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The role of protein phosphorylation and glycosylation in bone-related cells
Hirohiko Okamura

Dept. of Oral Morphology, Okayama University Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences

Post-translational modifications including protein phosphorylation and glycosylation are
involved in many important physiological processes. | have mainly investigated the role of
protein phosphatase 2A (PP2A) in bone and bone-related cells. We reported that PP2A
regulates not only bone formation and osteoblast differentiation but also osteoclastogenesis
and adipogenesis as well as malignant properties of osteosarcoma cells. Currently, we are
studying the role of O-GlcNAcylation (regulated by O-GIcNAc transferase: OGT). We found
that OGT regulates osteoblast differentiation and mineralization by interacting intracellular
calcium movement. OGT also seems to control the mRNA splicing of Osterix, which is a master
transcription factor of osteogenesis.
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Radiations and adaptations of hadrosaurid dinosaurs
Ryuji Takasaki
Okayama University of Science

Hadrosauridae is a clade of herbivorous dinosaurs that flourished during the Late Cretaceous
(100.5 ~ 66 million years ago). While their success is often attributed to advanced reproductive
strategy and efficient oral processing system, we hypothesized that foraging strategy also
contributed to hadrosaurid prosperity. Morphological comparisons suggest that hadrosaurid
foraging strategies differ by subfamily and environments. Three hadrosaurids in Japan, namely
Nipponosaurus, Kamuysaurus, and Yamatosaurus, are unique in being discovered from
marine sediments, suggesting that coastal inhabitance enhanced the early evolution of
hadrosaurid. The three hadrosaurids further suggest that hadrosaurid diversification started in
Asia, then they radiated into different continents. Through reconstructing hadrosaurid radiation
pattern of inferring its relationship with possible factors that control migration, these works are
expected to contribute to unveil the limitations for herbivorous dinosaur radiations during the
Late Cretaceous.
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The early autophagic pathway contributes to osteogenic differentiation of human

periodontal ligament stem cells

Madoka Yasunaga'?, Hiroshi Kajiya?2, Takuya Toshimitu?#, Hiroki Nakashima®?,
Sachio Tamaoki!, Hiroyuki Ishikawa®, Hidefumi Maeda®, Jun Ohno?

'Section of Orthodontics, Department of Oral Growth and Development, Fukuoka Dental
College

2Oral Medicine Research Center, Fukuoka Dental College

3Section of Cellular Physiology, Department of Physiological Science and Molecular Biology,
Fukuoka Dental College

“Dentistry for the Disabled, Department of Oral Growth and Development, Fukuoka Dental
College

Professor Emeritus, Fukuoka Dental College

®Division of Oral Rehabilitation, Department of Endodontology and Operative Dentistry, Faculty
of Dental Science, Kyushu University

We investigated the role of autophagic interplay of AMPK/mTOR/Beclin-1 signaling pathways
in osteogenic differentiation of human periodontal ligament stem cells (HPLSCs) using
inhibitory approaches. Enhancement of osteogenic differentiation was correlated with the
increased expression of Beclin-1 and LC3-Il, and phosphorylation of AMPK, consistent with
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reduced expression of mMTOR substrate. Inhibition of AMPK and Beclin-1 (marker of early
autophagy) suppressed acceleration of osteogenic differentiation and autophagy. mTOR
inhibition increased both osteogenic differentiation and autophagy. These findings suggest that
the early stages of autophagy through the AMPK/mTOR/Beclin-1 signaling pathway may be
required for the enhancement of osteogenic differentiation of HPLSCs.
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Immunohistochemical analysis of Distribution of RANKL-Expressing Cells and the
Expression of Osteoclast-Related Markers in Giant Cell Tumor of Bone.

Shibuya Isao "2, Takami Masamichi 3, Kawamoto Masashi 4, Karakawa Akiko 3,
Nakamura Shigeru ', Kamijyo Ryutaro 2

'Department of Orthopaedic Surgery, Teikyo University Mizonokuchi Hospital
2Department of Biochemistry, Showa University School of Dentistry
3Department of Pharmachology, Showa University School of Dentistry
“Department of Diagnostic Pathology, Teikyo University Mizonokuchi Hospital

To clarify the mechanism underlying the regulation of osteoclast differentiation and activation
in giant cell tumor of bone, we investigated the expression of osteoclast-related markers in
osteoclasts, neoplastic cells, and osteoclast precursors using immunohistochemical analysis,
and analyzed the distribution of RANKL-expressing cells. RANK and c-Fms were expressed in
osteoclasts and some mononuclear cells. RANKL was expressed in mononuclear cells and
some osteoclasts. RANKL*® mononuclear cells were also G34W*. RANKL expression was
unevenly distributed in giant cell tumor of bone. In addition, the distribution of multinucleate
cells (>100 ym in diameter) correlated with the distribution of RANKL" cells. The distribution of
RANKL*mononuclear cells is uneven in giant cell tumor of bone and may have some effect on
the localization of multinucleate cells. G34W mutation was identical to that of RANKL*
mononuclear cells.
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Evaluation of bonding capability between the rat calvarial bone and additive
manufacturing titanium with mixed-acid and heat treatment.

Naoko Imagawa, Kazuya Inoue, Keisuke Matsumoto, Kayoko Yamamoto, Yoichiro Nakajima,
Takamitsu Mano, Takaaki Ueno

Department of Oral Surgery, Division of Medicine for Function and Morphology of Sensory
Organs, Faculty of Medicine, Osaka Medical and Pharmaceutical University.

We fixed in additive manufacturing titanium that had been mixed acid and heat-treated(MAH)
on a rat calvarial bone and conducted a mechanical test. In the result, the titanium that had
been MAH bonded more firmly. We conducted a mechanical test by changing (1) type of
additive manufacturing machine (2) surface polishing conditions (3) sterilization conditions in
the production of titanium test specimen, and evaluated the effect respectively on bone
bonding force. As a result, no change in the bonding force was observed due to the difference
in the additive manufacturing machine and the sterilization conditions. However, the bonding
strength of the additive manufacturing formed by polishing the titanium surface was reduced.
Based on this result, we plan to proceed on titanium surface modification.
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Development of surface coating method for implant with decellularized jawbones

Masahiro Okada', Naoko Nakamura?, Takuya Matsumoto’, Akio Kishida?®, Tsuyoshi Kimura®

'Academic Field of Medicine Dentistry and Parasitical Sciences, Okayama University
Academic Research Assembly

2College of System Engineering and Science, Shibaura Institute of Technology

3Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University

A dental implant is a surgical component that interfaces with the bone of the jaw or skull to
support dental prostheses such as crowns for the treatment of tooth defects. Due to direct
connection between implants and bone tissues without periodontal ligaments, there is no
implant mobility although natural teeth show mobility, and there is a risk of implant periodontitis.
We have recently proposed a novel implant therapy with artificial periodontal tissue units,
which are the decellularized jawbones containing periodontal ligament tissues, as one of
methods to solve the above-mentioned problems of general implant therapy. By using the
artificial periodontal tissue unit, the decellularized periodontal ligament tissues could be
reconstructed between implants and jawbones. In this study, in order to improve the connection
ability between dental implants and periodontal ligament tissues, we developed a novel coating
method of hydroxyapatite (HAp) on poly(ether-ether-ketone) (PEEK) substrates.
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Examination of ISQ of the dental implants placed in vascularized autograft for jaw
reconstruction.

Matsumoto Keisuke, Mano Takamitsu, Nakajima Yoichiro, Inoue Kazuya,
Imagawa Naoko, Mizobuchi Sho, Ueno Takaaki

Department of Oral Surgery, Division of Medicine for Function and Morphology of Sensory
Organs, Faculty of Medicine, Osaka Medical and Pharmaceutical University

The aim of this study was to compare ISQ of implants placed in grafted fibula bone with that
of normal mandible.

The 1ISQ and I1SQ change of 5 implants placed in grafted fibula bone and 54 implants placed
in normal mandible were examined statistically.

The ISQ of the implants placed in grafted fibula bone at the time of second-stage surgery and
the 1ISQ change of the implants placed in grafted fibula bone were significantly higher than
these of normal mandible.

These results suggested that ISQ of the implants placed in grafted fibula and in normal
mandible showed different tendencies.
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The investigation of the basic and medical sciences with Hainosankyto for dental
infections

Hourei Oh', Kazuya Masuno', Nobutaka Okusa', Tetsunari Nishikawa' Yasuhiro Imamura?

' Dept. of Innovation on Dental Education and Forensic Dentistry, Osaka Dental University
2 Dept. of Dental Pharmacology, Matsumoto Dental University

Hainosankyto is known as a kampo medicine for the suppurative inflammation accompanied
by redness, swelling and pain. In the clinic, Hainosankyto was administered for periodontitis.
Hainosankyuto was clarified the anti-inflammatory effect in a rat periodontal disease model.
Hereby, we aimed to investigate bone regenerative ability using human osteoblast-like
osteosarcoma cell line (Saos-2). The proliferating ability to Saos-2, collagen production ability,
ALP secretion ability. Thus, Hainosankyto may be proof anti-inflammatory action and bone
remodeling for the improvement of periodontal disease. In future, it is possible that
Hainosankyto shoulders antimicrobial resistance on the dental infections.
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Expression and localization of metallothionein isoforms in bones of
ovariectomized rats.

Chiharu Sogawa’, Mika Ikegame?, Ikuko Miyazak®, Masato Asanuma3, Norio Sogawa*

'Department of Clinical Engineering, Faculty of Life Sciences, Hiroshima Institute of.
Technology

2Department of Oral Morphology, Okayama University Graduate School of Medicine, Dentistry
and Pharmaceutical Sciences

3Department of Brain Sciences, Okayama University Graduate School of Medicine, Dentistry
and Pharmaceutical Sciences

“Division of Hard Tissue Research, Institute or Oral Science, Matsumoto Dental University

Metallothionein (MT) is a metal-binding protein. MT is produced in various organs in response
to various heavy metal injections. We suggested that MT had a protective role in reducing
heavy metal toxicity and had some functions in bone metabolism. In this study, we investigated
the expression of MT isoforms according to changes in bone density in the tibiae of
ovariectomized female rats. The expression pattern of MT isoforms was different in bone tissue
after ovariectomy, suggesting that MT isoforms may play different roles in bone metabolism.
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Treatment effects of anti-CD81 antibody expression vector on a rat model of rheumatoid
arthritis.

Tsutomu Yamasaki', Yuta Fujii?, Yuji Arai?, Shuji Nakagawa?, Minoru lijima*®, Kenji Takahashi?3,
Mahito Nakanishi*®, Tohru Nakanishi'®

Shujitsu University, Department of pharmacy

2Kyoto Prefectural University of Medicine, Graduate School of Medical Science
3Kyoto Prefectural University of Medicine, School of medicine

“National Institute of Advanced Industrial Science and Technology
STOKIWA-Bio, Inc.

®Shujitsu University, Graduate School of Pharmacy

Rheumatoid arthritis (RA) is an autoimmune disease characterized by inflammation of the
joints. We have identified CD81 as a causative agent of rheumatoid arthritis. In this study, we
predicted that sustained production of anti-CD81 antibody vectors could effectively treat RA.
Anti-CD81 antibody vectors were administered intra-articularly to a rat model of rheumatoid
arthritis and evaluated by RA score and histological score. As a result, RA score and
histological score were significantly lower in the anti-CD81 antibody vector treatment group
than in the control group. These results indicate that the anti-CD81 antibody vector is effective
in the treatment of RA.
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Dynamics of ACP under physiological solution conditions

Fumitaka Yoshino', Rina Sasaki', Yuka Asada? Kazunari Shiozaki?, Shinji Shimoda?,
Takatsugu Yamamoto'

'Department of Operative Dentistry, Tsurumi University School of Dental Medicine
2Department of Anatomy Dentistry, Tsurumi University School of Dental Medicine

Amorphous calcium phosphate (ACP) has been extensively studied and clinically applied
since the first solid phase in precipitation of calcium phosphate crystal. In this study, the
dynamics of ACP in physiological buffer solutions were minutely investigated by X-ray
diffraction and electron microscopy. The evaluation parameters were buffer solution
concentration, temperature, and calcium concentration in time dependency. As results, under
physiological conditions, ACP demonstrated liquation of a large amount of calcium ions in a
buffer solutions, gradual conversion from amorphous to HAp, and crystallization of almost the
entire amount in 24 hours.
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Testing authenticity of proteins from vertebrate fossils

Hayato Inaba’, Kentaro Chiba?, Hidetsugu Tsujigiwa®, Takaaki Miyaji*, Asako Kawakami*,
Khishigjav Tsogtbaatar®, Buuvei Mainbayar®, Mototaka Saneyoshi?

' Department of Biosphere-Geosphere Science, Graduate School of Biosphere-Geosphere
Science, Okayama University of Science

2 Department of Biosphere-Geosphere Science, Faculty of Biosphere-Geosphere Science,
Okayama University of Science

3 Department of Life Science, Faculty of Science, Okayama University of Science

4 Department of Genomics & Proteomics, Advanced Science Research Center, Okayama
University

®Institute of Paleontology, Mongolian Paleontological Center, Mongolian Academy of Sciences

Previous studies reported protein preservations in fossils from various ages up to 70 million
years ago (Ma), but the authenticity of those fossil proteins older than 4 Ma have been
challenged lately. This study performed special staining techniques and SDS-PAGE for 100
Ma dinosaur and 35 Ma rhinoceros fossilized bones. The staining and the SDS-PAGE results
demonstrate that clear bands that can be identified as those of type | collagens were only
recovered from the samples with good staining results. Subsequent MS/MS analyses also
support that the recovered bands are assignable to those of type | collagen.
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Investigation of uniaxial mechanical stretch conditions to promote osteoblast
differentiation in vitro

Fumiko Takemoto'?, Yoko Uchida-Fukuhara', Mika lkegame", Hiroshi Kamioka?,
Hirohiko Okamura’

' Department of Oral Morphology, Okayama University, Graduate School of Medicine, Dentistry
and Pharmaceutical Sciences

2 Department of Orthodontics, Okayama University, Graduate School of Medicine, Dentistry
and Pharmaceutical Sciences

To investigate the mechanism of mechanical stimulation of osteogenesis, we attempted to
establish an experimental system to promote osteoblast differentiation in vitro. MC3T3-E1 cells
were mechanically stimulated under various conditions using a cultured cell stretching system
(ShellPa) that induces uniaxial stretching forces. The results showed that the expression of
osteoblast differentiation markers (Runx2 and Osterix) increased in the cells that received
cyclic stimulation at 10% stretch rate for 6 hours. Therefore, this condition is considered to be
appropriate for the further study on the mechanism of osteoblast differentiation stimulated by
mechanical loading.
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Other iatrogenic immunodeficiency-associated lymphoproliferative disorders (OI-LPD)
in the oral cavity: a clinicopathologic study of 4 cases and literature review of recent 15
years

Masami Kawaharada'?, Satoshi Maruyama?®, Manabu Yamazaki', Tatsuya Abe",
Jun-ichi Tanuma'’

'Division of Oral Pathology, Faculty of Dentistry & Graduate School of Medical and Dental
Science, Niigata University

2Division of Reconstructive Surgery for Oral and Maxillofacial Region, Faculty of Dentistry &
Graduate School of Medical and Dental Sciences, Niigata University

30Oral Pathology Section, Department of Surgical Pathology, Niigata University Hospital

Recently, other iatrogenic immunodeficiency-associated lymphoproliferative disorders (Ol-
LPD) in the oral cavity have been reported, but pathological studies are few. We performed
EBER-ISH and immunohistochemistry to describe the immunohistochemical features in our
four cases. Furthermore, the results were analyzed along with cases of oral OI-LPD in literature
to define clinical characteristics. MDM2 overexpression was observed in EBV-positive cases
but not in EBV-negative cases. In the literature review, 89.5% of OI-LPD patients with
osteonecrosis of the jaw had multiple ISDs. We can conclude that the overexpression of MDM2
in oral OI-LPD is associated with EBV infection, and the combination of multiple ISDs may be
a risk factor for ONJ.
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Analysis of Jagged-1 in squamous cell carcinoma using liquid based cytology
specimens

Takanaga Ochiai, Taiso Matsuoka, Yuka Miyamoto, Juna Nakao, Michiko Ehara and Motohiko
Nagayama

Department of Oral Pathology, Division of Pathogenesis & Disease Control, Asahi University

We aimed to determine the expression of Jagged-1 as a ligand of Notch. Cytological
specimens of six SCC cases and five cases of normal epithelium were selected. Both
qualitative and quantitative analysis of Jagged-1 gene expression were performed by RT-PCR
and Real-Time PCR. Localization of Jagged-1 was analyzed by immunohistochemistry.
Although all cases detected Jagged-1, expression was significantly higher in SCC. In
immunohistochemistry, Jagged-1 localized in all cases of SCC and six cases of NILM. It was
reported that Notch signaling abnormality occurs in SCC. Notch mutation affects growth and
differentiation in SCC. Our results suggest that the excessive Notch signaling induce in SCC.
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Comparison of osteoporosis deep learning diagnosis by panoramic radiograph and
clinical covariate ensemble model

Shintaro Sukegawa'- Akira Taguchi?, Yuka Sukegawa®, Kazuaki Hasegawa", Rieko Shimizu®,
Ai Fujimura®™, 1zumi Yamamoto®, Takahiro Kanno?, Yoshihiko Furuki®

'Division of Oral and Maxillofacial Surgery, Kagawa Prefectural Center Hospital

2Department of Oral and Maxillofacial Radiology, School of Dentistry, Matsumoto Dental
University

3Department of Oral and Maxillofacial Surgery, Faculty of Medicine

[Purpose] The purpose is to compare the osteoporosis diagnostic ability by deep learning
(DL) between image-only mode (IM) to diagnose only from panoramic X-ray images and
ensemble model (EM) which clinical covariate is added to the images.

[METHODS] 778 images were created from patients who underwent both bone densitometry
and panoramic radiography at single hospital from 2014 to 2020. Age, gender, and BMI were
added as clinical covariates. The convolutional neural network (CNN) was EfficientNet (EN) -
BO, 3, 7 and ResNet (RN) -18, 50, 152.

[Results] In IM, EN-B7 and RN-152 showed the highest accuracy (EN; 0.848, RN; 0.824) in
each CNN. EM has improved the accuracy and AUC of all CNNs.

[Discussion] DL by CNN showed that EM can diagnose osteoporosis with higher accuracy than
M.
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Effects of vibrating electric toothbrush on extracellular matrix protein expression in
gingival fibroblasts

Kumiko Nakail?, Nobe Kato®, Kyoko Fukuzawa?, Jyunya Nakajima3, Manami Ozaki'?, Hideki
Tanakal?, Takayuki Kawato'?

'Department of Oral Health Sciences, Nihon University School of Dentistry

2Division of Functional Morphology, Dental Research Center, Nihon University School of.
Dentistry

3Nihon University Graduate School of Dentistry

The vibrations of an electric toothbrush help remove plaque and are transmitted to fibroblasts,
which produce extracellular matrix (ECM) proteins, via the epithelial tissue. In this study, we
examined the effects of the vibrations of an electric toothbrush on the expression of ECM
proteins using human gingival fibroblast cells. The expression of collagen I, collagen lll, elastin
and fibronectin increased in cells stimulated with the vibrations via the silicon film of a flexible
bottom plate compared with unstimulated control cells. These results suggest that electric
toothbrush might facilitate ECM remodeling in gingival tissue.
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Development of periodontitis induced in animal model the orally inoculated with
Fusobacterium nucleatum

Miyuki Toda', Ryoki Kobayashi?, Tetsuro Kono?, Arata Watanabe?®, Ryo Tamamura?®, Hidenobu
Senpuku?, Hiroyuki Okada?®

'Anatomy and Histology and Embryology, Nihon University Graduate School of Dentistry at
Matsudo

2Department of Microbiology and Immunology, Nihon University School of Dentistry at Matsudo

3Department of Histology, Nihon University School of Dentistry at Matsudo

The pathogenic factors of periodontopathogenic bacteria induce periodontitis. It is unclear
how Fusobacterium nucleatum (Fn) causes periodontitis in animal model. We investigated
effects of Fn oral inoculation on the development of periodontitis. Fn was suspended with 5%
carboxymethylcellulose (CMC), and continuously inoculated to BALB/c mice for 15 days. The
control was CMC only. Histological analysis and real-time PCR to immunological factors were
performed at 30 days after the last inoculation. Significant alveolar bone resorption an increase
in RANKL/OPG ratio and pro-IL-1p were detected in gingival tissues. These results clarified
that continuous oral inoculation of Fn induced periodontitis in mice.
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A case of skeletal dysplasia patients treatmented by costal cartilage graft in the
schoolage period.

Rina Muraoka', Shoutaro Nakano', Haruka Hatori', Yuta Kurashina', Toshinobu Tsumura’,
Toru Kageyama?

'Department of Orthodontics, Matsumoto Dental University
2Matsumoto Dental University Hospital

Skeletal dysplasia are a general term for diseases that cause abnormalities in skeletal
formation due to disorders in the development, differentiation, and growth of tissues that form
the skeleton. However, the treatment system in childhood isn’t well established and the long-
term effects of various medical interventions haven’t been clarified. We worked with a plastic
surgeon to treat children with Binder syndrome. The timing of rhinoplasty was planned, and
costal cartilage transplantation was performed to examine the therapeutic effect. Due to
treatment during school age, it was expected that the treatment options to be started after the
end of growth would be expanded and lead to good results.
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Compositional changes before and after heating the human enamel apatite

Arata Watanabe?, Tetsuro Kono!, Miyuki Toda?, Ryo Tamamura?, Toshiro Sakae?, Hiroyuki
Okada*

Department of Histology, Nihon University School of Dentistry at Matsudo, Chiba, Japan
2Nihon University Graduate School of Dentistry at Matsudo, Histology, Cytology and
Developmental Anatomy

In this study, to clarify individual differences in human enamel, human enamel was heated
and analyzed using micro-FTIR. As a result, the absorption band before heating showed a
general enamel pattern, but there was a difference in the peak value of the detailed absorption
band. On the other hand, in the absorption band after heating, multiple band peaks not found
before heating were observed, and compositions other than apatite appeared. Furthermore,
when comparing before and after heating on the quadratic differential curve, there were
deviations in multiple band peaks. In conclusion, it was suggested that there are individual
differences in human enamel, and that the differences increase with heat treatment.
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Phospholipid analysis in ameloblastoma tissue using imaging mass spectrometry

Wataru Hamada, Nahoko Kato-Kogoe, Yoichiro Nakajima, Hiroyuki Nakano, Takamitsu Mano,
Takaaki Ueno

Division of Medicine for Function and Morphology of Sensor Organ, Dentistry and Oral Surgery,
Faculty of Medicine, Osaka Medical and Pharmaceutical University.

Matrix-assisted laser desorption/ionisation imaging mass spectrometry (MALDI-IMS) is
useful for analysing the distribution and abundance of lipid molecules in situ. This research
aimed to provide an in-depth understanding of phospholipid spatial distribution in
ameloblastoma tissue using MALDI-IMS. Frozen sections of desmoplastic ameloblastoma
tissue were processed, and a comparative analysis of the stromal and tumour focal areas was
performed. The results identify several phospholipids that are selectively expressed in the focal
area. Further studies having a higher number of cases are warranted to clarify the involvement
of phospholipids in ameloblastoma.
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Wound healing promoting effect of low level He-Ne laser on bone tissue -Histological
examination-

Yoshihiko Sugita’?, Takehiro Hattori', Toshikatsu Suzumura', Ryoko Kawai'?, Waka
Yoshida'?, Katsutoshi Kubo'?, 1,2Hatsuhiko Maeda'*?

' Department of Oral Pathology and Forensic Odontology, School of Dentistry, Aichi Gakuin
University, Nagoya, Japan
2 Center of Advanced Oral Science, Aichi Gakuin University, Nagoya, Japan

We examined the effects of He-Ne Laser on bone healing in rat femur. One side of femur
was irradiated with He-Ne laser and the other side was unirradiated. The laser irradiation
was performed to the bone defects for 5 minutes every 24 hours for 5 days after surgery. The
resected femurs were evaluated histologically 7 days after surgery. Bone Density in laser
irradiated group were higher than those in control group. This study revealed the LLLT
effects of He-Ne laser in promoting bone healing.
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Effects of Non-thermal atmospheric pressure plasma on human deciduous dental pulp
cells

Sho Aoki, Naohito Hara, Masae Okuno, Kyoko Harada, Keniji Arita

Department of Pediatric Dentistry, Osaka Dental University

In recent years, "plasma medicine," the application of non-thermal atmospheric pressure
plasma (NTAPP) to medical treatment, has been attracting attention. However, there have
been few reports of plasma irradiation of oral tissues directly. Therefore, many aspects of this
study remain unclear. In this study, we investigated the effects of NTAPP on dental pulp cells
by examining the changes in the ability of cell proliferation and gene manifestation caused by
NTAPP irradiation.As a result, it was found that NTAPP irradiation promoted the proliferative
capacity and increased the expression of genes related to undifferentiation in the cells derived
from dental pulp of deciduous teeth. This study was conducted with the approval of the Medical
Ethics Committee of Osaka Dental University.
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Porphyromonas gingivalis impairs fetal development through macrophage
extracellular vesicles

Airi Tanai', Yoko Fukuhara!, Hotaka Kawai?, Takanori Eguchi®, Mika Ikegame?, Kaya
Yoshida*, Hirohiko Okamuratl

Department of Oral Morphology, Okayama University, Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences

2Department of Dental Pathology, Okayama University, Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences

3Department of Dental Pharmacology, Okayama University, Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences

‘Department of Oral Healthcare Education, Institution of Biomedical Sciences, Tokushima
University Graduate School

We investigated the effect of periodontitis on fetal development. Pregnant mice were
intravenously injected with Porphyromonas gingivalis infected macrophages extracellular
vesicles (Pg-inf M@ EVs). Pg-inf Mg EVs translocated and dramatically decreased the growth
of the fetus. These fetus shows signs of impaired bone formation; specifically, the development
of the cranium and the palatine was setback. The placental of these fetus indicated restricted
blood vessel and inhibited angiogenesis. These results show that Pg-inf M@ EVs delays fetal
growth through the inhibition of placental angiogenesis. Therefore, periodontal pathogen may
impair fetal growth through Mg EVs.
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Effects of azithromycin on mineralized nodule formation in MC3T3-E1 cells

Kengo Kato', Manami Ozaki?® Kumiko Nakai?®, Ryosuke Koshi?, Hideki Tanaka??,
Nobue Kato', Kyoko Fukuzawa', Morio Tonogi*, Takayuki Kawato?3

Nihon University Graduate School of Dentistry

2Department of Oral Health Sciences, Nihon University School of Dentistry

3Division of Functional Morphology, Dental Research Center, Nihon University School of.
Dentistry

“Department of Oral and Maxillofacial Surgery, Nihon University School of Dentistry

Azithromycin displays anti-inflammatory effects, and anti-osteoclastic bone resorption in
addition to antibiotic effects. In this study, we investigated the effect of azithromycin on
mineralized nodule formation in osteoblasts, using MC3T3-E1 cell. The alkaline phosphatase
(ALPase) activity and mineralized nodule formation stained with alizarin red were decreased,
whereas mRNA expression of type | collagen, bone sialoprotein, and osteopontin (OPN) were
increased in cells cultured with 10 ug/mL azithromycin. Azithromycin-induced suppression of
mineralized nodule formation might be associated with decreasing ALPase activity that
hydrolyzes anti-calcification substances, and increasing the expression of OPN that inhibits
hydroxyapatite crystallization, respectively.
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Geometrical structure of honeycomb TCP to control dental pulp-derived cell
differentiation

Yasunori Inada', Kiyofumi Takabatake', Hidetsugu Tsujigiwa'?, Hotaka Kawai’,
Keisuke Nakano', Hitoshi Nagatsuka'

'Department of Oral Pathology and Medicine, Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayama University
2Department of Life Science, Faculty of Science, Okayama University of Science

We have succeeded in establishing a rat dental pulp-derived cell line that shows a tendency
to differentiate into odontoblasts in vivo and in vitro. In addition, we have succeeded in efficient
hard tissue formation by changing the pore size of honeycomb TCP. The purpose of this study
was to provide an optimal extracellular microenvironment for odontoblasts using honeycomb
TCP and to regenerate dentin-like har tissue with similar polarity in vivo. In TCP with a straight
through hole with a pore diameter of 300 um, hard tissue formation was observed, which
showed a dentin-like structure with similar polarity in vivo.
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Effect of the Stroma on the Biological Characteristics of the Parenchyma in Oral
Squamous Cell Carcinoma

Kiyofumi_Takabatake, Shan Qiusheng, Haruka Omori, Hotaka Kawai, May Wathone Oo,
Keisuke Nakano, Hitoshi Nagatsuka

Department of Oral Pathology and Medicine, Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayama University

In this study, to investigate how the cancer stroma contributes to the properties of the cancer
parenchyma, stromal cells were co-cultured with the OSCC cell line (HSC-2) in vitro and in
vivo, and we analyzed how the biological properties of the tumor parenchyma changed. SCC-
st transformed HSC-2 into a moderately differentiated and invasive cancer. On the other hand,
VSCC-st changed HSC-2 into verrucous like-carcinoma showing a marked tendency to
keratinize and inhibited invasion ability. From the above, it was suggested that the cancer
stroma may act on the parenchyma and change parenchyma biological character.
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Morphometric analysis of alveolar bone BMP -2 gene transferred to periodontal tissues

Mariko Yamamoto™ 2, Kiyoshi Ohura®

' Kansai Women'’s College
2 Graduate School of Medicine, Kyoto University
3 Department of Nursing, Taiseigakuin University

We tried to evaluate the alveolar bone BMP-2 gene transferred to periodontal tissues in rats
by bone morphometric analysis. We measured Mineral Apposition Rate: MAR. We found out
that MAR of the BMP-2 gene transferred alveolar bone was increased compared with that
before gene transfer. Therefore, we concluded that the evaluation by bone morphometric
analysis could be efficient for alveolar bone regeneration therapy by BMP-2 gene transfer.
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Bone Induction by Octacalcium Phosphate/Collagen / BMP-2 in Subcutaneous Tissues
of Retired Rats

Keniji Yokozeki', Bowen Zhu', Arafat Md Kabir !, Soma Kai?, Hideshige Matsubayashi?,
Masaru Murata'

' Division of Oral Regenerative Medicine, Health Sciences University of Hokkaido
2 Medical Equipment & Devices Production, TOYOBO Co. Ltd.

The aim of this study was to observe octacalcium phosphate/collagen (OCP/Col: Bonarc®)
as a delivery sponge of BMP-2. Fifty ul of BMP-2 solution (0.02g /L) was added into the
OCP/Col disk ($9.0x1.5mm?3). OCP/Col/BMP-2 (1.0ug) and OCP/Col alone were implanted
into subcutaneous tissues in rats of adult-old stage (40-50 week-old) and explanted at 2,4,6
weeks. OCP/Col /BMP-2 induced bone at 2 weeks and residues of OCP were seen like islands.
Body fluid permeation was found into OCP/Col bulk that was absorbed gradually by hydrolysis
and giant cells. OCP/Col disk might contribute to bone induction as a delivery matrix for BMP-
2.
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Collagenase Digestion of Human Dentin Block and Vertical Augmentation by
Demineralized Dentin Matrix Block on Skull without Periosteum of Adult Rats

Bowen Zhu', Yokozeki Keniji', Akihiro Hirakawa?, Masahiro Todoh3, Toshiyuki Akazawa®,
Masaru Murata'

' Division of Oral Regenerative Medicine, Health Sciences University of Hokkaido
2 Division of Human Mechanical Systems and Design, Hokkaido University

3 Division of Mechanical and Aerospace Engineering, Hokkaido University

4 Industrial Research Institute, Hokkaido Research Organization

The aims of this study were to characterize human dentin blocks chemically and evaluate a
graft of partially demineralized dentin matrix (PDDM) block on 10 month-old adult Wistar rat
skull without periosteum as vertical augmentation model. Calcified DM and PDDM blocks (2
x2 x1 mm3) were digested in vitro by collagenase. The decreasing rate of CDM and PDDM
were 9.2% and 25.5% at 12 weeks, respectively. PDDM were grafted on the exposed parietal
bone without periosteum (Group 1) or the exposed parietal bone without periosteum treated
by ultrasonic scaler tip for 1 min (Group 2), and the blocks were explanted at 4 and 8 weeks.
Bony bridge was found between PDDM and skull bone locally at 4 weeks (Group 1), and widely
at 8 weeks (Group 2). Partial demineralization of dentin block and ultrasonic scratching into
the compact parietal bone might contribute to bony bridge formation between PDDM and
dense original bone.
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On the distribution of the low molecular weight chitosan that was produced by lysozyme
digestion of the commercial chitosan

Yoshinori Kuboki, Seiichi Tokura

Faculty of the Earth and Environmental Science, Hokkaido University

Chitin [Poly (N-Ace-Glu-NH2)], the main component of the extra-skeleton in Crustacean), is
the highly insoluble polysaccharide, but can be converted into a soluble form by de-acetylation.
The product is called chitin, and is widely commercialized in the anti-bacterial and medical
industries. But it was known that the de-acetylation is not complete, and chitin residues have
remained to a considerable amount in the commercial chitin. We decided to clarify how the
remaining chitin residues are distributed throughout the large molecule of commercial
chitin. Resalts of Sephadex G50sf chromatography showed the three major peaks with a
molecular weight of 3-7 kDa. The fact indicates that the presence of chitosan blocks of these
M.W., intervened by the chitin residues (blocks), in the commercial chitosan.
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Modification of the synthetic polymer surface by using the common solvents for the
synthetic and natural polymer

Seiichi_Tokura', Yutarou Tanimoto'!, Toshihide Fujimura?, Hiroshi Seo', Kouji Yamada®,
Yoshinori Kuboki’

'Faculty of the Earth and Environmental Science
2Showa Co.

Previously, we have been involved in finding the common solvents for synthetic and natural
polymers. Tokura et al. developed a method for coating chitosan on the surface of Nylon by
using the common solvent for both (Ca?*/ Ethanol of Methanol). This method is applicable to
coat the chitin solution on the surface of keratin fibers, insoluble collagen, and titanium fibers.
Furthermore, we have discovered that the phosphorylated chitin highly promoted calcification
and bone formation, when combined with titanium devices. With these tools, we are preparing
the useful 3D scaffold for the cell culture and regenerative medicine.
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