(®)
2016 2018

Fundamental research on the development of next generation bone tissue
engineering

Kagami, Hideaki

13,000,000

in vitro

The effect of local inflammation on the transplanted cells at transplanted
site is not well understood. The results from this study showed that the inflammatory cytokines
observed at the transplanted site induced apoptosis of the osteoblasts in vitro and they also
inhibit the osteogenic differentiation. This may cause the reduction of transplanted cell number and

the volume of regenerating bone in vivo. The effect of corticosteroid administration on the local
inflammation was also studied. The results showed that the limited number of corticosteroid
administration could reduce the expression of inflammatory cytokines and the apoptosis of
osteoblasts at the transplanted site. This study unveiled a part of the relationship between the

|OCﬁ| inflanmation and the reduction of transplanted cell number as well as the underlying possible
mechanisms.



10

invitro
(
SP7/osterix B TCP
(Fig. la-d).
(p<0.0001) (Fig.
le).
(
(Fig. 2a-d).
(p<0.01) (Fig. 2e).
(
TRAP

(Fig. 3a-d).
(p<0.05)(Fig. 3e).

(
gRT-PCR IL-2



(Fig. 4a). IL-4
(Fig. 4b).

(Fig. 4d). *p<0.05, **p<0.01.

( TNF-o
TNF-a
(Fig. 5b, d).
gRT-PCR (Fig. 5e).
(
in vitro IL-6 TNF-a
RNA Runx2
TNF-a
IL-6 TNF-a ALP
ALP TNF-a ALP
TNF-a
)
IL-6 TNF-a
Fas IL-6
TNF-a
Fas TNF-a
(Fig.7)
IL-6 TNF-a
IL-6 TNF-a
TNF-a
IL-6 TNF-a
Runx2
TNF-a

IL-6
(Fig. 4c).TNF-a

TNF-a
(Fig. 5a, ¢).
IL-6 Runx2
Runx2
IL-6
Fig.6
Fas
TNF-a Runx2
IL-6

IL-6

Steroid group

Saline group

Control group  Steroid group

—— ol

—— Conrel




3 times 7 times
a ] h : Y
=1 ¢ . Lk A
2 : A
= e d & .
= g P, T R
[ oy N
o . o Sl Y
i 3 i - "
o, £ »
= = —
c . gt g 8 1."]1 Ty
e |9 | - ;
] - SESY el A )ﬁ‘L e
= i J o , iy
a -y o ¥
a L e e
= ¥ F ] | o T |
R |l oS
v 4 b
3 times T timies
.
2 e L)
13 4 3
r| E
i N
b [ a3
B a
Saerold group  Conrol group Stmrod rosp Contrel group
- * peaink
Fig. 3

Control group Steroid group

e
E .
3 os
Doy 7 Cay 8
Fig. 5
Expression of ALP
2 2
16 16
12 12
08 - 0.8
04 - 0.4
0 - o
iong 20ng  40ng  SOng  Control 1omg  20ng  aong  somg  control
IL-63M024h IL-65N72h
2 2
16 16
12 12
08 0.8
04
04

o

L 10ng 200 40ng  Song  Control

10ng 20ng a0ng song  control

TNF-aE024h TNF-aREM172h

Fig. 6

o B oM oW B oW

IL-2

12
11
1
oa
[0 ]
comtred  low dces high dces| coninol  los doas bigh
5 trm T times
d
IL-4
11
el (1
12 . e P
La
1
s
[0 ]
oz
contmal  low dans bigh doas)
5 trm
IL-6
2K & B=LEDY
s felin:
2z
ol e
L4 s
e peLOE
1 —
[ 19
ool iow doee Bigh oo o dose high doe
3 timei ¥ times
C
TNF-o
L
L1

d

Fig. 4

Expression of Fas

L]
5
a
3
2
S B S
| o o N ol
10ng 20ng 40ng BOmg control 10ng  20mng  4ong  BOng  Comtrol
IL-63% 024k IL-67IN72h
(]
5
4
3]
5
2
i0ng  20mg  40ng  S0ng  Control L
iomg  20mg a0ng 80ng  Control
TNF-aifEhn24h TNF-aifEh072h
Fig. 7



15
Chen K, Li X, Li N, Dong H, Zhang Y, Yoshizawa M, Kagami H, Spontaneously formed
spheroids from mouse compact bone-derived cells retain highly potent stem cells with
enhanced differentiation capability. Stem Cell International, , in press.
DOI: 10.1155/2019/8469012
Li X, Li Ni, Chen Kai, Nagasawa S, Yoshizawa M, Kagami H, Around 90° Contact
Angle of Dish Surface Is a Key Factor in Achieving Spontaneous Spheroid Formation.
Tissue Eng Part C Methods. , Vol.24, No.10, 2018, pp.578-584.
DOI: 10.1089/ten.tec.2018.0188
Ikono R, Mardliyati E, Agustin I, Ulfi M, Andrianto D, Hasanah U, Bachtiar B,
Mardianingsih N, Bachtiar E, Maulana N, Rochman N, Li X, Kagami H,
Nagamura-lnoue T, Tojo A, Chitosan - PRP nanosphere as a growth factors slow
releasing device with superior antibacterial capability. Biomedical Physics &
Engineering Express, , Vol.4, 2018, 045026.
DOI: 10.1088/2057-1976/aac9f8
Kagami H, Inoue M, Kobayashi A, Taguchi A, Li X, Yoshizawa M, Issues with the
surgical treatment of antiresorptive agent-related osteonecrosis of the jaws. Oral Dis,
, Vol. 24, No.1-2, 2018, pp.52-56. DOI: 10.1111/0di.12783.
Kagami H, Potential application of tissue engineering for the reconstruction of facial
bones. Oral Dis, , Vol. 23, No. 6, 2017, pp.689-691.
DOI: 10.1111/0di.12581.
Li X, Wu F, Zhang Y, Yang J, Shinohara A, Kagami H, Discontinuation of simvastatin
lead to a rebound phenomenon and results in immediate peri-implant bone loss.
Clinical and Experimental Dental Research, , Vol. 2, No. 1, 2016, pp.65-72.
DOI: 10.1002/cre2.23.
Hori A, Agata H, Takaoka M, Tojo A, Kagami H. Effect of cell seeding conditions on the
efficiency of in vivo bone formation. Int J Oral Maxillofac Implants, , Vol. 31, No.
1, 2016, pp.232-239.
DOI: 10.11607/jomi.4729.
Miura K, Sumita Y, Kajii F, Tanaka H, Kamakura S, Asahina I, First clinical
application of octacalcium phosphate collagen composite on bone regeneration in
maxillary sinus floor augmentation: A prospective, single-arm, open-label clinical trial,
J Biomed Mater Res B Appl Biomater, , in press.
DOI: 10.1002/jbm.b.34384.
Ohba S, Sumita Y, Nakatani Y, Noda S, Asahina I, Alveolar bone preservation by a
hydroxyapatite/collagen composite material after tooth extraction, Clin Oral Investig,
, May;\Vol. 23, No. 5, 2019, pp.2413-2419.
DOI: 10.1007/s00784-018-2705-6.
Egashira K, Sumita Y, Zhong W, | T, Ohba S, Nagai K, Asahina |, Bone marrow
concentrate promotes bone regeneration with a suboptimal-dose of rhBMP-2, PL0S One,
, Vol. 18, No. 1, 2018, e0191099.
DOI: 10.1371/journal.pone.0191099.
Minamizato T, Koga T, | T, Nakatani Y, Umebayashi M, Sumita Y, Ikeda T, Asahina I,
Clinical application of autogenous partially demineralized dentin matrix prepared
immediately after extraction for alveolar bone regeneration in implant dentistry: a
pilot study, Int J Oral Maxillofac Surg, , Vol. 47, No. 1, 2018, pp.125-132.
DOI: 10.1016/j.ijjom.2017.02.1279.
Nakatani Y, Agata H, Sumita Y, Koga T, Asahina I, Efficacy of freeze-dried platelet-rich
plasma in bone engineering, Arch Oral Biol, , Vol. 73, 2017, pp.172-178.
DOI: 10.1016/j.archoralbio.2016.10.006.
Koga T, Minamizato T, Kawai Y, Miura K, | T, Nakatani Y, Sumita Y, Asahina I, Bone
regeneration using dentin matrix depends on the degree of demineralization and
particle size, PLoS One, , Vol. 11, No. 1, 2016, e0147235.
DOI: 10.1371/journal.pone.0147235.
Ohba S, Sumita Y, Umebayashi M, Yoshimura H, Yoshida H, Matsuda S, Kimura H,
Asahina I, Sano K, Onlay bone augmentation on mouse calvarial bone using a
hydroxyapatite/collagen composite material with total blood or platelet-rich plasma,
Arch Oral Biol, , Vol. 61, 2016, pp.23-7.
DOI: 10.1016/j.archoralbio.2015.10.012.

11



Chen K, Li X, Li N, Dong H, Yoshizawa M, Kagami H, Generation and analysis of
spheroid from mouse compact bone-derived cells 2018 TERMIS World Congress,
September 4-7, 2018, Kyoto

Li N, Li X, Chen K, Dong H, Yoshizawa M, Kagami H, Characteristic analyses of
spheroids from oral mucosal cells in mice 2018 TERMIS World Congress, September
4-7, 2018, Kyoto

Kagami H, Inoue M Li X Nagamura-lnoue T, Tojo A, Yamashita N, Effect of cell
processing protocol on the clinical result of bone tissue engineering. Translational
Opportunities in Stem Cell Research, ISSCR International Symposium, 2.27-3.1, 2017,
Basel, Switzerland.

22
2018.12.1-2,
, 63 ,

2018.11.2-4,

72 NPO , 2018.5.11-13,
Chen K, Li X, Li N, Dong H, Yoshizawa M, Kagami H Generation and analysis of
sphere-forming cells from mouse compact bone 17
2018.3.21-23

, 21 , 2017.12
59
2017.9.18
T2 31P -MRS
61 2016.11.25-27
23 2016.10.22

SUMITA Yoshinori

8 50456654
LI, Xianqi
8 60350831

INOUE, Minoru

8 90599036



