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Table 1, Blood alkaline phosphatase activity in each group

period 3 weeks 6 weeks
group
Control group 0.051£0,011 0.108+0,009°
Group I 0.038%0.019 0.163£0,058"
Group II 0.03610,022 0.09740,023%
Values are mean £ SD of alkaline phosphatase activity (U/L).
* : significantly different from the control group by Duncan’ s test at p{0.05
Y : significantly different from 3 weeks by Duncan' s test at p¢0.05
Control : with normal saline injection (n=6)
Group I : with 0,25 mg/kg alendronate (n=06)
Group II: with 1.25 mg/kg alendronate (n=6)
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Figure 1. Blood alkaline phosphatase activity in group |, group Il and control animals (Control, with normal
saline injection; Group |, with 0. 25 mg/kg alendronate; Group I, with 1 25 mg/kg alendronate).
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Table 2, Linear and area histometrics for the amount of new bone deposition from the defect margin

6 weeks

linear area

period 3 weeks
group linear area
Control group 1.698£0.316 1.603£0.276
Group I 3.414+0,223" 3.42140,523*
Group II 2,984+0,166* 4.2497+0.538*

5.345%0.773
5.847+0.698"
4,586+0.732

4.295+0.976
4,95610,058°
4,337+0,897

Values are mean * SE of bone deposition from the defect margin(mm in linear and mnf in area measurement).
* : significantly different from the control group by Duncan' s test at p¢0.05
$ - significantly different from 3 weeks by Duncan’ s test at p<0.05

Control : with normal saline injection (n=4)
Group I : with 0.25 mg/kg alendronate (n=4)
Group II : with 1.25 mg/kg alendronate (n=4)
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Figure 8, Comparison of the distance of new bone deposition from the defect margin(Control, with normal
saline injection; group I, with 0.25 mg/kg alendronate; group ll, with 1,25 mg/kg alendronate).
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Figure 9, Area histometrics for the amount of bone deposition from the defect margin(Control, with normal
saline injection; group I, with 0,25 mg/kg alendronate; group II, with 1 25 mg/kg alendronate),
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t} (Table 2, Fig. 8,9)
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Micrograph of bone regeneration at 3 weeks on control groups, A: Osteoblasts rimming are
observed and minimal amount of new bone formation is shown. (Arrows indicate original border of
defect, H-E stain X100), B: Osteoid tissues are seen, and osteoblasts rimming are observed(H-E stain
X200). C: Granulation tissues are seen, and no bone formation in the central portion of defect(H-E
stain X100).

Micrograph of bone regeneration at 3 weeks on 0.25 mg/kg alendronate group. A: Osteoblasts rim-
ming are observed and new bone formation is observed(Arrows indicate original border of defect,
H-E stain X100). B: Osteoid tissues are seen, and osteoblasts rimming are observed(H-E stain X200).
C: Osteoblasts rimming and new bone formation is observed in the central portion of defect(H-E
stain X100),

Micrograph of bone regeneration at 3 weeks on 1,25 mg/kg alendronate group. A: Osteoblasts rim-
ming are observed and new bone formation is observed(Arrows indicate original border of defect,
H-E stain X100). B: Osteoid tissues are seen, and osteoblasts rimming are observed(H-E stain X200),
C: Osteoblasts rimming and new bone formation is observed in the central portion of defect(H-E
stain X100).

Micrograph of bone regeneration at 6 weeks on control groups, A: Osteoblasts rimming are
observed and new bone formation is observed(H-E stain X100). B: Osteoblasts rimming are
observed but the cells become flat(Arrows indicate primary osteon, H-E stain X200). C: Defect is
filled with fibrous connective tissue with bone formation in the central portion of defect(H-E stain
X100).

Micrograph of bone regeneration at 6 weeks on 0,25 mg/kg alendronate group, A: Osteoblasts rim-
ming are observed and new bone formation is observed(H-E stain X100). B: Osteoblasts rimming
are observed but the cells become flat(H-E stain X200). C: The defect is almost closed with new
bone, but new bone is thinner than original bone in the central portion of defect(H-E stain X100).
Micrograph of bone regeneration at 6 weeks on 1,25 mg/kg alendronate group, A: Osteoblasts rim-
ming are observed and new bone formation is observed(H-E stain X100). B: Osteoblasts rimming
are observed but the cells become flat(Arrows indicate primary osteon, H-E stain X200). C: The
defect is almost closed with new bone, but new bone is thinner than original bone in the central
portion of defect(H-E stain X100),
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-Abstract-

Effect of Alendronate on Bone Regeneration
in Defect of Rat Calvaria

Chan-Doo Jeong, Ok-Su Kim, Hyun-Ju Chung

Department of Periodontology, College of Dentistry

and Dental Science Research Institute, Chonnam National University

Previous studies have demonstrated an increase in bone mass and density with the use of bisphosphonate in
osteoporosis, This agent acts as an inhibitor of osteoclastic activity, and results in increase of net osteoblastic
activity. Currently, it has been reported that bisphosphonate has direct effect on osteoblast.

This study was designed to evaluate the effect of alendronate on bone regeneration in defect of rat calvaria,
The animals used for these experiments were 48 male rats, over 6-8 weeks old. They were divided into three
groups according to the dose of alendronate(MK-217®, Merck, USA) administered, After the calvarial defects
were surgically created, the rats received a peritoneal alendronate(0,25mg/kg) in group I, a peritoneal alen-
dronate(1.25mg/kg) in group II, and a peritoneal normal saline injection in the control group, Three and six
weeks later, blood was sampled and evaluated for alkaline phosphatase activity, The animals were sacrificed
for histological observation and histometric analysis of the level of bone formation,

The alkaline phosphatase activity was similar in three groups at 3 weeks of experiment. The activity at 6
weeks increased more than twice, compared to 3 weeks, and was slightly higher in group I than the other two
groups.

In histological observation, all the groups at 3 weeks, osteoblast rimming and new bone formation were
observed along the defect margin, At 6 weeks, the defect was almost closed with new and more mature bone,
but new bone is thinner than original bone in the central portion of defect.

In histometric analysis, group I and II at 3 weeks showed significantly greater new bone formation than the
control, and all the groups at 6 weeks showed similar amount of bone formation,

These result suggest that alendronate administration in the dose of 0.25mg/kg and 1.25mg/kg promote
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