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Preclinical study of regenerative therapy for bone defects using dental pulp
stem cells
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We have developed an efficient osteoblast induction method using human
dental pulp stem cells in combination with biological active substances, and reported its efficacy
in a mouse model of parietal bone defect. However, the in vivo mechanism of action of transplanted
cells and the ability of pulp stem cell-derived osteoblasts to induce bone differentiation in large
animals were unknown. In this study, we transplanted GFP minipig dental pulp stem cell-derived
osteoblasts into a GFP(-) minipig jaw bone defect model and performed large animal experiments to
clarify their mode of action in vivo. We succeeded in isolating and culturing the dental pulp stem
cells from the minipigs and culturing them in three-dimensional culture, and confirmed significant
osteogenic potential in the TH-added group.

GFP



ES
2000 Gronthos
Proc Natl Acad Sci U S A, 2000

Mode of Action

Type

ALP

MOA
GFP GFP(-)
GFP MOA
in vivo
Mode of Action MOA
GFP
(1) GFP
MTA GFP
GFP
CD29, CD44, CD90 CD14, CD34
FACS
(2) GFP
Cell Counting Kit-8
Tujl, NFM ) ALP Alizarin Red
ALP Coll, Osteopntin
I Ix Xxli Oil Red O
PCR
(€)) GFP
(TH)
GFP
TH
ALP von Kossa PCR
Osteocalcin
(4) GFP
TH / GFP
AT—=F ARV (27T —T7®)
©)
GFP(-) 10mm 3mm
TH GFP
AT —FURARY (277 —7®)
3 @OGFP
@GFP ©GFP +TH (4]
1 CT
(1) GFP
MTA GFP



GFP

CD14

FACS
CD29, CD44, CD90
CD14,CD34
(2) GFP
GFP

Nestin, Tujl NF-M

osteocalcin

ALP Alizarin Red
ALP BSP, Osteopntin
Oil
red O
3 GFP
CCK-8 ALP von Kossa
PCR ALP
Osteopntin ™
(4) GFP
7T —7®) TH /
®)
GFP(-)
GFP 3
2 CT

k 3k

Biek2H AROCTE

|

ff] : Colla Tape
D RO
:0M
:OM+TH

BiEg2n AROBIER

[




Uehara S, Honda A, Kawase-Koga Y, Chikazu D. 32

Evaluation of Facial Soft Tissue in Patients With Cleft Lip and Palate Corrected Using 2021

Maxillary Protraction Appliances

J Craniofac Surg. 1480-1482
DOl

10.1097/SCS.0000000000007406 -

Kaibuchi N, Iwata T, Okamoto T, Kawase-Koga Y, Yamato M. 41

Cell therapy for medication-related osteonecrosis of the jaw: update on treatment strategies 2021

Eur Cell Mater. 31-39
DOl

10.22203/eCM.v041a03.

Yamakawa D, Kawase-Koga Y, Fujii Y, Kanno Y, Sato M, Ohba S, Kitaura Y, Kashiwagi M, Chikazu D. 21

Effects of Helioxanthin Derivative-Treated Human Dental Pulp Stem Cells on Fracture Healing 2020

Int J Mol Sci. 9158
DOl

10.3390/ijms21239158.

Sato M, Kawase-Koga Y, Yamakawa D, Fujii Y, Chikazu D. 21

Bone Regeneration Potential of Human Dental Pulp Stem Cells Derived from Elderly Patients and 2020

Osteo-Induced by a Helioxanthin Derivative

Int J Mol Sci. 7731
DOl

10.3390/i jms21207731.




Kono M, Watanabe M, Hasegawa O, Kawase-Koga Y, Chikazu D.

58

Less invasive approach for bone reconstruction using three-dimensional formable titanium mesh 2020

after removal of osseous lesions in the mandibular angle

Br J Oral Maxillofac Surg. el27-el129
DOl

10.1016/j .bjoms.2020.06.028.

Watanabe M, Yoneyama Y, Hamada H, Kohno M, Hasegawa O, Takahashi H, Kawase-Koga Y, Matsuo A, 13

Chikazu D, Kawata S, Itoh M.

The Usefulness of Saturated Salt Solution Embalming Method for Oral Surgical Skills Training: A 2020

New Cadaveric Training Model for Bone Harvesting

Anat Sci Educ. 628-635

DOl
10.1002/ase.1925.

75 NPO

2021

(Tobita Morikuni)

(10599038) (32620)




(Chikazu Daichi)

(30343122)

(32645)




