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1. Fibrin membrane with BMP-2 induced bone in back subcutaneous tissues of

nude mice
OBowen Zhu', Keiko Onji*, Kenji Yokozeki', Takashi Saito?, Masaru Murata'
'Division of Oral Regenerative Medicine, Health Sciences University of Hokkaido

*Division of Clinical Cariology and Endodontology, Health Sciences University of
Hokkaido

Introduction: Fibrin is obtained easily from human blood, which is nothing more than

centrifuged blood without any addition.

The aim of this study was to estimate human fresh fibrin membrane as a delivery glue

of recombinant human BMP-2 in ectopic sites, histologically.

Materials and Methods: Fibrin membrane: human venous blood in glass tube was
centrifuged at 2400-2700 rpm for 13 min (Medifuge®, Italy), and the fibrin buffy coat

layer (middle layer) was taken. The fibrin glue layer was compressed into a membrane.

Composition: Forty microliter of thBMP-2 solution (0.025g /L) was added into the

membrane, and the membrane was fold (5x5x2mm3) before graft.

Bioassay and tissue preparation: Fibrin with BMP-2 (1.0pg) and fibrin alone were
grafted into subcutaneous tissues of back skin in nude mice (5 week-old, male). The
graft materials were explanted at 1, 2 and 3 weeks. The tissues were fixed,

demineralized, embedded in paraffin, cut and stained with HE.

Results: Fibrin with BMP-2 induced bone and marrow at 2 and 3 weeks, while fibrin

alone was almost absorbed at 1 week in the subcutaneous tissues.

Discussion: Fibrin is a main component of blood coagulation. Plasmin digests fibrin
for regeneration. The fibrin buffy coat layer contains growth factors. We consider,

therefore, the fibrin is short-term biological glue from a patient.

Conclusion: Fibrin never inhibited a bone-inducing capability of BMP-2. Fresh fibrin
membrane might be a simple delivery auto-glue for BMP-2 molecule in bone

regeneration.
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3. Arecoline may promote oral carcinogenesis through downregulation of the sirtuinl
(SIRT1) gene of oral epithelial cells

OShajedul Islam 1, Osamu Uehara 1’2, Hirofumi Matsuoka 1, Yasuhiro Kuramitsu 2,
Bhoj Raj Adhikari °, Daichi Hiraki >, Seiko Toraya ', Tetsuro Morikawa >, Fumiya
Harada *, Rie Takai, Hiroki Nagayasu *, Yoshihiro Abiko *, Itsuo Chiba '

" Division of Disease Control and Molecular Epidemiology, School of Dentistry,

2 Research Institute of Cancer Prevention, 3 Division of Oral Medicine and Pathology,
School of Dentistry, * Division of Oral and Maxillofacial Surgery, School of Dentistry,

5 Research Institute of Health Sciences, Health Sciences University of Hokkaido

Purposes: Arecoline, the major alkaloid of areca nut, is known to induce oral
carcinogenesis, however, its mechanism is still needed to elucidate. In the present study,
we investigated the effects of arecoline on, gene expression, DNA methylation as well
as protein levels of SIRT1 in oral epithelial cells; and observe DNA methylation level of
SIRT1 in the samples obtained from the betel quid chewers.

Methods: Human gingival epithelial progenitors (HGEPs) cells were treated with
arecoline at a concentration of 50 pg/ml. The culture was replaced every 3 days,
alternating with and without arecoline for 30 days. Untreated samples were used as
controls. Total RNA was extracted from the HGEPs and cDNA was prepared from the
RNA. mRNA expression levels of SIRT1 were analyzed by quantitative real-time PCR.
DNA was extracted from the HGEPs and treated with sodium bisulfite. DNA
methylation analysis was performed by quantitative methylation-specific PCR (q-
MSP). Proteins were extracted and analyzed by Western-blotting. DNA was also
extracted from the buccal swabs of betel quid chewers and treated with sodium
bisulfite. DNA methylation analysis was assessed by using q-MSP. The data were
analyzed using the Mann-Whitney U and multivariable logistic regression test. Results
with p < 0.05 accepted as statistically significant.

Results: The expression level of SIRT1 mRNA is significantly lower and the level of
DNA methylation of SIRT1 is significantly higher in the cells stimulated with
arecoline than the control (p < 0.05). The SIRT1 protein levels in HGEPs cells were
decreased with arecoline treatment compared to the control. The DNA obtained from
the betel quid chewers revealed significantly higher levels of methylation than the non-
chewers (p < 0.05).

Conclusions: The decreased SIRT1 mRNA expression is observed in cells treated with
arecoline and is induced by DNA hypermethylation. Arecoline mediated
downregulation of SIRT1 expression may attribute to the betel quid chewing and is
involved in the cytomorphologic changes of oral epithelial cells.
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5. The Development of New Screening System to Evaluate Oral Hygiene

OMosammat Morsheda Khatun 1,Yasuhir0 Matsuda 1, Mari Fujitaz, Saito Takashi '

! Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation,
School of Dentistry, Health Sciences University of Hokkaido

2 Department of Oral Microbiology, School of Dentistry, Health Sciences University of
Hokkaido

Introduction: Dental plaque is a biofilm that grows on tooth surfaces within the mouth. It is
the main cause of dental caries, gingival and other intra oral inflectional disease. Recently, a
novel caries risk screening protocol, known commercially as CariScreen has been developed.
The tool uses an adenosine triphosphate bioluminescence light meter to measure visible light
release from dental plaque following activation with luciferase enzyme. The ATP and ADP
volume would change depending on the maturity of the plaque. The purpose of this research
is to evaluate and carry out relevance with an ATP & ADP wiping examination and other
bacteria identification analytical skills.

Materials and methods: ATP Bioluminescence (Al) and the ATP, AMP and ADP
Bioluminescence (A3) were prepared using Streptococcus-mutans (n=5) has been done.
Resin discs were placed in 48 well plate,5S0ul cultured bacteria and 9501 BHI medium
mixed with 1% sucrose were taken. We placed the well plate into an incubator (37°c,24h) to
form the biofilm. After incubation, one disc was wiped out the newly formed bacteria on
resin disc with distilled gauze every day and another disc was not wiped. We placed the well
plate again in the incubator and measured the fluorescence by Al and A3 on the 2™ and 4
day of incubation in a similar way.

Result and Discussion: Not wiped disc surface fluorescence by A3 show significantly high
value compared with the wiped disc on the 2nd day and 4th day. There is no significant
differences between wiped disc and not wiped disc the 2nd day and 4th day. These results
suggested the A3 measurement method can detect daily cleaning history on the material
surface, Al could not recognize it.

Conclusion: Detection the maturity of plaque by counting ATP and ADP will be easy to
evaluate the level of oral hygiene. This new screening system can be a better way of oral
hygiene evaluation in future.
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6. Relieving symptoms of burning mouth syndrome using ethyl loflazepate,
milnacipran and amitriptyline: A non-interventional clinical study

O Durga Paudell, Masafumi Utsunomiyal, Koki Yoshidal, Daichi Hirakil, Puja
Neopane', Bhoj Raj Adhikari', Aya Onishi', Tetsuro Morikawa', Jun Sato', Michiko
Nishimura' , Itsuo Chibaz, Hirofumi Matsuoka” and Yoshihiro Abiko'

'Division of Oral Medicine and Pathology, Department of Human Biology and
Pathophysiology, School of Dentistry, Health Sciences University of Hokkaido, Japan
*Division of Disease Control and Molecular Epidemiology, Department of Oral Growth

and Development, School of Dentistry, Health Sciences University of Hokkaido

Introduction: BMS is a chronic intraoral burning sensation without clinically evident
causative lesion. Ethyl loflazepate (EL), milnacipran and amitriptyline are often used to
reduce symptoms in BMS but their effectiveness has not been shown in large number of
patients. Herein, we present clinical characterization and effectiveness of these drugs in
patients attending our university hospital.

Materials and methods: In a non-interventional study, the clinical records of patients
diagnosed with BMS (n=113) at our university hospital were analyzed to study the
effectiveness of EL, milnacipran and amitriptyline. Visual Analog Scale score (VAS) <
20 was considered as target VAS (T-VAS). Statistical analysis was done using SPSS
23.0 and chi-square test was employed to test the significance.

Results: Ethyl loflazepate (EL) monotherapy was effective in 34.5% while combination
therapy (EL+ milnacipran and/or amitriptyline) was effective in 24.8% of total patients
to achieve T-VAS. The mean percentage change in VAS at 1 month and 3 months were
significantly lower in treatment withdrawal group compared to treatment completed
group (p<0.05).

Conclusion: EL. monotherapy and EL in combination with milnacipran or amitriptyline
can be effective in relieving symptoms of BMS. The alternative treatment and
psychological counselling should be initiated during first three months for patients in

withdrawal group to prevent treatment withdrawal.

21



7. b M PRRHESERIIOIC I HCaY BB DB L L T = = N A v DI

Ol BREM: Y, B 20, AT ERS, R 81607
BRI, R BN
VEHEE ER R A DR - KRR B R/ NI AL R0 B
2B R AR SRR Ay B

»
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18 S TIRETOPHTOVER 2 KFE L 72. 2 u MO ThGIZ X » T [Ca*' ], EH-23E Z
D, & D1%100 u MOPHT Z ILH0IN L7246 R, ThGHR K U & & 512 [Ca™ ], 23 m < 72
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[#&5m] PHTIZ L WHGF D [Ca®' ], D EH- %58 7-. Z OGN THCRIZRERTH 1,
MR 51T D Ca™ PR E B 5325 & B 2 biLiz.
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8. Development of improved IP; biosensors using circularly permuted fluorescent
proteins

OAzmeree J ahanl, Kaori Muratal, Takao Moritaz, Akihiro Nezul, Akihiko Tanimura'

'Department of Pharmacology, School of Dentistry, Health Sciences University of
Hokkaido, “Department of Biochemistry, Nippon Dental University, School of Life
Dentistry at Niigata

Introduction: Inositol 1,4,5-trisphosphate (IP3) is an important intracellular messenger
that releases Ca®* from intracellular stores via IP; receptors. Previously we have
developed fluorescent biosensor LIBRA which consists of the ligand binding domain of
IP; receptor (LBD) and fluorescent proteins, CFP and YFP. To further improve the
dynamic range (changes in florescence ratio), we developed a new method ‘Competitive
Fluorescence Ligand Assay for IP; (CFLA-IP3)’. This method uses the binding of two
types of fluorescent molecules, fluorescent ligands (FL) and fluorescent IP3; binding
protein (LBP), and this FRET signal was ~10-times larger than that of the maximal
effect of IP3 on LIBRA. In this study, we developed new type of LBPs for CFLA-IP;
using circularly permuted ECFP(cpC), and we found significant increase in the FRET
signals with these LBPs.

Method: We constructed five variants of plasma membrane-targeted LBPs with the
ligation of circularly permuted ECFPs between 2nd and 3rd ahelix of LBD. Resulting
constructs, LBP-cpC50, LBP-cpC157, LBP-cpC173, LBP-cpC195 and LBP-cpC229,
were expressed in COS-7 cells using LipofectAMINE 2000, and were used for the
measurement of FRET signals with the excitation at 435 nm and dual emissions at 480
nm (for CFP) and 535 nm (for FL) using imaging system consisting an EM-CCD
camera and inverted fluorescence microscope. Cytosolic LBPs (cyLBPs) and cytosolic
LIBRAVIIS-Vd (cyLvIIS-Vd) were extracted from the expressing cells, and were
incubated with DYK beads or TALON beads to make fluorescent beads.

Results and Discussion: Fluorescence of LBP-cpC50, -cpC157, -cpC173, and -cpC195
were localized to the plasma membrane, and that of LBP-cpC157 and LBP-cpC173
showed changes in fluorescence ratio with the application of F-ADA (fluorescent
adenophostin A). F-ADA-induced changes in fluorescence ratio in LBP-cpC157 and
LBP-cpC173 were ~45% of the basal ratio, whereas that in the previous plasmid, LvIIS-
Vd, was ~30%. LBP-cpC157 and LBP-cpC173 also responded to F-LL (fluorescent
low affinity ligand). These results indicate that F-ADA and F-LL caused FRET with the
bind to LBP-cpC157 and LBP-cpC173. Applications of 10-300 nM F-LL to LBP-
cpC157 and LBP-cpC173 increase the FRET signal in a concentration-dependent
manner, indicating that F-LL compete with IP; on the binding to these new LBPs. We
also developed the cyLBPs for more quantitative analysis. The changes in fluorescence
ratio of cytosolic LBPs were 2-times larger than that of cyLvIIS-Vd.

Conclusions: We found that new construct LBP-cpC157 and LBP-cpC173 showed
larger changes in fluorescence than that of previous LBP LvIIS-Vd upon the binding of
F-ADA. We also found that cpC can inserted between 2" and 3™ ahelix of LBD. This
information is useful for further improvement of CFLA-IP; and development of IPs
Sensors.
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9. Analysis the characteristics of Epithelial rests of malassez cloning cells

OSyed Taufiqul Islam, Erika Minowa, Daisuke Noro, Yoshihito Kurashige, Masato
Saitoh

Division of Paediatric Dentistry, Department of Oral growth and development, Health
Sciences University of Hokkaido

Introduction: Cap stage of tooth development includes four different cell layers. The
inner layer is called inner enamel epithelium (IEE), the outer layer is outer enamel
epithelium (OEE). After the bell stage, Hertwig’s epithelial root sheath (HERS) is
formed at the lower edge of enamel organ during root formation stage. This structure
consists of IEE and OEE and is thought to have an ability that decides the shape of tooth
root formation. After root formation, HERS disintegrates and forms epithelial rests of
Malassez (ERM). The characteristics of ERM cells in vitro have been demonstrated as
cultured epithelial cells derived from periodontal ligaments. However, there are two
kinds of epithelial cell in ERM. The identity of those cells has yet to be explored. In this
study, we established clone cells derived from ERM by single cell limiting dilution
method and analyzed the characteristics of ERM cloning cells.

Materials and methods: Cloning: ERM cells were isolated from porcine periodontal
ligament by outgrowth method, from which a group of cloning ERM cells was obtained
through the single cell limiting dilution. Each cloning ERM cell was checked for
odontogenic epithelial marker Cytokeratin 19 and growth rate was assessed by
proliferation assay.

Real-time RT-PCR: Total RNA was extracted from crude ERM and cloning ERM cells.
After cDNA synthesis, expression levels of amelogenin were evaluated by real-time
RT-PCR.

Calcification: Osteoblast-like cells, MC3T3-E1, were applied onto insert of 6-well
culture dishes transwell units coated with collagen I. Crude ERM and cloning ERM
cells were co-cultured with MC3T3-E1 on the bottom of 6-well culture dishes transwell
units for 30 days. Alkaline phosphatase activity was measured from the culture media
with the p-nitrophenyl-phosphate reaction by spectrophotometric absorption at 405 nm
using a plate reader.

The statistical significance of the difference was analyzed using One-way ANOVA and
Scheffe’s test.

Result and discussion: Isolated number of cloning cells from crude ERM was 30.
From them, several cloning ERM cells were found with different distinct characteristics.
3 type of Cloning ERM cells were selected by visual inspection and proliferation assay.
These cloning ERM cells exhibited high and low expression level of amelogenin by
Real-time RT-PCR. High amelogenin expressed cells showed low proliferation ratio
where else low expressed cells showed high proliferation. On calcification assay,
cloning cells with high amelogenin showed less calcification in compare to cells with
low amelogenin.

Conclusion: These results showed a different type of cells co-exists within ERM cells.
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10. Micro-tensile Bond Strength Test of self-etching bond with fluoride-containing Zinc
and Copper nanocomposite

OBayarchimeg Altankhishig ', Yasuhiro Matsuda ', Futami Nagano 2, Saito Takashi '

" Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School
of Dentistry, Health Sciences University of Hokkaido

* Division of Biomaterials and Bioengineering Department of Oral Rehabilitation, School of
Dentistry, Health Sciences University of Hokkaido

Objectives: In restorative dentistry, bonding is a base of successful treatment, but secondary
caries still occurs. The antibacterial agent will be effective to prevent secondary caries. Novel
fluoride-containing Zinc, and Copper nanocomposite (ZCF) we developed has an antibacterial
effect stronger than Calcium hydroxide. This study aimed to evaluate the impact of ZCF
nanoparticles on the adhesive strength by microtensile bond strength (# TBS).

Material and methods: Nanocomposites comprising ZCF were prepared by a simple one-step
homogeneous co-precipitation method at a low temperature”. Self-etch adhesive (Clearfil SE
Bond) was prepared and applied on four caries-free extracted human molars with ZCF and
without ZCF (control group). After restorations were performed, samples were stored in water at
37°C for 24 hours. Then samples were sectioned to beam shape (1.0mm? cross-section) and
tested at 1.0mm/min (xTBS) by EZ Test machine (SHIMAZU). Data were analyzed using t-test
(0 =0.05).

Results& Discussion: In the mlicrotensile bond strength, there is no significant difference
between the ZCF group and control group. However, the ZCF includes adhesive tended to reduce
the microtensile bond strength compared to the control group. These results suggested that the
ZCF nanoparticle has possibility reducing the dentin bond strength depending on its
concentration.

Conclusion: Fluoride-containing Zinc and Copper nanocomposite do not influence bond
strength of the self-etching bond. Further, we should detect a suitable concentration of ZCF that
may not affect the bond strength and show antibacterial effect also.

1) Matsuda et.al, 14th International Conference on Nuclear Microprobe Technology and
Application.
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11. Static and Kkinetic frictional forces of three different lingual appliances

OE Ezra Zuniga Heredia, Takeshi Muguruma, Naohiko Kawamura, Masahiro lijima

BEERAFRFEOEEE BEREFZRENBEXSH

[Introduction] Nowadays lingual orthodontics has become in a widely use technique
specially in Japan due to esthetics and the versatility of the technique, allowing to
professionals the treatment of different malocclusions with predictable results.

Despite the advantages of lingual orthodontic, frictional resistance is still one of the
most important factor during orthodontic treatment. The self ligation lingual brackets
were introduced by Newman and Holtgrave in 1999, with the main purpose to reduce
friction. Since then several studies have been performed to research the frictional
resistance of this brackets.

This study compared three types of self ligating lingual appliances in static and

kinetic friction with different cross-sectional dimension of arch wires.
[Materials and Methods] Stainless steel brackets and tubes for the 1st molar, 2nd
molar and second premolar of three different lingual appliances (2D®, Forestadent®;
Aliasm, Ormcom; Clippy® L, Tomy International Inc.), were mounted in a custom
fabricated jig, attached to an acrylic plate, with 0° angulation (tip and torque) in molar
tubes and 5° angulation (tip) in premolar brackets.

Universal testing machine (Shimadzu) was used to measured the static and kinetic

friction by drawing the following arch wires stainless steel with 0.017 X 0.025 inch
cross-sectional dimensions, stainless steel wire with 0.016 X 0.022 inch cross-
sectional, stainless steel wire with 0.018 X 0.018 inch cross-sectional dimension and
stainless steel wire with 0.016 X 0.016 inch cross-sectional dimension. The results
were subjected to the Kruskall-Wallis and the Mann-Whitney U tests.
[Results and discussion] The lowest static friction was presented by the 2D bracket
with statistical significant difference with Alias and Clippy L in full size arch wire
meanwhile Clippy L presented the highest friction in both group (full size and non full
size arch wire). Alias presented a statistical significance with Clippy L in the non full
size and full size arch wire but with 2D the statistical significance was only in the full
size arch wire (static friction).

In Kinetic friction the highest value was obtained by Clippy L with a mean of 7.88 N
but no statistical significance was found with Alias which values were 6.02 N in the full
size arch wire. Notwithstanding Alias and 2D had the lowers values of kinetic friction
without a significant difference between them in the not full size arch wire, in the full
size arch wire there was found statistical significance difference.

With the increase of arch wire size the friction tends to increase. In spite of the full
size arch in the Alias appliance (0.018 X 0.018 inch slot size and stainless steel 0.018
X 0.018 inch cross-sectional arch wire) the higher value of static and kinetic was
obtained by Clippy L which in theory was not completely full size (0.018 X 0.025 inch
slot size and stainless steel 0.017 X 0.025 inch cross-sectional arch wire), this could be
related to the elastic module of arch wire.

[Conclusions] The friction values of lingual brackets varies among the different
appliances used. The design of the brackets influences in the frictional values.

The authors declare that there is no conflict of interest.
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