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3 Osteopontin and root development stage
are essential for pulpal healing following tooth
replantation

Division of Anatomy and Cell Biology of the Hard Tissue, Faculty of
Dentistry & Graduate School of Medical and Dental Sciences, Niigata
University

O Kiyoko Suzuki, Sanako Makishi, Hiroko Ida-Yonemochi
and Hayato Ohshima

[Purpose]

The interplay between osteopontin (OPN) and
neurovascular responses after injuries is not fully
understood. This study aims to investigate the role of
OPN during pulpal healing after tooth replantation in
Opn knockout (KO) and wild-type (WT) mice.
[Materials & Methods]

Maxillary first molars of 2 (not-erupted) and 3
(erupted) week-0ld-Opn KO and WT mice were
replanted, followed by the fixation at 3-14 days after
operation. Decalcified tissue sections were processed
for immunohistochemistry for Ki67, Nestin, PGP 9.5,
and CD31 and in situ hydridization for type I collagen
and Opn.

[Results & Conclusion]

Intense inflammatory reaction occurred to disturb
the pulpal healing in the replanted teeth of 3-week-old
Opn KO mice. In contrast, dental pulp achieved healing
in the 3-week-old WT mice, 2-week-old WT mice, and
in the 2-week-old Opn KO mice. Although root
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development was delayed in Opn KO mice compared
with WT mice, the quantitative analysis by uCT
showed significant differences during days 3-5. We
observed Nestin-positive newly differentiated
odontoblast-like cells beneath the reparative dentin in
all groups which showed pulpal healing, with Ki67-
positive cells increased in number within dental pulp.
In situ hybridization for type I collagen displayed
different distribution within dental pulp between WT
and Opn KO mice mainly at day 3. In conclusion, the
stage of root development and the gingival covering
affect the pulpal healing of replanted teeth, and OPN
plays an important role in proper inflammation and

revascularization.
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[Objectives]

We have reported that a glass ionomer cement (GIC)
containing fluoro-zinc-silicate fillers (Caredyne Restore;
CR) remarkably inhibited Streptococcus mutans biofilm
formation compared with a conventional GIC (Fuji W ;
FVII). However, the active ions may degrade with
time. This study aimed to assess anti-cariogenic biofilm
effects after being aged by water immersion for 3
weeks.

[Materials and Methods)]

The standardized discs of CR and FVII were
fabricated and stored in sterilized water for 3 weeks at
37°C. S. mutans UA159 biofilm was allowed to develop
on the surface before and after water aging for 24 h at
37 C using a modified Robbins device. Morphological
structure and bacterial viability were analyzed using
SEM and CLSM. Viable and total cell counts were
performed by colony forming units counting and
polymerase chain reaction-invader method. The

elemental mapping of the zinc and fluoride ions at the
biofilm-GIC interface was also performed using a
wavelength-dispersive X-ray spectroscopy electron
probe microanalyzer (EPMA).

[Results and Discussion]

Without the water aging, the number of total
bacterial cells on the CR was significantly lower than
that on the FVII. Water aging promoted biofilm
formation with no significant difference between CR
and FVIL These results indicated that anti-cariogenic
biofilm properties of CR and FVII may reduce after
longer aging time. Although the EPMA analysis
showed that the concentrations of fluoride and zinc
ions at the biofilm-GIC interface decreased due to
aging procedure, CR still possessed high amount of
fluoride and zinc ions.

[Conclusion]

CR exhibited superior antimicrobial properties when
compared with FVII immediately after restoration. No
active inhibition by the CR was observed after water
aging for 3 weeks.

5 Apatite forming ability of different endodontic
bioceramics in vivo and under in vivo mimicking
condition
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[Objective]

Hydroxyapatite (HA) formation is one of the key
attributes of bioceramics to exert their biological
advantages. With various endodontic bioceramics
available, it is crucial to understand their apatite
forming ability (AFA) for better clinical application.
This study aimed to reveal or estimate in vivo AFA of
various endodontic bioceramics.

[Methods]

Part 1: in vivo AFA of EndoSequence BC sealer
(Endo-BC), MTA Fillapex (MTA-F) and Nishika Canal
Sealer BG (N-BG) was evaluated by implanting the
materials in rat subcutaneous tissue for 28 days.
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Part 2: To find optimum in vitro condition for
estimating in vivo AFA of endodontic bioceramics,
simulated body fluid (SBF) containing different
concentrations of bovine serum albumin (BSA) was
tested regarding the ability to form apatite on Endo-
BC, MTA-F, and N-BG.

Part 3: In the part 2 experiment, SBF containing 10
g/L of BSA showed a result similar to the in vivo
experiment in rat subcutaneous tissue. Therefore,
AFA of eight endodontic bioceramics in the 10g/L
BSA containing SBF were evaluated for screening of
their in vivo AFA.

[Results]

Part 1: Only Endo-BC formed HA after rat
subcutaneous tissue implantation.

Part 2: In SBF containing 10, or 20 g/L BSA, only
Endo-BC produced HA; in SBF containing 5 g/L BSA,
Endo-BC and N-BG produced HA; in SBF containing 1
g/L BSA, all three tested materials produced HA.

Part 3: BioDentine, TMR MTA Cement Mielle,
EndoSequence BC RRM, and EndoSequence BC RRM
Putty exhibited a positive apatite forming ability after
aging in the 10 g/L BSA containing SBF for 28 days,
while Well-Pulp ST, Well-Pulp PT, TheraCal PT, and
Super MTA Paste did not exhibit the ability.
[Conclusion]

The AFA of tested endodontic bioceramics were
varied. Some materials may not produce HA in clinical
situations.
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function and the feeding status of older adults in
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[Background]

One of the essential approaches to prevent aspiration
pneumonia in older adults living in communities is to
select the proper foods that suit each individual’s
eating function. However, few guidelines have been
proposed for adjusting the food consistency,
particularly to match the oral function of older adults,
which will guide clinicians and caregivers in
appropriately modifying foods for nursing home
residents.

[Objective]

We investigated how oral, swallowing, and cognitive
conditions of older adults who required daily care in
nursing homes were associated with different dietary
consistencies.

[Methods]

We performed clinical examinations to record
dentition status, swallowing, and cognitive functions of
37 residents in nursing homes. The feeding status of
each individual, including food consistencies and the
need of assistance during mealtime, was also evaluated.
The Chi-squared test was used to determine the
relationships among parameters.

[Results])

The results from the Chi-squared test showed a
significant relationship between the food test score
using a rice cracker and the level of food consistencies,
and between the same test score and the level of
mealtime assistance, whereby the better the score of
the food test using a rice cracker, the better was the

level of food consistencies including use of a thickening
agent and also the better was the level of mealtime
assistance.

[Conclusion]

The results suggest that the food test using a rice
cracker was associated with the level of food
consistency and mealtime assistance for older adults in
nursing homes.
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2 Application of optical coherence tomography for
non-invasive evaluation of tissue-engineered oral
mucosa equivalent
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[Background]

Optical coherence tomography (OCT) is an imaging
technique used for non-invasive observation of three-
dimensional cell/tissue-engineered constructs and
provides tissue structure at a higher resolution than
other imaging modalities such as MRI or ultrasound.
[Objective]

We aimed to examine its feasibility to non-invasively
evaluate the quality of ex vivo produced oral mucosa
equivalents (EVPOME) developed on a micro-
patterned fish scale collagen scaffold over time.
[Methods]

Micro-patterned fish-scale type I collagen scaffolds
were fabricated in the stainless mold. Oral
keratinocytes were seeded onto the collagen scaffold
and cultured for 11 days to develop EVPOMEs. The
OCT system was Cell3 Imager Estier (SCREEN
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Holdings Co., Ltd.) . The OCT images of the same
EVPOME were obtained on days 7 and 11 in culture,
with 1000 x 1000 um axial and transverse resolution
with high magnifications (lum/pixels) . After imaging
of day 11 EVPOMEs, they were fixed with 4%
paraformaldehyde solution. The paraffin-embedded
sections were stained with hematoxylin and eosin for
histologic examination to compare the OCT images.
[Results]

Using this OCT system, the tomogram of live
EVPOMEs was successfully acquired from the same
EVPOME at days 7 and 11 in culture without any
tissue damage and contamination. In addition, the
micro-patterned structures of the scaffold were clearly
shown. Furthermore, gaps between the scaffold and
the epithelial layer in EVPOMEs were seen, which
was unable to detect before histologic examinations.
For day 11 EVPOMEs, the OCT images were well-
correlated with their histologic findings.

[Conclusion]

OCT imaging system is feasible for non-invasive
assessment for evaluating the quality of EVPOMESs
and can be used to monitor the epithelial development
of EVPOMEs.
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