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EFFECT OF CALCIUM AND VITAMIN D SUPPLEMENTATION ON BONE FORMATION
AROUND TITANIUM IMPLANT IN OSTEOPOROSIS-INDUCED RATS

Jae-Yeol Lee, Seok-Young Jeong, Sang-Hun Shin, Gyoo-Cheon Kim*,
Yong-Deok Kim, In-Kyo Chung, Uk-Kyu Kim
Dept. of Oral and Maxillofacial Surgery, *Dept. of Oral Anatomy, School of Dentistry, Pusan National University

Purpose: The purpose of this study was to observe the effect of calcium and vitamin D to the titanium implant osseointegration in the osteoporosis-

induced animal model.

Material and method: Thirty-two rats, 10 weeks of age, were divided into two groups: experimental group was ingested additional calcium and
vitamin D , and a control group was not. Titanium screw implant(diameter, 2.0 mm; length, 3.5 mm; pitch-height 0.4 mm) were placed into tibia of 32
rats, 16 in the control group and 16 in the experimental group. The rats were sacrificed at 1, 2, 4 and 8 weeks after implantation for histopathologic
examination, histomorphometric analysis and immunohistochemistry with fibronectin and collagen type | antibody.

Result: In histopathological findings, newly formed bone was seen at 2 weeks and became lamellar bone at 4 weeks, and mature trabecullar bone
was seen at 8 weeks in experimental group. In control group, thickness of regenerated bone increased till 4 weeks gradualy and trabecullar bone was
seen at 8 weeks. In histomorphometric analysis, marrow bone density increased significantly in experimental group compared to control group.
Fibronectin immunoreactivity was strong at 2 weeks in experimental group and reduced after 4 weeks gradualy. But it was maintained continuously
from 2 to 8 weeks in control group. Collagen type | immunoreactivity was very strong from 2 to 4 week in experimental group. And the amount of

Collagen type | expression was more abundant in experimenta group.

Conclusion: The results of this study suggest that calcium and vitamin D supplementation promote bone healing around titanium implants in osteo-

porosisinduced animals.

Key words: Ogeoporogs Implant, Cacium, Vitamin D
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Fig. 1. Microphotograph at Tweek after Fig. 2. Microphotograph at 2week after Fig. 3. Microphotograph at 4week after
implantation in control rat. H-E, x 100 implantation in control rat. H-E, x 100 implantation in control rat. H-E, x 100

i

Fig. 4. Microphotograph at 8week after Fig. 5. Microphotograph at 1week after Fig. 6. Microphotograph at 2week after
implantation in control rat. H-E, x 100 implantation in experimental rat. H-E, implantation in experimental rat. H-E,
X 100 X 100

Fig. 7. Microphotograph at 4week after Fig. 8. Microphotograph at 8week after Fig. 9. Microphotograph at Tweek after
implantation in experimental rat. H-E, implantation in experimental rat. H-E, implantation in control rat. Modified
X 100 x 100 Goldner’s trichrome stain x 100
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Fig. 10. Microphotograph at 2week after Fig. 11. Microphotograph at 4week after Fig. 12. Microphotograph at 8week after
implantation in control rat. Modified implantation in control rat. Modified implantation in control rat. Modified
Goldner’s trichrome stain x 100 Goldner’s trichrome stain x 100 Goldner’s trichrome stain x 100

Fig. 13. Microphotograph at Tweek after Fig. 14. Microphotograph at 2week after

implantation in experimental rat. implantation in experimental rat. implantation in experimental rat.
Modified Goldner’s trichrome stain X Modified Goldner’s trichrome stain X Modified Goldner’s trichrome stain X
100 100 100

Bt A e ]

Fig. 16. Microphotograph at 8week after Fig. 17. Fibronectin antibody reaction of Fig. 18. Fibronectin antibody reaction of

implantation in experimental rat. regenerating bone at 2 weeks after regenerating bone at 2 weeks after
Modified Goldner’s trichrome stain X implantation on the tibia of the control implantation on the tibia of the experime-
100 rat. (original magnification x100) ntal rat. (original magnification % 100)
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Fig. 19. Collagen type | antibody reaction of
regenerating bone at 4 weeks after implantation on
the tibia of the control rat. (original magnification X
100)

Table 1. Bone Marrow Density

Fig. 20. Collagen type | antibody reaction of
regenerating bone at 4 weeks after implantation on
the tibia of the control rat. (original magnification X
100)

Table 2. Fibronectin Expression after Implantation

control group experimental group
1 week 88.63+7.53 113.284+7.23*
2 weeks 91.91+10.27 135.17+9.82*
4 weeks 116.52+854 143.67 1+ 6.66*
8 weeks 128.31+9.62 153.71+8.12*
(*,p<0.05)

- Vaue represent mean + SD for four separate area (1 mit) performed in
triplicate.

f

S HAOGQTAE AR A E o}
& %% AU (Fg 15, 4] ¥ 852
402 3319 Yol 2 2 5 Uek (Fg 16)

HEsHA 2AM (Histomorphometric Analysis)

1) Z4 =9 = (BoneMarow Density)
Z AT B 1 8 A 2T AA
Aoz Srtstslon ddzolA = 1ol M e ol
v f-2] 3t S7HE Bt (Tablel).

periods after

implantation control group experimental group
1week AR +++

2 weeks +H+++ Ft

4 weeks 4+ it

8 weeks 4+ +-

+++, strong positive, ++, moderate positive, +, weak positive, -, no reac-
tion

Table 3. Collagen Type | Expression after Implanta-
tion on the Tibia

periods after )
implantation control group experimental group
1 week ++/+ ++

2 weeks ++ +H/+++

4 weeks ++/+ +H/+++

8 weeks + ++

+++, drong pogitive, ++, moderate positive, +, wesk positive, -, no reaction

2) Collagentypel 71 314 & o] &3 1

izl e 252 23 Bd S Belthrt 457
ahg o] oFs 5 o (Fg. 19), A & ol A u
=7 M A E] FThske] 25 Bl 4Tl A = Ad ek it o
W3l (Ag. 20), 87 7hA] Wkl o] #] 45 9l v} (Teble3).
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