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— ABSTRACT

THE EFFECT OF PDGF-BB AND IGF-I COMBINATION ON THE HEALING OF
ARTIFICIAL PERIAPICAL LESIONS IN BEAGLE DOGS

Mi-Ri Kim, D.D.S. M.S.D., Min-Kyum Kim, D.D.S., M.S.D,, Ph.D., Soo-Han Yoon, D.D.S., M.S.D., Ph.D.
Department of Conservative Dentistry, College of Dentistry, Seou! National University

It is difficult to treat the endodontic apical perforation successfully. In this study, we hypothesized that
the application of PDGF-BB and IGF-I into periapical perforation site may accelerate periapical healing
and lead to bone deposition. And the specificity of osteonectin in periapical healing was investigated.

The experiments were performed on the upper and lower 51 premolar teeth of 4 beagle dogs. The pulp
chamber of each tooth was opened and the dental plaque was inserted into the canal for developing the
periapical lesion for 5 weeks. Then, the roots were artificially perforated at the apex with the number 4
profile of .06 taper. In each step, standard periapical radiographs were taken to compare the size of lesion
each other. The radiographs were scanned and analyzed by image analysis system. The mean and standard
deviation of periradicular radiolucency ratios were calculated in each group. ANOVA was used for compari~
son.

51 premolars were grouped into 3 groups: control group, calcium hydroxide-treated group and calcium
hydroxide plus growth factors-treated group. In the control group, the apical perforations were not sealed
and obturated with gutta-percha and ZOE sealer by lateral condensation technique. In the experimental
groups, the apical perforation were sealed with calcium hydroxide and with/without 4#g of PDGF-BB &
IGF-I in cellulose gel and obturated by lateral condensation technique.

Fluorescent bone markers were used to measure new bone formation. Following 2, 4, 12 weeks after
experiment the dogs were sacrificed and histologic sections were prepared. Each tooth block including peri-
apical lesion was sectioned mesiodistally. One half of the sections were decalcified with 6% nitric acid and
processed by standard paraffin embedding technique. The sections were stained by hematoxylin and eosin,
and immunostained for osteonectin. Histomorphometrical measurement of neoformed bone was performed
using a light microscope. And the other half of the sections were prepared by undecalcified preparation, and
confocal laser scanning microscopic investigations were done.

The results were as follows ;

1. Radiographic results were showing the tendency of size reduction in subgroup 2,3 of group 2 and all sub-
groups of the group 3. But only subgroup 2 of group 3 were statistically significant.

2. In this study, the combination of PDGF-BB and IGF-I therapy was more effective for the treatment of
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apical perforation and especially, in early healing stage, these growth factors played important role in
bone regeneration. So these combination therapy must be considered as effective treatment.

3. In immunostaining for osteonectin, the connective tissue adjacent to the newly formed hard tissue was stained
intensely and light staining was also observed in the cell and matrix of the newly formed hard tissue. So im-
munostaining of osteonectin was effective tool for bone regeneration marker.

4. In confocal laser scanning microscopic examination, the specimens treated with growth factors showed bet~
ter results. So it was concluded that PDGF-BB and IGF-I therapy was important role in early bone heal-

Key words : PDGF-BB, IGF-1, Osteonectin, Apical perforation, Confocal laser scanning microscope,

Apical bone healing
LM B homo- £& heterodimeric formo2 A3t = F
chain® PDGF A% PDGF B f&AZ o|Fozl PDGF
X 8o A FFo]& A FH U X 2ol Fo] A AAS PDGF BB homodimer =¥ PDGF AB het-
RO Z g7 ot 2R QF AF 23 Alold] =27} erodimer®] e ZA3}. PDGFE 4 At 4
A71A e Aes Ao o]z T2 YN £ TolA Seig BEA 2 o]F thE N E AAJME T EX)

AT %, Aot 4% Sol 4ol o8 2AsA 2,

oAl H, ol 2# A5 AHE o) & 9}
olgid HEo ANE WHozt oA, w& vjoTA v
ol qleH, HYFHAQ oz AT oo A
AZE Dol BolM 7t FHAl7)e B, 71 23
FAstE 9?2, 3l AF 2Y9 barriers 34
barrier technique F°| Jth. ol2jgt AFol i3t %)
dF= 429 A4A, AFF7 2ol =25 AN 7)
T A3 A 78 4%, 2z FEBAMY A2 7}
Ao met @b ¢ Slu. #4312 E, dentin chip,
tricalcium phosphate, proplast, ceramic 5-& X% A
ZoA ZEE barrier® Bo] AMEH L ABEo|TRL,
asy obd BE 87 A4S UEATE F4 ARE ¢
T AR, 434 A FHdN AFHA FAZ of
718te] A3 2R & A g}

HATE barrier® Be] AHHE ARF U Fkek2
T & dFAME ARSI, 2 e dis) theg
A7} AgH oL vt glon, 2T 2F9 4% we-g
=

ry

AE 34, 33 F4, AX £, 713 A4 FAq3le A
AR HETH w/AZ gHA dTh I 5 Platelet-
derived growth factor(PDGF)& ¥4 27-30 KDY &
glHEeloe]=2 A T 719 peptide chain2Z FAHH

Of

7t golg vt glck PDGE A% B $AAE AR TR o}
Yl 94 AToME SEHEY AX A T4 2F
dxZ Z43t}h PDOFE AX BAE 234732,
A 83 715e 94, 2E5E 772,
4 23g S7M7IH, 129 3 B8 54 LE

AZitha LEAUI®  in vitro$} in vivool A<
A¥e B3 929 ¥, PDGFE 24 A oA 2
1AW FRA EANY, AF F2FT AX
(osteoblast-like cell)oll &8l 8|8, %3 PDGF=
in vitro A g 2SHEY g3 F4, 7|4 &4, mito-
genesisE SAA7IH®, FAEE PDGF-«s} PDGF-P+
4712 72 91%, PDGFE AZdAM FHalFAA U
23 284 (intramembranous bone formation)S F%
s, A7 Wl 224 O ZF /218 SO,
Z2A 9 AP AEHE L A3 Azt o) FLH e,
1 % insulin-like growth factor(IGF)9 A% £ &
T 293 98 o4 80} IGF- 1 # IGF-1+ anabol-
ic peptideZA] insulin@ FAFE 715& 7HA e, IGF=
ZA X ) A= SAZA NN FEetA HA, 27
Ao dHelol= P2 fEEA Bt WYE /R2F A
IEL AAA 9 Z4A Axte 2AslAM IGF-13
IGF-1 #AAE @8an’. PDOFS IGF-19 253
£o] EAFFA 788 vt =, Rubini 52 32
A EAEAA PDGF-BBY A=Zd 93) IGF-1 #4871
o] SAAE o} IGF-1 48719 mRNA 2% £3
A7tz sl PDGF A= IGF-1 +487] ¢3¢

ROINF

wo, Mo
I ofN
M olo @4 ol

1)




FUAAN A3 Rl fHE IGF-19 AESH 53
£ SN

2 ABEE 2223 AU o8 245e B3 o
F Bl T2E2E ZAb] 2o 48L& R
o2 4HA B drEAou, H2de AR
Al 22 Al A 83 9L dvn LA g
Z NG FoM, 23T 255 F BF L fr15e
2 QAH & A 98 2dda dHFe
E3 AL 32ELE oA T4 ARk F4olu Fjo
e}

growth factor-81)& ©1€-3lo pulpotomyZ 3 A%, &
A BxA Az P& 2ugh v glom E
PDGF-BB% IGF-1 & 4% ¥7d o2 24dled 33 =
A9 AL SANZATE Ear) YopseEs g
PDGF ©% 52, IGF-13} 2o A&3 A S 244
A9 223 AL AN, BUESe] A g% 57
5

(ovarectomized animal)®] ZUEE
S/ G AT B A E A% Q)
&< 4547171 98 PDGF-BBY IGF-1 &
Eeis=g

HIE 2229 §7] 712 e 32 19 m9E=E o]Fo4
1o}, osteonectin, osteocalcin, bone glycoprotein,
matrix gla protein, sialoprotein, proteoglycans $-<] ¥
T4 713 dAE 227 $7189 10%S A5k
2A 23 & M3geted $238 9€8 A 1 F
osteonectine 40KD9 Q¥ 22 Secreted Protein
Acidic and Rich in Cysteine(SPARC)¥} %9 &4 &,
HAH ATE 53 o] dlAe A e 2ZHTY

AT ET00 MRT
FYYYAE, ZAHIE, AFAY, ALAZ F& o)

Fig. 1. Radiograph of the maxillary premolars.

PDGF-BB} IGF- E8F FOI7} H{S 2Z X2 E H49] A0 OjX= ZEof &5t o1

o] AZA T EA3PH? FEZZ ot Z7|AY, Ao}
Az A3} Uy zxA3eA AdA | osteonectins
ANEA dAEE F QY 27, wokd a8)m X34

A ERE BAANE A4349", SPARCE 2F °12% ¥
€+ A%< A 2 J33d] 328 48 ske Ty
A2 A F2oe 224 WA 71d dede 4
AE Fopfx, 2719 ¥ele WY 24 A% A7}
FEE 2T I

wehd B AF4E M2 2edN Q9gez 22
WoE Fdohn, 2% HHAN F2 QA2 2

o
T PDGF-BB% IGF-I& F4tstzg AAMS &5 &
=

A% 19 9E AF T~10kge] B2 4viele] gt
P& 274 5148 48 e AgSHAT A A}
A2 3kal o5 Aole) ST W 29 Y 47
& gasat. 28 A4 712 Sl 23 RS 39
o 4% 1247 A¥HE 34 $29)

, ¥3), Xylazine
hydrochloride(0.15ml/kg, Hleld=zloh), 22l 2%

=2 2
4F B2 itk K 3L & AMgslo] 258 ot 3
=
<]

Fig. 2. Radiograph of the periapical lesions of the
maxillary premolars.
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Table 1. The Flow of Experiment
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Table 2. Classification of groups
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Group 1 (Negative control group)
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Group 2 (Positive control group)

Apical Barrier; Calcium hydroxide
Subgroup 1 : 2 weeks(6 testh)
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Subgroup 3 © 12 weeks(S testh)

Group 3 (Experimental group)

Apical Barrier; PDGF-BB & IGF-1 and Calcium hydroxide
Subgroup 1 ; 2 weeks(6 teeth)
Subgroup 2 : 4 weeks(6 teeth)
Subgroup 3 ; 12 weeks(6 teeth)
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Fig. 3. Digital image of a radiograph of a jaw section
showing traced outline of periradicular lesions
using the image analysis software.
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Table 3. Mean changes of periradicular radiolucency ra-
tios in each group at 2, 4, and 12 weeks
(0 + Standard deviation)
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(53.29) (27.49) (23.40)
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EXPLANATION OF FIGURES

Photomicrograph of tooth(After 4 weeks : Group 1 Subgroup 2). (x 100)

. Photomicrograph of tooth{(After 12 weeks : Group 1 Subgroup 3). (x40)

Note the lymphoid follicle.

Photomicrograph of tooth(After 2 weeks : Group 2 Subgroup 1).(x100)

Photomicrograph of tooth(After 4 weeks ; Group 2 Subgroup 2).(x40)

Note the apical abscess formation.

Photomicrograph of tooth(After 12 weeks : Group 2 Subgroup 3).(x40)

Note the newly formed bone.

Photomicrograph of tooth(After 12 weeks ; Group 2 Subgroup 3).(x100)

Photomicrograph of tooth(After 2 weeks : Group 3 Subgroup 1).(x100)

Note the inflammatory cells.

Photomicrograph of tooth(After 4 weeks ; Group 3 Subgroup 2).(x40)

Note the osseous repair and cemental deposition. "

Photomicrograph of tooth(After 12 weeks ; Group 3 Subgroup 3).(x40)

Note the regeneration of bone.

Photomicrograph of tooth(After 12 weeks ; Group 3 Subgroup 3).(x100)

Note the fibrous connective tissue located between the newly formed bone trabeculae.

(The osteoblasts cover the bone surface.)

Immunostaining for osteonectin, Margins of bone tabeculae strongly immunopositive for osteonectin;
bone matrix weakly positive.(x 100)

Immunostaining for osteonectin, Osteoid seems to be covered by active osteoblasts. (X400)
Immunostaining for osteonectin, Active osteoblasts demonstrated strong immunoreactivity for os-
teonectin. (X 100)

Immunostaining for osteonectin, Light staining was observed in the cell and matrix of the newly formed
hard tissue.(x 100)

Immunostaining for osteonectin, Photomicrograph of tooth(After 12 weeks : Group 1 Subgroup 3).(X
400)

Immunostaining for osteonectin, Photomicrograph of tooth (After 12 weeks ; Group 3 Subgroup 3).(x
200)

Note the dense lamellar bone and intensive osteonectin staining.

CLSM (confocal laser scanning microscope) of tooth(After 4 weeks ; Group 1 Subgroup 2).

(X100) Yellow staining is TC marker and Green staining is Calcein marker.

CLSM image of tooth(After 12 weeks ; Group 1 Subgroup 3).(x100)

CLSM image of tooth(After 4 weeks ; Group 2 Subgroup 2).(x100)

CLSM image of tooth(After 12 weeks ; Group 2 Subgroup 3).(x100)

CLSM image of tooth(After 4 weeks : Group 3 Subgroup 2).(Xx100)

CLSM image of tooth(After 12 weeks : Group 3 Subgroup 3).(% 100)



Fot HIZH OIF AT WA A0l 0/AS

1

=
=1

PDGF-BBS} IGF-1 &

ARIRE D

-
.

Fig. 5

ig. 4

F

Fig. 9

Fig. 8

13



CHBIX| BHAZ=BISIR] oI, 25, No. 1, 2000

ERAREE Q

14



POCF-B89} IGF-| £ O} BIFH 013 AITE B9 AR OIFE &0
T S

16



CHEIX| B ZES3(] vol, 25, No. 1, 2000

Fig. 24 Fig. 25

16





