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The mechanism of differentiation of periodontal tissue with the organ culture
system.
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The long term organ culture system for the tooth germs of mandibular molars
were carried out at 16.5 or 17.5 day-old embryonic mouse in ICR strain. The cementogenesis on the
root dentin and the embedding of periodontal principal fibers into the cementum were observed, but
the formation of alveolar bone adjacent dental root of cultured tooth germ were never recognized.
The dorsal subcutaneous transplant experiments of tooth germs of C57BL/6-Tg (CAG-EGFP) transgenic
mouse were performed, and the both cementocyte and cementoblast in cementum of newly formed dental
root and periodontal ligament cells in area of periodontium adjacent to dental root were observed
the positive reaction in immunohistochemistry against the GFP.

The addition of inhibitors to BMP and TGF-beta in organ culture system of tooth germ arrest the
development and differentiation of culture tooth germs and the root formation of culture tooth germ

were not observed.



in vitro

BMP 4, Notch 2, Dspp, FGF 10

(
)
16.5 17.5 ICR Trowell
70
BGJ-b 10 2mM 2mM
0.5 mM 50Unit/ml 0.05mg/ml
0.025mg/ml
0.1M,pH7.4 4
X 8
EDTA
BMP LDN193189 500nM TGF-beta
SB431542(10u M) Rapamycuin 5u g/ml
4 6 8 4%
X
GFP
16.5 18.5 GFP
C57BL/6-Tg(CAG-EGFP) C57BL/6
4%
X HE
GFP
Lot Check
16 17
ICR
17.5

2 17.5



ICR

16.5

C57BL/6

18.5

0.5
C57BL/6-Tg(CAG-EGFP)

C57BL/6

17.5

C57BL/6

GFP

GFP

GFP

ICR




GFP

18.5 C57BL/6-Tg(CAG-EGFP)
GFP
GFP 18.5
C57BL/6-Tg(CAG-EGFP)

7 E185 GFP
GFP

LDN193189 4

SB431542

Rapamycuin

10



8 LDN193189 9 SB431542

10 Rapamycuin

15
Baba TT, Terashima T, Oida S Liver-type of tissue non-specific alkaline phosphotase

is induced during mouse bone and tooth cell differentiation Arch. Oral Biol.
98 2019 32-37 doi:10.1016/j-archoralbio.2019.10.036

Karakida T, Onuma K, Saito MM, Yamamoto R, Chiba T, Chiba R, Hidaka Y, Abe-Fujii K,
Kawahara H and Yamakoshi Y. Potential for drug repositioning of midazolam for dentin
regeneration. Int. J . Mol. Sci. 20 2018 E670 doi:10-3390/1jms20030670

Yamakawa S, Niwa T, Karakida T, Kobayashi K, Yamamoto R, Chiba R, Yamakoshi Y and Hosoya
N. Effects of Er:YAG and Diode Laser Irradiation on Dental Pulp Cells and Tissues. Int.
J . Mol. Sci. 19 2018  2429. doi.org/10.3390/1jms19082429.

Okubo M, Chiba R, Karakida T, Yamazaki H, Yamamoto R, Kobayashi S, Niwa T, Saito MM,
Margolis HC, Nagano T, Yamakoshi Y and Gomi K. Potential Function of TGF-3 Isoforms in
Maturation-Stage Ameloblasts. J Oral Biosci. 61 2018

43-54. doi:https://doi.org/10.1016/j .job.2018.12.002

Kamiunten T, 1deno H, Shimada A, Arai Y,TerashimaT Tomooka Y, NakamuraY Nakashihima

K, Kimura H Shinkai Y Takchibana M Nifuji A, .Fssentiall roles of G9a in cell

proliferation during tooth development. Exp.Cell Res 357 2017 202 210
18
, 75
60 2018
Okubo M Kobayashi S Nagano T Gomi K Yamakoshi Y. TGF-B isoforms in enamel of Mmp20
knockout mice. 59 2017
SaitoM KarakidaT YamamotoR OQida S Yamakoshi Y. Effect of TGF-3 and BMP on spheroid
formation of dental pulp cells. 59 2017
TGF-B 1 58 2016
BMP2  TGF(B 58 2016
@

Oida Shinichiro



8 10114745

Yamakoshi Yasuo

8 20182470

Karakida Takeo

8 40367305

Yamamoto Ryuji

8 20410053

@



