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EFFECT OF CALCIUM AND VITAMIN D SUPPLEMENTATION
ON BONE FORMATION AROUND TITANIUM IMPLANT

Kwang-Il Park, Jae-Yeol Lee, Dae-Seok Hwang, Yong-Deok Kim, Gyoo-Cheon Kim*,
Sang-Hun Shin, Uk-Kyu Kim, In-Kyo Chung
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Pusan National University
*Dept. of Oral Anatomy, College of Dentistry, Pusan National University

The purpose of this study was to observe the effect of calcium and vitamin D to the titanium implant osseointegration in animal model.

32 rats, 10 weeks of age, were divided into two group: additional cacium and vitamin D supplementation group and a control group. Titanium
screw implant(diameter, 2.0mm; length, 3.5mm; pitch-height 0.4 mm) were placed into tibia of 32 rats, 16 in the control group and 16 in the experimen-
tal group. The rats were sacrificed at different timeinterval (1, 2, 4, and 8 weeks after implantation) for histopathol ogic observation, histomorphometric
analysis and immunohistochemistry with osteocalcin and osteopontin antibody.

Histopathologically findings, newly formed bone was seen at 1 weeks and became lamellar bone at 2 weeks, and mature trabecullar bone was seen
at 4 weeks experimental group. In control group, thickness of regenerated bone increased till 4 weeks gradually and trabecullar bone was seen at 8
weeks. By histomorphometric analysis, bone marrow density was increased significantly at 1 and 2 weeks in experimental group compared to control
group. Osteocalcin immunoreactivity was strong at 1 week experimental group and reduced after 4 weeks gradually. But it was continuously weskly
from 1 to 4 weeksin control group. Osteopontin immunoreactivity was very strong in newly formed bone from 2 to 8 weeks experimental group. And
the amount of osteopontin expression was more abundant in experimenta group.

The results of this study suggest that calcium and vitamin D supplementation promotes bone healing around dental implants

Key words: Calcium, Vitamin D, Implant
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Table 1. Marrow bone density (Pixel)
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Table 2. Osteocalcin expression after implantation

control group HCat vitamin D
1 week 12144 + 835 134.76 + 7.45*
2 weeks 13365 + 7.24 145.73 + 6.53*
4weeks 147.23 + 11.58 152.39 + 10.96
8weeks 149.98 + 1043 15417 + 8.33
(*: P<0.05)

Table 3. Osteopontin expression after implantation
periods after

control group HCat vitamin D
implantation
1 week + ++
2 weeks ++/+ ++/+
4 weeks +- +H+
8 weeks + +++/++

+++: strong positive, ++:moderate podtive, +:wesk postive, - no reac-
tion
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4 weeks + ++
8 weeks +- +

+++: strong positive, ++:moderate positive, +:wesk positive, -: no reac-
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Fig. 3. Microphotograph at
4week after implantation in
control rat. H-E, x 100

Fig. 2. Microphotograph at
2week after implantation in
control rat. H-E, X 100

Fig. 1. Microphotograph at
Tweek after implantation in
control rat. H-E, x 100

Fig. 4. Microphotograph at
8week after implantation in
control rat. H-E, X 100
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Fig. 7. Microphotograph at
4week after implantation in
experimental rat. H-E, x 100

Fig. 6. Microphotograph at
2week after implantation in
experimental rat. H-E, x 100

Fig. 5. Microphotograph at
Tweek after implantation in
experimental rat. H-E, x 100
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Fig. 9. Microphotograph at
Tweek after implantation in
control rat. Modified Goldner
s trichrome stain x 100

Fig. 10. Microphotograph at
2week after implantation in
control rat. Modified Goldner
s trichrome stain x 100

4week after implantation in
control rat. Modified Goldner
s trichrome stain x 100
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Fig. 11. Microphotograph at

Fig. 8. Microphotograph at
8week after implantation in
experimental rat. H-E, x 100

Fig. 12. Microphotograph at
8week after implantation in
control rat. Modified Goldner
s trichrome stain x 100



Fig. 13. Microphotograph at
Tweek after implantation in
experimental rat. Modified
Goldner s trichrome stain x 100
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Fig. 14. Microphotograph at
2week after implantation in

experimental rat. Modified
Goldner s trichrome stain x 100

reaction of regenerating bone
at 1 weeks after implantation
on the tibia of the control
rat. (original magnification X
100)

Fig. 18. Osteocalcin antibody
reaction of regenerating bone
at 1 weeks after implantation
on the tibia of the expe-
rimental rat.(original magni-
fication x100)

Fig. 15. Microphotograph at
4week after implantation in
experimental rat. Modified
Goldner s trichrome stain x 100

Fig. 19. Osteopontin antibody
reaction of regenerating bone
at 4 weeks after implantation
on the tibia of the control
rat. (original magnification X
100)

Fig. 16. Microphotograph at
8week after implantation in
experimental rat. Modified
Goldner s trichrome stain x 100

Fig. 20. Osteopontin antibody
reaction of regenerating bone
at 4 weeks after implantation
on the tibia of the control
rat. (original magnification x
100)
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