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Use of a triple antibiotic solution affects the healing process of intentionally

delayed replanted teeth in mice
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Objectives, Methods, Results, Conclusionsz = 85,

ABSTRACT

Objective: |JA mixture of ciprofloxacin, metronidazole, and minocycline (3Mix) has been reported to be
effective against oral bacteria from carious and endodontic lesions in vitro and in vivo. The objective of
this study was to establish an animal model using mice for the application of 3Mix following
intentionally delayed tooth replantation and to investigate the effects of 3Mix on the healing process
of dental pulp and periodontal tissues.

Upper first molars of ICR mice were extracted, immersed in 3Mix solution at different
concentrations for 5-60 min with or without the use of a transfer solution (phosphate buffer solution
(PBS)), in addition to transfer solution alone, and subsequently repositioned in the sockets. Immunohis-
tochemistry for nestin and Ki-67, histochemistry for TRAP, and TUNEL assay were performed to assess

ulpal healing during days 7-21.
lncreased apoptosis was observed in the PBS group at week 1, followed by cell proliferation at
week 2, and tertiary dentin and/or bone-like tissue formation at week 3. In contrast, nestin-positive,
newly differentiated, odontoblast-like cells began to align along the pulp-dentin border following the
appearance of Ki-67- and TUNEL-positive cells during weeks 1-2 in the 3Mix groups, suggesting that
pulpal healing was accelerated. Severe root ankylosis was observed exclusively in the 3Mix groups.
Rinsing with PBS before replantation partially rescued the viability of the periodontal ligament, but
pulpal healing was delayed.
| Conclusions: |The application of 3Mix promotes pulpal regeneration of intentionally delaved replanted

teeth; however, its use may induce severe damag JOURNAL OF ORAL BIOSCIENCES
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enchymal cellS seems to be precisely controlled Spatiotemporally, an
the glucose uptake mediated by GLUT1 plays a crucial role in early
tooth morphogenesis including the determination of tooth size.

Supplementary materials related to this article can be found online
at doi:10.1016/j.ydbi0.2011.12.020.
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* Right maxillary first molars (M1) from 4-week-old Opn-KO and
wild-type mice were extracted and replaced with the HA-blasted
implants following drilling.

* Tounderstand the role of OPN in the * Following the fixation of animals at 3, 5, 7, and 28 days after
process of osseointegration after implantation, the decalcified samples were processed for H&E,
immediately placed implantation Azan staining, immunohistochemistry using anti-OPN, type |

* Toanalyze the healing patterns of the collagen and Ki67, TUNEL assay, and TRAP histochemistry.
bone-implant interface using Opn-KO and * Undecalcified samples were analyzed by Electron Probe Micro
wild-type mice Analyzer (EPMA).




Purpose Immediately placed implantation (by HA implant )

. Maxillary first molar i

- To understand the role of OPN in 4 T J Imolant ‘
the osseointegration process after A _p, 7‘

immediately placed implantation. | Iveolar socke |

- To analyze the healing patterns of
bone-implant interface using Opn-
KO (KO) and wild-type (WT) mice.

Materials & Methods Decalcified samples were processed for;

v H&E, Azan and Toluidine-blue staining

v" Immunolabeling for OPN, Type | collagen and Ki67
v TUNEL assay and TRAP histochemistry

* Right maxillary first molars (M1) from
4—-week—-old KO and WT mice were
extracted and replaced with the HA-

blasted implants. Undecalcified samples were analyzed by;

v" Electron Probe Micro Analyzer (EPMA)

= Following the fixation of mice at without removing implant

3, 5, 7 and 28 days after implantation,

the samples were processed for each. Backscattered Secondary electron image
distal I, s M3 ]
Ry M2
- M2
3 3
% ‘ A -

L A -
Undecalcified sample = Eecalcn‘/ed sample
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