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PU12-alZ FERE PRI HE & PRI HREE 1 48 1) 5 400um
~550umDFEFH T D ZYFr OB B RO FIgME, 250
12650um~800um D HiPH T D &L [ OF RT3 fi
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WL THEBINS e fEx R L7

132 5 & B L 72 FEBEHE D 400um~550umiZ BT %
BHRELERLZRT. S HERIEHEL3gHIC BV T,
IR R 6 glie, FEWEPRIFL3GHEIZNT LT, BERIG 6 ghf i
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0.2

FEREIR i 6ghE HEPRIFi6ghE FENE R 13ghE BEDR I 13ghE
Rk % 1 p<0.05
T:sp sk 0 p<0.01
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HiE R % ]
[ E—
0.4 i
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0.1— —
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A EIMPERED R OB CEBT L L L L. B,
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The effects of orthodontic force on alveolar bone remodeling in diabetic rats

Junya Seki, Yoshiaki Sato and Junichiro Iida

ABSTRACT : Recently increasing numbers of adults are likely to receive orthodontic treatment and there may be many
patients with diseases typical of adults among these. Diabetes mellitus (DM) is a systemic disease affecting a considerable
number of such patients. However, little information has been reported of the optimum mechanical force for diabetic
patients. The purpose of this study was to examine the effects of orthodontic force on periodontal tissue with both light
and heavy forces by the streptozotocin (STZ)- diabetic rat model. The maxillary left first molar of 20 rats was moved
mesially by two conditions, 6g (10 rats) or 13g (10 rats), with a continuously applied force generated by a nickel-titanium
alloy closed coil spring for 7 days. Half of the rats at each force levels were injected with streptozotocin (STZ), making a
total of 4 groups. The maxillary right side of the molars was used as controls. On day 7 of the tooth movement, the rats
were sacrificed and the maxillae were immediately removed, fixed in a solution of 10% neutral buffered formalin overnight,
decalcified in 10% EDTA, and embedded in paraffin with conventional methods. Then, 5um thick horizontal serial sections
of the first molar were made with a microtome and stained with H&E for the histological investigations. Further, 4
sections among the 400-550um and also among the 650-800um sections from the floor of the pulp chamber of the first
molar were selected at 50um intervals. Light microscopic observations of the histological changes in the periodontal
tissues were also made. The centers of five pulp cavities of each first molar were linked to form a pentagon, and the ratio
of the alveolar bone area within this pentagon to the area without roots was calculated as the alveolar bone area ratio in
each rat using computer image analysis software. The results were : (1) In the 400-550um range, the alveolar bone area
ratio of the DM 13g group was statistically significantly smaller than the non-DM groups with both applied forces. And
the alveolar bone area ratio of the DM 6g group was statistically significantly smaller than the non-DM 6g groups. (2) In
the 650-800um range, the alveolar bone area ratio of the DM 13g group was statistically significantly smaller than the
other three groups. The results suggest that it is necessary to use lighter forces in the orthodontic treatment of DM

patients.
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