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Comprehensive study on establishment of pulp regenerative therapy based on the
scientific evidences
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We have developed a rat model of Regenerative Endodontic Procedure (REP) for
each root growth process and elucidated the involvement of several MSCs in the early stage of
healing based on the localization of Mesenchymal Stem Cells (MSCs) and M2 macrophages (Mg ), which
are involved in healing. MSCs are involved in the early stages of healing. The R1 signal of
sphingosine 1-phosphate (S1P), an effect modifier of the above, is involved in the calcification of
the matrix, i.e., dentin formation, and the number of specific MSCs gradually decreases at the root
apex with root growth, causing delayed healing and reduced regenerated pulp tissue after REP, which
affects healing morphology. This is the first time that the number of MSCs in the root apex has been

investigated.

SCAP  S1P



(Wan-Chuen Liao et

al. 2022), (Regenerative Endodontic
Procedure: REP) REP ,
5 (
) REP (Edanami N et al. Sci Reps,
2020) REP (Stem Cdls of the Apical
Papillac SCAP)
REP SCAP
-1- (s1Pp)  S1P (S1PR1-5)
SCAP S1PR1 SCAP
REP
(Mesenchymal Stem Cell: MSC) MSC
REP
3 ( ) REP
(dentin-associated mineralized tissue: DAMT)
MSC M2 (Mo) REP
REP 2
REP , MSC
REP
MSC
REP7 (Komada et al. 2022)

MSC REP7

MSC )

SCAP
3
1
SCAP 2) )
S1PR1 SCAP
REP MSC
S1PR1 SCAP

(dentin sialophosphoprotein: DSPP)



@
SA01156

5 8 11 Wistar
(Edanami et al. 2020) REP
0.8mm
MTA 28
4 H-E dentin sialoprotein  Nestin
Periostin DAMT MSC
apha-smooth muscle actin (a-SMA) CD73 CD90 CD146
MSC CD68 CD206 M2Meo
)
( SA01156)
5,8 11 Wistar
(Edanami N ) REP
, 0.8mm , MTA
7 4
MSC a-Smooth MuscleActin (a-SMA), CD73, CD90
CD146 MSC
Kruskal-Wallis p 0.01 0.05

(3) S1PR1
iSCAP: Abm, Canada
S1P (Sigma-Aldrich, USA) / BMP-9
(R&D systems, USA
S1PR1 W146 (Cayman Chemical, USA) S1PR1 S1P
BMP-9 MRNA
MRNA Real-time RT-PCR
ELISA S @)

1)

a-SMA CD73

CD90 CD146

MSC 1
REP 28 DAMT
DAMT a-SMA

MSC



o-SMA

MSC CD73
CD90 CD146
CD68 CDZ206 =
RIEB CD73
CD73 DAPI
MSC CD90
CD90 DAPI
MSC
CD146 & : '
CD146 RECA-1 [l Y4 =
MSC DAPI e G | P
1. E®Z v bOBBIBICNT 2MSCORBEN
REP
(2)
REP 7 a-SMA
CD73
CD90 CD146
REP a-SMA  CD73
a-SMA CD73 MSC
CD90 CD146

REFHEREY BEPHRREY
R R A100pm 8852 f81100pm

(3) SIPRL f=1| cprs S IRET
=il i F
CD73 DAPI [ 5w 8w 11w & 5w 8w1iw
CD90 § =t ’ Fﬁ
ERNNIA RNl
CD90 DAPI & f— 5w 8w 11w
ISCAP cD146 IR L1g
S1P BMP-9 CD146 DAPI g 5_:(8"”11,& H 5ws:~11w
R: Root One-Way ANOVA
P<0.0001(***), <0.0021(**), <0.05(*)
DSPP Dentin . . 22L& Y [REEIRE £ )
8B 11:845 e
. . ARAAI100 3EI100
matrix protein 1 (DMPL), || ~ pm | BTN —
Matrix extracellular | L] Dﬂ l m
phosphoglycoprotein 'y i swswilw ¥ 5w swilw
(MEPE)  mRNA 2 WMERTHOMSCORABTHREY
S1PR1
S1P DSPP DMP1 mRNA MEPE

BMP-9 DSPP DMP1 MEPE mRNA
S1PR1 DSPP S1P BMP-



BMP-9

S1IP BMP-9

BMP-9
S1P
BMP-9

S1PR1

S1PR1

S1PR1

BMP-9

S1PR1

S1PR1 S1P DSPP
DSPP
S1P BMP-9
S1PR1
BMP-9
S1P

MSC
MSC
MSC
iISCAP

DSPP mMRNA DSPP

SCAP

S1PR1
ISCAP

MEPE

S1P

S1PR1
S1PR1

DAMT

DSPP

DSPP

BMP-



6 6 0 6

Edanami N, Takahara S, Belal RSI, Yoshiba K, Takahara S, Yoshiba N, Ohkura N, Noiri Y 14

In vivo assessment of the apatite-forming ability of new-generation hydraulic calcium silicate 2023

cements using a rat subcutaneous implantation model

Journal of Functional Biomaterials 213-217
DOl

10.3390/jth14040213

Edanami N, Belal RSI, Takenaka S, Yoshiba K, Gutierrez REB, Takahara S, Yoshiba N, Ohkura N, 1

Noiri Y

In vivo assessment of the calcium salt-forming ability of a new calcium silicate-based 2023

intracanal medicament: Bio-C Temp

Dentistry Journal 91-101
DOl

10.3390/dj 11040091

Matsumoto K, Imai Y, Hirose H, Matsuzaki E. 18

A case report of root canal retreatment of a four-rooted maxillary second molar. 2023

Journal of Dental Sciences 461-463
DOl

10.1016/j . jds.2022.08.033

Matsuzaki E, Hirose H, Matsumoto K, Matsumoto N, Fujimasa S, Hatakeyama J, Anan H. 17

Effects of root-end filling materials on vascular endothelial cell proliferation and tube 2022

formation

Journal of Dental Sciences 1232-1237

DOl
10.1016/j . jds.2021.12.006




Vansana P, Kakura K, Taniguchi Y, Egashira K, Matsuzaki E, Tsutsumi T, Kido H 17

The effect of AMP Kkinase activation on differentiation and maturation of osteoblast cultured on 2022

titanium plate

Journal of Dental Sciences 1225-1231
DOl

10.1016/j . jds.2021.12.003

4 Matsuzaki E, Hirose H, Fujimasa S, Yoshimoto S, Yanagi T, Matsumoto K, Nikaido M, Minakami M, 17

Matsumoto N, Anan H

Sphingosine-1-phosphate receptor 2 agonist induces bone formation in rat apicoectomy and bone 2022

defect model

Journal of Dental Sciences 787-794

DOl
10.1016/j . jds.2021.10.004

6 0 0
2022 157
2022
S1P /
2022 157

2022




2022 156

2022

S1P

49

2022

2023 158

2023

S1P BMP-9

2021 155

2021




2022

HYORON

101

(Ohkura Naoto)

(00547573) (13101)
(Matsuzaki Etsuko)

(20432924) (37114)
(Takenaka Shouji)

(50313549) (13101)
(Asahi Yoko)

(50456943) (14401)
(Edanami Naoki)

(80804567) (13101)







