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Abstract (J. Kor. Oral Maxillofac. Surg. 2003;29:397-406)

THE EFFECTS OF OVARIECTOMY ON TITANIUM IMPLANT
OSSEOINTEGRATION IN RAT S TIBIA

Byung-Min Kim, lel-Yong Sung**, Bong-Soo Park*, Sang-Hoon Shin, Jong-Ryoul Kim
Dept. of Oral and Maxillofacial Surgery, Dept. of Oral Anatomy* College of Dentistry, Pusan National University
Dept. of Oral and Maxillofacial Surgery**, College of Medicine, Ulsan University

The purpose of this study was to observe the titanium implant osseointegration in the osteoporosis-induced animal model. Seventy ra
ts, 11 weeks of age, were divided into two groups : an ovariectomized group and a control group. Titanium screw implants(diame-
ter, 2.0mm,; length, 3.5mm) were placed into left tibias of 70 rats, 35 in the control group and 35 in the experimental group. The rats w
ere sacrificed at different time interval (1, 2, 3, 4, 6, 8, and 12 weeks after implantation) for histopathologic observation, histomorpho-
metric analysis and immunohistochemistry with fibronectin and CD34 antibody.

The results obtained from this study were as follows:

1. Histopathologically findings, newly formed bone was seen at 3 weeks and became lamellar bone at 8 weeks, and mature tra-
becullar bone was seen at 12 weeks control group. In experimental group, thickness of regenerated bone increased till 8 weeks gr
adually and mature trabecullar bone was seen at 12 weeks.

2. By histomorphometric analysis, marrow bone density and contact ratio of marrow bone to implant decreased significantly from 8
to 12 weeks in experimental group compared to control group and also total bone to implant contact ratio decreased significantly f
rom 8 to 12 weeks in experimental group.

3. Fibronectin immunoreactivity was strong at 3 weeks control group and reduced after 8weeks gradually. But it was continuously
strong from 3 to 8 weeks in experimental group.

4. CD34 immunoreactivity was very strong in the newly formed osteoblasts from 3 to 8 weeks control group. But it reacted minim-
ally later. While in experimental group, it reacted continuously strong from 3 to 12 weeks.

The results of this study suggest that osteoporosis is not an absolute contraindication to dental implantation if sufficient period sug-

gested after fixture installation till second stage surgery.

Key words : Ovariectomy. Osteoporosis. Osseointegration
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P-value
0.00%
0.00*
0.20
0.00%
0.00

Ovariectomy group
36.32+4.70
52.16+311
66.46+6.71
61.45+345
56.92+5.78

Control group
46.14+2.58
65.34+2.70
70.76+1.68
79.73+1.42
86.16+3.11

3 weeks
4 weeks
6 weeks
12 weeks

8 weeks

Table 3. Total bone to implant contact ratio(%)

Mean +SD(x : P<0.05, = : P<0.01)
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Table 4. Fibronectin expression on regenerating bone
after implantation on the tibia of the normal rat
periods after  regenerating bone

osteoblast bone marrow
implantation matrix
3 weeks ++/+++ +++ ++/+++
4 weeks ++ +H/+++ ++
6 weeks +/++ ++ ++
8 weeks -1+ +/++ +/++
12 weeks -+ + +

+++ 1 strong positive, ++ : moderate positive, + : weak positive, - : no re-
action

Table 6. CD34 expression on regenerating bone after
implantation on the tibia of the normal rat

AN LBt ElERE AEHES] = FH0 0/A= F&

Table 5. Fibronectin expression on regenerating bone
after implantation on the tibia of the ovariectomized rat

periods after  regenerating bone osteoblast bone MarTow
implantation matrix

3 weeks A Amd +H+ +/++

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

6 weeks /4 +H+ +H+

8 weeks ++ 4+ ++

12 weeks ++ +H+++ 4+

+++ : strong positive, ++ : moderate positive, + : weak positive, - : no re-
action

Table 7. CD34 expression on regenerating bone after
implantation on the tibia of the ovariectomized rat

periods after  regenerating bone osteoblast bone marrow periods after  regenerating bone osteoblast bone marrow
implantation matrix implantation matrix

3 weeks ++/- +++ ++ 3 weeks ++/- ++ ++/-

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

6 weeks +/- -+ ++ 6 weeks ++/+/- [+ ++H+H/++

8 weeks +- +Ht +HH++ 8 weeks +- ++ ++

12 weeks +- ++ +H/+ 12 weeks +- ++ ++/-

+++ ! strong positive, ++ : moderate positive, + : weak positive, - : no re-
action
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+++ : strong positive, ++ : moderate positive, + : weak positive, - : no re-
action
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g. 1. Microphotograph at 1 week after implantation in control rat. H-E, x 200.

i

g. 2. Microphotograph at 2 weeks after implantation in control rat. H-E, x 200.

i

g. 3. Microphotograph at 3 weeks after implantation in control rat. H-E, x 200.

i

g. 4. Microphotograph at 4 weeks after implantation in control rat. H-E, x 200.

Fig. 5. Microphotograph at 6 weeks after implantation in control rat. H-E, x 200.

S

i

g. 6. Microphotograph at 8 weeks after implantation in control rat. H-E, x 200.

i

g. 7. Microphotograph at 12 weeks after implantation in control rat. H-E, x 200.

i

g. 8. Microphotograph at 1 week after implantation in ovariectomized rat. H-E, x 200.

Fig. 9. Microphotograph at 2 weeks after implantation in ovariectomized rat. H-E, x 200.

Fig. 10. Microphotograph at 3 weeks after implantation in ovariectomized rat. H-E, x 200.

Fig. 11. Microphotograph at 4 weeks after implantation in ovariectomized rat. H-E, x 200.

Fig. 12. Microphotograph at 6 weeks after implantation in ovariectomized rat. H-E, x 200.

Fig. 13. Microphotograph at 8 weeks after implantation in ovariectomized rat. H-E, x 200.

Fig. 14. Microphotograph at 12 weeks after implantation in ovariectomized rat. H-E, x 200.

Fig. 15. Fibronectin antibody reaction of regenerating bone at 12 weeks after implantation on the tibia of the control rat. The matrices of the
regenerating bone tissues and osteoblasts show focally positive immunoreactivity. The bone marrow shows weak positive immunore-
activity. (original magnification x 100)

Fig. 16. Fibronectin antibody reaction of regenerating bone at 12 weeks after implantation on the tibia of the ovariectomized rat. The matrices
of the regenerating bone tissues and osteoblasts, and bone marrow show modrate or strong positive immunoreactivity. (original mag-
nification x 100)

Fig. 17. CD34 antibody reaction of regenerating bone at 4 weeks after implantation on the tibia of the control rat. The matrices of the regener-
ating bone tissues show focally positive immunoreactivity or no immunoreactivity. the osteoblasts and bone marrow shows strong posi
tive immunoreactivity. Arrows indicate osteoblasts showing a very strong positive immunoreactivity. (original magnification x 100)

Fig. 18. CD34 antibody reaction of regenerating bone at 4 weeks after implantation on the tibia of the ovariectomized rat. The matrices of the

regenerating bone tissues and bone marrow show focally positive immunoreactivity and no immunoreactivity. (original magnification
x100)
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