1989
. 16 1 12-18,

. Gottlow ], Karring T, Nyman S. Guided

tissue regeneration following treatment
of “recession type defects” in the
monkey. ] Periodontol 1990 : 61 @ 680-
685,

Robert G, Schallhorn & Pamela K,
McClain. Periodontal regeneration using
combined techniques, Periodontol 2000
1993 1 @ 109-117.

Terranova VP, Franzetti L, Hick S,
Wikes) UME. Biochemically mediated
periodontal regeneration. ] Periodont Res
1987 © 22 @ 248-251.

Terranova VP, Hick S, Franzetti L,
Lyall RM, Wikess UME. A biochemical
approch to periodontal regeneration.
AFSCM
migration. J Periodontol 1987 : 58
247-257.

Ross R, Raines EW, Bowen-pope DF.

Assay for specific cell

The biwology of platelet-derived growth
factor. Cell 1986 46 : 155-169.

Piche JE, Carnes DL Jr, Graves DT,
Initial characterization of cells derived
from human periodontitis, ] Dent Res
1989 ; 68 : 761-767

Matsuda N, Lin WL, Kumar NM, Cho
MI, Genco R]. Mitogenic, chemotactic,



15,

16.

17.

18.

19,

20

and synthetic response of rat periodontal
ligament fibroblastic cells to polypeptide
growth factors In Vitro. ] Periodontol
1992 : 63 : 515-525,

Hock JM, Centrella M, Canalis E.
Insulin-like growth factor 1 has
independent effects on bone matrix
formation and cell replication.
Endocrinology 1988 ; 122 : 254-260.
Rutherford RB, Trailsmith MD, Ryan
ME, Charette MF. Synergistic effects of
dexamethasone on platelet-derived
growth factor mitogenesis In Vitro. Arch
Oral Biol 1992 : 37 : 139-145.
Giannobile WV, Finkelman RD, Lynch
SE. Comparison of canine and non-
human primate animal models for
periodontal regenerative therapy
Results following a single adminstration
of PDGF/IGF-I. ] Periodontol 1994 : 65
© 1158-1168.

Lynch SE, Willlams RC, Polson AM,
Howell TH, Reddy MS, Zappa UE,
Antoniades HN, A combination of
platelet-derived and sulin-like growth
factors enhances periodontal regeneration.
J Clin Periodontol 1989 : 16 : 545-548,
Lynch SE, Castilla GR, Wiliams RC,
Kiritsy CP, Howell TH, Reddy MS,
Antoniades HN, The effects of short-
term application of a combination of
platelet-derived and insulin-like growth
factors on periodontal wound healing. ]
Periodontol 1991 ; 62 @ 458-467.

Lynch SE, Colvin RB, Antoniades HN,
Growth factors in wound healing
single and synergistic effects on partial
thickness procine skin wounds, J Clin
Invest 1989 : 84 : 640-646.

228

21,

22,

23

24,

25.

26.

Lynch SE, Nixson JC, Covin RB,
Antoniades HN. Role of platelet-denved
growth factor in wound healing
synergistic effects with other growth
factors, Proc Natl Acad Sci USA 1987
284 1 7696-7700,
Park JB, Matsuura M, Han KY,
Norderyd O, Lin WL,Genco RJ, Cho
MI. Periodontal regeneration i calss III
furcation defects of beagle dogs using
guided tissue regenerative therapy with
platelet-derived growth factor. J
Periodontol 1995 :© 66 : 462-477
Cho MI, Lin WL, Genco R]. Platelet-
derived growth factor-modulated guided
tissue regenerative therapy. J Periodontol
1995 ; 66 : 522-530
Becker B, Lynch SE, Lekholm U,
Becker BE, Caffesse R, Donath K,
Sanchez R. A comparison of ePTFE
membranes alone or in combination with
platelet-derived growth factors and
insulin-like  growth  factor-I or
demineralized freeze-dried bone in
promoting bone formation around
immediate extraction socket mmplants. ]
Periodontol 1992 © 63 : 929-940.
Chaves ES, Geurs NC, Reddy MS,
Jeffcoat MK. Clinical and radiographic
of a
the
treatment of periodontal bone defects,
Int J Periodontics Restorative Dent 1996
» 5 1 443-453,
Gottlow J, Laurell L, Lundgren D,
Mathisen T, Nyman S, Rylander H,
Bogentoft C. Periodontal tissue response

digital imaging evaluation

bioresorbable membrane in

to a new bioresorbable guided tissue

regeneration device A longitudinal



27,

28,

29.

30,

study in monkeys, Int ] Periodontics
Restorative Dent 1994 @ 5 : 437-449.
Gottlow J. Guided tissue regeneration
using bioresorbable and non-resorbable
devices @ Initial healing and long-term
results. J Periodontol 1993 . 64 @ 1157-
1165,

Kon S, Ruben MP, Bloom AA, Boffa J.
Regeneration of periodontal ligament
using resorbable and nonresorbable
clinical, histological, and
histometric study in dogs. Int ]
Periodontics Restorative Dent 1991 ;1 :
59-71

Rutherford RB, Niekrash CE, Kennedy
JE, Charette MF. Platelet-derived and
insulin-like growth factors stimulate

membrane:

regeneration of periodontal attachment in
monkeys, ] Periodont Res 1992 : 27
285-290,

Rutherford RB, Ryan ME, Kennedy JE,
Tucker MM, Charette MF. Platelet-
derived growth factor and dexamethasone
combined with a collagen matrix induce

229

31,

32.

33,

34,

regeneration of the periodontium in
monkeys. J Clin Periodontol 1993 ; 20
537-544,

Cho MI, Garant PR. Radiographic study
of 3H-mannose utilization during
cementoblast differentiation, formation of
a cellular cementum, and development
of periodontal ligament fibers, Anat Rec
1982 : 223 @ 209-222.

Karring T, Isidor F, Nyman S, Lindhe
J. New attachment formation on teeth
with a reduced but healthy periodontal
ligament. J Clin Periodont 1985 : 12 :
51-60

Karring T, Nyman S, Lindhe ], Sirirat
M. Potentials for root resorption during
periodontal wound healing. J Clin
Periodontol 1984 © 11 : 41-52,

Nyman S, Karring T, Lindhe J, Planten
S. Healing following implantation of
periodontitis affected roots into gingival
connective tissue, J Clin Periodontol 1980
D7 1 394-401,



AEl B My

S
44

Be
==

teb agta o] Yol

3

g1

N

{n
iy

ol

03

o

ﬂ_.mwo
[aN]

s
1

P
B4

3

LS ¥ 3} Methyleellulose gelS& &%

M
——
o7
~0

o

<

TR
1

l

ok
=X

NotchH-$] ol A4 9] )

o<
&

-

ol
i
oy

m

.AO

4

(H-E x100)

wu
o
o
<z
oV
oF
TR
A

el

mmo

Z7 AA(H-E x100)

o

e
2

el A E7} g

Ll Guidor 9]

dol B2

5]

Az 3

i

A
hus

)b]- Hol- o=

Notch

A4 ey

o
A

NotchHhe] x|2Ho g gF

Guidor® 9]

9 7%
I8 10 A43¥ [ 2F(H-E x40)

Klo

oy

ol

o] Guidor®ol] 2] &j

S
=

ol A4

A}

A

L.
=

148

F

SFCEER=ID

2 Guidorr® 9]

o] 73

28 12 A8 0Z 24 H-Ex100)

Notch

N

Guidorr®2] %

: AAIE, NC

A ¢ Artifact, G ¢ Gudor , N @ Reference notch, NB

A
fojm

B

230



231



a3 8

ag 7

a3 10

232



ALXIE = (M)

233



-Abstracts-

A comparison of bioresorbable membranes alone or in combination with
platelet-derived growth factors and insulin-like growth factors on the
periodontal healing of the dehiscence defects in dogs.

Kyoo-Sung Cho, Chang-Sung Kim, Seong-Ho Choi
Department of Periodontology, College of Dentistry, Yonsei University.

The purpose of present study is to compare the effect of treatment using Guidor® as a barrier
membrane In conjunction with platelet-derived growth factor and insulin lke growth factors on
experimental dehiscence defects. Following the resection of premolar crowns, roots were
submerged. After 12 weeks of healing period, experimental dehiscence defects of 4mm In height
and 4mm in width were surgically created on the mid-facial aspect of the lower premolar roots
in each of 4 adult dogs. After root planning and demineralization of the root surface with citric
acid, the control groups received 4% methylcellulose gel only, the test group I received 4%
methylcellulose gel and were covered by Guidor® and the test group Il were treated with PDGF
and IGF and 4% methylcellulose gel with Guidor® coverage. Histological and histomorphometric
analysis following 8 weeks of healing revealed the following results,

1. The new bone formation showed no statistically significant difference in all groups with 059
+0.82mm{14.03+19.60%) for control, 0.70+0.39mm(16.30+9.01%) for group I, 0.87%
0.76mm(18.74+£16.03%) for group 1I.

2. The new cementum formation showed no statistically significant difference in all groups with
0544+048mm(16.38+1457%) for control 095+038mm(2343+9.30%) for group I, 101+
0.75mm{(2210%16,11%) for gorup II.

3. The root resorption showed statistically significant differences betweenthe control group and
all test groups(p<0.05) with 2.114+053mm(5293412.32%) for control, 0.63+027mm(15.32+
7.05%) for group 1, 0.89+033mm (19.26+7.11%) for group I

On the bases of these results, there were no statistically difference between treatment using
resorbable membrane and resorbable membrane in comjunction with PDGF and IGF in the
dehiscence defects, where it was difficult to maintain space. The use of membrane seemed to be
more effective in the inhibition of root resorption.

Key words : Guidor®, Platelet derived growth factors, Insulin like growth factors, Dehiscence
defects
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