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Molecular Bases for the Regulation of Bone Mass

Masaki Noda

Department of Molecular Pharmacology Medical Research Institute
Tokyo Medical and Dental University

Osteoporosis is induced by the negative balance between bone formation and bone resorption.
Disuse osteoporosis occurs in bed-ridden patients or astronauts as physical stimuli is lost in
these cases and it is a serious issue as aged population is soaring in the modern society. Though
phenomenology is well experienced, molecular bases underlying disuse osteoporosis is still
incompletely understood. One of the signaling base for the disuse osteoporosis is sympathetic
tone and this point will be discussed in light of the local and systemic factors involved in the
layered regulatory mechanism to determine the levels of bone mass.
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Observation of hard tissue with Confocal Laser Scanning Microscopy
Tetsunari NISHIKAWA
Department of Oral Pathology, Osaka Dental University, Osaka, Japan.

The calcified tissues are subjected to chemical decalcification or physical grinding to
observe their histological features with light microscopy. The microscopic tissue morphology
is significantly altered. We investigated the usefulness of confocal laser scanning microscopy
(CLSM) for the observation of hard tissue. CLSM produced high-magnificated and
tomographic images of newly-formed bone and thin sections with decalcification or grinding
were not needed. In addition, by shifting the time of administration of 2 fluorescent dyes to
experimental animals, the speed and the direction of calcification of newly-formed bone could

be observed at histological level.
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The comparison of methods for making undecalcified sections

Kazuhiro AOKI

Department of Bio-Matrix (Pharmacology), Graduate School, Tokyo Medical and Dental
University, Tokyo, Japan.

Bone histomorphometric technique is a critical tool for quantifying bone metabolism.
Recently, it has been often used for clarifying the physiological meaning of a certain protein
by using a gene mutation mouse. It also has a pivotal role for evaluating the effects of newly
designed drugs on remodeling balance. Here | will compare the three methods for making
undecalcified sections, MMA method, GMA/MMA method, and the Kawamoto-method,
introducing the anabolic effects of RANKL-binding peptides on bone formation in several
mice models.
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A new assay for osteoclast formation by real-time cell analysis system

Shinichi IWAI

Department of Healthcare and Regulatory Sciences, Showa University School of Pharmacy,
Tokyo, Japan.

Osteoclasts are important target cells for anti-osteoporosis therapies. It is important that we
assay osteoclasts formation in real time. Recently, a real-time cell analysis (RTCA) system
was developed to observe cell morphology. RTCA quantifies it as the cell index by monitoring
electrical impedance of cells. We established a new assay of measuring osteoclast formation
in real-time using RTCA. This new assay offers the following advantages: Real time
monitoring, High reproducibility, Relatively simple and easy, High correlation with classic
endpoint assays. It is possible that this new system can contribute to the development of
osteoporotic medications.
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The effects of anti-osteoporosis drugs analyzed by in vivo bioimaging system

Junichi KIKUTA

Department of Immunology and Cell Biology, Graduate School of Medicine, Osaka University,
Osaka, Japan

Since bone is the hardest tissue in our body, it is almost impossible to visualize the inner
bone tissue in living animals. We have originally established an advanced imaging system for
visualizing living bone tissues with intravital two-photon microscopy. By means of this system,
we have recently succeeded in visualizing bone resorption of mature osteoclasts in living
bones /in vivo. Here we show the latest data of intravital bone imaging, and also discuss the /in

vivo effects of anti- osteoporosis drugs currently developed in the world.
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b bR SR RIZE R BRI D CD146 F i~ — b —IZ 4 B HF4E
BREBET ', TEK HUED?, AREHERS®
"HARFEFN WAEEFRE, P BARFEWE BEw SRR
I Ty Ny S w4

HEAMASBELRRCHABBMEREZICATZICE , SETELMAREH, sHARZREL 2EH
# REBEEPIHSHAICOHBOBUELEMZHASH ICTRIEN VETHD, BETE,
MEOSVEAERRMEREZDNENICEILHICE , HRERAN—D—0EBWVWICEITVT
fluorescence-activated cell sorting (FACS) THE T2 AENL<ALVLShTVSD, TOH T,
CD146 Mkl E FEBEN SHAERRMBRESIM I B LOON—N—ELTEZHEh
CD146 Bl FHTHERBRHERE L TOBUETHZ 2EVECERELSHLEZETS S
ENRENTVD, AMETE , E NEBREHREROMRKREY—H—CD146 OERAMZ
REATDHIC, CD146 REN AR OH SN D CD146+#lifaB¥ & CD146 HEN R Shix\
CD146 - #lifaf¥ % FACS THHIL , BERBHREL TORBUETH2ECEREL S HILEER
te&- @il k. &2, @lRRBEORBEESRD CD146 HREOZEMICOVWTEHE THRET
L. 5%, RENMNDB<ENIURCHREEASHRED 1 DEB2ARMENI B 120 , &
HDEWICOVTELRRFETH S,

CD146/MCAM Surface Marker for Identifying Human Periodontal Ligament-derived
Mesenchymal Stem Cells

Yoko Saito?, Noriyoshi Shimizu?.2, and Masaki J. Honda3

1Department of Orthodontics, Nihon University School of Dentistry

2Dental Research center, Nihon University School of Dentistry

3Department of Oral Anatomy, Aichi Gakuin University School of Dentistry

To apply tissue stem cells to periodontal regeneration, it is necessary to identify a stem cell from
the crowd and to find out the stability of mesenchymal stem cells potential after sorting. A
standard approach for isolation would be to use cell surface markers to identify these cells,
which are effectively enriched in order to isolate stem cells. The CD146 marker is most
commonly used to isolate PDLSCs from human periodontal ligament tissues (hPDL). Previous
studies have shown that CD146-positive (CD146+) cells possess potencies of high self-renewal
and multi-lineage differentiation. However, the capability and potency of mesenchymal stem
cells (MSCs) in hPDL-derived CD146-negative (CD146-) cells have not been well established.
In this study, CD146* and CD146- cells were isolated from hPDL and their properties, including
their MSCs potential, were characterized. Since human gingival tissues that can be obtained
easily may be a useful cell source, in the future we intend to compare differences in the

characteristics of hPDL with human gingival tissues.
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ERIMRT IV —Z BT 28T I v 7 X (HECE) 1T EBREZREET S
THAENI T b« BAINAVY, IUTFEE. BHE—ER,
R RFERERERRFEPIEE OEFEREEESESE

BEMEIRILF N BRERICHEESZIDHNAENEZHASHICTIEHIC , BFHREO S
EERFERICRETERABRIIIILF —BHFOXEEZMTL . TOHER | invitro DHART
&, BERMRIZRLF—BFICE>T, FILAIMT AT 7R—EEERER G REE N,
BRIICBEETHHMUET A7 7 2—HEREMEE iz, RREGFHEMNTE , Runx2, BSP,
OCN, Col1a1l X OPN DB FREN ST Wiz, £, invivo DIFE T , BHEERETZ O
B & T50-F50 ( F2> 50%& FIRES I Y2 A50%) & F100 (FRES XY 2 100% )
BT4HBRICERCEMLUE, ChSOBRDPSEFRNEETIVIARICRDIRILF—R
HEEFHROSMLEERFERERETD ENASHICK 2 1,

The Ceramics Radiating Far Infrared Ray Energy (Rhyolite) Promote the Formation of Bone
Aldartsogt Dolgorsuren, Kikuji Yamashita, Shinichiro Seki

Department of Oral and Maxillofacial Anatomy, Graduate School of Oral Sciences, Tokushima

University

In order to make clear whether the FIR ceramics radiating FIR energy affect or not on the new
bone formation, the experiments of in vivo and in vitro were carried out. The ALP activities and
the area of calcification nodules increased on 4 weeks. The RT-PCR data showed that the genes
expression of Runx2, Osterix, BSP, OCN, Col1a1 and OPN were activated. Bone mineral density
(BMD mg/cm?) of implanted sites of T50-F50, T25-F75 and F100 groups were significantly
enhanced after 4 weeks. These data show FIR energy radiation by the natural FIR ceramics

promoted the new bone formation.
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'BIRBREREREEERATER OEA(LES 5
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BERBHARMSC)EZMRBEICI > THLZEMERRTZIZENASAhTVND, AR
(& MSC ICIEE DBER(LIPUS)ICKD XAZANARNLAZMA B SHRIZTEL, MSC DES
LEEZ R TERVARELE, TORR. LIPUS ZBSFTH LT, #RICKDARIVEZR
BEDCRTRES LN —D—BEFORBBEI I MEE N, MSC DESLEEZ#IFTE 1. MSC
ZH#1KT D & Nanog, Msx2 DEBABAL TV 214", LIPUS RIBIEChS niEBEFREEEE
T8 . FIC LIPUS RIEE Syk os\\N ) B ZFE L., Syk FEEAIE LIPUS IC& > TFFEEE
115 Nanog DHEBLARILOLEFEZMEIL 1z MSC % LIPUS TRIBL BN SEETZ LT,
MR ICRDDLEETZB<S ENTED RSN H S,

LIPUS (low-intensity pulsed ultrasound) helps to maintain the differentiation potency of
mesenchymal stem cells

Joji Kusuyama'2, Ichiro Semba2?, Tetsuya Matsuguchi

1 Department of Oral Biochemistry, Kagoshima University, Graduate School of Medical and Dental
Sciences

2 Department of Oral Pathology, Kagoshima University, Graduate School of Medical and Dental
Sciences

Long-term culture of mesenchymal stem cell (MSC) is known to lose their stemness. In this study,
we examined the new method to keep the osteogenic differentiation potency of MSCs by
mechanical stress using low-intensity ultrasound (LIPUS). We found that LIPUS treatment inhibited
the decreases of cell calcification and mRNA expressions of osteogenic marker genes during serial
subculture of MSCs. Nanog and Msx2 expressions were also restored by LIPUS treatment.
Moreover, LIPUS induced to phosphorylate Syk and the Syk-specific inhibitor suppressed LIPUS-
induced Nanog expression. This results suggest that mechanical stimulation using LIPUS has the

possibility to maintain the MSC differentiation potency.
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FHEUALTTY IANDDNA/TuE I LA Y —EESERRIEEICE 2 5 FE
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VBRXFEFHAREEMREEE CBRARYESIERE TR
PHARFHITFHMEISAEER BN ESRFEOER SR & —

DNA/Z7OZZVEEAEHBALEHEME L THEFEEATVS | RFRTIE, DNA/Z7’OX X
VLAY —ZBEENNLEFEROAVTSNOBEREICOVT , BEUERRERRES Y MA
BIREEANDEARRICK > TEFMEL = . MEUWERREERR TR , FREHBL T, DNA/Y
AZZVLAV—BEMFEAOTNEA NERREN B LTS ENBRBENLE . BYIEA
KRICBVTE, DNA/ZORZVLAVY—EELA TS MOFN |, B A 3 BBETHRITE
MICEZEILBVWE- (M7 NEMEZRLE . BLERY , FEA2T7 52 MA®O DNA/ZO
BIVLAVY—OEENMIZIRS T, BERN REE MWD AREEN TRE N .

Bone response of DNA/protamine multilayer immobilized titanium implant

Toshitsugu Sakurai', Tohru Hayakawa?, Takeshi Toyama3, Masao Yoshinari,

Chikahiro Ohkubo!

'Department of Removable Prosthodontics, Tsurumi University School of Dental Medicine

2Department of Dental Engineering, Tsurumi University School of Dental Medicine
3Department of Materials and Applied Chemistry, College of Science and Technology, Nihon
University

4Oral Health Science Center, Tokyo Dental College

DNA/ protamine complexes are expected as a new bone substitute material. In this study, we
evaluated the bone formation of DNA/protamine multilayer immobilized titanium implant by
simulated body fluid (SBF) immersion experiments and implantation experiments into the
extracted sockets of rat molar. Apatite deposition was more progressed onto the surface of
DNA/protamine multilayer immobilized titanium compared to non-treated titanium implant in SBF
immersion experiments. Animal implantation experiments showed that DNA/protamine multilayer
immobilized titanium provided significantly higher bone-to-implant contact ratio at three weeks
after the implantation. These results suggest that the immobilization of DNA/protamine multilayer

will accelerate the new bone formation.
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2. RE, FEVECAEBEN L7 A TOXIVFUNBFMRONBNEZEA LT E
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Bone formation on fibronectin immobilized titanium implant

Masatsugu Hirota', Hidemasa Shimpo?, Chikahiro Ohkubo?, Takeshi Toyama3, Tohru
Hayakawa'

'Department of Dental Engineering, Tsurumi University School of Dental Medicine
2Department of Removable Prosthodontics, Tsurumi University School of Dental Medicine
3Department of Materials and Applied Chemistry, College of Science and Technology, Nihon
University

Fibronectin is a cell adhesive protein. In the present study fibronectin was immobilized onto
titanium implant using tresyl chloride-activated technique, and bone formation was evaluated
after the implantation into the rabbit tibiae for 12 weeks. Greater amount of new bone was clearly
observed for fibronectin immobilized titanium compared with non-treated titanium.
Histomorphometrical evaluations showed a significantly higher bone-to-implant contact ratio and
bone mass on fibronectin immobilized titanium implant. It is suggested that the fibronectin
immobilized titanium implant showed better bone formation because of the improvement of initial

attachment of osteoblasts.
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REDBER (LIPUS) & , LPS RIBTHEML EBEFMIEOREMTEHS > 2NHTIEN
HEEN TV, LAL ,LPS THEREI L IL-1a ICRIEFET LIPUS RIBOFEX 7 Oz X
AZXLRASHICENRTWEY, TZT,LPS TREZER L - BFMEN LIPUS ICRIEFET
EERMBEYENICRE UL, LIPUSIE ,LPSIC&>THEMLE IL1Ia DRBET D FT
VIUVEBREERAT VAT ZEE) ZENA LTI NO=ILLRIILICEDEE ., &2 T,
LIPUS & , BFHMREO AT1 ZSBRAZNL TIPS ICK > TERENE IL-1a EEZNE T2 A8
HARBE N,

Low-intensity pulsed ultrasound (LIPUS) inhibits LPS-induced IL-1a production cytokines via

angiotensin receptor type 1 in osteoblasts.

Mayu Nagao' , Souichirou Manaka2 , Natsuko Tanabe3* , Masako Naito3® , Ozaki Manami' ,
Naoto Suzuki3#4 , Masao Maeno36 , Shuichi Satoz 7

Division of Applied Oral Sciences , Nihon University Graduate School of Dentistry
2Department of Periodontology Nihon University School of Dentistry

3Division of Functional Morphology , Dental Research Center , Nihon University School of
Dentistry , 4 Department of Biochemistry Nihon University School of Dentistry , > Department of
Anatomy Nihon University School of Dentistry , 6Department of Oral Health Sciences Nihon
University School of Dentistry , 7 Division of Advanced Dental Treatment , Dental Research

Center , Nihon University School of Dentistry

Previous reports have shown that LIPUS is one of the mechanical stimulation inhibits
inflammatory chemokine in response to the stimulation by LPS. However , the effect of LIPUS to
LPS-induced IL-1a and this mechanism has not been clarified. We have examined this influence
like cellular biology. LIPUS treatment inhibited the LPS-induced mRNA and protein expression
of IL-1a on the control level. Furthermore , LIPUS inhibits IL-1a are increased to the only LPS
level by the angiotensin receptor type 1 (AT1 receptor) antagonist. These results suggest that
LIPUS inhibits the LPS-induced IL-1a via AT1 receptor in osteoblasts.
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YAP FEBMEROMLPEEOHRICKEZEADPERFTHD, SH. ZHREHERILZETRL
FREBERTDBEETDESHREICS TS YAP OEEEICODVWTTOEERFTHS CCN2 &
HICEFABLENICRETL 2, EREABTEEESHEIZ YAP & CCN2 OBEMHEEA RSN,
BICAEMERREOISPERICEETSIRETHEEIEBEBEERERLE, —B. BESZEY
BEOREERETIE YAP, CCN2 HIZEBMBRIZZ LA 2, BE LFEHKD Tk YAP £ CCN2 ®
RBEFIMUICKR)ELTH 220, BERINOBTERIFHLEMARAS. REERMARTE
YAP, CCN2 £ & (ICEMBERLE, LEDZENS YAP & CCN2 FHEL ., EBEMHEED
FEXEBRMAROSLICEETRENTRENT,

Immunohistochemical expression of YAP and CCN2 in pleomorphic adenoma

Sawako Ono?, Keisuke Nakano!, Kiyofumi Takabatake', Hotaka Kawai’, Saori Yoshida', Mei
Hamada', Hidetsugu Tsujigiwa?, Hitoshi Nagatsuka'

1Department of Oral Pathology and Medicine, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences

2| aboratory of Histopathology, Department of Life Science, Faculty of Science, Okayama

University of Science

YAP and its downstream target CCN2 were examined pleomorphic adenoma cases using
immunohistochemistry. YAP and CCN2 were detected in most neoplastic cells. Intense positive
reactions were detected in the peripheral cells of solid tumor nest and funicular tumor nests.
Fibrous connective tissue surrounding tumor mass was almost negative for YAP and CCN2.
Tumor cells adjacent to myxomatous tissue and chondrocyte-like cell have intense positive
reactions of YAP and CCN2. These data suggested that YAP and CCN2 were involved in the

mesenchymal transition and cell differentiation of tumor cells.
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GFP B Rt~ U A 2 Az, BREMEERRIERRICIIT 2 B R D& & ot
mHE E2 A HRKRE EE BEX. O R B BIL. T #a
RE 1~

VR IL R E SRR A ARR BRI AR IR nERE

B (LR R PR AEMB SR HRRREN S

BEHBRETRESREMENESTSH. ERERMAROKIPHMEROBERICIOVTER
AARINZV, GFP EHRBENVAOKE T #HMEMIC. BL -&H8% (1BM) IZBMP 8%
TRLEEOZEBEAL, BEKICS T2 EHRARMIEOESPEEKICEDL S M DV THRE
Lo RTEHBLT, FHESICEALL IBMARICEERA S SO GFP BHEMEN &S
hiz, GHEBBAETRESSSEBERR. BERNFdShlz, Bl BFMHEEG GFP R,
BEMBECHRHEFHERO—E GFPBETH > £, BHAXRBAROBSFMHEBADO L LIERER
ThBL 2N, BERDBEOMNREFRKICEL TEHERBHERIr EESKEE2EB> TV
DENTRBENT,

The Role of Bone Marrow-Derived Cells During the Bone formation
Hiroyuki Matsuda', Hidetsugu Tsujigiwa?, Kiyofumi Takabatake', Satoshi Ito?,

Masae Fujii', Keisuke Nakano, Hitoshi Nagatuka’

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

2| aboratory of Histopathology, Department of Life Science, Faculty of Science, Okayama
University of Science

We investigated bone marrow-derived cells in bone formation. Bone marrow-derived cells were
traced using the GFP bone marrow transplantation model. Bone marrow cells from GFP mice
were transplanted into wild mice. After transplantation, we inserted BMP added IBM (insolutive
bone matrix) under the skin and muscle. Compared with skin, there were many BMP-positive
cells around the IBM in muscle. Osteoblasts and osteocytes were GFP-negative, osteoclasts
were GFP-positive. Some of fibroblasts were also GFP-positive. The results indicated that bone
marrow-derived cells might not differentiate into osteoblasts. The role of bone marrow-derived

cells might be limited to adjustment of the microenvironment in early stage.
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VREAT B E W) A LFRRILIIEA STV o, —F, ZORBEITETREBN &
PICHE TOHRATHH 5, FAHITBARRIMERITIT, FEOEIMFHBBRANYNHELE L
TFE U LEBEALORIGEZBRLUIER, BHOLEEY VEATHS SIBLING 77 IV —&
HBEFZ ZRHE L TR L, ZEZ~BFHRPBE SN THRIS BRSNS Z LT H
LML, EE, BOFZ U HEMERETF X ica— L TRIEETS L 1BADER
FREDSFE = — FEED 100 2L EIZHEIN L 72 (Kuboki et al: Biomed Mat Eng, 22: 283-288, 2012 and
24:1539-1548,2014), S EIL, Z DOFF R OMBKAIGH OEAREKIZ OV THE T3,

Discovery of titanium-binding and bone-promoting proteins (Implant proteins) and its clinical

application.

Yoshinori Kuboki', Toshitake Furusawa?, Kimitoshi Yagami3, Masaaki Kurasaki!, Seiichi

Tokura'

'Grad Sch Earth and Environmental Sci, Hokkaido University, Sapporo Japan,
2Grad Sch of Sci and Tech Yamagata University, Yonezawa, Japan,

3Dep Oral Implantology, Matsumoto Dental Univ, Shiobara, Japan

Titanium is widely used ever since Branemark's accidental discovery in 1959 that titanium
strongly binds with "living bone". But the biochemical mechanism behind the strong binding is
largely unknown. We have discovered that phosphoproteins generally bind with titanium and the
phosphoproteins extracted from bone (SIBLING protein family) induced highly active bone
formation when they were implanted into rat bone with a titanium device. Thus we proposed a
"phosphoprotein theory" for the mechanism of the strong binding between bone and titanium.
(Kuboki et al: Biomed Mat Eng, 22: 283-288, 2012 and 24: 1539-1548, 2014). Aim of this study
is to explore the strategy for dental and orthopedic application of these proteins and its

derivatives.
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2 Department of Oral and Maxillofacial Surgery, Section of Dentistry, Seoul National
University Bundang Hospital, Seongnam, Korea

3 Korea Tooth Bank, Seoul, Korea

EEEBOBEICAVZBEMBELT, BREPAIBEELIC. BRBRKRITE (DDM)H &
%, DDM ik, BEOREFEEAVTEREND LD, BREOLSHBRBOBESF V., LA
L. AVS B REEORFREPHABSZEICEI > TEER O NVEERILEN BB N EDH
TWEV, XHRTE, BE27OAZ2B-DDM ASHEE RNV EEZENLENICH
Mll, TOHER, EARRKRES NIIRESEHR DDM A 51F BMP-2 A'teiE hiz s, RiF
REIZX>TRBEAERNVEF BREENBEVEDEH >, &2 T, DDMOEEXV/N
VEEIF, REREPABFECLVEEEITD LN RBENE,

Biochemical analysis of materials for demineralized dentin matrix
Katsutoshi Ito?, Masaru Murata’, Kaoru Kusano?, Young-Kyun Kimz2, In-Woong Um3, Muhammad
Arafat Kabir?, Hiroki Nagayasu'
' Oral and Maxillofacial Surgery, School of Dentistry, Health Sciences University of Hokkaido
2 Department of Oral and Maxillofacial Surgery, Section of Dentistry,
Seoul National University Bundang Hospital, Seongnam, Korea
3 Korea Tooth Bank, Seoul, Korea

It is known antologous demineralized dentin matrix (DDM) is the graft material for regeneration
of alveolar bone in addition to autologous bone and artificial bone. DDM is less-invasive
compared to autologous bone because it is made from extracted teeth of patient. However, it is
unknown whether the amounts of including proteins in teeth depend on the state and method of
preparation or not. In this study, we made DDM from different states and methods, and the
proteins extracted from DDM were analyzed biochemically. In the results, BMP-2 was detected in
the immediate-frozen teeth, but little proteins were detected in the other states. It is suggested

amounts of including proteins in DDM are affected by states and methods.
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Effect of different pore size honeycomb B-TCP on hard tissue regeneration

Yu Song', Takabatake Kiyofumi', Tsujigiwa Hidetsugu?, Ito Satoshi',Matsuda Hiroyuki',
Nobunaga Hikari', Nakano Keisuke'!, Nagatsuka Hitoshi'

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 investigated the effect of geometry and microstructure of tricalcium phosphate(TCP) on bone
and cartilage regeneration. Honeycomb TCP which through-holes’ diameters are
75,300,500,1600um loaded with BMP-2 were implanted into rats’ intramuscle. We analyzed
histologically the implanted TCP after postoperative 3 weeks. Through-holes of 75um TCP were
filled with cartilage. Bone formation was found in 300pm and 500um TCP, and we also found
bone in the center of the through-hole of 1600um TCP. Thus our result suggested we can control

the hard tissue regeneration by changing pore size of honeycomb TCP.
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Effects of CRP on the expression of matrix metalloproteinases and its inhibitors in adipocytes
Kumiko Nakai'2, Takayuki Kawato'-2, Hideki Tanaka'-2, Toyoko Morita'-3, Masao Maeno?2

" Department of Oral Health Sciences, Nihon University School of Dentistry, Tokyo, Japan
2Division of Functional Morphology, Dental Research Center, Nihon University School of
Dentistry, Tokyo, Japan

3The Lion Foundation for Dental Health, Tokyo, Japan

Elevated blood levels of C-reactive protein (CRP) have been reported in patients with severe
periodontitis. Epidemiological studies have indicated the association between periodontitis and
metabolic syndrome, which arises from visceral fat-type obesity. In this study, we focused on
turnover of extracellular matrix (ECM) protein in adipose tissue and examined the effects of CRP
on the expression of matrix metalloproteinases (MMPs) and its inhibitors (TIMPs). CRP increased
the expression of MMP-1 , -2 , -3, -9, -11 , -13 , -14 and TIMP-1, but not TIMP-2. These results
suggest that CRP inclines ECM turnover to the resolution, which may be involved in spread of

adipose tissue area, via upregulation of multiple MMPs in adipocyte.
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Characterization of mucosal immunity in mouse inflamed gingiva with alveolar bone loss by

Porphyromonas gingivalis oral infected

Tetsuro Kono', Ryoki Kobayashi2, Ryo Tamamura®, Takeshi Kanno', Tomoko Ochiai?, Hiroyuki
Okada

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

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

Cellular and molecular mechanisms of the immune system influencing oral bone metabolism
remain to be elucidated. In this study, we characterized the mucosal immune cells in the
inflamed gingiva of mice with alveolar bone reduction. A murine periodontal disease model
with alveolar bone loss was established by oral infection with Porphyromonas gingivalis (P.
gingivalis). Gingival mononuclear cells (GMCs) were isolated and subjected to FACS analysis.
The frequencies of ICAM-1 expressing CD11c¢*B220* dendritic cells (pDCs) were increased in
inflamed gingival tissues with bone loss. Further, CD4*CD25*Foxp3* regulatory T (Treg) cells
were increased in the experimental group. These results show the potential roles of pDCs and

Treg cells for the induction and regulation of alveolar bone loss in P. gingivalis oral infection.
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Immunohistochemical Expression Trend of HSP47 in the Periodontal Membrane due to

Experimental Occlusal Trauma

Hiroaki Mimura', Tatsuo Takaya', Keisuke Nakano?, Saeka Matsuda', Mihoko Tomida',

Norimasa Okafuji', Takeo Fuijii', Toshiyuki Kawakami
' Matsumoto Dental University Graduate School of Oral Medicine

2 Okayama University Graduate School of Medicine Dentistry and Pharmaceutical Sciences

HSP47 possesses the molecular chaperone function indispensable to collagen production. We
investigated occlusal trauma mouse model and HSP47 expression circumstance of periodontal
ligament (PDL) at furcation area in molar teeth until 14 day later. Furthermore, we examined PDL
to which occlusal trauma has been added for 4 days until 30 days later. In the result, HSP47
positive reaction continues to increase by the added occlusal trauma at PDL. On the other hand,
HSP47 significantly decrease after increasing HSP47 at once with occlusal traumatic PDL only
for 4 days. It indicated that the remodeling of PDL with HSP47 acceleration was evoked from the

PDL of occlusal trauma.
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Immunohistochemical trend of HSP70 Expression in mouse periodontal tissues due to
orthodontic mechanical stress

Rina Muraoka', Hirokazu Matsuda’, Kazuhiro Yamada', Keisuke Nakano?23, Toshiyuki

Kawakami?®

' Department of Orthodontics, Matsumoto Dental University School of Dentistry

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

8 Hard Tissue Pathology Unit, Matsumoto Dental University Graduate School of Oral Medicine

We examined an expression of HSP70 change immunohistochemically when we removed
mechanical stress after load to mouse periodontal ligament (PDL) for 3 hours. In the
experimental group, the PDL cells of the tention side were strongly expression of HSP70. These
were strongly to pressure side on 20 minutes after removed stress and the it was same strongly
both pressure side and tention side in 3 hours later. These results suggest that the role of the
HSP70 contributes to the recovery reaction to cell injury through collagen composition of the
PDL. The date suggest that the different HSP70 functions showed every temporal axes which

developed.
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Changes of Periodontal Ligament in an Experimental Occlusal Trauma Model

Tatsuo Takaya', Hiroaki Mimura', Saeka Matsuda?, Keisuke Nakano?, Hidetsugu TsujigiwaZ?,

Mihoko Tomida®, Norimasa Okafuiji', Takeo Fuijii', Toshiyuki Kawakami
T Matsumoto Dental University Graduate School of Oral Medicine
2 Department of Life Science, Faculty of Science, Okayama University of Science

3 Okayama University Graduate School of Medicine Dentistry and Pharmaceutical Sciences

We investigated changes of periodontal ligament (PDL) by means of histopathological,
immunohistochemical and photographical analysis methods in experimental mouse model
(ddY/GFP). PDL cells at furcation area of molar teeth in the experimental group on day 4 showed
a proliferation tendency of PDL cells and increased within the day 4 specimens. Ki67 positive
nuclei showed a prominent increase in the group on day 4 and 7. Green Fluorescent Protein
(GFP) positivity also revealed cell movement but was slightly slow compared to that of Ki67. It
indicated that restoration of mechanism seemed conspicuous by osteoclasts and macrophages

from bone-marrow-derived cells for the PDL at the furcation area.
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Basic medical research on Hainosankyuto against periodontal disease

Pao-Li Wang', Yasuhiro Imamura2, Kazuya Masuno', Daigo Sakai3, Yoshitomo Honda* Joiji
Okazaki®

'Department of Innovation in Dental Education, Osaka Dental University
2Department of Dental Pharmacology, Matsumoto Dental University

3Department of Removable Prosthodontics and Occlusion, Osaka Dental University
4Institute of Dental Research, Osaka Dental University

There are some studies using Hainosankyuto as pharmacotherapy for periodontal disease. In
the present study, we demonstrated that Hainosankyuto increased the expression of some LPS-
induced inflammatory cytokines from gingival fibroblasts, suggesting that it possibly enhance
natural immunity, immune cell migration, and immune activation for phagocytosis. Meanwhile,
Hainosankyuto reduced the COX expression, indicating the potential anti-inflammatory effect.
Components of Hainosankyuto are known to show analgesic action and pain relief effect. A line
of these results suggest that the administration of Hainosankyuto could be useful for the

treatment of periodontal disease through multiple pharmacological effects.
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To search for a new pharmacological effect of Ozone

Kazuya Masuno!, Yasuhiro Imamura?, Daigo Sakai?3, Yoshimasa Makita*, Yoshitomo Hondas,

Shin-ichi Fujiwara?, Joji Okazaki3, Pao-Li Wang'

'Department of Innovation in Dental Education, Osaka Dental University
2Department of Dental Pharmacology, Matsumoto Dental University

3Department of Removable Prosthodontics and Occlusion, Osaka Dental University
4Department of Chemistry, Osaka Dental University

I5nstitute of Dental Research, Osaka Dental University

Ozone is used in many fields, such as food and medical fields. Recently, many dental
clinicians remark that the usage of ozone in dental treatment makes prognosis better. The study
was designed to elucidate the new pharmacological function of ozone. We verified that ozone
has anti-inflammatory effect with suppression of inflammatory cytokine production. Additionally,
we confirmed other three effects: (1) the bactericidal effect to typical bacteria of caries and
periodontal disease at the adequate concentration of ozone, (2) the reducing halitosis with
suppression of methyl-mercaptan production, and (3) the hemostatic effect equal to epinephrine
in shortening hemostasis time. Those results suggest that ozone is useful for dental surgery

including dental implant treatment.
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Elucidating the pharmacologic effect of a placenta against periodontitis using human gingival
fibroblasts

Yoshitomo Honda', Yasuhiro Imamura?, Kazuya Masuno3, Pao-Li Wang?3

'Institute of Dental Research, Osaka Dental University
2Department of Dental Pharmacology, Matsumoto Dental University
3Department of Innovation in Dental Education, Osaka Dental University

Placental extract is known to be a prospective medicine for systematic and oral diseases.
However, little is known about its mechanisms on treatment of periodontal diseases, thereby
hindering its reliable application in dentistry. In the present study, we demonstrated that a
placental extraction, isolated from porcine tissue, increased collagen type-1 production and
hindered pro-inflammatory cytokine secretion from primary human gingival fibroblasts (HGFs) /in
vitro. The results suggest that the mechanism underlying the therapeutic effect of placenta

against periodontal disease is partially due to modulation of the cellular function of HGFs.
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Nicorandil inhibits differentiation of osteoclasts in vitro.

Futoshi Iwaki, Hitoshi Amano, Kiyoshi Ohura
Department of Pharmacology, Osaka Dental University

Nicorandil activates K*ATP channel, causing K* efflux. This hyperpolarizes the cell, which
inactivates voltage-gated calcium channels and reduces free intracellular Ca2*. It is well known that
Ca?* oscillation is important for RANKL-induced osteoclastogenesis. We examined whether
nicorandil could inhibit differentiation of osteoclasts in vitro. The number of TRAP positive
multinucleated cells and F-actin rings displayed a decrease in dose-dependent fashion in the
nicorandil group. Inhibition of bone resorption was observed in dose-dependent fashion in pit
formation assay. This study demonstrated that nicorandil inhibits differentiation of osteoclasts /n
vitro. These results suggest that there is a possibility that nicorandil might be osteoporosis

treatment.
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Vascular Endothelial Cells derived from Bone-Marrow Mesenchymal Cells in Experimental
Cholesterin Granulomas

Saeka Matsuda’, Keisuke Nakano?, Masahito Shoumura’, Naoto Osuga’, Takanaga Ochiait,

Hidetsugu Tsujigiwa3, Hitoshi Nagatsuka?, Hiromasa Hasegawa', Toshiyuki Kawakami!
" Matsumoto Dental University Graduate School of Oral Medicine
2 Okayama University Graduate School of Medicine, Dentistry and Phamaceutical Sciences

3 Faculty of Science, Okayama Science University

Using green fluorescent protein (GFP) bone-marrow-transplanted-mouse model, we examined
experimentally induced cholesterin (CH) granuloma in the dorsal subcutaneous tissues by
histopathological, immunohistochemical and fluorescence immunohistochemical methods. The
granuloma cells on day 14 showed a proliferation tendency of many CD31-positive vascular
endothelial cells within the foreign body giant cell granulation tissue for phagocytosis of CH.
These cells were almost GFP-positive, and this phenomenon revealed cell movement from
bone-marrow-derived cells. Furthermore, some micro capillaries were both positive of CD31 and
GFP, and gradually increase with time (experimental period 6 months). The data suggest that
some vascular endothelial cells were come from bone-marrow-derived-mesenchymal cells in the

experimental cholesterin granulomas.
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Green spotted pufferfish ( 7efradon nigroviridis) as an experimental model for tooth development

Hitoshi Yamamoto, Yuzo Hirayama, Tae Watanabe, Motoya Fujiseki, Takaki Yamazaki

Department of Histology and Developmental Biology, Tokyo Dental College

Since the draft genome sequence was announced, it is considerable that green spotted pufferfish
(GSPfish) is used as an experimental model for various researches like medaka and zebrafish. We
tried to observe tooth and peripheral structure of tooth of GSPfish by scanning microscope and
light microscope. As a result, tooth germs shown different developmental stage were observed
vertically in jaw bone. It is suggested that GSPfish may be useful animal for tooth development

research.
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Differentiation of rat pulp cells on titanium disks

Nobuaki Sato'!, Madoka Isomura’, Ryoko Kawai', Seeta Kato'2, Waka Yoshida'2, Yoshihiko
Sugita'?, Katsutoshi Kubo'2, Hatsuhiko Maeda'2

' Department of Oral Pathology, School of Dentistry, Aichi-Gakuin University

2 Center of Advanced Oral Science, Aichi-Gakuin University

The proliferation and differentiation of osteoblast-like cells derived from dental pulp tissue in SD
rats on titanium surface were studied, in order to examine the possibility of implant treatment using
dental pulp-derived cells (DPDC).The DPDCs which were derived from the incisor pulp tissue of
SD rats were seeded on titanium disks with surface treatment. The Cell proliferation and
differentiation were studied using WST-1, alkaline phosphatase(ALP) activity, ALP staining and
Alizarin Red staining.The ALP activity of DPDCs at day 10 cultures was higher than at day 5
cultures.And also the area of ALP-positive at day 10 cultures was wider than at day 5 cultures.In
addition, Alizarin Red staining positive area increased steadily through days 10, 20 and 30.The
results of this study suggest that SD rat incisor pulp-derived osteoblast-like cells have proliferative
potential and differentiation potency on titanium surfaces.This indicate that stem cells derived from

dental pulp can be used on the implant treatments.
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Generation of disease-specific induced pluripotent stem cells from patients with Cleidocranial
dysplasia

Akiko Saito?, Akio Oki2, Takashi Nakamura?4, Shoko Onodera’, Hiromi Shino', Daigo Hasegawas,
Kenjiro Kosaki5, Takahiko Shibahara 3, Kenji Sueishi2, Toshifumu Azuma'*

Department of Biochemistry, Tokyo Dental College, 2 Department of Orthodontist, Tokyo Dental
College, 3 Department of Oral and Maxillofacial Surgery, Tokyo Dental College, ‘Department of
Biochemistry&Integrative Medical Biology, School of Medicine, Keio University, 5Center for Medical

Genetics, School of Medicine, Keio University

Cleidocranial dysplasia (CCD) is a skeletal disorder with autosomal dominant inheritance and is
caused by heterozygous mutation of Runx2. In this study, we generated iPS cells derived from
CCD patient, and performed a functional analysis to utilize for pathophysiological analysis and new
therapeutic development. We established iPS cells by transducing Yamanaka 4 factors into the
fibroblast from CCD patient. These CCD-iPS cells showed the expression of the ES cell markers
and three germ layer differentiation. Furthermore, we performed genome editing technique using
CRISPER-Cas9-derived RNA guided endonucleases to reverse abnormal sequence and could

analyze osteogenesis of these patient iPS and reversed iPS cells.
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Gene expression profile of side population cells in human oral cancer cell line SCC-4
Rie Nishiitsutsuji', Tadashige Nozaki2, Kiyoshi Ohura2

1Graduate School of Dentistry (Department of Pharmacology), Osaka Dental University

2Department of Pharmacology, Osaka Dental University

To elucidate the properties of SP cells in oral cancer cell lines, the differential expressions of genes
between side population (SP) cells and main population (MP) cells were analyzed. SP cells showing
a strong ability for drug excretion were able to be separated from the SCC-4 cell line. In SP cells,
the ABC transporters ABCG2/BCRP1 and ABCC2/MRP2, which drain anti-cancer drugs, were also
up-regulated. The nucleoside transporter SLC29A1/ENT1, which uptakes drugs into cells, was
down-regulated. SP cells have the possibility possessing the property of the resistance to some anti-

cancer drugs, suggesting that cancer stem-like cells exist in SCC-4.
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