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Role of Copine 7 derived peptide in Dentin-Pulp Complex Regeneration Therapy

OWon-Jun Shon

Department of Conservative Dentistry, School of Dentistry and Dental Research Institute,

Seoul National University, Seoul, Korea.

I. Object: The regeneration of the pulp-dentin complex has been reported in several animal studies using exogenous
biological cues or stem/ progenitor cells. We first showed that CPNE7 and Cpne7-DP promote dentin regeneration in
dentinal defects of various degrees and that the regenerated hard tissue demonstrates the characteristics of true dentin.
Comprehensive evaluation further validated its potential as a bioactive therapeutic agent. This presentation introduce
the potential roles of Cpne7-DP in vital pulp therapy (direct pulp capping, indirect pulp capping, hypersensitivity tx. )
and regenerative endodontic procedure through animal study.

I1. Materials & Methods: Cpne7-DP consists of a synthetic peptide corresponding to the 10 amino acid residue 344—
353 fragment of the hCPNE?7 protein. The peptides were synthesized using the Fmoc (9-fluorenylmethoxycarbonyl)-
based solid-phase method and characterized by Lugen Sci. Co., Ltd (Bucheon, Korea).

1) Determine the optimal CPNE7-DP concentration

Dental pulp stem cells were cultured and treated Cpne7-DP with different concentration(1,5,10,50,100 pg/ml).
Real-time PCR was performed to determine expression of odontoblastic markers (Dspp and DMP1) according to the
concentration.

2)  Exvivo Mouse Subcutaneous Transplantation and Histological Analysis

Human DPCs (2 x 10%) were mixed with hydroxy apatite/tricalcium phosphate (HA/TCP) ceramic powder (Zimmer,
Warsaw, IN, USA) alone or with Cpne7-DP (10 pg) in an 0.5% fibrin gel and then transplanted subcutaneously into
immunocompromised mice (NIH-bg-nu-xid; Harlan Laboratories, Indianapolis, IN, USA) for 6 or 12 weeks. See the
Appendix for details.

3) Sample preparation and Histological analyses

Eighteen premolars of three beagles are prepared on cervical area until pin-point pulp exposure was generated. And the
cavities were divided into 3 groups. Group 1 was received only GI cement filling as a control group. Group 2 was
sealed with MTA (ProRoot MTA) mixed with saline before GI cement filling. Group 3 was sealed with MTA mixed
with Cpne7-DP before GI cement filling. And histological analyses were done after 12 weeks.

III. Results: Cpne7-DP increased expression of DSPP and DMP1 compared to the control. Expression of DSPP and
DMP1 was the highest at concentration of 10 u g/ml and decreased above 50 u g/ml. Ex vivo Cpne7-DP treatment
group manifested the formation of dentin-pulp-like tissue with cells inserting long cellular processes into the tubule-like
structure formed within the newly mineralized tissue. In histological analysis, compare to control group, newly
formed tertiary dentin is shown under cavity sites in group 2 and 3. In group 2, irregular and atubular features of tertiary
dentin were generated. On the other hand, the regenerated dentin in group 3 showed dentinal tubules which are typical
characteristics of reactionary dentin.

IV. Conclusion: Cpne7-DP induces odontoblast-like differentiation in vitro and tubular dentin formation in vivo.
Moreover, we first show that CPNE7 and Cpne7-DP promote dentin regeneration in dentinal defects of various degrees
and that the regenerated hard tissue demonstrates the characteristics of true dentin. Comprehensive evaluation further
validated its potential as a bioactive therapeutic agent.
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Novel bio-active adhesive monomer CMET stimulates human dental pulp stem cells
differentiation toward odontoblast phenotype: a comparative study
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I. Object: The present study aims to evaluate the in vitro effect of the novel adhesive monomer CMET, a calcium salt
of 4-methacryloxyethyl trimellitate (4-MET), on the proliferation, mineralization and differentiation of human dental
pulp stem cells (hDPSCs), comparing with 4-MET, calcium hydroxide (CH), and mineral trioxide aggregate (MTA).

I1. Materials & Methods: hDPSCs were cultured in Dulbecco’s modified Eagle’s medium (DMEM) supplemented
with 10% fetal bovine serum, 50 units/mL penicillin, and 50 pg/mL streptomycin. Mineralization reagent including p-
glycerophosphate (B-GP, 10 mM) and ascorbic acid (AA, 50 pg/mL) was incorporated upon confluence. The powder of
four tested materials (CMET, 4-MET, CH and MTA) was first dissolved in distilled water (dH20) and then was diluted
by DMEM to yield final concentrations. Solvent (dH20) was used as a control. For cytotoxicity assay, four materials
were directly dissolved in DMEM. Cell viability was assessed using CCK-8 assay. Realtime RT-PCR was used to
quantify the mRNA expression of odontogenic markers. Mineralization inducing capacity was evaluated by alkaline
phosphatase (ALPase) activity and alizarin red S staining. Statistical analyses were performed using one-way ANOVA
and post hoc Tukey’s HSD test, with the significance level at 1%.

II1. Results: Cell viability was significantly greater in the CMET- and MTA-treated (10%, v/v) groups than that in other
groups, higher concentrations of each material exhibited cytotoxicity to different extents (P <0.01). CMET showed the
lowest toxic effect on hDPSCs. CMET treatment augmented the mRNA expression levels of odontogenic markers (P <
0.01), while no great up-regulation was observed in other three material treated groups. The addition of CMET
significantly increased the ALPase activity of hDPSCs on day 14 and 21, then decreased on day 28 (P < 0.01). The
calcific deposition of hDPSCs was accelerated by the addition of CMET, CH, and MTA on day 30 and 32 (P < 0.01),
but it was inhibited by 4-MET on both days.

IV. Conclusion: The present results indicated that the differentiation of hDPSCs was stimulated into odontoblast
phenotype by the addition of CMET, while the addition of CH and MTA rather promoted hDPSCs calcific deposition
than differentiation into odontoblast. The data were different from what we have obtained from rat odontoblast-like
cells.1 The present study has also revealed that hDPSCs are less sensitive to extracellular Ca2+ than differentiated
odontoblast-like cells. The results provided evidence that CMET is a promising bio-active material in dentin
regeneration.

1'YJ Qiu, J Tang, T Saito (2020) A novel bio-active adhesive monomer induces odontoblast differentiation: a comparative study.
International Endodontic Journal https://doi.org/10.1111/iej.13365.
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I. Object: The aim of this study was to compare the buckling resistance of NiTi instruments for glide-path preparation
depending on test mode: static vs. dynamic.

I1. Materials & Methods: Conventional PathFile (PF) and heat-treated ProGlider (PG) and WaveOne Gold Glider
(WG) were evaluated. The instrument tips were placed in a small dimple prepared in an aluminum cube in a customized
device. The file was then pushed in axial direction at 1.0 mm/sec crosshead speed with rotation (dynamic mode) or
without rotation (static mode). The dynamic mode of WG used its dedicated reciprocating rotation whereas the others
were rotated continuously at the 300 revolutions per minute. The axial load and lateral buckling displacement were
simultaneously measured. Data were analyzed statistically using two-way analysis of variance (P=.05).

I11. Results: The buckling resistance in dynamic mode was higher than in static mode for PG and WG (P < .05), while
PF was not influenced by test modes (P > .05). In dynamic mode, the PG required the highest buckling load and
followed by PF and WG (P < .05). In static mode, the WG showed the lowest load (P < .05). Dynamic mode showed
significantly more upper level lateral buckling displacement than in static mode (P < .05).

IV. Conclusion: When the glide-path preparation instruments moved in the dynamic mode as in clinical situations, the
buckling resistance of the heat-treated NiTi glide-path instruments was higher than in static condition. The heat-treated
instruments may have better buckling resistance than the conventional NiTi instrument in clinical situations.
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Evaluation of Young’s modulus and dentin bond strength of universal adhesives applied in
different coatings
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I. Object: This study evaluated Young’s modulus (E) and microtensile bond strength (WTBS) of universal adhesives to
dentin and compared with a standard two-step self-etch adhesive when applied as single or double coats.

I1. Materials & Methods: Thirty sound human maxillary premolars were cut to expose flat dentin surfaces, ground
with regular-grit diamond burs (63 pm), and randomly assigned to six groups (n = 5) based on adhesives - Scotchbond
Universal Adhesive (SB; universal; 3M, Germany), G-Premio Bond (GP; universal; GC, Japan), and Clearfil Megabond
2 (MB; two-step self-etch; Kuraray Noritake, Japan; control); and application coats - single (according to
manufacturers’ instructions) and double (only the bond resin in case of MB). Adhesive application was followed by
composite resin build-up and water storage (370 C; 24 h). One bonded dentin slab per tooth in each group (n = 1) was
employed for the E test with ulltramicrohardness tester. Three 1 mm2 beams per tooth obtained from twenty-four
bonded teeth (n = 4) were subjected to the pTBS test. The thicknesses of the adhesives were measured from each pair of
fractured beams under SEM (x500). E, pTBS, and adhesive thickness data were analyzed by Dunnett’s T3, One-way
ANOVA (Tukey’s post-hoc), and Welch’s t-test.

II1. Results: In general, the highest thickness and u'TBS values were obtained by MB and lowest by GP. Double
coating increased thickness and pTBS of all adhesives (p < 0.05). However, E showed an opposite trend compared to
uTBS. The highest mean E was obtained by the thinnest adhesive - GP, followed by relatively thicker SB and the
thickest MB. Double coating resulted in significant decrease in E (p < 0.05), except for GP (7.8+0.2GPa) compared its
single coat (7.8+0.4GPa).

IV. Conclusion: In this study, thicker adhesive layers resulted in lower E and higher pTBS values. Additional coatings
of universal adhesives could improve their bonding performance to dentin.
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Micro-CT evaluation of interfacial gap formation of CAD/CAM inlays after
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I. Object: The aim of this study was to evaluate the interfacial gaps of CAD/CAM lithium disilicate inlays before and
after thermomechanical loading.

I1. Materials & Methods: MOD cavities were prepared on extracted mandibular molars with deep proximal margins
located beneath the cementoenamel junction. One of both proximal margins was elevated with resin modified glass
ionomer (RMGI) by 2-mm height. Lithium disilicate CAD inlays were fabricated and bonded with self-adhesive resin
cement. An aging process was simulated on the specimens under mechanical loading and thermal alterations using a
chewing simulator. Margins with and without elevation were analyzed under SEM using epoxy resin replicas before and
after loading. Both proximal boxes were stained with silver nitrate solution and scanned using micro-CT. Volumetric
gaps at the mesial and distal boxes were measured at the interfaces before and after loading. Statistical analyses were
performed using ANOVA with Tukey’s post-hoc test (p<0.05).

II1. Results: SEM showed more marginal discontinuities at the margins without elevation that increased after
thermomechanical loading. Micro-CT exhibited three-dimensional dye penetrating modes in the bonded interfaces at the
gingival margins with and without elevation. Interfacial disintegration was more prominent at the margins without
elevation. Thermomechanical loading increased gaps at both margins with and without elevation (p<0.05).

IV. Conclusion: Thermomechanical loading induced interfacial disintegration at bonded lithium disilicate CAD inlays
with deep margins. Margin elevation using RMGI reduced the extent of interfacial gap formation both before and after
aging simulation.
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Bonding Performance of Experimental Self-adhesive Resin Cement to Bovine Teeth
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I. Object: An experimental self-adhesive resin cement (SU Glue, 3M Oral Care, St. Paul, MN, USA), has recently been
developed. The purpose of this study was to examine the enamel and dentin bond strength of this material and compare
it to commercial self-adhesive resin cements.

I1. Materials & Methods: Four self-adhesive resin cements were used in this laboratory study: 1) Clearfil SA Luting
Multi (CS, Kuraray Noritake Dental, Tokyo, Japan), 2) G-Cem One (GO, GC, Tokyo, Japan), 3) RelyX Unicem 2 (RU,
3M Oral Care), and 4) SU Glue (SG), 2). Enamel, etched enamel and dentin surfaces were bonded to each of the four
resin cements with (photo-cure) or without photo-curing (chemical-cure). Bonded specimens were randomly assigned to
two groups: 1) 24 h water storage and 2) 5,000 thermal cycles. Shear bond strength testing was performed.

II1. Results: The experimental self-adhesive resin cement (SG) consistently showed a shear bond strength of over
15MPa, but the bond strength was different depending on the substrates, and the bond strengths were much higher than
those of other tested resin cements in the most groups.

Table 1: Shear bond strength (MPa) of self-adhesive resin cements after 24 hours Table 2: Shear bond strength (MPa) of self-adhesive resin cements after thermal cycles
Material (e GO RU SG Material CS GO RU SG
Photo-cure 24626) | 16542) | 162(1.6) |2022.0) Photo-cure 26.1(4.2) 8.3(4.0) 127(3.7) | 164(34)
Enamel Enamel
Chemical-cure 23.8 (4.3) 11.5(1.1) | 18.0(2.6) | 243(5.5) Chemical-cure 28.0 (1.4) 6.7 (4.4) 154 (1.8) [ 245(44)
Photo-cure 414(2.6) | 46.1(13.7) | 36.6(8.7) | 533(2.8) Photo-cure 47.7(6.4) | 484(5.0) | 433(3.6) | 375(8.0)
Etched Enamel Etched Enamel -
Chemical-cure 36.0 (2.9) 33.8(8.9) | 355(64) | 52.8(6.4) Chemical-cure 345(3.2) | 34.0(48) | 440(46) | 43.6(5.9)
Photo-cure 14.8 (1.5) 9.0 (1.8) 192(20) | 219(3.2) Photo-cure 119 (23) 9.4 (2.6) 16.8(1.0) | 16.6(2.3)
Dentin Dentin
Chemical-cure 10.6(1.1) 10.1 (1.6) 9.7(3.0) |[27.8@.1) Chemical-cure 13.1(3.2) 9.3(1.5) 122(53) | 224(3.7)

IV. Conclusion: The experimental self-adhesive resin cement (SG) has a consistently high bond strength regardless of
substrate and curing mode, compared to other commercial self-adhesive resin cements.
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Study on polymerization contraction stress of bulk-fill resin composites
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Optimal S-PRG Ratio in a Dental-varnish to Protect Root-dentin from Biofilm-challenge
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Objective: This study was designed to evaluate a new dental-varnish (DV) introduced with Surface Pre Reacted Glass Particles
(S-PRQG) fillers in order to determine the optimal filler ratio effective for protecting root dentin from cariogenic biofilm challenge
and plaguing dentinal tubules (DTs).

Materials and Methods: Bovine root dentin was cut to prepare block samples of 4.0 mm X 4.0 mm dimension. After exposing the
dentin the root surfaces were flattened with silicon carbide grinding paper (SiC) #1000, #1200, #1500 and #2000 sequentially.
Sonicated with 0.5M ethylene-diamine-tetra-acetic acid (EDTA) solution for 5 minutes followed by washing with autoclaved
deionized water (Milli-Q water) for 5 minutes. The samples were divided into Control group (no material) and Experimental
groups; containing 0%, 10%, 20% and 40% S-PRG fillers and 5%-NaF (Shofu, Kyoto Japan). The materials were applied onto the
root dentin surface just before setting the samples for biofilm challenge according to manufacturer’s instructions. For the formation
of Biofilm, Streptococcus mutans MT8148 (S. mutans) was used and it was carried out inside an oral biofilm reactor (OBR)
supplemented with heart infusion broth containing 1% sucrose (HI+Suc) for 24 hours at 37°C. After the biofilm formation, it was
further incubated in a suspension of HI+Suc for 7 days inside an incubator at 37°C changing with fresh HI+Suc at every 48 hours.
After removing the biofilms by 0.5M NaOH solution and lightly scrubbing with tiny sponge the conditions of the sample surfaces
were inspected with a confocal laser scanning microscope (CLSM) and analyzed using Keyence VKX150/X160 software. Average
distance between 5 highest peaks and 5 lowest valleys (SzJIS; um) of 10 representative DTs were plotted in graph which showed
that the penetration of laser representing depth of un-plagued or reopened DTs due to bacterial acid attack for each group of sample.
In addition, top surfaces and cross-sections of the samples were observed with SEM. All the numerical data were statistically
analyzed using one-way ANOVA and Tukey’s HSD (p < 0.05).

Results and Discussions: After 7 days of biofilm attack presence of the DV could be observed in S-PRG containing groups —
mainly in 20% to 40% S-PRG groups. CLSM data indicated that the laser penetration depth was considerably less in S-PRG
incorporated groups compared to the Control and 5%-NaF groups. In 20% and 40% groups SzJIS was significantly low (p < 0.05)
than the Control, might be due to the presence of DV material with S-PRG filler particles that remained inside the DTs without
getting washed-out even after 7 days of biofilm attack. On SEM observation, wide open DTs could easily be detected in Control
samples. Some open tubules are visible in experimental material groups — were more in 40% than in 20%. In high magnifications
we can appreciate the small quantity of fillers which appeared to have fused with the base. Images of cross-sectioned root dentin
show DTs are visible in all groups showing presence of the control materials (0% S-PRG and 5% NaF). Vertically exposed DTs
are visible in images showing presence of the 20% and 40% S-PRG containing DV (arrows in the Figures), 20% S-PRG appears
to have remained plagued better in the DTs. In high magnifications fillers appeared to be separating from the base of the material
and larger sized fillers in 40% were not able to enter into the DTs. More DTs appeared to have remained occluded in 20% S-PRG
filler sample than in 40% in places. At this stage of the study it was understood that the new DV containing 20% S-PRG might be

the optimal ratio for protecting exposed root dentin by plaguing open DTs.

Figure: Representative SEM images showing cross-sections of the samples after 7-day biofilm challenge

% "

 20% S-PRG Filler

-+
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Gkt 77 7oL Yy (OCF-001) ot FlEFF L o Tz

FORERSERART: RFEE EHEFREIZER o il o5
O BE, Ik BR R —, s 1B, ML ER

Color matching of newly-developed flowable composite (OCF-001) with structural colorilation restored in
various-shade human teeth
Cariology and Operative Dentistry, Graduate School of Medical and Dental Sciences,
Tokyo Medical and Dental University, Tokyo Japan
OKIYOKA FURUSAWA, SHUN KOBAYASHI, KEIICHI HOSAKA, MASATOSHI NAKAJIMA, JUNJI TAGAMI

[F#5]
W, KEARa VRV y LYV, B EEENE, BEE MAER TR P87 3 -y IR Y FREEN
B LT, A2 o AlRERE CIRIAC Vo hTnd, LA LA, Mo ERIc k> THELTH Y,
Bon7zrz—FoavRYy bLY Y CHMEE L ERECOGREAIE2ZLRAS TRV, P27 Y~ T v Z LI
X Y BA% X N 72OMNICHROMA (260 nm SiO2-ZrO2 ; 79%MeA) i3, Ek 23T 2 2 2 . R—% 4 XK 7
4 T7—=%HICiAEL THEEROIRII LT H-DavRY Yy P LYY TH LY ZETHOEICH L&\
RO ME I N TV 5, AW T, BFER L2z HIEL., 7w 7 I b L 2@ fFa v Ry B LY v OCF-001
(260 nm Si02-ZrO2 : T1%EA. b7 ¥~ 7 v 248 o GFRFHH - HBEE . ke hEfloe MEERICRET 5
T LT X b i - MRET R 1T o 7,

[FRLE 0 75i%]
KERICIZ, 7 v 7 7L Y v OCF-001, Filtek Supreme Ultra Flow(> = — F A2, 3M ##), Estelite Universal
Flow(v = — F A2, bt 7 ¥ ~TF7 v a2z = =41 1LY OMNICHROMA @ 4 ffif o a v R Yy bL Y
VERGT, fee b kE EEBRYIE 25 K2 Ew, 2 ) 24T 4 (OLYMPUS) ICCHH > = — K4 DR % 1T
7ol (A2—4, B2—4, C1—4, D4 @ 12 ), IWEWT 2 R L EIHA A 7 (ZRITTEFKFF RC500 ; PaPaLaB Co.)
ICCHRES - Ml %177 o 2215, REIICREAIC 4 mm, EEOFMIC 3mm, EE 2mm OEREEETo 72, K
YFS=FA4 LR (b XwT Vv EL) EHOCTERBRBYICR YT 4 v 72T o7t 4 oa vy R Yy b
LY vD5b 1 D% BIEAICGEIRL TR, 20 LI, IMRRMIEIE - B 21T 572, 37°C /K 24 KRR E .
D65 K T, RERER. BB TICC, BHEKORY - Mzt fihof, WEHK., 2V FYy bLy vy EEiH
POEEICREL, oz vy R Yy br Y v aRRRICREL, K- llEBL, Chz#HEVELE, Gbh
72 CIEXYZ T — &2 b KB LZa vy Ry P LYy oh i@ 3 U, 54 ¥ T CIE L*C*h*{H % #
BRICHIB L, avyFYy P LYy B ERBRATO RS R L O @2 AEw%z 1 7 £ (0,044x0.044
mm)Z EICHH L, 2ok, TREFRRIBEN 1 mm (B 22 €72 xfft 86 v 27 kn) iICH1) 2 AEwDF
Viiz ko, BEEZz LT hoT—2 ¢ Lz, b 77 — %3 Wilcoxon signed rank test % Fi\» T Rk
5% CHERIHEN AT 21T 272, (MEBEZERKAFES 1 D2013-022-02)

[#55%]) Figure (The A Egovalues of the four composite resins)

-
[ -
= —
7
&
s
=
3
z
1
5 w *
oCF-001 CMNICHROMA Fitek Supreme  Estelite Universal
Floras (n:25)

(3]
AW TR W28 4 Xics vk, OCF-001 7743, OMNICHROMA . Filtek Supreme Ultra Flow, Estelite
Universal Flow iZ lt_T AEo 28 B I W EZ R L (p<0.05), X Y oo GFFAM - BEREAE & W T LR
WXz,
_ 99 _
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Evaluation of human dental pulp cell sheets using Tissue—Engineered Cell Sheets
Department of Endodontics, The Nippon Dental University School of Life Dentistry at Tokyo
OKatofumi KOYANAGI, Munehiro MAEDA, Masaru IGARASHI

[#51]

AREEE A O I, MR A TR TR T 2 = RocE RN SV . IRuHI R g L e L, K0 AERICE
WERIEENHEL TE 5L VbR TR Y, BASORBRICK O CHER®R L it L, ARISTWERM GRS L
DHELHD, LOLARRDH, ZRITHEBICBN L, BHERDAF ¥ 74—V FOMAIZ X5/ L oM AR
DEE, FMRAT oA RECBITS, BREBREOEEBICLD TR b=V AFEREEA LAY v b - T RAY
v ERBOOND, I T, AlElbivbiud, HEEEshizMigy — e M) 7o BofEREE AV, e o
BABLO, Mast~ rY o7 ARREFSNIZMIEY — FZ2EIT 2 2 & 2 ARICT 2 RESEEEENLTH S
UpCell ZHW, AF ¥ 74—V F7 U —7effifds — h2/oN2 2 LICERL, fohi-filly— e oFrax
7 (CellStamp for UpCell) (C XV . #HEUEICEE LchEa 0, ZRILEEHEEMIN S — b ORI T 5 G
T o2 & LT,

(B8 & J7iE]

i U7z ARk, AR B RBT O BE CRIEIRR OISO ERE LB R 5 b MRHIE 2 B L,
FEBRITAE U 72 (B A RL R 22 A il " i B A 25 B /KGR & 5 NDU-T2018-04) ,
3~6 KR DML 2 AMFFRIC CTHV, b NS Z 24well UpCell \CHEREATT 572, 4~5 A%, a7/ NI/
STEDEMER L, BT F 22 7R AV, HBEHEER FICMiEy — hoRE 21TV, 3 oMy — s OERE(T 572,
0%, Ml — bR & Ll HE YA AT V), 3, 7. 14 BEERICKIT 5 MIT 7 v 2 A 12 L 2 Min iR 4 5l
Lic, F7o. AKRAFHERHIZ THERER O, LitoMiay — ha285# L, 3. 7 HIZ real-time PCR T ALP
COLIAL OC , DSPP DB FREEOMRITIS LN 21 AZIZT VY Y v Ly RQR@Ez{To72,

[f2R]

FREO R MO, 3 Bl — FTIEK 25 mDEHEE T HMlA— FThHY . MIT 7 v &A1 OFERNGT T
DR EICB W CHIRBEFESR OMFNE, & CWiRdioiz, F72. real-time PCR OFERNSHMIL T — MW T, HE
BRAE L LB L, 1 WL ALP, COLIAL OC, DSPP DFEBLRDIINAZ RO Tz, 7 UV Y Ly FREICBW T, HERE
KO iRy — M CTAKIEZRD, Mgy — b BTk, & oAby &Rz,

[BE KOs

b MBI S — M, HEREE LR L, Mifay — b EBET A LICE Y. AR A RET D 2 LR
I, BREIRZARERICRT SMEMEOHERS RO bivle, /o, BRI LTEIF A2 72D Z LItk
. KRBT — FOFEBATZ 2 Z ERFEETH o, 4%, Ml — ML ARV EREEZ T 5 =
WITHIZRBREE TIZ RN T 3RAIRS KON MO BB 3T 2 2 TR tE S R S iz,



i 06 (W)

Er:YAG U —¥—REHZ & 0 4 U 2 RE WK O X EfEHT
HAL R RFRE SRR oo D—wE i R B
SRR RRFERFERE R QPR R DA bR B
OEMBRY, FHEN', HFESL, JIEEAE, BRI, 5B ER
Operative Dentistry, Department of Ecological Dentistry, Tohoku University Graduate School of
Dentistry
'Oral Biochemistry, Department of Oral Science, Graduate School of Dentistry, Kanagawa Dental

University
Observation of bubbles inside root canal induced by Er:YAG laser

OTaiji NAGAHASHI, Keisuke HANDA', Masafumi KANEHIRA, Yoshio YAHATA,
Toshinori TANAKA, Masahiro SAITO

[ B 0] ARRMEIRE & OTRPRIARE N O WL MB T i EAAME ORI 2 B < DI ER B ShTnd, Zh
FTT 7 A V7 EIT X HHMAIER OB TiL, 3 eI B e S 2 AT 2 IRERICAERT 2WRREZRET 501
HEECTH 2 HENWE SN TE T, ZORDFETIE, BEE, ATRUSIREIZEEIC & 2 WSROI, £7213. EriYAG
L—H =% ] L TRENOBRIFIRIZ T RV ¥ — % 5.2 THBIIZ e 5 Cavitation HiAER ST\ 5, HE
5 IXE 162 [\l H AR BHREFRBEFT AR IICEB N T in vivo IBRENA 7 4 LV AET NV EFWTZHIRIZ L D (EriYAG
L—HF—%H\ 2 2O®GEFHIE, TROLBENICT 7 A NN—F v 7 &2 A LRI T2 Laser Activated
Irrigation (LAI) & tHEHBIC 7 7 A X—F v 7 & ENL S B ME4 5 Photon—induced Photoacoustic Streaming (PIPS)
AL LT JFEN, RS OMANA A7 4 )V AREDREZ RS Z L2 WE Lo, & 2 TR, EriYAG L—¥ —RAIC
Lo THEU S Cavitation A iR T 5720, IENTHRET LIXIEOEBEZHOLNITLHZ L& L,
Mk L OvFiE]

(1) A

FOREHINIE, MRAHYEE 80 5. £E 16mn, 02 7—/N—%2F79 25 TR¥ L LU SUREHT 2 (R LR IC
L7z, BAREEANL, BER O FE/NAHEBREA (TrueTooth#5-002, Dental Engineering Laboratories, *K[E) % f#
L. BEEBAIL, R EEER. BIOREERE THiol, REBRICIZY 7 Ly T ry s (RAHENBES) @ R50
ZAEA LT,

(2) MRS

Er:YAG L—H— (7 —9 4 T R_—)VEvo, & &) (A MK T2 74 300 umD 7 7 A /3—F » 7 (R300T,
EYX) EBEERL, FRICH L, HI5MFT 30m], 20pps, KB L O=T — ORI ML Uiz, B PNEIE R RTC
KTHiTe L, 7 7 A /3—F » F 1L AR E R CIIRARFR S o e fl 12mm, BARE B CILPIPS ZHL L, ff= P
RACENL S W T, BB T L —W—BAHIE, FEENOKBRE LD T2 2 Enb@E Y Y » PICTkE
BMLE,

(3) MRsesett

77 A N=F y TER LOIRENOKIAOBIEIZIE, SHEYT A5 X F (FASTCAM Mini AX200, 74 hmy) %
M U7z, B RORIE, S 40, 000fps, SRR 217ms TEICT VI A UL AT L DRIADORA L pitEE | B
FRASHIR T, SREDEE 750fps, SRETER] 29s T, RRIFHI R KIL DB B DB AT - 7=,

[FER] BREHAIZB T, Y IV A0 L—F— RN SN MRS % t=0ns &35 &, t=0 25 0. 6ms ()T
TI77ANR—F T EZWY AL X5 ICKIENRE, HBELLRICHE L, £7 74 3—F v 7O KGR EE
HB25 t=1. Oms LANICHERLIE], AR RER D DIRISERIC NI THEO/N S RRIAORA L HENHER Sz, ERERK
AICITRFFICRIBORE SBHET D2 &, FRTNICHORR T H~KIENEET S Z L g s hk,
(BB L U] AFRORBRL Y . EriVac L—F =%, F v 7 EFAOKIEO MBI RE N O ISP
T/HESRRIAORAEZHER LI D, ZNBIXENRIZL > THEL D Cavitation 12X D5&Ja (Cavitation
bubble) Tdb % LML STz, AIRDNAA T 7 4 NV AREDREFTHE L=fER L GED L, T Cavitation bubble
DFRERHCAE U D EREC, BRI L —V —%2 B35 2 L IC X W8I 2 KIEOBEIC L 28BN T, RE
WA A7 4 VADBREHRIN L HER SN D, PIPS 2 L. BERNICT 7 A X—F » 7T & EN ST EriYAG L—
— &S LA, SR 2 RIRHCIRE ST 2 Z LS FRETH V| Cavitation bubble |2 & 2 KIG OB E S UEAZh T

ZEDTWDZ EIRBENT,
24 —
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PLAP-1ic X 2 {EEgRFEX 7 HIF OEHERIE

KERARY:  KFEBERERTARE DS T Sois i s TR ies (DERRE )
ONISAE. zER. IIAREE, AT, TR,
THRAEE, MEEE, WS, WHEEE. A Lt

Regulation of HIF activity by PLAP-1
Department of Periodontology, Osaka University Graduate School of Dentistry
(OKohsuke Kawasaki, Masahide Takedachi, Satomi Yamamoto, Chiaki Morimoto, Asae Hirai
Junpei Shimomura, Mari Murata, Kazuma Kawakami, Keigo Sawada, Shinya Murakami

GiEAELR)|
PLAP-1(Periodontal Ligament Associated Protein-1) (% g MR i i & #6319 % SLRP (small leucine-rich repeat
proteoglycan) ®—-2>T& H . BMP-2 (Bone morphogenetic protein-2), FGF-2 (Fibroblast Growth Factor-2), TGF-

(Transforming Growth Factor-B1) DOEREZHlfHI T 2 £ & CHMEOEFE MR ICEH G L Cw 5, A KB RERE
TolAREEAfE (HPDL) %3589 % 2 &ic XY, PLAP-1 ORB» ERT 5 2 e 2 AL 72, 2 2 TAZE TR, &
R Z A8 E PLAP-1 0 RIIC 51 2 KEEEFER T HIF (Hypoxia Inducible Factor) ®BA5 %S 213 % 2 &kl
A EREFEFALE PLAP-1 %8 HPDL O{REERISHE (I RIT I HEIC OV TRETS 2 729, PLAP-1 23 HIF D5 I
52 28 AL 52 L RENE Lz,

[(#Hls X 0T5ik]
1EEgFREME PLAP-1 0%Blic 351 53 HIF o icB 3 % Mét
HPDL #% HIF1-a. HIF-20#:&RWHEAIFE TIC T, BESHERERATREL 02-COz2 4 v F 2 R—X — % H W TK
WEFEBIE T (1%0.) 10T 12 HRikE# L, PLAP-1® mRNA O3B % real-time PCR TR L 7=,
2.PLAP-1 2% HIF O EREIEEIC 5 2 5 52 O fifr
HIF 05 EE %M 3 7291, HRE (Hypoxia Responsive Element) L R—%—7 vt 4 #{To7, Thbb,
HEK293 #fiigic HRE-Luciferase 77 2 I F%E A L, FEAIMIEIC & 2858 IC X v LEFBIMR(HEK293 HRE-Luc
M) %BI7 L7, <7 & recombinant PLAP-1 O#F7E, FETELE T i € HEK293 HRE-Luc fllfE (KBS HREIE T (1%
O2) T 3 K55 # L 7214 D Luciferase i§1E % MIE L 7z, —J7 <., HEK293 HRE-Luc ffifldic & + PLAP-1 FH~ 7 %
— % transient I8 A L. [FFRICIKEE SRR F CoEE% D Luciferase {EHE#MIE L 72z, 73, =2 v b v — i EGFP
RNy 2 —FEA LTz,

(#5531
HPDL I{KFEREIE FIic € 12 BB+ 2 2 &1t XV, PLAP-1 mRNA X LR T2 2 & BRI, F LEFIZ
HIF-20 DB IR FAIFLE T R EICHH X iz,
¥ 7z, HEK293 HRE-Luc il % KB FRERTIC T E T 5 2 21 X ) LA L 7 Luciferase 14 1%, recombinant PLAP-1
FAIE T CREEKTFR Il S e, —J7C© EGFP A LI L. & + PLAP-1 #ZTDEAIC LY HRE LF—%
—EHEEEEICET L,

(F#%]
HPDL % {REERERSE T Chf#E L 2 BRic, PLAP-1 13 HIF-2 {K7FHIIC 2 O R BI2SEE S 5 —J5 <, HIF olnEiE %
MLz e h o, WREFEMEOKBRICEICEVWTATT A 774 — PNy 7EBEH> 7L LTREEHES C
LHIREE T,
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P EDERIRIEAE & O P ES 5 oD BRI A AT A

PRRZRN B R RS R E o A AT T2 1 S 15 1 Jk ol A o 5 =50 B
Mt Fr Y —
OB PHERER !, FldAd ", BOFREE Y, ANERELT- ', PriE &7 ZJEAN!

Evaluation of the relationship between oral clinical index and oral microbiota
Division of Periodontology, Department of Oral Interdisciplinary Medicine, Graduate School of
Dentistry, Kanagawa Dental University. Cykinso, Inc.

OKentaro Taniguchi!, Norio Aoyama', Toshiya Fujii', Mariko Ozawa!, Aya K. Takeda?, Masato Minabe'

BR] HEREZIICD LT 5 NERBITMERRICHRERT 5, T8, MERETFENKEL, MM EomA
WAMEL 7e o> CTE TV D, HIENMEFECHENMEEZIC OV THHIIESED bR TEBY . £FKE L Ok - BHEEO
BEt N E H ST D, Periodontal inflamed surface area (PISA) (%, RIEDHDHEHEE R v MEFEDOKRFITH
0. SEPE L OMEMEA R ARlEREE L LCTHRANS RS TV D,

[EH] ARBFZED BRI, PISA 21X U &35 OMEORRKRIFE L DENMBEEOREZFHME T2 2 & TH D,

[ﬁ&]%w@ﬁ%zmoﬁif PRI R M BRI - ERM RS o ¥ — TR ORRE L FFE LTz, T
NTOWBRE»HITH %O<$ﬁf®ﬂﬁéﬁﬁbto$ﬁhiﬁ SRR P REE AR A ORRE X
HT%%LK(ME%) HIZERS RS & U ClEL o FHIZe & &7V BRIR B R HERE & L C PISA A3 L7z, HIEZE
WM%%H\ﬁ%&ﬁﬁﬁm%10@%5Wéﬁt%m%ﬁ/7»&L\%ﬁﬁy~7yﬁ~&%%mt1%rMA7
Y A=l v ARNTCEHE LT, PO RRRIREE & DA # & OBEIZ W T LT,

[FE5] &FF 155 4 OWBRE 2RO G E L, APEY TV OMBEHEDO SN ZFTM LI- & 2 A, Emdd L
5L BHEMEOILTRRD biL, HENEWVIEESHEERE N LB ST, AR L0 fhE B 50
WOZERNT PISA DG a1 T 072 & 25, S flte BT 2 M OA ML PISA & OBEIIFRD bt 72Dkt L,
e & B 2 M 3 2 O BBRE TIL PISA M@V 2 & AR STz,

[BL2] AL T HEDBRRIGE & NIENMERE & OBEMFIMAITo7c & 2 A, THE Y AN FEIE 0L & #)E
BT & DBAMR AR BTz, ME O ZERMEIL A L B B o 7203, ZAUFFIRIC L AR EOWREEEL B X D
ho, 5%, BETIRT2EE LA RETH D, ORISR OO BREIE & GNMR 28 DR
TR & ORI O T, ABRORFREETH D, o, & DFEOWRE LMICREMN 72 OFED 2 WX
HEOHEMEIZOVWTHTAEZED TNETZNEEZTND,
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PSR GMSC Hisk= 27 ¥ Y — A2 &k B CD73 24t L 7= Sa el i
TUIN R SRS I 1 W 8 S K L 25 B
OB, fEEESE. PR, T I EEORES, SHEE, WAL A, K,
AR — Uk
CD73 plays critical role in anti-inflammatory effect by exosomes from human gingiva-derived MSCs

Department of Periodontology, Division of Oral Rehabilitation, Faculty of Dental Science, Kyushu University
OYukari Watanabe, Takao Fukuda, Yuki Nakao, Chikako Hayashi, Kentarou Kawakami, Masaaki Toyoda,
Karen Yotsumoto, Hiroaki Yamato, Terukazu Sanui, Fusanori Nishimura

[Em]

WA (GMSCs) 13RI E S Th YV, Bl sEHie 2~ 2 Lo MfaigRo Y —2 & LTAMR S 2
I, =7 VY —BGWENZNE WD FitEE B0, MSCIFEEF K ORI U C, EDOIBFEDENMIET 22 L2
WMEEN TS, #H#E 5L GMSCs & TNF-afiliid % Z L T2 Y YV — AOFKIEDENEME NS 2 L 2R LT,
CD73 (I~ —H —Th 2 LA, RIEEZFHET D ATP D OIRENEDT 7/ 2 v ~OHRf Z fillid 2 = & T,
PREEDO M2 ~ 7 07 7 —VhkFET 5, FE, =7 Y Y —AIZEIT 5 CD73 ORBBHE S h>2oH 545, GMSCs
HRT 7 Y Y —AZBWTH CD73 OREBLEHER Lz, AL TIE, GMSCs ~DRIEFRIC L2 =7 VY — 1%L
TERHT 4T 74— RNy 7EEE A O NS T 5720, CDT3 REFER LT 7 VY — A WRKICER UCHT %
1T 272 GMSCs 1% IFN-afiliZ & > T% CD73 FEH A FHE L7272 TNF-o/IFN-a T & b |Z3538 S 1 5§55 K+ HIF-1o
IZHEB L, 512 GMSCs OFFKHKT 7 VY — ML D M2~ 7 a7 7 —VHEEREZ KT 5 Z & T, £Rick
J D IRIE S RO B A FE LTz,

[RFE - 1]
bt~ GMSCs # HifE L, RMORE LENPORBR L=y VY — L2 HOTUTORG 217572,

GMSCs Ol ~ — 1 — O FEFARPLOER
GMSCs B3 7 v Y — L ORI
TNF-o/IFN-ofilif%1Z & % GMSCs H' 9 HIF-1o 8 BLR I O TR
TNF-o/IFN-ofilf1Z & 5 GMSCs Hik= 7 V' ¥ — AZE1T 5 CD73 FEBLR IO ik
GMSCs ~® HIF-1ai#FI7E Plasmid 35 & OV siRNA O A2 L 5 CD73 FEET OfER
GMSCs ~® TNF-o/IFN-oflliiC X D=2 ¥ ¥ — L BHE 1 (Rab27a/b) FEBLIRILORER.

PMA S5t~ 7 1 7 7 — Ik THP-1 fifd~0, %M GMSCs =7 V) — LI L B RAENME (M1) /BiRiEM (M2)

~ /a7y —U—h—RBLRIO L
[FE5 Kk 0522

GMSCs % TNF-a#6 XN IFN-o TR % & CD73 AR FHBINAEICTTHE L7z, £72 GMSCs k=27 v YV — 4 |k
D CDT FHELINODOTA MIA VAR THERICEMLZ, b b2 a7 7 — UMM THP-1 (P AR H
Ky —LEEASEL L REBBMI v/ r 77 —Uhb M2 w717 7 —U G L7z, GMSCs IZBIT 2
CD73 #FHE D5y THEE IOV CRRFE L 72 FE 3. TNF-aB L OV IFN-afilf TR EFHE N 1 (HIF-1o) OFEBFEE D
ERATR A S, HIF-1a3 R R F & LC CD73 O3 8LA T 2 AIAREA RIE S iv7z, % 2 C, HIF-laiRIZE Bl
plasmid % GMSCs (Z3 A U THET L7 fE 5 HIF- 1o F%E & &t L T CD73 OF BTN HER S 7z, —J7 T HIF-1a
% siRNA T/ v 7 Xy 32528 TCD73 FHERRITWIT Lz, S HIZ, INF-aB L O IFN-afifific kv, =7 vy —
LA B0 % Rab27a, 27b DFSHMNTTHET D & & biZ, =7 YV Y — LAGnMEES D Z LR E Tz,

PAEDS, GMSCs Hisk— 7 Y Y — LAOFSKRIEMEMICIE CD73 NEETH Y, BERNTFThH 5 HIF-1 aDFEEN L
TEORBAPHE SN TND Z EWRENT, DICHNEY A M A VIC LY =7 Y Y — AO5WbiEtE SN
o2 Eem b, IRFESROMEBICFH T D RS RS S i,

UM R R X A BRE R B R 7KGR T« 7K E S BIEITSE « 2019-37)

SNCEGEONSECNC]
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A A N2 EEM:3 JB % DR B ERE B /R T Paraoxonase—1 DESEEFRMT

KBRS RFBEdAFFER DS FOuRhliE e hERs FREY (DGR EE=E)
OMAZLD | IR TA, MABR, IARE, JCERRK, AEAIER, A L

Functional Analysis of Paraoxonase—I, a genetic risk factor of Japanese Aggressive Periodontitis
Department of Periodontology, Osaka University Graduate School of Dentistry
ORisa Masumoto, Chiharu Fujihara, Masahiro Matsumoto, Yu Yamamoto, Jirouta Kitagaki,
Masahiro Kitamura, Shinya Murakami

C3/ZAENES)|
(REEMERERORMD 1 DL LT, FENERPIFTOND Z LD, TORIESLCEATIILEEHR T OB 52378
BINTWD, FxiZIETIC, AARNSEMEE K OB BBEER 1 Paraoxonase~1 (PON-1) SNP rs854560 % [A]
ELe (RIRRSE N7 AFRRRE B 629-2), F7-, b HHARREEHINE (HPDL) ORI AN~ 23k
FRICHBWT, POV-1 OFBLEN EAT L2 L 28E Lz, LML 5, PON-1 OHRBHIIIZI T D HEER L O, SNP
LREEVE R R DOBIEIZ OWTITR PRI E > TV, 2 2 TH & 1%, POV-136 X TSNP rs854560 0 HPDL (2351
% in vitroBERERRNT 21T - 7=,

[Br8hE L 0U7ik]

PON-1 #REPYIEEH 2-8 FrXox 2V Q-HY)Z, -7 VkEr Y@ G oM L7 R2aberfE (50 ug/ml)
ZETe A RACHEEEHICE L, HPDL % 17 ARG L7z, B538 4, 120 16 BIZIZ R Y R 70—z 4T 0, 2-HQ
DFEEE (0-100 uM) 23 HPDL DAEMFERICE 2 DB AR Lz, 384, 12, 16 BEICHAEZBEIR L, 7/vh U kA
77 2 —¥ ALP)IEIERIE 24T o 7=, 8538 4 HBIZRNA Z[EUL L, U 7L & A 2 PCRIC THIRALBIE K - 0 S BRI %
fTole, EIEE®/ 17T ABRICT VYV U PRaEITV, T UV UBEORKRIE /) ¥ 2 — & EERIE Lz, KIZ HPDL
12, BPAER PON-1 FEBIR Y & — ZEFU PON-1 (SNP rs854560) FH_7 ¥ — 3 ha—)L_J ¥ —% Z N8I
FEA L%, AKACHEEHIC T 4 BB E 21T o7, 58 2 HRICRNA BIOZ X7 ZEIRL, U7 AZ A A
PCREBINY = AX 7y MITPON-1 @ mRNA BB L OF 37 S BLA TR LT, K528 4 BRI A e
L., ALPJEMEZRIE Uiz, F2RBICRNA Z[EL L, U 7 VXA 2 PCRIZ T AR LEIE K 1 O FEBUFENT 21T - 7=,

[R5

YR TN E OFE R, 0-100 pM O 2-HQ 13 HPDL OAETFRICEE S KIE S 7203 7=, ALP IEVERIE OFEF:, 2-1HQ
IR R AN HPDL 0 ALP &M b S W72, U 74 A 5 PCR OFER, 2-HQIX ALP B X N1 Bla T — 4 v (coL-1)
@ mRNA S5 BB IKAFRICID ST, £, T UHF YU U YREOH ., 2-HQ 13 HPDL O A KL ) ¥ 2 — /L DIERL % I
FEARIFINCIAD S8=, VTAEZA LAPRBLORV 2 AZ T ay hOFERL Y, BPAR PON-1 FER 7 7 —8E AR
(WT) 48 L OVE A PON-1 FEBLA~ 7 # —BARE (mut) IZBWC, 2 b — Ay ¥ —E AR (Ev) & ik L C, PON-1 mRNA
RHBLOZ R FEBO LR 2RO, ALP EMEHIEORER LY, Ev S B L, WT & mut (23T ALP iFPED L5
ZROT, BHRENZ LI, mut (IWT LB L CALP IEED & 5725 RAEIR 2RO 72, U TV H A A PCR OfER &
V. Ev EHEEL, WT & mut (2T ALPIS KON COL-1 O nRNA O ERA %5807, & 51T, mut 1T WD &b L, ALP
DFEBUCIBWT EAMIN Z, COL-1 DR ERFEBUEIN AR DT,

[&5%2]
PON-1 % HPDL DA AAIIE~D b 2 RMET 5 Z & T, WA OEFEZH S Z ERHL N E o Tz, — T,
PON-1 SNP 15854560 |3 HPDL DTl 72 FIRAb 23545 = Lic kv | Rk O IE # Pk 2 ke S, (2 B8N 5 25 D95
RETERRICBE 53~ 2 ATREMEAS R ST,
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