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Abstract : The purpose of this study was to ascertain that local application of prostaglandin E.
(PGE.) produced some effects on the proliferative activity of the cell and collagen synthesis in rat
periodontal membrane during tooth movement. According to Waldo’s description, an orthodontic
elastic band was inserted between the upper first and second molar of 7 to 9 week-old male wister
rats. After insertion of the elastic band experimental group, 10ug/50ul of PGE, was injected locally
into the mucogingival around the first molar. The control group was injected with 50ul of saline for
3,7, and 14 days. Twenty minutes before sacrifice, each animal received an intraperitoneal injection
of 74 kBq/g of *H-proline. After the sacrifice,teeth and supporting tissue of the upper molar were
decalcified, embedded, sectioned, and autoradiographed to observe staining of hematoxylin-eosin,
the silver staining of nucleolar organizer regions (Ag-NORs). On the 3rd day’s pressure side after
tooth movement, the control group had about twice as many cells with one and more Ag-NORs as
the experimental group. Both on pressure side and tension side on the 3rd day after experimental
tooth movement, silver grain labelled *H-proline specifically increased compared with that of the
control group. As to the number of osteoclast,the experimental group specifically increased
compared with that on the pressure side of the control group on the 3rd and 7th days.

All the above findings demonstrated that treatment with PGE; inhibited the proliferation of
periodontal fibroblasts and activated collagen synthesis concerning the remodeling by the
activated osteoclast in the begining of tooth movement in rats.
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The effects of prostaglandin E, on periodontal ligament during experimental tooth movement in
rats.
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Fig.1. Photomicrographs on the 3rd day after tooth movement treated with PGE,.
A : Pressure side. There are a number of osteoclast (arrow heads) and complicated Howship’s
lacuna.
B : Tension side. There are higher activities of osteoblast (arrows).
A : alveolar bone
P : periodontal ligament
D : dentine

Table 1. The average number of Ag-NORs/cell in periodontal ligament cells during tooth movement.
Data are shown as mean =S. D. .

Group Days Pressure side Tension side

3 1.52£0.31 2.55%0.30

Control 7 1.87%0.20 2.25%+0.25
14 1.62+0.35 1.85%0.38

3 0.48+0.32 2.54%0.19

Experiment 7 1.59£0.43 2.36+0.22
14 1.7840.43 2.12+0.30

Control : Control groups treated with saline.
Experiment : Experimental groups treated with PGE..
Days : Days when tooth was moved by mechanical force.
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Fig.2. Graph showing the number of Ag-NORs/cell in pressure side of control groups.
For Ag-NORs staining,the modified silver colloid method was used.
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Graph showing the number of Ag-NORs/cell in tension side of control groups.
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Fig.4. Graph showing the number of Ag-NORs/cell in pressure side of experimental groups treated with
PGE.,.
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Fig.5. Graph showing the number of Ag-NORs/cell in tension side of experimental groups treated with
PGE,.
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Table 2. The average number of silver grains/800um? of labelled ®*H-proline during tooth movement.

Data are shown as mean *£S. D. .

Group Days

Pressure side

Tension side

3
Control 7
14

84.00%£29.06
135.67152.74
110.25%27.81

109.00£35.69
143.08£53.04
150.42£34.36

3
Experiment 7
14

175.17£53.45
98.40+30.02
101.00*=13.29

182.50+51.98
125.50+23.84
137.42%28.76

% @ Significant in 5% level of significance in the same term and side between control group

and experimental group.
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Fig.6. Analysis of silver grain labelled *H-proline during tooth movement.
Data are shown as mean = S. D..
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Table 3. The average number of osteoclasts during tooth movement.

Data are shown as mean =S.D..

Group Days Pressure side Tension side
3 10.58+4.66 X 1.08£1.26
Control 7 4.73%2.45 * 2.081+3.35
14 1.67£1.80 0.50+0.87
3 17.17£6.60 * 0.200.40
Experiment 16.25+7.55 * 4.08+3.35
14 1.17£1.90 0.18%0.39

* : Significant in 5% level of significance in the same term and side between control group

and experimental group.
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Fig.7. Changes of the number of osteoclast during tooth movement.
Data are shown as mean = S. D..
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