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5. Effects of Dentin Phosphophoryn on Odontoblast Differentiation in vitro

OPOLAN Mohammad Ali Akbor, HANDA Keisuke, KOIKE Toshiyuki,

HAYASHI Keijiro, TANG Jia and SAITO Takashi

Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School of Dentistry, Health Sci-

[Porpose] The ultimate goal of vital pulp therapy is to
rapidly regenerate dentin of excellent quality by using an ex-
ternal agent that possesses novel properties such as biocom-
patibility and bioactivity. Dentin phosphophoryn (DPP), a
member of small integrin-binding ligand N-linked glycopro-
teins (SIBLING) family, is the most abundant of the non-
collagenous polyanionic proteins in dentin. The purpose of
this study was to examine the effects of DPP on differentia-
tion and mineralization of odontoblasts in vitro.

[Materials & Methods] Mouse Dental Papilla Cells-23
(MDPC-23) given by Prof. Nor in Michigan University was
used in this study. The cells were cultured with DMEM sup-
plemented with 10% FBS containing DPP at different con-
centrations (0, 0.1, 1, and 10pg/ml). The cell-morphology
and proliferation were evaluated. Furthermore, cells were
analyzed for mRNA expression of dentinogenesis-related
proteins by RT-PCR. Moreover, ALPase activity and Aliza-
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rin red staining were performed for confirmation of miner-
alization induced by DPP.

[Results and Discussion] The addition of DPP did not
affect on proliferation or morphology of MDPC-23. The
mRNA expressions of DSPP, ALP and Osteorix in MDPC-
23 were promoted by 1 and 10pg/ml of DPP at 3 days. The
high ALPase activity in MDPC-23 was induced by 1 and 10
ptg/ml of DPP at 5 and 7 days. The number of mineralized
nodules was higher by addition of 1 and 10ug/ml of DPP at
7 days. It was previously reported that DPP induces the dif-
ferentiation of osteoblasts via MAPK and Smad pathway. In
the present study, it is suggested that DPP promotes the dif-
ferentiation and mineralization of odontoblasts via the path-
ways likewise.

[Conclusion] These results indicate that DPP promotes
the differentiation and mineralization of odontoblasts.
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6. S. mutans & V. tobetsuensis DOREINA F T « IV LR BEDfER

OBEBW\WOR*, HRITHFE,

(B8] BRt O ZKBEETH 5 5 Stk S o 5 R0
JENAF T4 VATHY, TOREHIEHE & L TStrep-
tococcus)®&, WERZEW & L TVeillonella)g&H3 1 H LT\
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7. Effects of phosphophoryn—derived RGD peptides on the proliferation and differentiation of odontoblasts

OTANG Jia, HANDA Keisuke and SAITO Takashi

Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School of Dentistry,

[Purpose] Calcium hydroxide has been considered as the
gold standard in direct pulp capping currently. However, it
has some unavoidable shortcomings like high alkalinity, po-
rous reparative dentine formation and long reparation time.
To overcome these problems, new biocompatible reagents
that induce sound reparative dentine formation need to be
developed. Dentin phosphophoryn is the most abundant ex-
tracellular matrix in dentin, and is reported to be involved in
the initiation of mineralization of dentin. Previously, we
showed the ability of phosphophoryn-derived RGD short
peptides artificially synthesized for induction of differentia-
tion of human bone marrow stem cells in vitro. The purpose
of this study was to examine whether the peptides have any
effects on the proliferation and differentiation of odon-
toblasts.

[Materials and Methods] Polystyrene cell culture dishes
were coated with 200pg/ml of phosphophoryn-derived RGD
peptides (RGD-1 : SESDNNSSSRGDASYNSDES ; RGD-2 :
ANSESDNNSSSRGDA ; RGD-3 : SRGDASYNSDESKD).
Mouse Dental Papilla Cells-23 (MDPC-23), odontoblast-like
cell line given by Prof. Nor in Michigan University was cul-
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tured on the peptide-coated dishes with DMEM supple-
mented with 10% FBS. The cell-morphology and prolifera-
tion were evaluated. Furthermore, cells were analyzed for
mRNA expression of dentinogenesis-related proteins by con-
ventional RT-PCR and real-time PCR.

[Results and Discussion] These peptides did not affect
the morphology or proliferation of MDPC-23. The RGD-3
significantly promoted the DSPP, DMP-1, ALP, OCN, BSP
gene expressions at the concentration of 200ug/ml, while
RGD-1and RGD-2 showed comparatively weaker effect than
RGD-3, still it was higher than control. It was previously re-
ported that DPP promotes cell-differentiation via MAPK and
Smad signal pathway after RGD motif binds to integrin ex-
isting on the cell surface. From the results of this study, it
was speculated that peptide-conformation is important for in-
duction of differentiation of odontoblasts.

[Conclusion] This study show that 200ug/ml of RGD
peptides have positive effect on the differentiation of MDPC
-23, and that RGD-3 is the most potential in enhancing the
odontogenic gene expression among the peptides in vitro.
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/kg) |2 & BEEGE AT, REEDERESE O N F 2 b =
7 2 (20mg/kg) TITHIH S 13, mAChRsHERIZFED 7
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AL PR B A B AR W 2 R B A ) 500 B
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(B8] FEEER A AR e L3 — 2 E—ACT
(LLFCBCT) (d2eM 0 iaeIc N, 3 RIch 2 2 it
EROBBRPEREAIZTTRETHL DS, AV TT
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AT L 2SRRI BT D 3 IKICH 7 4 Wi T i
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