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1 day of control site

Photomicrographs showed severe inflammatory cell infiltration around root, but there were intact
root surface and alveolus(H-E stain x40 and x100).

1 day of treated site with 25 ng/ml of thBMP-4

Photomicrographs showed there was no remarkable differences between the control and experi-
ment site just as inflammatory cells infiltration of soft tissue over the alveolar bone, The peri-
odontal ligament retained along the alveolus was obvious. There are no dense connective tissue
covering the bone surface(H-E stain x40 and x100).

1 day of treated site with 50 and 100 ng/ml of thBMP-4

No specific different points was observed to compared with other sites(H-E stain x40 and x100).
2 day of day of control site

Infiltration of inflammatory cell extented not only to deep area of extracted tooth socket but also
supetficial soft tissue portion(H-E stain x40 and x100),

2 day of treated site with 25 ng/ml of thBMP-4

Reduction of inflammatory cell infiltration to compare with control site was observed in the
lower portion of extracted socket. There was no evidence of proliferation of periodontal liga-
ment cell and new osteoid tissue(H-E stain x40 and x100).

2 day of treated site with 50 ng/ml of thBMP-4

The reduction of inflammatory cell infiltration was observed as many as 25 ng/ml of thBMP-4 site,
There was no remarkable phenomenon of tissue regeneration(H-E stain x40, x100 and x200 ).

2 day of treated site with 100 ng/ml of thBMP-4

Photomicrograph showed prominent decreasing the number of inflammatory cells around
extracted socket and increased activity of periodontal ligament cell, The slight proliferation and
polarity formation of periodontal ligament cell were observed(H-E stain x40 and x100).

4 day of day of control site

Photomicrographs showed many inflammatory cells infiltration were remained between root sur-
face and preexisted alveolar socket. There were no evidence of tissue proliferation such as capil-
lary invasion and cell proliferation(H-E stain x40 and x100),

4 day of treated site with 25 ng/ml of hBMP-4

The periodontal ligament attached inner surface of extracted socket proliferated toward root sur-
face were revealed at alveolar crest, But there no evidence of tissue proliferation at apex area of
periodontal ligament(H-E stain x40 and x100).

4 day of treated site with 50 ng/ml of thBMP-4

Similar microscopic findings were observed with 4 days findings of treated site with 25 ng/ml of
thBMP-4, New dilated capillary proliferation and dense collagenous fiber arrangement were

revealed at the root apex area(H-E stain x40 and x100).
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Figure 12,

Figure 13.

Figure 14,

Figure 15.

Figure 16,

Figure 17.

Figure 18.

Figure 19.

Figure 20,

4 day of treated site with 100 ng/ml of rhBMP-4

Photomicrographs showed the proliferation of periodontal ligament toward root surface from
preexisting alveolus like other experimental group. New capillary invasion on the extracted apex
area and the hypercementosis phenomenon was observed on root apex area, But there are no
osteoid formation from the alveolus(H-E stain x40 and x100).

7 day of day of control site

Photomicrographs showed remaining of many inflammatory cells infiltration around preexisted
alveolar socket. There were no evidence of tissue proliferation such as capillary invasion and cell
proliferation(H-E stain x40 and x100).

7 day of treated site with 25 ng/ml of thBMP-4

Photomicrographs showed the similar with 4 day histologic findings of treated site with 25 ng/ml
of thBMP-4(H-E stain x40 and x100).

7 day of treated site with 50 ng/ml of thBMP-4

Dense connective tissue in the periodontal ligament adjacent alveolar crest and many dilated
capillary filled with RBC were observed(H-E stain x40 and x100).

7 day of treated site with 100 ng/ml of thBMP-4

Photomicrographs showed the similar with 4 day histology findings of treated site with 50 ng/ml
of thBMP-4. New osteoid tissue were proliferated from both alveolar crest and apical area of pre-
existing alveolar bone(H-E stain x40 and x100).

14 day of day of control site

Capillary engorgement and dilatation were revealed in the dental pulp, and inflammatory cell
were disappeared from the periodontal ligament and gingiva above the alveolar crest, New bony
trabecular in the alveolar bone and periodontal ligament which arranged perpendicular direction
to root surface were observed including root resorption(H-E stain x40 and x100),

14 day of treated site with 25 ng/ml of thBMP-4

Inflammatory cell was not observed any more around periodontal ligament, Bony ankylosis and
hypercementosis were revealed along the root surface in partly(H-E stain x40, x100 and x400).

14 day of treated site with 50 ng/ml of thBMP-4

Photomicrographs showed similar findings of figure 18 including more bony arrangement and
proliferation of periodontal ligament, The well distinguished reversal line was clearly between
new bone and pre-existing bone(H-E stain x40 and x100).

14 day of treated site with 100 ng/ml of thBMP-4

Highly stained dense connective tissue was well contacted to tooth surface, Bony ankylosis and
hypercementosis were revealed along the root surface in partly, and collagenous fiber were

arranged from the side of pre-existed bone in the periodontal ligament(H-E stain x40 and x100).
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-Abstract-

EFFECTS OF BONE MORPHOGENETIC PROTEIN ON
THE HEALING OF PERIODONTIUM AFTER TOOTH
REPLANTATION OF THE RAT

Ji-Sook Kim!, Joon-Bong Park!, Man-sup Lee!, Young-Hyuk Kwon!, Kyoo-Sung Cho?

Department of Periodontology, Division of Dentistry, KyungHee University
2Department of Periodontology, College of Dentistry, Yonsei University

The purpose of this study is to evaluate the influences of the bone morphogenetic protein (BMP) on the
healing of periodontal ligament and alveolar bone after replantation of tooth, and to examine the possibility of
its clinical application,

45 Sprague Dawley rats weighted about 100 gram were divided into 3 experimental groups by different dose
of BMP, All the upper right and left 1st molar were extracted after 5 days feeding of 0,4% B-aminopropionitrile,
and right molar were used as experimental group and left molar were used as control group.

The root surface of experimental molar were treated with 25, 50 and 100ng/ml of human recombinant Bone
morphogenetic protein-4 (th-BMP-4) with micropipet, and 1M Sodium hypochloride were used on control root
surface,

All the experimental animals were sacrificed as 1, 2, 4, 7 and 14 days after autoreplantation of upper 1st
molar into their own position, The maxilla were disected included both side of 1st molar, The collected tissue
were processed from demineralization to paraffin embeding as usual procedure, and the specimens were pre-

pared with Hematoxylin-Eosin stain for the light microscopic evaluation,
The results of this study were as follows :

1. There was no significant differences between control and experimental site on 1 and 2 days after replanta-
tion of tooth, In the case of 4th days, the evidence of tissue regeneration were observed on experimental
site to compare the controls, New osteoid were revealed on high concentration of BMP at 7 days after
replantation, and it became more obvious at 14 days.

2, The effect of the th-BMP-4 coated on root surface was revealed slight influences for the prolifertion of cells
of periodontium and tissue regeneration as dose-dependent pattern,

3. Bony ankylosis was observed between alveolar bone and root surface due to the remarkable amount of

osteoid formation on the 14 days after replantation of root,
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In the conclusion, it was suggested that topical application of the thBMP-4 on the root surface has influence
on the periodontal ligament and alveolar bone, The application method of BMP on the root should be

designed with calculation of proper concentration,

Key words : bone morphogenetic protein(BMP), healing, periodontal tissue, replantation
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