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Detection of Atrial Fibrillation during Pulpal Blood Flow Assessment
using Doppler Ultrasound : A Case Report

O Chan-Hyun Lee!?, Sunil Kim!, Dohyun Kim®, Euiseong Kim!

Department of Conservative Dentistry, Yonsei University College of Dentistry, Seoul, Republic of Korea
2The Armed Forces Capital Hospital, Seongnam-si, Gyeongi-do, Republic of Korea

Case Report :

This report describes the case of a 52-year-old male patient who exhibited suspicious pulsation patterns during pulpal blood flow assessment
using Doppler ultrasound. Initially, he was not aware of his cardiovascular problem ; however, after referral to a medical clinic, he was diag-
nosed with atrial fibrillation.

The patient was injured in a motor vehicle accident and referred to our clinic for management of multiple traumatized teeth. On clinical exami-
nation, several teeth exhibited negative responses to cold and electrical sensibility tests. To make an accurate diagnosis, pulpal blood flow
assessment using a Doppler ultrasound device was performed. During the tests, irregular pulsation patterns were detected, indicating the pos-
sibility of a cardiovascular problem. As he denied any history of cardiovascular problems, he was recommended to visit a medical doctor for
further evaluation. The following day, he visited a medical clinic, and a 12-lead electrocardiogram was performed. He was ultimately diagnosed
with atrial fibrillation with idioventricular rhythm, and was started on anti-coagulant medication for prevention of thrombogenesis, which is a
possible complication of atrial fibrillation.

As presented in this case, Doppler ultrasound can provide useful information, not only about blood flow in the dental pulp, but also about an
individual’s pulsation rhythm. When a patient presents irregular pulsation patterns in certain situations, the possibility of cardiovascular prob-

lems should be considered and appropriate referral to a medical doctor should be made.

Chan-Hyun Lee
Department of Conservative Dentistry, Yonsei University College of Dentistry

army64dent@yuhs.ac
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Effects of S-PRG fillers containing Li ion on the function of pulp cells
O Manahil. S. Ali, Motoki Okamoto, Shungo Komichi, Masakatsu Watanabe,
Yoshihiro Ito, Yusuke Takahashi, Mikako Hayashi
Osaka University Graduate School of Dentistry, Department of Restorative Dentistry and Endodontics
I. Object:

Mineral Trioxide Aggregate (MTA) is considered to be a golden standard material in vital pulp therapy, since it showed superior ability to
promote the pulp cells’ differentiation into odontoblast-like cells and to facilitate tertiary dentin formation. Our previous study reported that
surface pre-reacted glass (S-PRG) fillers act as bioactive molecules and induced dentin bridge formation (Okamoto et al., Annual Meeting of
the JSCD, 2014). Li ion was reported to repair the pulpotomized pulps in rats (Ishimoto. K et al, J. Biol. Chem, 2015). We have showed that a
novel combination of this bioactive S-PRG fillers containing Li+ could promote the healing process of injured pulp tissues after application as a
direct pulp capping material in exposed rat pulp (Ali et al., Annual Meeting of the JSCD, 2017). Present study is the first report to evaluate the
behavior of pulp stem cells when interact with S-PRG filler containing Li ions. The aim of this study was to evaluate the interaction of S-PRG

filler containing Li+with human dental pulp stem cells in vitro.

II. Materials & Methods :

Human dental pulp stem cells (hDPSCs) (Lonza, Switzerland) (passage 3-6) were used in this study. Extracted solutions of different concen-
trations of S-PRG cement containing LiCl were prepared by SHOFU Inc. The extract solution of S-PRG cement without Li ion was used as a
control. Trypan blue and hemocytometer were used to count cells to examine the proliferation capability of hDPSCs in direct contact with the
different extracts. Lactate dehydrogenase (LDH) assay was done to detect the cytotoxicity of the combination in different concentrations
(10,100 and 1000 mM) of the materials. Alkaline phosphatase (ALP) activity was measured by ALP staining and analyzed by Image J software
to evaluate the differentiation of the cells. Alizarin red staining was performed to assess the mineralization ability by spectrophotometric analy-
sis. Data were presented as mean=SD of triplicate trials. Statistical analysis was performed using one way ANOVA with Tukey Kramer post

hoc test (a =0.05).

II. Results :

Results of the proliferation assay showed that incorporation of Li ion into S-PRG fillers didn’t affect the growth of hDPSCs. LDH assay also
showed there were no significant difference among all the groups investigated. The extract of S-PRG cement containing 10 or 100 mM of LiCl
promoted the differentiation and mineralization of the hDPSCs. These results could be associated with the release of multiple ions including Li

ion from S-PRG cement.

IV. Conclusion :

Li ion containing S-PRG cement is compatible with the human dental pulp stem cells with no cytotoxic effects. The new combination of S-PRG
and Liion (10 or 100 mM) could enhance both differentiation and mineralization of the pulp cells. Further investigation is necessary such as
assessment of markers expression through PCR or gel electrophoresis to assess the possibility of involved mechanism of Wnt/B-catenin sig-
naling pathway.

This study was partly supported by grants from JSPS KAKENHI Grant No. 16K20453, 17K11704.

Manabhil. S. Ali
Osaka University Graduate School of Dentistry, Department of Restorative Dentistry and Endodontics

manahilnory91@hotmail.com
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Laminin111 is an odontoblast-like cell adhesive and conducive to its differentiation

toward hard tissue forming phenotype

O Jia Tang! and Takashi Saito®

Division of Biochemistry, Department of Oral Biology, School of Dentistry,
ZDivision of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School of Dentistry,
Health Sciences University of Hokkaido, Japan

I. Object:
The present study seeks to investigate the effect of Laminin111 (LN111) on an odontoblast-like cell line-MDPC-23 cell.

II. Materials & Methods :

MDPC-23 cell, a rat odontoblast-like cell line, was used. LN111 (1 mg/mL, 1.2020, Sigma) was diluted in ultrapure distilled water (10977015,
Gibco) to 100 ug/mlL, 10 ug/mL, 1 ug/mL, 0.1 ug/mL. The protein solution was poured into non-tissue culture treated polystyrene multi-well
plates and left dried up with lid open in the clean bench for two consecutive days. The water-coated wells served as control. Cells were seeded
to LN111-coated or control well for the evaluation of proliferation (CCK-8 assay), differentiation (ALP activity assay and real time RT-PCR)

and mineralization (Alizarin red staining) . Data were analyzed by post hoc Tukey HSD test with statistical significance level setting at p<<0.05.

II. Results :

Cells exhibited concentration-dependent increase of proliferative activity on LN111-coated substrates, especially, a coating concentration of
100 ug/mL appears to be the optimum one in eliciting the strongest cell proliferation. Moreover, the same concentration promoted an early
spreading and flattening of MDPC-23 cell as shown by the phase contrast microscopy photo. ALP activity in all the LN111 groups was dramati-
cally enhanced on day six The inducing effect of coated LN111 was further confirmed using real time RT-PCR. Gene expression of DMP-1
(2.01%0.27 fold), DSPP (1.36+0.06 fold), OPN (2.56+0.04 fold), ITGA1 (1.29+0.03 fold), ITGA3 (1.52=0.05 fold),, ITGA5 (1.36%0.04 fold),
and ITGB1 (1.29£0.04 fold) was significantly promoted by coated LN111 (100 #g/mL) as compared to control. BSP (1.29=0.01 fold) was
enhanced by LN111 (10 ug/mL), but to a lesser extent by LN111 (100 pg/mL) (1.10%0.03 fold). OCN expression was slightly augmented in
LN111 (10 ug/mL and 100 1g/mL). In contrary, expression of ALP was slightly down-regulated in LN111 (1 #g/mL, 10 ug/mL and 100 ug/
mL). Coating of LN111 accelerated mineralization of MDPC-23 cells as demonstrated by quantification of alizarin red staining intensity, simi-

larly to the proliferation data, the mineralization level was highest in LN111 (100 ¢g/mL).

IV. Conclusion :

The findings showed that a coating of LN111 promotes the spreading, proliferation, differentiation and mineralization of odontoblast-like cells.
Specifically, the optimum coating concentration was suggested to be 100 1tg/mL in MDPC-23 cell. (This study was supported by JSPS KAK-
ENHI Grant Numbers JP15H05024 to Saito T and JP17K17139 to Tang J.)

Jia Tang

Division of Biochemistry, Department of Oral Biology, School of Dentistry,
Health Sciences University of Hokkaido

tangjia@hoku-iryo-u.ac.jp



AE4 (I515)
[2501]

3D imaging of dental caries using swept-source optical coherence tomography

O Yasushi Shimada®, Alireza Sadr?, Yasunori Sumi®, Junji Tagami*, Masahiro Yoshiyama'!

IDepartment of Operative Dentistry, Okayama University, “Department of Restorative Dentistry, University of Washington, *National Center for
Geriatrics and Gerontology,

“Department of Cariology and Operative Dentistry, Tokyo Medical and Dental University

I. Object:

Optical coherence tomography (OCT) is a noninvasive imaging method that performs high resolution cross-sectional imaging of internal
structure by measuring echoes of backscattered light. Cross-sectional images are generated by multiple axial measurements of echo time
delay and scanning of the incident optical beam transversely. Acquiring serial cross-sectional images by scanning the incident light beam in a
raster pattern can produce three-dimensional, volumetric data sets.
The purpose of this study was to assess the 3D imaging of dental caries using swept-source OCT (SS-OCT) for the detection and diagnosis in

clinic.

II. Materials & Methods :

Ten unrestored surfaces of premolars and molars with a possibility of caries were selected from the patients in clinic. 3D images of caries were
constructed from the surfaces using SS-OCT. The following 4-point rank scale was employed to record the level of caries progression on the
basis of bitewing radiographs or SS-OCT images :

0 : Sound tooth surface.

1 : Superficial enamel demineralization without cavitation.

2 @ Localized enamel caries. Breakdown due to caries was limited to the enamel thickness.

3 : Dentin caries. The lesion depth was beyond DE] and penetrated into dentin.

The results were compared with clinical observations obtained after the treatment.

II. Results :
3D imaging using SS-OCT could detect dental caries present at the occlusal fissure and proximal contacts in clinic. In SS-OCT, caries was

imaged as bright zone due to the increase of backscattered signal in gray-scale image.

IV. Conclusion :

3D SS-OCT could image the dental caries to be a more reliable and accurate method than dental radiographs.

Yasushi Shimada
Department of Operative Dentistry, Field of Study of Biofunctional Recovery and Reconstruction, Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama University, Japan

shimada.ope@okayama-u.ac.jp
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Optical assessment of dentin de/remineralization from a phosphate-based desensitizer

using optical coherence tomography

O Kumiko Matsuzaki', Yasuo Shinno®, Akihito Yokoyama', Yasushi Shimada',

Alireza Sadr?, Yasunori Sumi®, Junji Tagami*, Masahiro Yoshiyama'

IDepartment of Operative Dentistry, Okayama University, “Department of Restorative Dentistry, University of Washington, *National Center for
Geriatrics and Gerontology, *“Tokyo Medical and Dental University

I. Object:

Optical coherence tomography (OCT) is a noninvasive imaging device that can provide cross—sectional images of internal biological structure.
In addition to offering high resolution morphological images, the OCT signal can be used to estimate attenuation coefficient (ut) of enamel and
dentin. Previous studies have demonstrated a strong correlation between ut determined by swept-source OCT (SS-OCT) signal and mineral
changes of demineralized lesions. A new phosphate based desensitizer has been developed that contains zinc-fluoride glass. The purpose of

this study was to evaluate demineralization inhibition effects of a new dentin desensitizer using SS-OCT.

II. Materials & Methods :

Ten dentin slices prepared from caries free human premolars or molars were polished with #600 silicon carbide paper and slightly demineral-
ized using artificial demineralizing solution (pH=5.0) for 5 days. Two areas namely treated (T) and un-treated (UT) were assigned on the
demineralized dentin surface as follows ; The half of the surface on each slice was treated by the desensitizer containing zinc-fluoride glass
(Zinc-F, GC) for 20 seconds according to the manufacturer’s instruction (T), while the other half surface was stayed as UT area. The dentin
specimens were then randomly divided into 5 slices each and allocated one of the following treatment groups ; (i ) further demineralization
group was immersed in the demineralizing solution at pH 5.0 ; (ii ) remineralization group was immersed in remineralizing solution (pH 7.0).
After the storage for 3 days, five cross-sectional images of dentin from each dentin slice were obtained using SS-OCT (IVS-2000, Santec) at
1330 nm center wavelength. For image analysis, image analysis software (Image] version 1.47n) was used to import the data of SS-OCT. A
region of interest (ROI) from the surface (width 1000 ;«m X optical depth 500 um) was selected and converted to a signal-intensity depth
profile. The signal intensity within the ROI was integrated as the area under curve (AUC500). The ut was also calculated on each average sig-

nal-intensity profile. The obtained values were statistically analyzed at significance level of a =0.05.

II. Results :
In the demineralization group, SS-OCT signal from T surface showed slight increase in AUC500 for T surface but no significant difference was
observed (p>>0.05). However, ut for T surface was significantly lower than the UT surface (p<0.05). Remineralization group showed no sig-

nificant difference of AUC500 and it between the T and UT surfaces (p>0.05).

IV. Conclusion :
The new dentin desensitizer containing zinc-fluoride glass showed less signal attenuation in the demineralization group. The new desensitizer

could decrease the further demineralization on dentin after the treatment.

Kumiko Matsuzaki-Tanaka
Department of Operative Dentistry, Field of Study of Biofunctional Recovery and Reconstruction, Okayama University Graduate
School of Medicine, Dentistry and Pharmaceutical Sciences

tanaka-k@cc.okayama-u.ac.jp
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Effect of Color and Curing Mode of Dual-cure Composite Resin on
Polymerization Shrinkage
OYi-San Kim, Bin-Na Lee, Yun-Chan Hwang, In-Nam Hwang, Won-Mann Oh, Hoon-Sang Chang
Department of Conservative Dentistry, School of Dentistry, Chonnam National University, Gwangju, South Korea
I. Object:

To evaluate whether the color affects the polymerization shrinkage of dual-cure composite resin when light cured or self cured.

II. Materials & Methods :

Modified bonded-disc method was used to measure the axial shrinkage of the composite resin specimens. Four colors of dual-cure composite
resin, namely, Blue, Light, Medium, and White (MultiCore Flow, Ivoclar Vivadent) were selected. Specimens were fabricated in the size of 0.5
mm thickness and 6 mm diameter using 0.5 mm thick orthodontic wire between a slide glass and a cover glass. A linear variable differential
transformer (LVDT) sensor was used to measure the axial polymerization shrinkage of the specimens for 1600 seconds. For the light cured
specimens, light curing was initiated after 20 seconds of shrinkage measurement which lasted for 20 seconds. For the self cured specimens,
light curing was omitted (N=5). Data were analyzed with SPSS (IBM) two-way ANOVA (color and curing mode) and Duncan post hoc test
(& =0.05).

Ill. Results :
Two-way ANOVA showed significant differences in color as well as curing modes of dual-cure composite resin (p<0.05). Blue colored com-
posite showed significantly lower polymerization shrinkage than the other composites and self curing showed significantly lower polymeriza-

tion shrinkage than light curing.

IV. Conclusion :
The color as well as the curing mode affected the polymerization shrinkage of dual-cure composite resin. For MultiCore Flow, Blue color and

self curing showed lower polymerization shrinkage compared to other colors and light curing.

Yi-San Kim
Department of Conservative Dentistry, School of Dentistry, Chonnam National University

angelboys85@naver.com
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Polymerization shrinkage stress and flexural properties

of low viscosity bulk-fill and conventional resin composites

O Akimasa Tsujimoto2, Yuko Nagura®, Kie Nojiri!, Ryo Ishii!,
Arisa Imai', Takayuki Suzuki', Toshiki Takamizawa'’?, Masashi Miyazaki'’?

Department of Operative Dentistry, School of Dentistry, Nihon University, Japan

2Division of Biomaterials Science, School of Dentistry, Nihon University, Japan

I. Object:

Recently, low viscosity bulk-fill resin composites have gained popularity with the increased usage of direct chair-side application of resin com-
posite for large cavities in posterior teeth, since they avoid the time consuming incremental restorative process. As more low viscosity bulk—fill
resin composites come onto the market in answer to clinicians’ demands, a comparison of their cusp deformation and flexural properties to
those of low viscosity conventional resin composites is needed to assess the suitability of the material for posterior tooth. The purpose of this
study was to investigate polymerization shrinkage stress using the aluminum cusp deflection method, and flexural properties in accordance

with International Organization for Standardization (ISO) 4049.

II. Materials & Methods :

Three low viscosity bulkfill resin composites : Filtek Bulk Flowable Restorative (3M), Beautifil Bulk Flow (Shofu), Bulkbase High Flow (Sun
Medical) ; and six low viscosity conventional resin composites : Supreme Ultra Flow (3M), Clearfil ES Flow (Kuraray Noritake Dental), Clearfil
Majesty LV (Kuraray Noritake Dental), MI Fill (GC), Unifill Low Flow Plus (GC), Estelite Universal Flow (Tokuyama Dental) ; were used.
Polymerization shrinkage stress was measured with the aluminum cusp deflection method, expressed as microns of deflection 10 minutes after
light irradiation. The aluminum block was cut to form a MOD type slot (4 X8x4 mm). For the low viscosity bulk fill resin composites, the
whole 4 mm depth was filled in one step and light irradiated. The conventional composites were filled and light irradiated in a layered proce-
dure : each 2 mm layer was irradiated separately, and cusp deflection was measured for each layer and added together to give the total stress.
The flexural strength and elastic modulus of low viscosity bulk-fill and conventional resin composites were measured using a Teflon mold
(25X 2 X2 mm) in accordance with ISO 4049. Scanning electron microscopy observations of low viscosity bulk—fill and conventional resin com-

posites were also conducted.

1. Results

The polymerization shrinkage stress, flexural strength, and elastic modulus of low viscosity bulk-fill and conventional resin composites are
material dependent. The polymerization shrinkage stress, flexural strength and elastic modulus of bulkfill resin composites were lower than
or similar to those of conventional resin composites. Neither flexural strength nor elastic modulus might be a good predictor of polymerization

shrinkage stress in low viscosity bulk—fill and conventional resin composites.

IV. Conclusion :
Some low viscosity bulkfill resin composites showed improvements in polymerization shrinkage stress and their flexural properties were simi-
lar to their conventional equivalents. The enhanced physical properties of the low viscosity bulk-fill resin composites suggested that these

resin composites might perform better for large cavities in posterior teeth.

Akimasa Tsujimoto
Department of Operative Dentistry, Nihon University School of Dentistry, Japan

tsujimoto.akimasa@nihon-u.ac.jp
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Effect of contamination and cleaning methods on bond strength of
resin cement to zirconia ceramic
O Young-Bo Shim, An-Na Choi, In-Hye Bae, Sang-Mi Ahn, Sung-Ae Son, Jeong-Kil Park
Department of Conservative Dentistry, School of Dentistry, Pusan National University, Yangsan, Korea
I. Object:

The purpose of this study was to evaluate the effect of contamination and cleaning methods on the shear bond strength of zirconia to resin

cement.

II. Materials & Methods :

Eighty zirconia disk specimens of 15 mm in diameter and 1 mm in thickness were polished and wet-grounded with a 600-grit silicon carbide
paper. They were then particle abraded with aluminum oxide and divided into 8 groups (n=10). All groups were first treated with one coat of
an MDP primer (Z-prime Plus). Then, all specimens (except the negative control, group 8) were contaminated with saliva. The specimens
were cleaned by rinsing with water (groups 1and 4) or cleaned with cleansing solution (Ivoclean) and rinsed (groups 2 and 5) or cleaned
with 1% NaOCl and rinsed (groups 3 and 6). Groups 4 to 6 were treated with one coat of an MDP primer again. All specimens were then
bonded to an self- adhesive resin cement (RelyX U200) with 2.5 mm diameter tube was filled with composite (Filtek Z100). All groups were
stored in distilled water at 37°C for 24 hours. Shear bond strength test was performed using a crosshead speed of 1 mm/min. The data was sta-

tistically analyzed by ANOVA and Tukey’s test at p<<0.05 level.

II. Results :

Group 7 (positive control) showed the lowest bond strength. Groups 1 and 3 showed low shear bond strength and did not show significant dif-
ference with group 7. Group 2 showed significantly higher shear bond strength than groups 1 and 3, and did not show significant difference
with the group 8 (negative control). A comparison of the single coating of MDP and re-coating of MDP showed a significant difference

between groups 1 and 4 and between groups 3 and 6 but there was no significant difference between groups 2 and 5.

IV. Conclusion :
Within the limitation of this study, water rinsing and NaOCl were found to be ineffective in removal saliva contaminants from the zirconia sur-
face. On the other hand, Ivoclean was found to be effective regardless of the re-coating of MDP. When water or NaOCl is used to remove sur-

face contaminants, a re-coating of MDP has a positive effect on cementation.

Young-Bo Shim
Department of Conservative Dentistry, School of Dentistry, Pusan National University

lightscatter@naver.com
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Color stability of resin infiltration technique on the artificial white spot lesion
O Young-Hoon Kim, Tae-geon Kim, Bin-Na Lee, Hoon-Sang Chang,
Yun-Chan Hwang, Won-Mann Oh, In-Nam Hwang
Department of Conservative Dentistry, School of Dentistry, Chonnam National University, Gwangju, Korea
I. Object:

The purpose of this study was to evaluate the color stability of resin infiltration technique on the artificial white spot lesion by the accelerated

test.

II. Materials & Methods :

There were two groups : test group was 12 central incisors, control group was restorative composite resin Charisma shade Al and A3.5. The
coronal portion of incisors were cut and embedded in acrylic block with orthodontic self-curing resin, exposing the buccal surface. Composite
resin, five each color of resin, was prepared in 5 mm diameter and 3 mm thickness. The artificial white spot lesion was prepared in 12 teeth as a
test group and restored with ICON by the manufacturer instruction. All specimens were stored in the distilled water at 60°C for 30 days for the
accelerated test. The distilled water was changed every five days and color change was estimated at 5, 15 and 30 days.

The color property of specimens was estimated to the transformed value of CIE L*, a*, b* with the spectrocolorimeter. Also shade scan was

made before and after the accelerated test with the dental colorimeter to evaluate the clinical meaning of color change.

II. Results :

The amount of color change AE* in specimens restored with ICON was 5.55 and in Charisma Al shade, 6.45 and Charisma A3.5 shade, 4.0.
Shade scan with dental colorimeter showed that guide number (Vita Classical shade) increased in ICON group and the shade increased in
Charisma group. This means clinically recognizable color change occurred.

The color change of ICON showed significant difference between 5 days, 15 days and 30 days. But there was no significant difference in the

test group and Charisma A1l group as well as test group and Charisma A3.5 group.

IV, Conclusion :
ICON with resin infiltration technique showed significant difference after the accelerated test. However, there was no significant difference in
the color stability compared to the commercial composite resin in this study. Therefore, this study suggests there is no serious problem of

color stability in the clinical use of ICON.

Young-hoon Kim
Department of Conservative Dentistry, School of Dentistry, Chonnam National University
dokki09@hanmail.net
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Effect of alumina air—abrasion on changing and adhesion for Ag—Pd—Cu-Au alloy
Division of Endodontics and Restorative Dentistry, Department of Oral Functions, Kyushu Dental University Division
of Biomaterials, Department of Oral Functions, Kyushu Dental University
CHirotake MIYAHARA!, Shinji YOSHIT!, Hiroshi IKEDA? Yuki NAGAMATSU? Hiroshi SHIMIZU? Chiaki KITAMURA'
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Table 1 Materials used

Material/Trade name Composition Manufacturer
Casting alloy
Castwell M.C.12 Ag 46, Pd 20, Cu 20, Au 12, (mass%) GC Corp.
Luting material
Super-Bond Opaque powder PMMA. Titanium oxide Sun Medical Co., Ltd.
Super-Bond Catalyst TBB Sun Medical Co., Ltd.
Methyl methacrylate (MMA) MMA 99.8% Wako Pure Chemical Ind., Ltd.
Primer
V-Primer VBATDT, Acetone Sun Medical Co., Ltd.
Super-Bond PZ Primer (Liquid A} MDP. MMA Sun Medical Co., Ltd.
Alloy Primer VBATDT, MDP, Acetone Kuraray Noritake Dental Inc.
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Evaluation of physical properties of a new elastomer applicable for dental 3D printer
ICariology and operative dentistry, Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University,
Tokyo, Japan “Oral Prosthetic Engineering, Graduate School of Medical and Dental Sciences,
Tokyo Medical and Dental University, Tokyo, Japan
OAlSendi Qutaiba’, Masaomi ITkeda® Toru Nikaido!, Yumi Tsuchida? Tetsuya Suzuki? Junji Tagami'

[Purpose] Digital technology has revolutionarily advanced and changed clinical application in Dentistry. However,
there is little attempt to induce elastomeric materials applied for Digital Dentistry. The aim of this study was to
evaluate physical properties of a new elastomeric material applicable for a dental 3D printer.

[Material & Method] Three thermoplastic elastomers: ABS, PLA (Mutoh Engineering) and an acrylic block copolymer
(Kurarity, Kurarity-IM730H, Kuraray) and a dental self—curing resin (PMMA, Unifast 3, GC) were used in this study.
The physical properties of these materials were evaluated by measuring water sorption (WS), dimensional accuracy (DA),
and shear bond strength to PMMA (SBS). For WS, the specimens (d=50 mm, h=1 mm) were measured by weight after desiccation
and immersion in 37°C distilled water for 1 day, 1 week and 1 month. For DA, deformation of the specimens (d=10 mm
inside, 15 mm outside, h=10 mm) was measured after desiccation and immersion in 37°C distilled water for lday and
Iweek. For SBS, the specimens (d=20 mm, h=10 mm) were ground with #600 grit-SiC and a self-curing resin (Unifast 3)
was then filled in a teflon ring (d=3 mm, h=4 mm). After storage in 37°C distilled water for 24 hours, they were loaded
at a crosshead speed of 1 mm/min by a universal testing machine (AGS—J, Shimadzu). The Data were analyzed by Repeated
measures ANOVA and t-test with Bonferroni correction at 95 % confidence level (N=15).

[Result and Discussion] The results were summarized in Table below. The WS value of PMMA was significantly higher
than those of the other materials after 1 day, while the WS values of Kurarity were significantly higher than those
of the other materials after 1 week and 1 month (p<0.05). The DA values were influenced by water storage periods
except for Kurarity. There were no significant differences in SBS among ABS, PLA and PMMA (p>>0. 05). The SBS of Kurarity
was the lowest among the materials.

[Conclusion] The acrylic block copolymer demonstrated the unique physical properties, suggesting the potential to

apply for a dental 3D printer.

Properties Period ABS PLA PMMA Kurarity
0 1 day 9.97+1.46* 11.32+0.8122 18.92+1.51 13.51+1.88 *
(ng/enm?) 1 week 19.49+3.944.0< 16.03+2.278> 24.95+4.475< 33.43+12.86
mm
g 1 month 20.84+4.7944 16.06+2.728< 24.29+5.48€ 41.76+8.72
1 day -3.71£1.48 -1.02+1.23¢ / -1.33+£2.25D¢
DA (%) —
1 week -1.58+1.227 0.30+2.378 ! -0.67+1.492f¢
SBS (MPa) 1 day 28.46+3.69" 30.39+4.00" 29.08+6.11" 23.03+2.50
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Development of hydroxyapatite nanoparticle—assembled powder using basic fibroblast growth factor as a
pulp—capping agent
'Graduate School of Dentistry, Department of Operative Dentistry, Osaka Dental University ZDepartment of Operative
Dentistry, Osaka Dental University Graduate School of Medicine Dentistry and Pharmaceutical Sciences
(OKazuki IMURAY, Chikako HIRAI% Hideji MIKI? Satoko OUCHI? Hiroaki TANIMOT(? Masahiro OKADA®
Kazushi YOSHIKAWAZ Kazuyo YAMAMOTCO?

[#=]
ML OBEEANRE L CE T2 LIC kD sl ARRE R EOTRREN S LB bShoob D, Jok, BREEIITKEM AL 2D B3OS
T, Folt, T/ WA ROZAAEHT AT RaX 735 A MNF ) T35 A N DSBSz, 20T ) T35 4 Nt Es
MUK, (OFGF) YAIRIZIESE L. F/ 7738 A = bIGF A ER L, BBOERRIABIRET 27200, ATHICERME 727 > ho
Mtk ORI L, SAVEAIRIO 2, DU, SR O D AR I FR T T o7,

[bhkE k]
(NH,) HPO, D7KIAR % Ca (NO,) o *H0 DAIRIRIZHSIN L, 20D T 735 A SO (ca. 3with) 2R Y 7~ T 7 AT L UL TE0C
T 18 R DI AR EE IO TT ) T35 A Nl LT, 20T ) T35 A vO7 1 v 7 5 2 L TR0 pn¥A 2D/ 7
IREA NREVEL T, 2OV TV RS (SEM; S-4800; AN T2 ) i —R) & VT 5KV CH U 7V ABIE L
7o 7=V TIEHRANSIOUERT Spectrum One  (FT-IR , Perkin-Elmer Inc.) ZAH LT, FI-IR A~ ML&1S7,  FGSdEE, X HRamm
& (XRD-6100; Shimadzu Corp) 12k > TRIE LT, ALK o fBEHHRIR (15KV) ZA % 7= EAT X MR T4 o TRE R PHI X—tool (XPS. Ulvac—Phi,
Inc.) ZHV TR Ca/P HAHIE LTZ,
8 MK Wistar FHEET ~ b 16 IERMH LTz, $_TODT v MIA Y IVT AL AN L, R — IR Y RhA AR
PG L, TR~ 7 82 a—7 YR8 Oy NSRRI A A PE L RAA 2 MCTERR0.5 mm OFE#H % H T DR a1 1o
7, WS T ERRD M ARG L ERRA S SRRIAA T o7, I E LC ) TR A b T 7735 A -bIGF 5 (OFGF 0. 1
mg/ml) TR ZIEI AN — EIRaaRR i U7z, SOHIN IR LAV o W] (A o)V 5 T2y 75 A) (TTERELRIIRE Ui,
WL RS, A A— SR R (P AT V) TER LTz, WAL L DA T DT dxt Gt R Mo Tk L, 7,
14 HRIZEREENEN A TLE2 b LS — L OREIZEPGETRREE 542 L > TLESESH, 10% W EFEA L~ U Afk% Pl CRERTEIE 24TV,
RS LB AR tH U, B0 LT BRI R~ A 2 0 7 4 — T A X BRCT (SMX-130CT; Shimadzu Corp) Z VN CHIEBHRE 24TV, 3D
BEBIREHY 7 b7 (IRI/3D-BN; T Ry VAT AT P=T Y ) %V CBIER AT o7, BETRIL, R E> T~ R
XA Ty HE) Yettdk VOB ERREAL R L, SRR < 1 0 sl LA E R AR TR LT,

[ L OEE]
SEMBEZORERIZ, T/ 7738 A MREFDNERSK 30m OERFEFAEZ AT L, T 7R RICT /A ADZHL ({10 mm) AEEESh-Z L 285
MU, FT-IR BLOXRD IEE, FeoFEZ L > THERESNZT ) 7738 A4 MGRMEFER L e 73714 "Dy, o
U I DRI SN eh o Te T L AR U, XPS THIE LIMRD Ca / PIRTEHT 1. 45 THY | MRRHIRER/ eIV D A
THH I EIRRENZ, <A 71 CT BLUSD BEBE N 7 b =7 O Sl CORH R TR O e
TR CEDRBMG AT, HE YetalZ X B JRBEEREAAIRA T3, | IR g OREREEN o < DHBE SN E L A CIHE LN
VRSN, 2%, T T RE A MIEZR YT, S SHRIIRORE CEIONAEEG A EN MBI S, T T /3% A h-bFGF AN
(ZHUNT, RIENRO)EPH RFR o7 HIEAERF B DA R, LIk, F 732 4 b-biGR EEAN SO A T2 2 LAV
S,

ONBREERIR: - BB ORGEE S 17-02012))
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Sub-MIC DI N BRI T u~F DU in vitro BBESM FT 4 VAT E 2 HEE
VRS AR DIEERRRISSEE O iy
Ok !, K& ', BRI -, e &6 B B—RR!

Effects of sub-minimum inhibitory concentration of chlorhexidine gluconate on development of in vitro
multispecies biofilm
Division of Cariology, Operative Dentistry and Endodontics, Department of Oral Health Science, Niigata University
Graduate School of Medical and Dental Sciences
OVYUKI SUZUKI', Tatsuya OHSUMI', Taisuke HASEGAWA! Shoji TAKENAKAY Yuichiro NOIRI!

[BE9] S, B NEEPHILRELL T (sub-MIC) OPEANTEE FIZINT, /M A7 /LA BF) MBS D &) s
REITCND, HIEZRW TS, YEHIREZII U &3 DHERG L, MERIZ & O AR SHURARGEE & & HIZ subMIC L7257z
b, BRI EASET D AHE N $H 5, £ 2 TARIBECIL. o 8WRIFGIE T D Streptococcus mutans, Streptococcus oralis
BEW dctinomyces naeslundii @ 3 BEFESEED in vitro B A7 AV AET /UK L, subMIC DU va gy ajL
XUV (H6) ZERASETZE ED S T 4 VA RIE TR O TR LT,

[B1# R OI7HE] Tryptone—yeast extract (TYE) B5HINE ThE# LAl U7- B (Dy=0. 6) %, 1:1:10° [S. mutans : S, oralis :
A naeslundii ] OEETIRA LT, PHIELIZHi% Calgary Biofilm Device (CBD) (2 200 u 1 437E L, 12 FHERAEE (N.85%,
00,10% 0,5%) T2 = & THHHTE S, 0.1% sucrose 78 TYE BEHU T L 4 HRSERGESE L BF AT S 872, BEHIT 12 W
LA LTS, 4 B, 1/10 MIC (0.06 1 g/ml) D CHG (Sigma-Aldrich A5 ¥RNNTYE #ALEH10. 1% sucrose £) H1IZ 2
HEWER S 872 (= 4), CHG FRANIN TYE iIAEEHIC 2 RREH S ¥ b %k o he— Uit e Lz, BF JEREIY. EEAE
THENGE (SEM) ZFWTEIERT D L & biT, Calcein-AM(Thermo Fisher Scientific ) 351 U8 Rhodamine—B (& T st %
i L SRS ——EEE (CLSW) % FAV N CRIER L, BF ORI DASEDES T3 % 728, LIVE/DEAD Bad.ight Bacterial
Viability Kit (Thermo Fisher Scientific #H) Z v T CLSM I THIER S5 & L B2, BF LT v 7 A TR AR
an=—7 7y MEZTRIE L7z, BF ROBHEORER AR 272, GenElute Bacterial Genomic DNA Kits (Sigma
FHD A FVTDNA 2 L, U 7 /L% A A PCRIC TR SR U, B A 25, Kruskal-Wallis 35 X UMann—Whitney
U test ZHAWTITo7,

[FE5] SEMBIESCIE, Wilte HEREZ AL 3% BF AMBIERSIZ (K 1 a, b), CLSMEECIE, CHG ERlHI= > b a—L g
L HB LT BF OGNS L, —RE A R L CV Vo, BF AT, 7.4 X107 CFU (CHG ) LT 0X107CFU (=

ra—f) TH Y WEHECA RIS -T2, BF FOSEIROEGIE, 9EILLEN S oralis BNEHTEY, S oralis
& FIRET 5 BF IR LTV,

[%%3] Sub-MIC @ CHG 1EFH. TIE. BF BOBIINMEIER ST AVERBOEINIA BN -T2 Linn, < R w7 2808
L= b D EHEIIS T, F72, BF D230 U TR A BICE O X 5 72 BR GO baBlEish, JEAOinLy &
BEEAHINSECND L) Iz,

[#53@] sub-MIC D CHG (%, BF HHOMBEHGEI A 5.2 7, Mlsh~ b U v 7 ZAOBEAIC R 5.2 5 2 & CBF oAttt
SH D,

{A) Control group (> 10,000) (B) CHG group ( = 10,000
Fig 1. SEM images of biofilms after four days incubation
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B AL SS-OCT i
LR KEEREGEEEREMITR R ASESS 8, Department of Restorative Dentistry, University of
Washington School of Dentistry, *EN-RHEFHIITE & — HRERRRTY: K¥PUERTHRENIE O alfilEysy
2
Ot Z4E ", B L' SADR Alireza®, £ R, ML JER' &L EX!

Assessment of bleached tooth surface using SS-OCT
Department of Operative Dentistry, Okayama University, Okayama, Japan “Department of Restorative Dentistry, University
of Washington School of Dentistry, Seattle, USA *National Center for Geriatrics and Gerontology, Aichi, Japan ‘Cariology
and Operative Dentistry, Tokyo Medical and Dental University, Tokyo, Japan
(OYasuo SHINNOY, Yasushi SHIMADA!, Alireza SADR? Yasunori SUMI®, Junji TAGAMI*, Masahiro YOSHIYAMA!

[Bi]
FEWRHIAT D =—ADFEE - TOAH, ERWEIIZOFLE U GE RS FEOMEL & FUTEH TN Y & fAT
Wh, L, EEDA N = AL U UIEEDODIROM, =) A VBRSSO S NIKEOHWE 238 5 B DD,
A7 SRR QR — 5 C, IREEARDETIHTEST (Swept—source Optical Coherence Tomography, SS-OCT) (ZHuC»
PR 1300nm OUTFRINIED T4 TV v CIEREE - FHFEICAHEE Om\ WilEigz U 7L 2 A A CHE CX 2B Th 5,
BT A VE~OFENE L . BEFRROZ Iz X D OCT 7 IOl L BERROZ N L~ T, HOBUK & AR
{LOFHRE A TH D, 2 TAIETIE, SS-0CT DEREMREBEE~DISHEZE 2, AFEHDMHTH & FEEEOMTE A SS-0CT
Z A CHBIES - fRT L, TN & Dl LA R Lz,

[k4%k & TAE]
10 Ao S fihd7a e MEERTR AR L, Bl OVEZERICTRST L, Flld~ =% 2 71T Lz, #FEL T
U VU A SHOFU Hi-Lite (RAR) ZFAVNC, MBI EA A To7o, EAIE—BIZ3[E, 9 AR 27 Bl To7e, 20k,
~=F 2T HZREL, SSOCT (IVS—2000;Santec, Komai) % FV T g A AR i & ) > DA 5 TS L7
O MR EE) HREET 7 b Image] (National Institutes of Health, Bethesda, MD) Z AV T4 400 um FTD
SRR (AUCA00) 35 JONBERAREL (1) R L, BBT—¥ LORETRET Lis, 7Zods, HEHARHTIE
Wilcoxon/Kruskal-Wallis test 331 U8Student’ s t—test Z V), fERRR 5B T T-o77,

[F653]
REHMEEO 1 1% 0. 590, 19, EFEETAIO 1, 130. 8720. 23 TH Y | EFAMRTAIDAZE A 6 L CaEIZE D> T, AUC400
VISRIEEF BRTRIC 96. 6629, 26, TRFIHRTEIC 102. 937, 16 TR R ARSE A B I L CREIZED > T, FTo, B Chs
U735 A w3 10 AR 6 ARG hiTIA AR I Bkl xh U ORISR < 720 Tl e, AUCA00 13 10 ARHH 5 A CIER I BRTHIA AR
FIBIE 6 LTRSS < go T e, £09 5, 10 AT 5 A5 1, AUCA00 FHTHEITEN DY . 4 ADHTHEEG RO D
Moz, 1 ART u \ZOITE BN B,

[B%£]
AUCA00 OOHIIANERD SIV=FND . EAIC L > T VTR 2 OBELSEINM L TS & EASRENT-, £, R
LN T | EAIZ K> TR 1300nm OYEOZEHEAME T LTV Z EOVRENTL, ZHDZ ML, SS-0CT THRH 5
AL MR 2R G L 1372 DAER T o7, AUCA00 OEEIME, TR 400 um PN TORMIZR I % 7 /U5 DI K H7a =)
AVEREHEEDOZZ L ABELFRO—2 & L TEZ iDL, SEIOFRRENGIRRAIZ Ko T/ A VEORBIR)
Loz L IdTETE T, ORI s, Fio, K COMRITIE, 1, & AUCL00 DOZHHIZIIFHRI FTEEM:
BBV | EADFE NGO X > TR 5 AIREE Y RIB ST,
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M2 R YFERERE FAV ARBTORRIAC A CTRIDfRT - S TNV TRIEE 7 T 0 Z 0 RO
"HHERRRIRT: KRSt R AR ity
OAF 41, BFH Al 4 =RFL a5 i BE &R Mg Bl B PR

Analysis of stresses developed during root canal shaping with torque—sensitive reciprocal motion:
comparison between single—length technique and crown—down technique

Department of Pulp Biology and Endodontics, Tokyo Medical and Dental University (TMDU), Tokyo, Japan

(OSHUNSUKE KIMURA', DAISUKE TOKITA', KETICHIRO MAKI', MIKI NISHIJO', KANA MIYARA!, ARATA EBIHARA!, TAKASHI OKIJI'

[#E] = iornFa2ro—80—77 A M DRETN OIS TARMERRBS 5780, "7 (PR HERRA A A
LIcBE—Z—DBAR ST D, A0 E, MV IRARHEERAC T 7L 7R (BUFSL) 507 T v 2y
% CIT ) THEREITT-BRAE LD My OHESMTZ BRI L Lz

(BBl JOE] BB RTRY END3L00L, —=v i, &R 14 m) 2V, X7V LARF—UMLK 77 AL
(Zipperer) |Z7CH20 ETHERME, FAEIURERRATE—S— (FV XYRYED 2 A/ HEHREET - 0 R 1) 10k
L, EndoWave ((EV%; LAFEW) [CTRERTO ML7 ZFHRILT. 2B [ElEEIE ML & ANHEEE (OTR FEHE:
FRE M EIZEET S & 90 FEFEGIHIERER 180 FEUIEIERE; 300 rpm, 0.4 N cm; AT OTR) F7-ih#fdnls (300 rpm) & L,
T FEN A 10 mm/min T2 FRHRAMADG, | RSO K LB EORE CIERk L. OTR BRI Uucinz, =&
M2 EIZEES % & 0. 25 RIS IANE, 3 PSRRI~ = FEhAT S RREIC Lic. FEBRIH T OTR-SL #, OTR-CD #f, &
fodrin-SL Y, SEpHRHR-CD RO 4 BEE Lz (0=7) . SLEFCIZEN #25, 0.06 7— N THEER 14 mn TR L7Z. CDBECIX
EW#35/0. 08 7—~%, #30/0.06 7—~%, #25/0.06 7— SONETENZILT, 11, 11.5 m OVEEECkiL, #20, #25 (0.06 7
—%) OIREER 14 m TR L. WREHEID ZIE e EFR L, BfIRdRE #25/0.06 77— O Lo OFIRDRKR
EAFHAIUR U7, B MRRigim L L2 IR K UMEREL CORARAEIC DT, 2 SehdEsHHTHs U Bonferroni YAIZ
THEKUE ST LT-

[ LUER] ERARITTRY.  IEAHO bV, OTR-SL A CIadiais-SL L il L CABID NS Tz Zhud
HERHRZ L 0 IED MLy O¥ERII S22 LB 2 DV £, Ekdan-SLAHN TSR A-CD L D AEICRKE D -
7o ZAUT SL BECIIRESIEEIC AV e EW OIREBEEINIED <, 7 7 A VORVNAHI L D MV OERDIFR &5 2 B
. B MV, EEHEER-SL BECIE OTR-SL BEL D EBIZKRE D oTz. ZHUTBVNAATE T 7 A VSR READ AN ZE
7B SREIRIZR B NABRDIEERC LD EIAVED, WEHAL G OTR BEE MR L CREL ol B2 b, iz, e
[Ffis-SL A2 SEHAnA-CD & D ARICREVMEZ /R L2 &1, SLAECTILEN OUHIEDZL, 7 7 A VOB SALDER &
Ez o

[En] AEBRSET O M2 R HEERA L SL 1T TRAET S ML OIRBICEZ Ch D 2 L AVRB X7

[BEG] D EEXGES. =V TFEra—F ) —7 7 A )VOFERESERCAE U S ML7 B X OTEEE : ML
FPLFS J UM R R AEEOFHE.  H RS 2017; 600 162-9.

a@

Maximum torque values in the positive and negative domains (N-mm)

OTR Continuous rotation

SL CD SL CD
Positive domains 11.82 9.7 41.6aPb 13.5P
Negative domains 5.5¢ 5.0 29.6 ¢ d 0.84d

* Same superscript letters in the same row indicate statiscally significant differences among groups (P < .05).
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WaveOne Gold NiTi 7 7 A VOB RFEDRHi
'HORERR IR (MDU) - KBRS HREIIE  NVSSRErTia sl i sy
Om HRE' & £ AR B 5 AR Pyae Hein Htun', Pa5% S&fC'. W K. =R AR\
WEER BT, i psh!

Assessment of Mechanical Properties of WaveOne Gold NiTi Rotary Instruments
Department of Pulp Biology and Endodontics, Division of Oral Health Sciences, Graduate School of Medical and Dental
Sciences, Tokyo Medical and Dental University (TMDU)
OFANFLI TONG', Keiichiro MAKI', SHUNSUKE KIMURA', TARO NAKATSUKASAY Hein Htun Pyae', NISHIJO MIKI', DAISUKE TOKITA!,
KANA MIYARA', ARATA EBIHARA', TAKASHI OKIJI'

Introduction The purpose of this study was to compare the cyclic fatigue, stress, and flexibility of WaveOne Gold
(WOG; Dentsply Maillefer, 25/0.07, 25mm) with WaveOne (WO; Dentsply Maillefer, 25/0.08, 25mm) and Reciproc (RE; VDW,
25/0.08, 25mm).Material and methods Rotary instruments were randomly divided into 3 groups (n=10 each) for tests
of cyclic fatigue, cantilever bending, and stress analyzing. A customrmade three—pin device with a 38° curvature and
5mm radius was used for cyclic loading. Time to fracture and fractured length was recorded. For cantilever bending,
a universal testing machine was used to apply and record the load. The loading point was set at 2.0 mm from the tip.
Bending loads were measured at deflection of 0.5 mm and 2.0 mm during the loading process. An automated root canal
instrumentation and torque/force analyzing system was used to prepare canals and detect torque and apical force
generated in the blocks during preparation. Maximum torque and apical force values were recorded. Results In the cyclic
fatigue test, time taken for WOG, WO, and RE to fail under cyclic loading was 236.11 & 17.30, 107.20 & 33.59, and
274.22 % 63.26 seconds, respectively. WOG and RE took longer time to fracture compared with WO (P<C0.05, one way
ANOVA and Turkey test), while no statistical difference was found between WOG and RE. Mean length of the fractured
part of the file was not different among all groups. In the bending test, WOG showed the smallest load values among
all groups at deflection of 0.5 mm (P<<0.05, Kruskal Wallis test and Mann-Whitney U Test), while no difference between
WO and RE was found. At deflection of 2.0 mm WOG showed the smallest values, followed by RE and WO (P<<0.05). In the
stress analyzing test, both maximum upward apical force values and maximum counterclockwise torque values in RE were
higher than those in WOG and WO (P<C0. 05, Kruskal Wallis test and Mann—Whitney U Test, Table 1), while no difference
between WOG and WO was detected. Concerning to the maximum clockwise torque, WOG showed the smallest torque values
(P<€0. 05). Conclusions WOG showed higher cyclic fatigue resistance compared with WO, and higher flexibility compared
with WO and RE. WOG generated significantly lower maximum torque and may have advantages in reducing stress generation

caused by screw—in forces, when compared with RE.

Table 1. maximum apical force and maximum torque in two direction

Group n upward apical force  downward apical force counterclockwise torque clockwise torque
WOG 10 -3.56 +-0.53° 251+-094¢ -12.95+-2.52¢ 3.64 +- 1.33f
WO 10 -3.39 +-0.49° 241+-185¢ -11.87+- 3.10¢ 6.63 +- 2.618
RE 10 -7.26 +1.49° 1.86+-0.77 ¢ -25.86+- 3.14 ¢ 9.54 +-3.648

Mean values for each group with different superscript uppercase letter (column) are significantly different (P < .05)

apical force(N), torque(N.M)
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B B ISR Ca F¢ R UEME LoD 728> 0D MTA BRIR D EEANINRE ORRET
TRIRERT: R EEHETRRE DR BRI, 2 AR - RS
Orpll sa-10 I —pl!s A B R BEe?, I SR MR 2

Study of the optimum concentration of MTA eluate to Ca channel of cell membrane on cultured osteoblasts
Department of Cariology, Nagasaki University Graduate School of Biomedical Sciences HIU Dental Clinical Institute
(OAYAKO NAKAZONOY, KAZUNART IGAWA!, MASAKI TSUJIMOTO', KENSUKE OOKUB(Y, SHIZUKA YAMADA!, YOSHIHIKO HAYASHI'

[#S] Mineral trioxide aggregate OMIA) 1%, 1993 AHIKIE TR SAVZHEROKEEEE 2 M ChH Y, FEINETIE
1998 £FLIRE, BERIECZAF Lo ORROERT R EORA ZeiARICIIC &0 F58A 28T TS, FdNETS 2007 G R HIERER
Bh& U TEEZEIA~DORICFEFAR SN 2 LIPR, T ETWEARE A TN, MTA O BAF70588ME, Fusitt, A4
A, ERGRERE RS SILTVD. LacL, TROLONFEFET, Z<03 MIA SHHAZOHD, b L ISRHHAD LR
HiREZOEEHEM LTS, 411, LIRTOSBEDHITE 1) 1236V T LA ™ F v RV OIHEE R Lot MEPIERRE
S Cdn D NOS-1 HEOAIIEN Ca A A AREEARIET S 2 LI & 0 MIA TSRO EAINRE AT L7z,

(P K] 1 MTA BRI VA MTA (ProRoot MTA, Dentsply) Z¥3iit 0. 35 | CHERA/KT | fiFaL, 37°C
A =T 24 RRIFFE L, 1B 6, 1= S 2mn O EAZVERIL 72, BB IS0 A ZHEN 0. Img/ml & 725 15
6well FAOMRREZS A U —F (Nune, AR7HE3 um) F0 HEPES [4- (2-HydroxyEthyl) -1-PiperazineEthaneSulfonic acid] (T
RIELIZ. O, 0.2um 7 4L —TREEE L. 3 AR, AXu7 vy %y h(AFuy==7 2AEH) 2T
~A7u7b— Y —5— (/3G : 690/770mm) (2 THHIKTO Ca JEEAFHAIL 72, 2. NOS-1 AliakssE  NOS-1 A
JidZ 35mm FluoroDish (World Precision Instruments, Inc.) (Z3X10°fEl&722 & D ITHEREL 72, Flllal T 5%C0, B528aaN Gy
BB L. 30 AIEN Ca™E  AiaE 3 AREREEL, MEN CaERSE TH S Fluo 4-AM (FUALTD) ZHIEANIZERY
IAFERT A%, RIS — T (T4 7, TCSSL) AT —IAZHRY A 7-BERE A 7 — i 5% 00, 572685 (Okolab
S.r.L., NA, Ttaly) PN~HER5 Ubt/ SO R < 495/518mm CRIEE - R &1To72. 4. CadOGORIREZSLOMEHT  Fluo
4-MM TYEE UTAA L o —T ¢ 7 FREEIR CHgE LT, MIA SRR, 3, 4, 5, 8, 10, 15 fisAviA I L7z MIA
VEHIRZAR T LR OZHRIE L L7c. BERIA FROBETA T — ) 5% 00, K5 an ChA%, #illa 5~6 [EFEE Oz
10 FHZ 1[BBG TR v o Uiz, MIA EHIRIRIEE,  SHFEE 24 U 20 R bl 3y N — Sk ClalRE OB & 23kdbt
L7z,

[L £ L] HEPES A L7 MTA 0 Ca JEEEIH 0. TuM 72572, MTA YRR 2 VRN LT BRI OHIN 35K L7
2, AR CIL 3 AEA PR (0. 2mM) AU L7 SEBREORMINEN Ca® IR e bRih o7o. F7z, MIA W 3 f5BiK
IEECIE, *HEEEE I L, Ca™ BRI B2 ERDB RGN, ABIOIJET, MIA IZEEN DM ED Ca* AV
AN Ca* AZTREL, ANz A HiliET 2 rRErEA VR ST

[ZZ k] 1) Mark Luigi Fabian Capati, Ayako Nakazono, Kazunari Igawa, Kensuke Ookubo, Yuya Yamamoto, Kajiro
Yanagiguchi, Shisei Kubo, Shizuka Yamada, Yoshihiko Hayashi. Boron Accelerates Cultured Osteoblastic Cell Activity
through Calcium Flux. Biol Trace Elem Res. 2016; 174:300-308.
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Effects of new bioactive glass cements as direct pulp capping
Division of Endodontics and Restorative Dentistry, Department of Science of Oral Functions, Kyushu Dental University,
Fukuoka, Japan
(OKAORT HANADA', TAKAHIKO MOROTOMI', AYAKO WASHIO', CHIAKI KITAMURA!

(B8] RBERIAC ST, B, e, AEEAT:, B X OIS B GHERESEOREIEEN
KOBIDD, BUEREAR A SO DTBRIAN L 2 S OB Z SO Tz LRV, 3T, Fxld, &y RSB
L LM ENERSER CEAREER & LTRSS bioactive glass ZEAE L7 AL b Tdh D NSY-222 18 L O LA
RV NSY-222 (S) Z [EIPNEE & OILFRIBEI I CBI3E Lz (5 145, 146 [RIEAERHAFRSAITRS) . A, 2 FREED
bioactive glass Bta& A 2 FAVRTHRBE~DEE OV in vivo BXWVin vitro MIFERE CREFOEREM & LT L=

[FrkHs JOURE] R FZBRITIINSY-222, NSY-222(S), 33 L ONHEHAkLE LT Dycal (72 77 A =45), ProRoot MTA (MTA :
TV T TA ZA) . [ERTEEFEER]9 WHRHEE Wistar 27 v O B — P O RS e 2 R L,
K-file @15) |\ CHETRBIEI A SIRERES BT, BBEN % 5% NaClo, 3% H0, 35 L UVKEABRE K CHag%, S48 Fell
L Super-Bond C&B (i A7 ¢ FV) \TTEH L7z, —ERIRRail kAR, @EEN 4 um BT 7 o LR %
L, ~v bR U~y () Befads LUNestin (T2 stisiea A0 UGBS - CRIER L7~ SHAEIE Fic
TR SNIAEEG A EOR AL Inage ] software & WIS EORMBAZFHIIT 5 Z LI X VIE Lz, DillahsssE
B FMEEBSE—L R B0 p1) IZFEEL, 37°C, Wl FC 24 FEHHEE LML S872. 24well-plate T MRFZEMIR
FRMIEE (KN-3) % 1% FBS 57 oMM IZ TR L, 1B UIZBEIAE - N T VAT 2 VAR o) UENE LTz, R
280D b T AT 2 VEFHE LT, FINRREOBIEE, b Y ST Y LA OR A T 2. RIS AR
PHREEIH B0 peg/ml TAVELEE, 10mIB-2 U U LEREIN) ICTRRETFE N CRERL, THRWCT AN Y 74A7
74 —¥ (ALP) {&EM:& ALP ¥etti%, 28 A EIC Alizarin red S YetaZ AT\ VbR X OHIRIVAERFHIN L7, Mkt Itk A&
IRVEEE Lz

[FE5R] invivo BT /L COERFEFEN R 5 B Yt CIISHEOSES P E IR SR <, 1Rt 1 B B CI3it
HE RS2 BB O AR, 4 B B I3t BRET AR IR > Q. 1% 7 B BB WiEEES:
FEIEEEN, 14 H B TN MEERT B G2 8-> Tz 7% 7 B B OsEufa TR TS Fog
TFEFMNEHIaL . Nestin DFERZFRDIZ. 1% 14 H HOBEGAEIARI T NSY-222 43 Dycal 35X UNMIA AL HR L TR
BT, NSY-222(S) BE L Dycal 35JON MTA B UG U CHEZEIZRWO L OOZ\ MHAZ R Lz, AilaEEI8Rcien g,
NSY-222, NSY-222 (S) 33 L UNMTA A JBHHEHE & HITZRES K OSMAGIIE S A 3060727 > 7223, Dycal FECIE 12 WAECHillaAS
ZEfE LA TR & 0 B3 L < D7 T D% bR A R 720 T ALP IR JUVALP (8 CIENSY-222, NSY-222(S)
B L OMTA B IO & A EE A 2007 7=, Alizarin red S YefaTIENSY-222 (S) RS JTUNMTA B HRFREE DYt 2R L
ToDITHEL, NSY-222 Bl Jbtigeft & [FIFRRE TR utal b AR LTz,

[££2] NSY-222 35 JTUINSY-222(S) 1 Dycal F5JUNMIA & [ CHESEE A1 5 i Tt HaHaL, ZOFEEDycal
BLOMIA EFEELL ETihor-. E5IT, THBIZKN-3 fla o U CTat A R E T, bl JOERILREIZMIA & RIELL B
RAE O EBHLNE T

[#a@] Bt bicactive glass BlA& A v MIEEZERH L L CHATHS.
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R X == 5 VB DT OB ORISR & O FIEORR - ORAFE LT 5 BE~ OB
CBRPASERE P R T S —
Offvk —5'2 B W, JII4 TR U BT S E

Development of video cases for medical communication training and examination of the utility—Explanation to
patients who wish to preserve teeth—
Department of Endodontics, School of Dentistry, Aichi Gakuin University, Nagoya, Japan Medical Education Development
Center, Gifu University, Gifu, Japan
COKAZUYOSHI SUZUKI"2 NAOKI HORIBA!, RIE KAWAI', KAORI EBATA', NAOKI SHIBARTA', KAZUHIKO NAKATA'

[Bi)]

ERREHECHA HRE TR DR T S 2= — 3 U, ZERIEE RO T SRRIER Rk TR ORI 2 U A AR
IITWA. L, TOEBITEAN BRI E EF Y, BHEOBIE AR LIRS TEEZ 5 Tldde . RO FE
P HEET LT, RRHERTMRIOIRE$ OB 1 o0tk b B2 DA, BEDOOBRFRBERMIA LT, RRIETE &
FERITOA T —b Rty NOWERTERT D 2 L0505, 20X 5 RV~ Rt 5 - I me oo b b A
NTHDHD, EfFa 2=l —a VALOB EANETHD. 16oC, BEOEZRIEICHST AER D I 2= —a U EF5T0
DBETEDORFEEE T D.

FIT, Bexld, ERII o= —1a VEBOTDOBBEM AR L, & I Z OBMBRA A iSRS IR ISR E RO M 5 44
DEZETIEML, ZOBERIAE DRI T 7o DTS .

[k

TG, HRHEATC 5 OO TOBE~DFIADENE D I 2= — a ViR L, FO%ROBED.S) A0 SOk
LTz, BT R =S — g VIR RIERSEE OXIRCEE T DR E L Uiz, 500z 0, sRHEfiaEF OIS SRR L T
TR A B EHIS0 DR S TH Y, ZORORIGEEEFIR A ¥ Ea—E Ule, SRHERMTE IIBEOMEIER, SF5
FOMEY LTz, BEHAZINT DU A%, PRRHERTS L OVBE O YRR EE OIS ORI EE1 T o7, it BMEIREERAT!
B 1 pERHEATIA S RS S, B 2« B 1126 L CORFEDSD A2 0 S 2 ks Lz

VERR L7-BIEN Y, SSRSIERIEE BRI S AR [ERa I 2= —ia U388 TR L. BEEQT, £7, Bl 24
BEL, ZOREDOHEHERTS JOME D Y 7 O BB & UeER A5 2 DA FAEATIMATL. RIS, T2 20080, &
HORIERICOWTHER T 20500, 2ok, B, Bl 120080, H 570 THil 1 OFEROM L ueEka A TE 2. 58
HETIR, SRS U CREE ORISR A < 2= —3 3 AR L 7oA OBIRISE Co B Rog8i oo R A1 7o 72
[ L U5

B 1 G Sk U AR U7 R L atni k., Bl 2 RS, SEsRONA DS RHERTIOGLR AL B EBE ORI Tz, 1%
LR O DB QLY BHE S AL OSFEOTT, BEHE S VOREEHNIR O 2R TE D L HICRARLD” “HaDE
W k0 b SADOBRAFRFICT D LEFETEZINY R EDOREDOKTFFH~DEEZLINT D Z & OEESR, “HHFEADBEEINC
RO TUNRNE IS, FTTHORRELRNE SITT D7 “WEIAUTENZ LI TR LVEBEZONL L2115 REDEH
DS L DBEDBEDBZ 25552 &, “BEIADIUEITON T LIV “BESADWRTE D X IRREIT OB AL
TV 72 EOBETH U CEHR Lo OSBIAZ LN S EEPHIASE, S0I2 “FECANOSVITBRHRLND LI LY REAEO
FEROFET_— 3 VO SO L [BES BTz, SRR L7BhEdA 1L, SRSNARERISH BRI L o ¢, BEDE XK
TEEA~OBRE, HETUICOENRa S 2= — 3 L OFEROFENT OIS Dl W2 SEHIDITARICH D Z EDALNIT o7
[t

AABEFTBIR LT R 2 = —3 a2 VEEDT-OOBEENT, BE OB 2 SRIEm A2 S S22 L5, SR LGl
AT 2 2 & CABDFEEI RIS Ul iEaikoom) ERBE OB A RIS LI a1 2 = — a L OBEEMOR & AR w4 R Lz
R, Pk 26 4R FEFRHIITEBReRss FUETEC (26463199) @ BB ) Al FEESARIOER 2 I a=/r— a VHE T 1
7T DOBPFE BIFEES : dak ) 12k viTor )
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RS CHT 5 RSN BRI X ORI RIS
KRR M
Ot =/, #M PEE', HSF AZE', fEE

The Effects of Minimally Invasive Periodontal Surgery on Bone Resorption and Angiogenesis
Department of Periodontology, Osaka Dental University, Osaka, Japan
OHITOSHI AZUMA!, HIROMASA MORITA!, NORIMASA TSUMORI', MAKOTO UMEDA"

[ BEO) SRR R L FRIEA U L=tk & LT Cortellini & Tonetti 14 MIST (minimally invasive surgical
technique) “°MMIST (modifiedMIST) ZFFK L7, F7-. Trombelli H% SFA (single flap approach) Z#&E1L7-, Fh b
iz, FAHEREEC~ A 7 e FIRHERE RS SIMRIE T CT 5 2 L3 IREROBIBIERRCT = 77 5 A LORHED 2
ebd, BARERICRE ST A Z LB TND, ELIZENLOMAD, FAEMBIORIEIREHGT, —EONE
FAREFAE 2T & L TR 20T, RO OBRHREL, (KRR N TOT 774 RALV FEATI VD ‘Wil ZDHolz
R S DRI DITEN B RO TND Z L Z7NE L TG, L L7 D, AREEFIROBNAE 27~ 3 M7t
I BHED L ZAWE ST VRV, # 2 THA I, AR HRES L) e ERERR D IR A SRR R M o
DIZ, T v MIHREVEMLUEZA TV, BEHian sl MR LT, AR CRs@iEE L7,

(Bl J UVE] ARS8 IR B SRR B OrGRa A (RGER S 1 55 16-04009 5, “PHk 28 45 H 19 H7GR).
FE) & L C, 12 i Sprague-Dawley (SD) RHEMET » b 16 TBAFHV o, FHRRIE, FHTHBREEE 1015 AW UTo7
FER (MRED e LT FSARIEEET 2 e, BREUH A 22 T —EsE L) B3 = FHRm N SN T a2l
BRI U CHIBRE, BTE DR 2mm OBTEAERHT 5 K ORI A R LT, & OICHEEE, S5 U7 AR MR
PR LU AL MEABRET D ERYT, HOKFTT Uy R23— (B£E Imm) (2 CHS F N2 RE 2 U0 U, kITRHIE L
T, FBEAMIEER A FAV Ve, BB A 2% AW T —F#D 0> D = FBm O A ORI A PN BB, &
TEDBH 2mm O ETEOFEHT 2 £ O ¥EREIR AR EE L 7-, CO%IERA & FRRZ, iR UIEI U, SetRImEIE %, i)
& HUHEIT AR AR KIS THEE L, TR 21E0L, WmAERIC T Ikf U=, itk 1, 3, 5 BIZ 5 IETDT v M7
eI, HERHAR A et EMAME A — e L TR L, BRBFEER L7, £D%, Y &/ERk L. HE Yufa, TRAP

(Tartrate—Resistant Acid Phosphatase) Yifa. $H1 von Willebrand [RH-HUAZ FIV =SSkl AL 21T, YEFER%
BT LT, F7o. KIBENCISIT 5 TRAP BEPEHITE. (RlzEiile) #5& mAEEAZ L, KR SRl #iatotia
1To77,

[ JUBLE] FERUCIE, iz FEl5~_—2 T, AIEERSEE 7 & 5T\ D Z L ASED HIVE, TRAP BT
WZOUVTF% 3, 5 H HOSRMAITIE, STFREIE Hie U CEBITIREZ R Lz, ZORESRE. BT A v 2 E IR E L7525
T, KA~ DIMIRHHE OB A IR CE 72 Z EBREBRERTH D LEZ OND, ET-HEHREAERZ T 5 T
DONT, itk 3. b H HOFEMAITIE, SR & bl U CHRICEEE R U, Zhud, i) & bl U CSERRIOAIDZEEDS
NG CETWD I ENTRE L TEXLND,

[fam] LLEX D | IMRERAZE LW BT 5 2 & FAISHRE IT 2 iEgrs et S, B o &+
LT eI,
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t MU HARIESHIIIZ ST B microRNA-34a —SATB2 &4t L 7-REERRTE Rk
BRI CSIAE - BERL PRIRRSY: IOBRMigeRt eSSy T e sy Fhiey:
(RIPRERRFHER) | SRR R
Ok /=7, WF E=4 dit AEL 8K B 101 AR5 W FRL K e JbE WERK
B 20 bR IERES REE i

MicroRNA-34a /SATB2 axis regulates osteoblastic differentiation of senescent HPDL cells.
Department of Periodontology, Osaka University Dental Hospital, Osaka, Japan Department of Periodontology, Osaka
University Graduate School of Dentistry, Osaka, Japan “Department of Oral Health, Kobe Tokiwa Junior College, Hyogo,

Japan
COKUNIKO IKEGAMI', MOTOZOU YAMASHITA!, TOMOMI NAKAMURA', MIO SUZUKI? ARISA NISHIKAWA% MAO HIRANUMAZ KOUJT MIKT',
JIROUTA KITAGAKI', MANABU YANAGITA® MASAHIRO KITAMURA?, SHINYA MURAKAMI?

[E]
PRI, SRR AT 5 2 & CHRRIED AR RHER A S O B3, SpHlEREE A L, MARKFAEDREL 7o AR CH
%, Flo, B{UBERIISN T, ARl SOVl L, 205 - BPERROK FIZ L VB8, 1Bt 528 (A7 Lkla v
7) BBDETeoTUND, HSEIRIZIEN A SRS L, SRR AL S IBMESIEMEE Ch D Z £ A5, atRiEHlaD Ay
B SR EROME BB G- L QWD ATREMEA SR B S D, & 030 Ba 22— R L7V VIV 7-RNA T, microRNA (miRNA) I,
AARDA R L AITER U TR L, Bk 2R RREFIERCEA L, - FFMOOTHIREIN R0 D Z LG SIVT0D, Foxld, b MELHRIE I 2w v,
Bl SRR T- CDKA/6 Z-EUZHilfEN 2 miR-34a OFEHL EAZ2HA L C& 7=, SATB2(Special AT-rich sequence-binding protein 2) %, /3 A
AT VT A Y ARHNC LY [EE Sz miR-3a OEASEA T CTHY . SHEERSLF ORERRER A Ch L T & BEFiaE s b
THIEAEE SIS, ABETIE, miR-34a (222 SATB2 I ZESY Ve, il OB R R 7 AR DR DR & |
TEER AR OBESRE A T 5 Z L 2 AL LT,

[Pkt & 5]
L. in vitro\Z33\F B EEHEHI (HPDLs) | 2 A VBRI
VB e MEHRISIINY ScienCell #LK WA, LUFHPDLs) (SHEREFEAEID Z & C, invitrol TV CHEREEVATRE LTz, BhZLiz
Hbb MRS G230 LLE) 1ZRWT, #Eb~——T&5 SA- B8 GAL (Senescent-associated S-galactosidase) TEMEZMERL.
HERRRE %2 L X0 T B pl6, pb3 DFRBAT=H ) 7T 5T & TRl LOFFEI OV TR LTS,
2. L HPDLs |33} D umiaaEOfET
HRELDF 25 HPDLs 123\ T, #filie~—A—T5 SSEA-3, (D105 DFHIZ, 7 1rr—HoA kA b —Z VN THET LT,
3. _miR-34a (T J2 % SATB HIEEHEOfRAT
FAVHPDLs 123317 % SATB2 MG TFREL, 7 73 FRAZ VLR qRT-PCR 5, Western Blotting % VYT L7-, WIZ HPDLs (28R
ARG miR-34a BAHAY T DUNE, A AR OB A miR-34a FREAY SZEA L, SATB2 DX 230 BEIAR LT,
4. {HPDLs |33t T DB ERRIZRAEOMET
5ml B7UERY RS LON0 pe/ml 7 ADLE AN LT AR GaAEsE A G O872 2 HPDLs Z0fkahE L, 7 U v
Ly RYsh, 7 ray Y, RENST VA Y 74 A7 7 2 —BiEA il akie 43 4im L 7=,

[ %]
HRREROHPIMZAR N, B~ ——Cd 5 SSEA-3 DRBUK T Bz, #(LHPDLs 128V T miR-34a (OB EA LAHLC, SATB2
DR THBL, &7 FEBUHET LV, HPDLs (ZA_ASE miR-34a 1A ) A8 AT D &, SATB2 D& L/ FEHUHE T LTV e,
F L HPDLs (3 CIEERRERAEAMI T L QU e, LRSS D | DI S SR ST 2l oonsv b 7 5 ONE miR-34a (OHEAN
124 % SATB2 2/ L7 ARG o LOOmIEIERE S, il C1 T 2 Bk H CUETEREDIR MIZR S LTV D Z L AVRIB ST,
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R-spondin2 ¥4/ = AV Wnt 7V U THRM b/ e SRS R B SRR b a5
YUNKFREG e R IIEr, DU tHPNTREERL, STl DS a iRl
TMNRF RS Pesh Tz 0BT stz 2 —

OFR B!, Bl KA HH BB HF0E w3, Q8 =% % I 4 el fil miA,
AU st

R-spondin2 promotes osteogenesis of immature human periodontal ligament cells through canonical Wnt signaling
pathway
Department of Endodontology and Operative Dentistry, Faculty of Dental Science, Kyushu University, Fukuoka, Japan
Department of Endodontology, Kyushu University Hospital, Fukuoka, Japan “Division of General Dentistry, Kyushu
University Hospital, Fukuoka, Japan ‘OBT Research Center, Faculty of Dental Science, Kyushu University, Fukuoka, Japan
OMAT ARIMAY, DATGAKU HASEGAWA? SHINICHIRO YOSHIDAZ HIROMI MITARAT', ATSUSHI TOMOKIYC?, SAYURT HAMANCY,
HIDEKT SUGIT? NAOHISA WADA® HIDEFUMI MAEDA!

[/3ERE9] 454 732 R-spondin 77 2 U— RSPOs) (%, Wnt &AL T Wint 37 IRk AL L, RASEED
Kl 7RBGORBOIIEIZBE G- L CVD, Wint 7 I/ UBEERRIRIZIZN ) =Jiv Wt 7 ve 2 291 ) =910 Wint &7 )L
DIFELCND, FHIH / =V Wint V7 IVUTBTERRATHEL CODH 2 EBLMNC S TEIY . tHOIBEARS L UMIR
TERRI I TEE/RAEE S TS Z EBHILTND, F72, R-spondin2 RSPO2) &, ~ T AIZHWTEZEMIBOARIL
EARET DIRED B D L IE SV TS (Zhu et al., 2016), LL7ehsn, BEFERAME Z351F 2 RSPO2 DBERRIZ DV TR
W IAevy, & 2 TASETIL, RSPO2 3R M7t MERHRIESE B I M IS I E TR, e DT/ =J1L Wint
ST FNDOBEITONTHRE LT,

MRS LOVAE] STEICTRNL Lz e MASELEARIESIE. (Fujii et al., 2006) 7 5. BRIMHYAIZ XV # 80 FREED
AERAVEL L. 2O DEZEE, TRV, 38 L OMERIa~DSEEER L, A offiiiila~ — b — 23835,
HorbZee MEHYBSHIORE 2-14 Z2&FRT V-, (D) Z v NEHRIESHERR 31T 2 RSPO2 FEEIfFT SD 7 » I (5 Wlin, HEME)
D TEREISEROMREEIA A VT, HT RSPO2 HUARIZ L D5tk by rgeta s To7, () Aoft/et MgRIEIaZIT 2
RSPOs it Lt " & —38BUEHT 2-14 123651F 5 RSPOs BRED L+ 7% — (LGR4, LGR5, FSLTRNLOR6) DL F-58H1% RT-PCR 1
\ZTARNT U7, (3) RSPO2 3R/t NI AR LREW BRI E T 8288 RSPO2 157E F &b D\ NIFEGAE g2l v
R (2mMCaCl2 S 10%FBS/ o MEM) (2 CESEE L7z 2-14 (SR DA UIEAREL DU, Alizarin-red S Yoo CRblk
FEt L7, (4) RSPO2 IR DA be e MEARNSHINIOD AIRALREIZ A/ =W Wint &7 T VRIS 58 ) =790 Wnt 27 )
JVOBHZERTH 5 DKKL 73 RSPO2 777E FIZI81T % 2-14 ORI EIEA B I ET 88 2oV VT, Alizarinred S YetalHl T
Hridz, 7ok, AMFEITUNRFEWIRZEE S DONTIUNREE N7 b - G A R A R B AR ORGR AT
Fhi iz,

[FE3] (1) HURSPO2 HUAIT L Dol by guta AT o TofE R, 7 o MatRISHERR Z3ay EMEROL) S8 Hifz, (2) RT-PCR
TRIZ L BT ORER, 2-14 12T RSPO2 B L7 4 —Téh 5 LGRA DOFBIA b -7z, () RSPOZ (100 ng/ml) fF1E I
DY HHI M VRS THEE LT- 2-14 123U T, Alizarin-red S BESUSOTTHEDERD HAL7=, 4) DKKI (200ng/ml) ¥
IEEZHSV YT, RSPO2 171E OB M bEEE I o CTE L7z Alizarinrred S BEHESISOHRIA TR STz,

[Z42] AWEOREED D, EARIESHRAR AR DWW S 73 RSPO2 134455 b2 e Nk B 2RAaRes b2ttt
L. ZOERIZIZRSPO2 DL 7% —Th 5 L6RA 23595 Z EAaVvRBE NI, FT-, B/ =h0lint 7 FVORRERITSH
7 DKK1 73 RSPO2 F#HE Ot L= A B L= Z v, ZDIERCH / = Wint 7V ES 5 mlGEMs
EZ B, ZOZ Ehh, RSP 1T/ =/ int 27 VE LR RIS I B 2R LA (et 5 =
Lk IR CTEE LTt B OGN E R 59 rIREM VN ST,

[F5m] (1) RSPO2 I ISR CIRFEEL L T D, Q) RorbZst MERARHIE L, RSPO2 BEELE&7"2 —LGR4 A FBLL T
%, (3) RSPO2 1AM b/s e Mt IR AR LA RHET 5, FToZ ORI DKL (2 K> THiil Shua,
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EHA, R light-emitting diode FSRIE, ERK signaling #R&%4 L Ct HERENRIONGE, Bkl Xk
VERILEHERT S
NG ST ey e oy
OIIP g, BO PE—E8 390 34 el 3R

|

High—power, red light—emitting diode irradiation enhances proliferation, osteogenic differentiation and
mineralization of human periodontal ligament stem cells via ERK signaling pathway
Department of Periodontology, Osaka Dental University, Osaka, Japan
(ONOBUHIRO YAMAUCHIY, Yoichiro Taguchil, Hirchito Kato!, Makoto Umeda'

[B09] BT, BREPRZEOMEE It BRI L DA AR LIRS e ST, EE L
TEETREA R CORBIMThI TS, Tk 1382212 650 nn O RE LED Z25aR e L TRV, HERIEHIE -
LHEIEREIGEELT., 2 U GHEDIMRCE D &, RPN —EEZFPETIUL, R EHIRSRHITaDBEEREORE
IHERERARE ST D Z EAVRB I TS, OF 0BG MR A VWIS R A BRI Y T 5 2 L2 ko CHliE ik
HBRRO—RISHTERNEER T, FTTHIETIE, 1R 650 nm OFEHHIARE LED & FAV TR JERERkE A~
HIARDT0, HRIERARRFZERAC B oA o9 e NERISERHIE (hWPDLSCs) OOHEIfS OB ARG~ D,
7RIS I OB ERSR o AR  ER S NN S 7 A 1 -5 Tdh D extracellular signal-regulated kinase 1 and
2 (BRK 1/2) #EEOBISIZ N TR LT,

[BrES L OYE]  hPDLSCs 1F, b MEEM L D HARIESARA PR L, WERBEA T, FHREFSARNL L 3~5 fRH 2
L7z JERE 60 'Y # k057 Ledingin #HUFRE LED (Ul : 650 nm) A FVy, =% L¥—& 0, 1, 2, 4, 6,
8, 10 J/cnt) DOFPEIMRFARA A X 2 Z LI K VFE L7z, AL, 2X 10" cells/mL 0 hPDLSCs AHFREL, 24 Wifti%
21T, A o7 77— (P) 75/ =V Ul (ATP) ZxtBuciintl, Bl X —BE R E L, M
FERIOM AT OV T ORRERE, 1X10° cells/nl THREEL, =i 7L A ECHEGEG, TR VEREZBIIG L CRET L ¥
—5C LED FEST 4TV, Runx2 mRNA, Osterix mRNA OFEERE:, Alkaline phosphatase (ALP) 7i&f4:, Osteocalcin (OCN), Procollagen
Type 1 C-Peptide (PIP) pEAEfE, FLT w7 AHFHEIS I ON Alizarin red YetalZ L AAIRIIIRREIC OV TR LT, &5
{Z western blot % C LED HBSIOAHEIC LD BRK 1/2 Z 270 D) RED3EERABIER L, ERK 1/2 FUHPHER] (PD98059) % M
WAk SR AT 072,

[FEFB L USR] LED FREBED DS IR Z b, LOP TR L OVATP LY UEEEITEINL, 8 J/af DT R/L¥—B:
ThicbE SR Z R L2 O TR L F—& e U, E7A GRS, 8 J/om® O /LX—&CLED 1T
9 &, FOH%ORunx2 mRNA, Osterix mRNA OFEHHE, ALPVEME, OCN FEAERE, PIP BEAR, B4y v IWTHER I OEIRIMIE
B IAEIIEN LT, SSITERK 1/2 BEROBI GOV NT, LED WAFHEECIE pERK D& L3 SsERI3H85R L, FHEFA1 PDIS059
ZFAVNA Z LT, LED BT X 0 H9h0 L7~ hPDLSCs ODHEETs X OMBERHARS > Wi AT B I S 7,

[54]  mHUUPRE LED BEHE ERK 1/2 #8584/ LT hPDLSCs ¥t L ONBRk M VAR (e L, shVERafkEA0—8)
& L USHTE DR YRR S U7,



JERE C5 (2 0fh)

[2

2

06]

BWP (2 X 5B ZARET 57T FOBFEZ B & L7- NF-kB & Smadd DEEFRORIE
TUNBERIRS: PSRRI R, PTUIREE 0BT BgE S & —,
SRBRFRT: el M IRt e
Ol B84, AR 9ar°, Fe-tE EEe, B2 | R 2 A !

Identification of the binding region of NF-AB on Smad4 for development of a new peptide promoting bone formation
by BVP
Division of Endodontics and Restorative Dentistry, Kyushu Dental University “Oral health- Brain health- Total health
Research Center, Kyushu University “Department of Biological Endodontics, Institute of Biomedical & Health Sciences,
Hiroshima University
OMARIKO URATA', EIJIRO JIMI? SHIZU HIRATA-TSUCHIYA®, AYAKO WASHIO', TAKAHIKO MOROTOMI', CHIAKT KITAMURA!

[BrY] RIMHERSeHERR 72 S1C L - TAE BRI L, BOm\ VB2 denSHE 5 2 LI L > TIERIC
BIETHD. BFHERFBIP (Bone Morphogenetic Protein) 131965 4EDr. Urist (4> CEIRENAHE LRI B A
T oA "l A & LTRSS, BIP 25 EoOSz A LB AR AR 2 S ANaPNIE M AES 1T 5 Smadl/5
DU AEEND. VUM X IEM b S A7z Smadl/5 13 Smadd &~T 1 3 BAZ TR L CTRATIATL, EEOE(n T3
R UB A RET 5. BIE, BIP2 & BWPT ORISR SV TCNB D370 B 2358 5 72X RED BUP 23
ThHhHIE, REREICIVIENRETT 5 Z & 72 EOFHNGLEIREE Y OIS DI TR0,

TNFETHAIY, RIERICEARSND TNF a3 BIP ORERAHT 5 Z & (Yamazaki M et al., J Biol Chem, 2009), EHIZZ
OHIHENERIT INF o D 7 F RS F Tl D NF- kB DAA YT = hTh 5D pb5 A Smadd &AL Smad FEATED DNA
FEEEPHET S Z & TP I L A2 EHM MR S5 Z & 2iE L C& 7= Hirata—Tsuchiya S et al., Mol Endocrinol,

2014). Fex ORFEERNY, BWERAY <, p65 & Smadd OFEEEHIAHNIIEET 5 Z & TBWP 12K BT a RS 5~
F ROBPFETH 5. AMZETIL, Smadd & p65 OFEATEEI OV TEEIZET ATV, TOREAIVZEDT 2/ B DIEIEZ
1THZEHARNE LTS,

(B O] IIBHESEL AT 2% IV VT GST A5k L 7= GST-TA2 & /37 G & His A5k L7= HisMH1 & /R0 B4R,
& X BRI O EE Y5 GST Pull-down assay Z21T-o72. RIS, TA2 REING S AEAT2 ML fEIRO L2 0 sHRIZaks A iElko>
FENT D%, HisMHL(19-138) (22FR) B LY MHL IRk E K 0 BTz 2 FEHO RRESE S V378, His-MHL(19-105) &
His-MH1 (19-68) ZAEHLL, GST-TA2 &ZHZNDMIL & L3 EANEAT 57 GST Pull-down assay CHEREL7Z.

(K55 % o S BRI OREA A -T2 GST Pull-down assay 735, GST-TA2 % /327 B & HisMil & 27 S B 3EHEEAS
BZENHLE ST ZHUL, Smadd & p65 IFFAVERLMIL FEIEE TA2 SEI CIEREREAT D Z LAVRIB L CW5. %s,
GST-TA2 & His-MH1 KHKZEFYRZ 730 B4 AV = GST Pull-down assay TiE, GST-TA2 {% His-MHI (19-138), His—MH1 (19-105)
LHESTDDITH L, HisMH1(19-68) & OFEAIIRRD BV -7 LLEOFERY, M1 fEEkE TA2 EISOFEAITIE ML 0 69
FEEDD 105 FH E TOHEBDBEGT B ATREMEATREZ L T 5.

[B£2] Lo o NF- kB OBREIL BWP OF I OB ERI THD B2 HIVTE 2. LU D, pob KiE~y
ZIFEDT R b= R L BMWEBIETH S Z LD, Ni- « B BREAID RIS G ISR ER 45 | &k 24 mIRerEH 5.
Fox 03 BAFEE B L Q5 p65 & Smadd OSEHNLARERINIBAE T 57T RiT, NF- kB OBSREZ 72T D 2 L 7e <5k
B BWP I X 2B - BRI A R C X HEMINZRIER & 72 D AlREM 0 5. 414, pbb LHEET 5 WHL fEigE S
DIGGHEMCAREL, Zo~F REPRIZERIT Q&

[#m] Smadd & p65 OFEAIZIE Smadd D 69 FH D 105 FH £ TOMEENEEET 2.
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