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4. Physiochemical and biological properties of TMR-MTA cementmixed with stron-
tium nitrate solution

OUrangoo Sugarbaatar', Takashi Kado', Yasushi Furuichi!, Kazuhiko Endo?
Division of Endodontology and Periodontology,
’Division of Biomaterials and Bioengineering,
Department of Oral Rehabilitation, Health Sciences University of Hokkaido
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10:40~10:50
5. Evaluation of the corrosion resistance of materials for dental implant abutment and
superstructure in acidic fluoride solution
(OGazi Mehedi, Futami Nagano-Takebe, Takashi Nezu, Kazuhiko Endo
Department of Biomaterials and Bioengineering, Health Sciences University

of Hokkaido
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6. Freeze-dried Concentrated Growth Factors (CGF) with BMP-2 induced bone
in back subcutaneous tissues of nude mice
OBowen Zhu, Kenji Yokozeki, Masaru Murata
Division of Oral Regenerative Medicine, Health Sciences University of Hokkaido

11:10~11:20
7. DNA hypermethylation of sirtuin 1 (SIRT1) caused by betel quid chewing
—a possible predictive biomarker for malignant transformation
(OShajedul Islam!, Osamu Uehara'?, Hirofumi Matsuoka', Yasuhiro Kuramitsu?,
Daichi Hiraki®, Seiko Toraya!, Tetsuro Morikawa®, Hiroki Nagayasu®, Yoshihiro
Abiko?, and Itsuo Chiba!
Division of Disease Control and Molecular Epidemiology, School of Dentistry,

Research Institute of Cancer Prevention,

3Division of Oral Medicine and Pathology, School of Dentistry,

*Division of Oral and Maxillofacial Surgery, School of Dentistry,
Health Sciences University of Hokkaido
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8. Effects of Epithelial cell rest’s of Malassez derived supernatants on tooth germ
ODembereldorj Bolortsetseg, Syed Taufiqul Islam, Minowa Erika, Yunosuke Oka-
daYoshihito Kurashige, Masato Saitoh
Department of Paediatric Dentistry, Health Sciences University of Hokkaido
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9. Osteoma of the maxillary sinus: A case report
OAriuntsetseg Khurelchuluun', Durga Paudel', Koki Yoshida', Tetsuro Morikawa',
Fumiya Harada?, Jun Sato', Tomoaki Sano?®, Eiji Nakayama?®, Tsuyoshi Shimo?,
Hiroki Nagayasu?, Yoshihiro Abiko'
Division of Oral Medicine and Pathology, Department of Human Biology and Patho-
physiology, School of Dentistry, Health Sciences of University of Hokkaido
*Division of Oral and Maxillofacial Surgery, Department of Human Biology and
Pathophysiology, School of Dentistry, Health Sciences of University of Hokkaido
3Division of Oral and Maxillofacial Radiology, Department of Human Biology and
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Pathophysiology, School of Dentistry, Health Sciences University of Hokkaido
“Division of Reconstructive Surgery for Oral and Maxillofacial Surgery, Department
of Human Biology and Pathophysiology, School of Dentistry, Health Sciences of
University of Hokkaido
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10. Tooth extraction in a patient with juvenile osteoporosis and cardiovascular disease
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Yoshihiro Abiko’, Eiji Nakayama®, Hiroki Nagayasu®

'Division of Reconstructive Surgery for Oral and Maxillofacial Region, Department
of Human Biology and Pathophysiology, School of Dentistry, Health Sciences Univer-
sity of Hokkaido

2Division of Oral and Maxillofacial Surgery, Department of Human Biology and Path-
ophysiology, School of Dentistry, Health Sciences University of Hokkaido

3Division of General Dental Sciences I, Department of Oral Rehabilitation, School of
Dentistry, Health Sciences University of Hokkaido

“Division of Clinical Cariology and Endodontology, Department of Oral Rehabilita-
tion, School of Dentistry, Health Sciences University of Hokkaido

SDivision of Oral Medicine and Pathology, Department of Human Biology and Patho-
physiology School of Dentistry, Health Sciences University of Hokkaido

SDivision of Oral and Maxillofacial Radiology, Department of Human Biology and
Pathophysiology, School of Dentistry, Health Sciences University of Hokkaido
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12. Difterential expressions of Junctional molecules and functions of young and old
gingival epithelial cells in response to Porphyromonas gingivalis Lipopolysaccha-
rides (Pg LPS) exposure.
OSarita Giri', Ayuko Takada?, Yasushi Furuichi'
Division of Periodontology and Endodontology, Department of Oral Rehabilitation,
School of Dentistry, Health Sciences University of Hokkaido
’Division of Biochemistry, Department of Oral Biology, School of Dentistry, Health

Sciences University of Hokkaido
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13. Comparison of acetylcholine-induced salivary secretion in rat strains with
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(OTahmina Akter, Akihiro Nezu, Akihiko Tanimura

Division of Pharmacology, Department of Oral biology, School of Dentistry,
Health Sciences University of Hokkaido
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4
Physiochemical and biological properties of TMR-MTA cement
mixed with strontium nitrate solution

OUrangoo Sugarbaatar!, Takashi Kado!, Yasushi Furuichi!, Kazuhiko Endo?
Division of Endodontology and Periodontology,

Division of Biomaterials and Bioengineering,

Department of Oral Rehabilitation, Health Sciences University of Hokkaido

[Purpose] Mineral Trioxide Aggregate (MTA) was introduced in 1990s to seal communication between the periodontium and
the root canal. Nowadays, due to the good sealing ability and biocompatibility, MTA is widely used for retrograde fillings and treat-
ment of root perforations. MTA and Portland based cements possess poor handling properties, especially when used as a retrograde
filling because of prolonged setting time. A retrograde filling material should be set as soon as it is placed in contact with oral hard
tissues to allow dimensional stability of the restoration and to confer adequate strength to avoid displacement during restorative pro-
cedures. The study aimed to improve physiochemical and biological properties of Mineral Trioxide Aggregate (MTA) cement using
strontium nitrate.

[Method] Commercial White TMR-MTA (Yamakin Ltd.) cement powder and distilled deionized water (DDW) were mixed at
3:1 as a control group, and as experimental groups, powder mixed with 1%, 5%, 10% and 30% Sr nitrate solution. Mixtures were
casted in the ring moulds, and incubated with 95-100% humidity at 37°C for 24h. Setting time was determined with a Vicat needle
apparatus (flat end with @ 1 mm) weighing at 400+2 gr. Compressive strength was measured using Autograph (AG-IS, SHIMADZU
Corporation, Japan) in 1 day and 1 week of DDW immersion with a crosshead speed of 0.75+0.3 mm/min. lons concentrations and
pH value (ICP-OES and Horiba pH/ion/cond meter F-55) were measured after soaking in 5 ml of DDW in a sealed bottle at 37 °C
for 1 day, 3 days and 1 week respectively. Mineralization tests were done after 21 days of MC3T3-E1 cells culture with TMR-MTA
cement extract and various concentrations of Sr. The statistical analysis was carried out with Tukey tests at a significance level of
0.05.

[Results and Discussions] Final setting time of the cements with all concentrations of Sr-MTA were significantly shorter
than that of the TMR-MTA. Among all, 30% Sr-MTA sat in the shortest time. These results suggested that the Sr ions accelerated
setting reactions of MTA. 1% and 5% Sr-MTA significantly impaired (p<0.05) the compressive strength of TMR-MTA after 1 day
immersion in DDW, while 10% didn’t. The compressive strength of 30% Sr-MTA was significantly higher than that of 1% and 5%
Sr-MTA, however there were no such differences among the 30% Sr-MTA, 10% Sr-MTA and TMR-MTA after 1 day of DDW im-
mersion. Nonetheless, after 7 days of DDW immersion, the compressive strength of all concentrations of St-MTA and TMR-MTA
did not differ. A pH of the test solution prepared from the 1%, 5%, 10% and 30% Sr-MTA specimens after 1, 3 and 7 days, were all
same around 11 at the room temperature. Which was also similar to the pH of the solution prepared from TMR-MTA. The amount
of Sr ions released from Sr-MTA immersed in DDW for 1 day was significantly higher than that immersed for 3 days and 1 week.
The amount of released Ca ions for both TMR-MTA and Sr-MTA immersed in DDW for 1 day was also significantly higher than
that immersed for 3 days and 1 week. Mineralized nodule formation in the highest concentration of Sr was relatively larger with the
alizarin red S staining images.

[COHClUSiOﬂ] According to all results, Sr ions successfully reduced setting times without decreasing the compressive strength of

MTA. Moreover, the highest concentration of Sr-MTA probably enhance mineralization of MC3T3-E1 cell.
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Evaluation of the corrosion resistance of materials for dental implant abutment
and superstructure in acidic fluoride solution

(OGazi Mehedi, Futami Nagano-Takebe, Takashi Nezu, Kazuhiko Endo

Department of Biomaterials and Bioengineering, Health Sciences University of Hok-
kaido

[Introduction] In order to restore the missing tooth, dental implant has turned out to be a fre-
quent choice. For patients having dental implants, use of acidic gel and mouth-wash solution
containing fluoride is effective in the protection of the remaining teeth. According to many stud-
ies, it has been widely recognized that titanium (T1) and its alloys actively corrode in acidic flu-
oride solution (AFS), however, little is known on the corrosion behavior of other materials
which are also used as dental implant abutment and superstructure such as zirconium (Zr) and
yttria-stabilized zirconia (YSZ).
Hence, the objective of this study was to investigate the corrosion behavior of Zr and YSZ
and compare their corrosion resistance in an acidic fluoride solution with that of Ti.
[Materials & Method] Commercially pure titanium disk (Ti, JIS grade 2, Morita Co., Kyoto,
Japan), pure zirconium disk (Zr, Nilaco Co., Japan) and yttria-stabilized zirconia disk, (YSZ,
TZ-3Y-E, Tosoh Co., Tokyo, Japan) were used. All specimens were mechanically polished
(ECOMET 3, Buehler, USA) to a mirror surface. After polishing, they were cleaned ultrasoni-
cally in acetone and distilled water for 10 min each and then dried with flowing air. Each speci-
men was immersed in 10 ml of the test solution containing 0.1% NaF and 0.9% NaCl with pH
4.0. After removing from solution, the specimens were prepared for observation.
[Results] The surface roughness (Ra) of Ti and Zr increased significantly after 24 hours immer-
sion, while that for YSZ showed no significant difference. The amount of released Ti or Zr ions
was significantly higher for Ti and Zr than that of YSZ at 24h. From SPM images after corro-
sion test, it was found that Ti showed uniform corrosion while Zr showed pitting corrosion in
the acidic fluoride solution (AFS) containing Cl-.
[Discussion] YSZ sintered compact with high crystallinity was chemically stable and did not
dissolve into AFS. Ti and Zr with amorphous oxide film dissolved quickly in AFS.
The amorphous oxide films on Ti and Zr dissolved quickly, as following reactions:

TiO2 + 6HF [TiF6]2 - + 2H+ + 2H20

7ZrO2 + 6HF [ZrF6]2 - + 2H+ + 2H20
Ti corroded uniformly while Zr further showed pitting corrosion in acidic fluoride solution con-
taining CI —.
[Conclusions] Ti and Zr with amorphous oxide film corroded in AFS. Zr was susceptible to pit-
ting corrosion in the presence of Cl-. YSZ with high crystalline structure did not corrode in
AFS. These results suggested that corrosion resistance of YSZ with high crystallinity is much
higher than passive metal like Ti and Zr with amorphous oxide film in AFS.
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Freeze-dried Concentrated Growth Factors (CGF) with BMP-2 induced bone
in back subcutaneous tissues of nude mice

OBowen Zhu, Kenji Yokozeki, Masaru Murata

Division of Oral Regenerative Medicine, Health Sciences University of Hokkaido

[Introduction] CGF glue consists of fibrin, platelets, and growth factors. The glue is ob-
tained easily by centrifuge of human blood without any addition.

The aim of this study was to estimate a freeze-dried, human concentrated growth factor

(CGF) membrane as a delivery material of recombinant human BMP-2 in ectopic sites,

histologically.

[Materials and Methods] CGF membrane: Human venous blood in glass tube was
centrifuged at 2400-2700 rpm for 13 min (Medifuge®, Italy). The middle layer was
taken as CGF layer, and was compressed into a fresh membrane. The fresh CGF mem-
brane was transformed to the freeze-dried membrane by Freeze dryer machine (EYELA
FDL-035) for 6 hours.

[Composition] Forty microliter of BMP-2 solution (0.025g/L) was added into the
freeze-dried membrane (5x5x2mm3) before graft.

Bioassay and tissue preparation: Feeze-dried CGF membrane with BMP-2 (1.0pg) were
grafted into subcutaneous tissues of back skin in nude mice (5-week-old, male). The
graft materials were explanted at 7, 10, and 14 days. The tissues were fixed, demineral-
ized, embedded in paraffin, cut and stained with HE.

Results: Freeze-dried CGF membrane with BMP-2 induced bone and cartilage at 10
days, and bone marrow at 14 days. The membrane alone was almost absorbed at 14
days in the subcutaneous tissues.

[Discussion] Fibrin and platelets are main components of blood clot, and digested by
plasmin. Since the freeze-dried membrane may have a good porous structure, compared
to the fresh gel, it can offer more spaces of cell proliferation and differentiation into os-
teoblasts or chondrocytes.

[Conclusion] Freeze-dried CGF membrane might be a newly short-term biological
scaffold for BMP-2 molecule in bone regeneration.
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DNA hypermethylation of sirtuin 1 (SIRT1) caused by betel quid chewing—a
possible predictive biomarker for malignant transformation

OShajedul Islam!, Osamu Uehara!-?, Hirofumi Matsuoka', Yasuhiro Kuramitsu?, Daichi
Hiraki®, Seiko Toraya', Tetsuro Morikawa®, Hiroki Nagayasu®, Yoshihiro Abiko?, and
Itsuo Chiba!

'Division of Disease Control and Molecular Epidemiology, School of Dentistry,
ZResearch Institute of Cancer Prevention,

3Division of Oral Medicine and Pathology, School of Dentistry,

“Division of Oral and Maxillofacial Surgery, School of Dentistry, Health Sciences Uni-
versity of Hokkaido

[Background] Arecoline, the major alkaloid of areca nut, is known to induce oral carcinogene-
sis, however, its mechanism is still needed to elucidate. SIRT1 has been identified as playing a
role in the maintenance of epithelial integrity, and its alteration is often related to carcinogene-
sis.

[Objectives] In the present study, in order to characterize the association between chronic
arecoline stimulation and carcinogenesis mRNA expression, DNA methylation, and protein lev-
els of SIRT1 in human gingival epithelial progenitor cells (HGEPs), stimulated with arecoline
was assessed. In addition, DNA methylation levels of SIRT1 were analyzed in the samples ob-
tained from the BQ chewers. Furthermore, DNA methylation levels of SIRT1 were assessed in
oral cancer patients with BQ chewing and non-chewing origin.

[Methods] HGEPs cells were treated with arecoline at a concentration of 50 pg/mL, alternating
with and without arecoline for 30 days. DNA methylation, mRNA expression, and protein ex-
pression levels of SIRT1 in HGEPs cells were analyzed by ¢qMSP, qRT-PCR, and western blot-
ting, respectively. DNA methylation levels of SIRT1 were assessed by using qMSP in the smear
samples. DNA methylation status of SIRT1 was assessed in paraffin-embedded tissue samples
of oral squamous cell carcinoma (OSCC) obtained from BQ chewing and non-chewing patients
and in tissue samples from healthy control subjects.

[Results] DNA hypermethylation of SIRT1 was correlated positively with reduced transcription
in arecoline stimulated cells. The methylation level of SIRT1 in healthy oral epithelium of BQ
chewing subjects is higher than that of non-chewing subjects. DNA methylation of SIRT1 was
significantly higher in the tissue samples from BQ chewing patients with oral cancer than in
samples from non-chewing oral cancer patients or controls.

[Conclusions] DNA hypermethylation of SIRT1 is involved in the occurrence of oral cancer in
BQ chewing patients and that hypermethylation in the oral mucosa of BQ chewers could be a
predictive marker for the occurrence of malignant transformation. Our study shows evidence
that DNA hypermethylation may be an early event of oral carcinogenesis prior to observable

clinical changes.
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Effects of Epithelial cell rest’s of Malassez derived supernatants on tooth germ
ODembereldorj Bolortsetseg, Syed Taufiqul Islam, Minowa Erika, Yunosuke Okada
Yoshihito Kurashige, Masato Saitoh

Department of Paediatric Dentistry, Health Sciences University of Hokkaido

[Objects] Enamel is formed by differentiated dental epithelial cells known as amelo-
blasts. The proliferating dental epithelial cells first differentiate into inner enamel epi-
thelium, and subsequently differentiate into pre-ameloblasts, presecretory ameloblasts
then secretory ameloblasts that synthesize and secrete enamel matrix proteins. The
enamel matrix proteins self-assemble to form a matrix, which mineralizes as the amelo-
blasts continues to differentiate. Ameloblast expresses Amelogenin, a major structural
protein of the enamel organic matrix, constitutes more than 90% of the enamel’s protein
content.

Epithelial cell rests of Malassez (ERM) are located in the periodontal ligament tissue
near the middle 2/3rd of a tooth root and are derived from the Hertwig’s epithelial root
sheath fragments during advancing root development. ERM cells could play a pivotal
role in the development, maintenance and regeneration of periodontal ligament tissues.
In the previous study, we isolated the cloned ERM cells and detected ERM has some
variations on Amelogenin expression depending on its type.

The purpose of this study was to clear the role of amelogenin on enamel mineralization
is correlated with its expression level.

[Method] Cloning: ERM cells were isolated from porcine periodontal ligament by out-
growth method, from which a group of cloned ERM cells were obtained through the
single cell limiting dilution method.

Organ culture: Mandibular molar tooth germs were dissected from postnatal day (PN) 3
C57BL/J6 mice, and was grown for 1, 2, 3 and 7 days at 37°C in a modified Trowell
system containing with 3 types of ERM cell cultured supernatants.

SEM and H.E staining: Cultured tooth germ were analyzed for enamel surface layer and
thickness by Scanning electron microscopy (SEM) and stained by Hematoxylin-Eosin
staining.

[Results and Discussion] SEM: PN3 mice tooth germ was at the bell stage. Tooth
germ cultured on high amelogenin supernatants showed less mineralization compared to
low amelogenin supernatants.

H.E staining: No obvious morphological changes was found in ameloblast between the
samples. Most ameloblasts observed in neatly-arranged short columnar or columnar
cells, with the nuclei at the opposite end of the cell to the basement membrane.
[Conclusion] These results revealed that the high-concentration of Amelogenin inhibits
mineralization on tooth germ.
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Osteoma of the maxillary sinus: A case report

O Ariuntsetseg Khurelchuluun', Durga Paudel', Koki Yoshida', Tetsuro Morikawa',
Fumiya Harada?, Jun Sato!, Tomoaki Sano’, Eiji Nakayama?®, Tsuyoshi Shimo*, Hiroki
Nagayasu?, Yoshihiro Abiko'

Division of Oral Medicine and Pathology, Department of Human Biology and Patho-
physiology, School of Dentistry, Health Sciences of University of Hokkaido

“Division of Oral and Maxillofacial Surgery, Department of Human Biology and Patho-
physiology, School of Dentistry, Health Sciences of University of Hokkaido

3Division of Oral and Maxillofacial Radiology, Department of Human Biology and
Pathophysiology, School of Dentistry, Health Sciences University of Hokkaido
“Division of Reconstructive Surgery for Oral and Maxillofacial Surgery, Department of
Human Biology and Pathophysiology, School of Dentistry, Health Sciences of Univer-
sity of Hokkaido

[Introduction] Osteomas are benign osteogenic lesions originating from compact or
cancellous bone cells and are rarely found in maxillary sinus. Most of these cases are
asymptomatic and found incidentally during other dental treatment procedure. Herein,
we present a case of an osteoma that was found in the left maxillary sinus, and discuss
its clinical and histopathological features along with the treatment strategies.

[Case presentation] A 44-year-old Japanese woman reported to Health Sciences Uni-
versity of Hokkaido Hospital with a chief complaint of pain and a feeling of pressure in
the lower-left posterior region in the jaw. The patient also complained of a clicking
sound and locking during the movement of lower jaw. Radiographic examinations
showed periapical radiolucency around the root of right mandibular first molar and left
mandibular second molar. Computed tomography images showed temporomandibular
joint (TMJ) deformities on both sides. Also, a ridge-like high density mass, similar in
density to normal cortical bone, was seen in the lateral wall of the left maxillary sinus. A
clinical diagnosis of periapical abscess, osteoarthrosis of TMJ and maxillary sinus oste-
oma was made. The lesion in maxillary sinus was removed by Caldwell-Luc procedure
during Le Fort I surgery which was performed for correction of osteoarthrosis of TMJ.
On histopathological examination, most of the tissue was composed of dense lamellar
cortical bone and other medullary components with intervening fibrofatty and hemato-
poietic marrow elements. The case was diagnosed as an osteoma of the maxillary sinus.
[Conclusion] Herein, we have reported a rare case of an osteoma in the maxillary sinus
and discussed its clinical and histopathological features. Removal of lesion with mini-
mum intervention might be the definitive treatment.
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Tooth extraction in a patient with juvenile osteoporosis and cardiovascular dis-
ease

OKarnoon Shamsoon'* Tsuyoshi Shimo!, Fumiya Harada?, Kazuhiro Miyamoto?,
Tatsuji Odachi®, Masahiro Ishikawa?, Tomofumi Kawakami®, Takashi Saito*, Yoshihiro
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Division of Reconstructive Surgery for Oral and Maxillofacial Region, Department of Human Biology and Patho-
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Division of Oral and Maxillofacial Surgery, Department of Human Biology and Pathophysiology, School of Dentis-
try, Health Sciences University of Hokkaido

3Division of General Dental Sciences 1, Department of Oral Rehabilitation, School of Dentistry, Health Sciences Uni-
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“Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School of Dentistry, Health
Sciences University of Hokkaido

SDivision of Oral Medicine and Pathology, Department of Human Biology and Pathophysiology

School of Dentistry, Health Sciences University of Hokkaido

Division of Oral and Maxillofacial Radiology, Department of Human Biology and Pathophysiology, School of Den-

tistry, Health Sciences University of Hokkaido

[Introduction] Osteoporosis is a systemic skeletal disease characterized by low bone mass and microarchitectural
deterioration of bone tissue. Despite the benefits of a wide range of antiresorptive agents, osteonecrosis of the jaws
(ONJ) potentially related to the usage of bisphosphonates were reported. In this study, we report a case of extraction
of a patient with juvenile osteoporosis and cardiovascular disease who had been taking bisphosphonate for a long
time.

[Presentation of case] A 45-year-old Japanese man was referred to our hospital for the screening of an intraoral
infection before surgery for mitral regurgitation. Cardiac hypertrophy was recognized due to insufficient mitral regur-
gitation. He had been diagnosed with juvenile osteoporosis and had taken the bisphosphonate alendronate sodium
hydrate for >9 years. After a consultation with the patient's primary care physician, we decided to withdraw the alen-
dronate sodium hydrate for 2 months and restart it 1 month before and after the necessary tooth extraction. In April
2018, 2 g of amoxicillin was intravenously administered before the tooth extraction for the prevention of infective
endocarditis against mitral regurgitation. We performed extraction of the left-side upper and lower molars under local
and general anesthesia. At 12 months' post-extraction, there was no onset of anti-resorptive agent-related osteonecro-
sis of the jaw (ARONJ), and the patient's course continued to be good. However, at 6 months after the resumption of
alendronate sodium hydrate, the hip fracture was caused by falling.

[Discussion] In juvenile osteoporosis patients with a mental development delay who are at risk of falling, tooth ex-
traction under continued bisphosphonate treatment is necessary.

[Conclusion] The juvenile osteoporosis is reported to be an autosomal dominant inheritance of cardiovascular dis-
case from an early stage. We present a case of tooth extraction of a patient with juvenile osteoporosis and cardiovas-

cular disease who was withdrawn the alendronate sodium hydrate before and after the tooth extraction for 3 months.
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Differential expressions of Junctional molecules and functions of young and old
gingival epithelial cells in response to Porphyromonas gingivalis Lipopolysac-
charides (Pg LPS) exposure.

OSarita Giri', Ayuko Takada?, Yasushi Furuichi'

Division of Periodontology and Endodontology, Department of Oral Rehabilitation,
School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan
“Division of Biochemistry, Department of Oral Biology, School of Dentistry, Health
Sciences University of Hokkaido, Hokkaido, Japan

[Purpose] Progressive deterioration of physiologic functions over time may modify the
susceptibility of host against periodontal pathogens in initiating periodontal tissue de-
struction with specific virulence factors, including lipopolysaccharides (LPS). The ob-
jective of our experiment was to compare the influence of LPS on the expression of
junctional molecules in young and senescence induced cells.

[Materials and methods] Human gingival epithelial cell (HGEPp) was treated with
hydrogen peroxide (H202) to induce senescence. 400uM of H202 was considered as
optimal concentration to induce senescence, which was confirmed from the mRNA ex-
pression of senescence markers, p16, p21 and p53 and senescence associated 3-galacto-
sidase staining. Both young and senescence induced cells were treated with Porphy-
romonas gingivalis lipopolysachharide (PgLPS) (1pgmL -1), while untreated cells were
used as control. The mRNA and protein expression of junctional proteins such as clau-
din-1, -2, occludin and E-cadherin in HGEPp cells were compared using quantitative
real time polymerase chain reaction. Mann-Whitney U test was used to test the signifi-
cance.

[Results] The expression of claudin-1, 2, occludin was significantly upregulated in the
senescence induced HGEPp cells as compared to the young cells. On the contrary, E-
cadherin expression was significantly downregulated in the senescence induced cells as
well as the Pg LPS treated young cells. However, E-cadherin upregulation was seen on
the Pg LPS exposed senescence cells. The ratio of upregulation of all the molecules
were much higher in the cells exposed to Pg LPS.

[Conclusion] The intensity of LPS seems to be higher in the senescence induced cells
as compared to the young cells resulting in significant upregulation of junctional mole-
cules. Further studies are focused to compare the effect of LPS on epithelial junctional
molecules of aging subject with or w/o diseases.

[Keywords] junctional proteins, senescence, LPS, claudin, occludin, E-cadherin, Fil-
aggrin.
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Comparison of acetylcholine-induced salivary secretion in rat strains with differ-
ent AQP5 expression

(OTahmina Akter, Akihiro Nezu, Akihiko Tanimura
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ences University of Hokkaido

[Introduction] The membrane-bound water channels, aquaporin 5 (AQP5) is considered to be
important for the transcellular fluid secretion in salivary gland cells. The low AQP5- expres-
sion rat (AQP5/low), established from Sprague-Dawley (SD) strain (Murdiastuti et al. 2002),
has been used to examine the mechanisms of the salivary secretions. In the present study, we ex-
amined the roles of AQPS5 with comparing acetylcholine (ACh)-induced salivary secretion and
the expression of AQP5 in AQP5/low, SD, and Wistar/ST rats.

[Method] The expression of AQP5 in rat submandibular gland (SMG) was performed by West-
ern blot analysis using anti-AQPS5 antibody. Salivary secretions were examined by collecting
whole saliva for every 10 min by inserting pre-weighed cotton balls into the mouth with a con-
tinuous infusion of ACh into the femoral vein. ACh-induced change in intracellular Ca2+ con-
centration ([Ca2+]i) in dispersed SMG cells was measured by F-2500 fluorescence spectropho-
tometer using Ca2+ indicator, fura-2/AM.

[Results] The expression of AQPS5 in AQP5/low was much lower than that in SD. We also
found that Wistar/ST expressed same level of AQPS5 as AQP5/low.  Salivary secretions in
AQP5/low, SD and Wistar/ST were induced with the intravenous infusions of ACh (30-1440
nmol/min) in a dose-dependent manner. The maximum salivary secretions with high-dose of
ACh (720-1440 nmol/min) in AQP5/low and Wistar/ST (~2400 mg/30 min) were ~70% of that
in SD (~3400 mg/30min). In addition, the salivary secretions with low-dose of ACh (60-90
nmol/min) in AQP5/low was 50% of that in SD. Interestingly, the salivary secretion with the
low-dose of ACh in Wistar/ST, which express low level of AQPS5, was comparable to that in SD.
The ED50 values for ACh-induced salivary secretion in AQP5/low, SD and Wistar/ST were 250,
120 and 100 nmol/min, respectively. We observed a concentration-dependent increase in
[Ca2+]i in dispersed SMG cells from AQP5/low, SD, and Wistar/ST with ACh in a range from
30 nM to 300 uM, and the detail of these Ca2+ response are currently analyzed.

[Discussions] Our results indicate the correlation between the expression level of AQP5 and
the maximal secretions with high-dose of ACh, but not with the secretion with low-dose of
ACh. These findings suggest that AQPS is not the major determinant of the rate of the physio-
logical salivary secretions with weak stimulations. Further experiments are needed to clarify the
Ca2+ responses, activities of ion channels and cotransports in these strains of rats.
[Conclusions] AQPS5 determines the rate of salivary secretions with strong stimulations, while

the important roles of other factors are suggested for secretions with weak stimulations.

(70)



14

J) THRESICHRKT S C6 MDD ATP ICKDRAMAIL S D LA F VEE
DEF EZTDFHEWKE

O48 Bi5 ', MRE B5Le, B B, Af B2’

Vb PSR S SRR AR PR RE © IR RE SR R Sy B

2 A PR 0 1 e A ) SR AR B )

i

(B r]

UTAE, IO TESALERIC B 2 M & L CHRIn 720 T/ <, #RsHnm & B
VBT 7Y THIBEORBEEEIC KT AL Em E o TS, U THIRIE YT A
fREE, MRGHIIESE e SIRIAVRREICF 5T 2 LRI -Obh 5. &
BIZZ VA NT A v — LIS ABEEE % it U C, B OMAE
EERIBET DI ENRMONTND., AFETIET v b7 U 7HIIEES HED
MfRRR (Ce Mifm) ZHWT, ZUA R TV AI v H—DUOEDTHD ATPIT L
HMIPEN Ca2+ifE ([Ca2+]i) EH-ZI0d o f is i 2 fgtr L7-.

[(AiE]

TT ) IAINVA « R A= HNTHNVY T LB —H R E
(GCaMP6s, Lck—GCaMP6f & 5\ i YC- nano50) % C6 MM L &4, HOGEE
WS E N2 T A TN A A= ZIETHBIN [Ca2+]1 DAL Z T L7=.
[(#ER - BE]

C6 MURRIZ ATP 2 3 uMLLEER &85 &, Mg SR T i@tk [Ca2+]i L
Hé, TRk BN BlE Sz, £ MBasNE Ca2+ DIEFFEE T T ATP
FCrX, —i@tEo [Ca2+]i EROABEINT. EHIZZDATPIZLD
[Ca2+]i FH-1%, P2Y ZRMAILEIK TH S Suramin THIHI S N7z, Z O R
5 C6 MR D ATP R IL P2Y 2 AR 203 DA A R 7705 D Ca2+figi &,
UK FIAAR B D Ca2Hif AZ L 2 Z LR ENT=. —F7, 1uMLL
T D5V ATP JIl Tl E 2R T [Ca2+]i BRI 72 <, ZZEEIZIRRE L
7= [Ca2+]i EH-ME NG T Z 2 T Ca2+ 4+ L—3 a U NE R S 7z,
F 7= Caged ATP (50 uM) ~DIEIREHIZ LV FETAYIZ ATP 23 4AE S5 L, iR
FHERALIZ B & 2 ER 721 TlCa2+]i FRENBIE SN, ZOFEEND 06
JRl D ZEFEER I TAMARARIZ L~ ATP JE&Z MED W2 E S S0 o 72, Z D2
ERCORERAY 72 [Ca2+]1 ERORBAMM L LT, SEEIMIZKIT 5 P2Y &K H
HUNE IPS RO RJEDREMENE 2 B D . 4, FaFiElE CagedIP3 %
Nz TP3 DS M DFENTC, Yt K D2 BIKD RTEDENTIZ L -,
ZERCERIZ 1T B [Ca2+] i & DI ARNE DT 2 Mgt h T 5.

(#&5m

70 7R A3 D 06 AL, AR X 0 B ZEEERICIS VT ATP I
72DV L CEWREM 2R3 2 ENRH LN Tz,

(71)

71



72

15

RORZE T HEERDEVARRBRICEZ S5E

O &40, S TAES, PrmdEs, mx KA1, I, #ly 7
AL E PR R 2R DR RE SR - PRI E PR AR 20 B

(B8]
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VAU UNIEFITHEEET D T2 OIITHER & 7 DRI D A > A Y A VN B
Thbd. TTA4HRR7 T 0%, RIFMIRICEROICEBLL CTOsng & xR
JETHY, TOERDIETRA AU AREIME, 2 BRI ORIKIC 2 5 =
EMHBILTWD., RIFFETIE, A A Vg asm ESE2R - LTT
TARRIF s —ry Mo L, BEFEAEEREFREEICEIT 5 METRED
FEIZ DWW THOHT L7-.
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HXEA (mva7 )Xy R, BRESHE) CRIE T 58 GEHEEE) &f%
M« B TR A & Rl —ORER 0 5 72 5 B R CRE T 58 (HE
M) ZERE L7z 12 BRfAER, BHICRO2 1 RRIRNCA Y 7 VT VT
T E Y MK ORI EZAT > 72, MFEEZRE L2, MiETo7T 7 1 R
F 2D T, Enzyme Immuno Kit(EIA) (Fygfisgeistt) 2 W T En-
zyme—-Linked Immuno Sorbent Assay (Z & Y #HIlE L7~.

W ALER X SPSS Z AV T Mann Whitney @ URREZITVY, A EAUE p < 0.05
& L7z, AREBRITIEEERER R FEHYERMEEZE S OKRER T 7.

(KFRE 5 19-050 5)

(#&R])

MBI, VEMEHEE T 131. 715. 6mg/d], FEPEMEHEE T 136.5+17. bmg/dl Th
DRI BERZTRO RN -T2, TT 4 RR 7 FUREIZBWT, HEHET
55.9+16.6 ng/ml, FEPHMEHRE 32.1£19. Ing/ml TH Y, HIBEECHEIZEVME
ZxL7=(p < 0.05).
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ARIFFEDOFERIN G, WENT T A RA 7 F o O EEEL, A4 AV K
ZHEOHERFCTFE L CWD ZENHLNE o=, TT 4 RR 7 F U IINESE
FEOZREIC L 0 MPEEMET L, mlLECHEIRIF & Vo 72 A TS B BRI IE D
VR % EREETWD. —J7, MHEEEELO RN NIRRT 0O ZFE <00 4 5K
TEREDZENEERBEICL > THLNITRSTWD, HIBICLAT T 4 RE
7 F O EFIINEIEOERBZ N LIRS THHAREENEZ 6D, Zh
HDAN=ZALIZDONT, SRS ORDHIMAEERAZIT> TV TETHD.
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CHERETTAZ E A A E L.
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TUNHIX D (AR BAROREA V7T MEEAREA V7T 2 R E RS RHE
N = 7% A N BT [0S 7T FEME) FLREELZLTWDINERHAEL
7o, PAEHIEIZ 2019412 1 H225 2019412 A31 HETE Lz, A& —F v b
RBET VO CEHEBHEMOBRT 52U =7 A FERBERNRLE L.

[#58]

UMK T TOfes 7T v FEME] LKL L O HmBHEREBIL, HEKE
147 AN 77 N (52.4%) Tholz. Zo o LARZES BHZEE) 0oL 01X 70 A
(90.9%) & Z¥x b7, b - AbEEHX TORR RIS, 2019) 1% 137 A 94
N (68.6%) TH-o7-.
€t

AIRFEOFER, FEEonles 77 0 NEMENIRERL L TND Z E000o
2. FEOZIIFEETHY, TR TELED L. ABDZWES
TN M ENER Lo VWMHBENCH D 2 & b otz FEkmicales 77 v b
HHEDINERLENDROONLT-DOICH, BFEOKFRNRET M5 OEHEMELZHE
729 KO ERITEET HRETH Y, Fhx WFHERMDBF TR L CTRRD oW %
EMIZRETH2RETHD.
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L. LILRD, KREBRERO X S RAEFETIT R, FRRICBT 25 55R
BRI DOWTIX, EHETEE D> & Hus D22, ) g BHE SR ~MEKHED B D 35508
FRETHDH. HEOLGAIL, +HHENTEHELTEY, AENTOT I RHE
RITE RS DMKHEZ 20T, @R OFENETRIZ X 2@ A GEBITEEIc# b - T
WAHDTEDONEZHE ST TIEL.

(E451]

PRk 2 99 B, AtiEiE -HEERHIRETE N O il TEE P OERIZ LY &tk
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7203, FIUIZBET 2RO TN, [ HMEELE L0 @R RIZ X DA
MR M S Tz

(ERRUVEE]

BN/ NESWIEATIE, TEDKTe Z L1132, EEHCB T 25 o A&k
[ZOWTIE, EEEATEED O ALiEE TIIRET OEEHERMS b L < ITHik O #52
TTEBHESE MK T 256082\, BB RS0 R EHIE CRAE S 728Uk
R OEIE, ERFRHESS, BAEROERMEZ BT, SHBRERERE
DEY—BOEDM ENHENOEENTEY ER50HENRVETH S & Hid
ik U7c. FRICHER A2 BT 5 KO 2 B o AN O BARFERIZ IV T, FERARLERIT
Hisk 5 2RV FEHI O EMEICFEGR L TR 22RO CHEETH Y, EIKE S
BRI LTLESTH, EMA OEANITRDESCHICE > TS 25O TR
X o0, SEIREFZE T, %O TBEOPT R ES 25y, &0
—BINOHDOZ EERBEICEWTHEEICHZ 2T IR 6700 L Ed T <
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7) R EIZ XV RREZIRICEB W TEREN IR AT O NS TWD D, BE
PRICBOWTIARHRENZ N D, HEDRICBIT 5 B EEE OHE
R FEDFHEAA ST HZ A HBE L=,

[(AiX)]  RERERERD & STTERER T Bl S 7o fE R I KD X & Hh
FHEA ) ROB—LX—VIZHEH I N TV DIEENR S o7 —4% (FRk
304 10 H 1 HEB{EDOLRRAMTRIFRSR T A EIC B T 2 ENED 9
B, DR L QWA AFOREEH C/NESNEHEICBT S 1 HEHT-Y D
BRlloBt4) ZHWT, EHERFR S & OFESEA2RE LE Dl CEHED%
DIRE) &iT-o7=. £, AIEOE 2MTWME L H)BUICBEL W HEE
OFFEER (7 AW RFTIc ) & Ol 247 - 7=
(#R) “Fak 30410 A 1 HEEO/NESHEEE (1o X) O&FE Y
BHaix, 1,710 [ (n=12,550) T o7z, #ERERBICAHAD E, ELXLD 100
AE TR, AR 2, 118 , KU : 2,024 [, & FU . 1,885 1, BT
01,884 [, BEFSUR 1,876 [, RSN ¢ 1,874 [, EIFIR : 1,866 [, &
BPUR 0 1,849 [, HEWR - 1,844 [, SEUR : 1,813 [, THLEY 10 OHERENN
Wk, B - 1,215 [, [UFLE ¢ 1,350 [, ML 1,386 [, RIEE :
1,409 , K4yUL 1,424 4, @&ZnbL - 1,458 [, JbifgiE : 1,480 9, 24l
1,484 1, BRI - 1,491 1, yHFEE : 1,500 FHTH Y, HBIEF LA 7D HERR
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(BEELUHER]  (RERIMEFARE (RERE) (BT 9B L Tn
5 BFEORGEHIL, /NS EROFREMEICHTH=—ANEmEY 2>2OHDH T
CEBEZ TARINTZLOTHY, W5 INIRRI ORI A BRI
T5. AEEEORICDDDEROFREITT r— MNAERICEA LD TH-
720, RBFZRICEBWCERH L7 — 21X, EREENMTEBRER I HE L, 7o
NI RENTWEEETHY, T—2OEEMITE L, B0 EELZHEIC
KL TWDHDEEZD. 5%, 1INDOEREOBEM 2 G DBmE Lz,
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EFTN— b=y TR T 5 2 &, dbimEA 0 2 D R O iR 4 2
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Flo, FEEETHT ITOABTOERD IRY 21TV, RERBREIToZ L
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il 12 F8 1) B ISR EIC KA RESIC W TR D TEZD I ENTET-.
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EBEAAKREZBELUT, EEAELTHNERaAI 2=/ —32 g3 COEEMEICHON
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FEEITHZET, ZNENOHEMGEORGE, SO XK 9 ICHMZEE L
TWL OMNEEIZFES T ENTE .
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INPEZERIZL TN, xR RETHET 774 77 —= 8B AN -
OITWD. FIRENKIT 2021 FEANFOFENGH ) ¥ 2T L% Fhid
HT LR, TIT 47 T7—= 7 2 KIBIZEATHRHEE /> TWND. &
7ERHHEIEBE D & O THUR AR E D3 32 NN E OFFE L BRI DN TE L
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HREBHRKCTHEHIN TWAI I X2 T AW T I/ T 4T T—=0 0
Z% CBT, EFHBNIEZ TCWDLWFEHHAEF L 9 E vy F U ITHELNE D
MEVIIREN SRS,

(4R L ER]

WEWRICBITAT VT 47T —=V 7 OERITKDEY TH5H. HOHRE
ZIEE L, B ORMEEZMRT 28E N 22T, oM #E - B - 2%
ERERETEDAMEBERTDHZEE2EMNE LI PEERROFEEDZ LT,
FEBNMEFRE — RIS 5#ER TR, 2T 2F®RIzHOWNT,
FEITENSGEHNT, FEENSROFEIEHICEINICEE T oM
ERFRINICIRIET 2 b0 TH D, BIRMIZIT Z ORI, FE, Y,
BRE, JNV—TT—7, i, 7T A4 N— b, T TR TS
PBL (Problem—based Learning) * CBL (Case-based Learning) * TBL (Team—based
Learning) 72 &h, 77T 4 77— T 252N TE S,

FROEICH ANV X2 T A TT VT4 77— = T ERBICEAT S TE
Lo TWD, EFEHEELTRTIHAWVD, B LX) KEToEZED o
~HE 4B S, 2)#ERIFAIE LTHEo b oidtThd, RAFAET
BEOETAEZRTHEET S, 3) RETIIE T A THATZNE O % el
THELEAHRICLIZ D 2T, #ti, #HE, HBOWVIEEBZITH. L0 IHEHT
HEHEOE WD Lo TN A,

COROMBERE L TTSENPATERDDD, #ilix CBT CEZ AR &
D ZNOITRERNOHMFEDO LD THLHD T, TNUHIZHTIZXHIETE S
MEWVWH Z L ThD, FLEIT_NTOREEZZOL S Xz LEESE, FER
T A% R ARFRICIC R SN H FAIRICKEE T O TIZZ2nntn s Z &
EZzbND. TROOREEZEEZ CRIEZELTCIDEIRT I T 4T TFT—=
THRLOH Y F 2T DINELTHDNE I H, FEFEICHLOMETHS EED
no.
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% RBEORBEINOIFREZ R EmZ2 o252 2 E L.
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WEICBWTERL 30 4E 4 A 2B 31 4E3 A T LAERT, wElEh2
ez T -RBEEZGE LT, MR, T, HREAZR, Bl 5 NCBIE
HENZ DWW TR AMEHELZIT-T-.

(#ERBLUER]

TR RS & LI R R R R 2 550 L 7= B 0k (A% 1%
262 4 (OF4)84.9+8.7k%, B/ :68/1944) ThoTl-. TOWNRITHELE
W (75 kLA ) 252354 (89.7%), milllmins (656~745%) 725224
(8.40%) TH Y, 65mAKlEITO T4 THoT-. E~EHEIT 4, 196 [A] T
bolo. TBRONERIL, ORE#EATEE 2,801 7 (59.4%), @ EE 1, 065
7 (22.8%), Ol ETRE 347 £ (7.5%), OEMEALE 109 1 (2.3%) GFVFEHL
& 88 1t (1.9%), @mPIEE BT (1.2%), @itk 52 4 (1.10%), %
DA 193 {4 (4.1%) Th o7, BUEEHOFEEIL 10. TE8. 9 K, EFFED
TE 3 142 DT CH -T2, BHORAE ZAICBTD0MIIHETI )T
13.4%, MY 7 16.8%, HIM= U 7 20.2%, HIVT YU T 49.6% T -
7=, F72, P28 ENLIEE L T AL TWAEFIISSHTHY, TDH b5
gk 29 AEFEICE HOWA ZAOT Y 7 I~ U 7 Tho-HBEH 504D
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AEIOFERI Y, HPRCBWTHBMNRZEEZZZ2 L TV 5 BE O 9 HIR
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ZENg ot ET, Mk Lo DA S 21T ) 2 & TREWSIDILK %
B 192 ATREME DN /RIR S 7.
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(B8] bREIZEBWT, ANOEE IR EHRRIEO BFITFE 2L Tk
O, BHERERZIL, 1,300 FAICDIES EHERHIENTWS, BHEREITLE
BEOIKT, BEOHICLVERENMETT L5720, 477 hOwHE
ERBDOU ATRTF-E20, EOICERRYET VT OBEITS A1
T L= ayOMERRE L6720, AT T NEROV AT 777
Z—LENTWA., ZHETICELIE, 7y PRIFEET VBT, JRRE
AR - 7T MERRREBROD DL Z EAME L TEZ. 22T, K
ETIIIPRFE N 2T B HRIETT VT v MBI 54 77 FOYerkiE
{BALBR DA M2 RGET 5 Z &2 B E LTz,

[FiE] ER 1mXES 2md JIS & _fliT 2 o ofEv ) o2 —ilg
Z 2 hE 1% T v ALKERE L 64%hER 2 O TEAALEE & Ji L 7= $21C 4 18 FEIRE AT
RAE LT b O 2 RPHREE(NA), HEARTIZ NA IZ%F LT 15 4> %Lk R 25515 R A
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