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ABSTRACT Objective: To establish a rat model of delayed tooth replantation and observe the prognostic characteristics of different
root areas, compare the rationality of different histological analysis methods, and provide references for related clinical and basic
research. Methods: Ten 6-week-old male Sprague-Dawley rats were replanted after the right maxillary incisor was extracted. They were
sacrificed 30 days after the operation, and the maxilla was separated. The physiological structures of the maxillary incisors and
periodontal tissue were analyzed from different sections by micro CT. After sectioning, HE staining, MASSON staining, and TRAP
staining were used to observe the healing of different parts of the root and the distribution of osteoclasts. Results: The labial side of the rat
incisor was covered by enamel, and the palatal side was covered by cementum. The healing situation and the distribution of osteoclasts
were different in different parts of the replanted tooth. Among them, 1/3 of the palatal side was suitable for the histology of root
resorption. analysis. There was no obvious absorption on the labial side of the tooth root. Compared with the apical 1/3 and the cervical
1/3, the absorption range and depth of the middle part was wider and deeper, and the number of osteoclasts was more distributed, in
which the difference was statistically significant (P<0.001), suggesting the rationality that the middle 1/3 of the palatal side is suitable for
histological analysis of root resorption. Conclusions: This experiment compares the healing of different parts of the tooth root in the
replanted rat model, and proposes a more reasonable histological analysis method, which can objectively reflect the healing mode of the
replanted tooth, and provides a better research model for further study about the healing mechanism of replanted teeth.
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Fig.1 Morphology of rat right maxillary incisor and periodontal tissue
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Note: A. 3D modeling image of rat maxilla B. coronal image C. sagittal image D. horizontal image
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Fig.2 HE staining and root resorption
i AEMIARKE B EMRHES C EMREES D FSMIARKRED E FBMIR AR F MR ZER
Note: A. The apical part of the labial side B. The middle part of the root part on the labial side C. The cervical part on the labial side D. The apical part of
the palatal side E. The middle part of the root on the palatal side F. The cervical part on the palatal side
(E:Enamel , ZF#1 /& ; D: Dentin, ZF Z< [ ; PDL: 7F J&i# ; AB: Alveolar Bone, FF &5 )
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Fig.3 MASSON staining of periodontal tissue of replanted teeth
i A EMIRSER B EMREHER C BRI D BMRLED E BSMR AR F ENRZE
Note: A. The apical part of the labial side B. The middle part of the root part on the labial side C. The cervical part on the labial side D. The apical part of
the palatal side E. The middle part of the root on the palatal side F. The cervical part on the palatal side
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Fig.4 TRAP staining and osteoclast distribution
i AEMIMRSKER B EMRAE C FMRFER D FFMRIES E FBMRAED F EMRZHED
Note: A. The apical part of the labial side B. The middle part of the root part on the labial side C. The cervical part on the labial side
D. The apical part of the palatal side E. The middle part of the root on the palatal side F. The cervical part on the palatal side
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