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Development of a novel periodontal tissue regeneration therapy using mesenchymal
stem cell clumps induced endochondral ossification ex vivo.
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The purpose of this stud¥ is to develop a new method that can regenerate
bone lost due to periodontal disease in a relatively short period of time. To achieve this goal, we
use the clumps of mesenchymal stem cells/extracellular matrix complexes(C-MSCs) and conducted
transplantation experiments.
It has already been shown that chondro-inductive C-MSCs are effective in bone regeneration. On the

other hand, in this study, C-MSCs with chondrocyte induction followed by bone differentiation
induction are transplanted into a bone defect model with the expectation of shortening the
regeneration period. The results showed that C-MSCs cultured in two different medium showed higher
bone regeneration effect in a shorter period of time through their own bone formation. The study
also revealed that the bone derived from the graft and the surrounding bone form an osteocyte
network.



C-MSCs C-MSCs

C-MSCs
C-MSCs
C-MSCs
(0] C-MSCs
MSCs 1.0x 10°cells/well  48-well 4
well
10 7
C-MSCs 17 C-MSCs
xeno-free
)] C-MSCs
Q) 2 C-MSCs  Safranin O Alizarin
coL1 COL2 real-
time PCR C-MSCs
©)
8 SCID 2.3mm
1 C-MSCs 4 8
4
micro CT
HE Safranin O Trap Vimentin
Vimentin  phalloidin
2
(0] C-MSCs
C-MSCs 2 C-MSCs
Safranin O 2 C-MSCs
Alizarin
( 1LA)
C-MSCs COoL2 C-MSCs
CcoL1 real-time PCR
C-MSCs COL2 CoL10
2 C-MSCs RUNX2 COL1 VEGF
( 1B)
2 C-MSCs
)] C-MSCs
4 micro CT C-MSCs 2 C-MSCs
C-MSCs CT

8 C-MSCs 2 C-MSCs



B ECIM10d ECIM17d [ CIM10d+OIM7d
A SOX9 Aggrecan COL2A1
CIM17d CIM10d+0IM7d [
= = §
2 D 2 %2 INSN 2 yNs| 2 i I
£ y 5 @ iy mmn W
B IHH COL10A1 MMP13
© D kel % ok i '**'
cﬂé &’ %2 :Ns, 2 " 2 H
— 3 Ll s el
< J— < - __
P RUNX2 < COL1A1 V§§F
B 1. C-MSCstE &% ) i 2 -
A%BE BIBAGETFRE : ’ .
i, [ 1™ 5 B . g . |
( 2A) CT
8 C-MSCs C-MSCs Safranin O
2 C-MSCs C-
MSCs
( 2B)
C-MSCs
C-MSCs C-MSCs
Vimentin  phaloidin 2 2 C-MSCs
( 20 2 C-MSCs
A B HE Safranin O

3D image
s

b

¥
{

4 weeks after transplantation

Single slice cut

CIM17d

CIM10d+OIM7d
) JER

8 weeks after transplantation

Single slice cut

No graft CIM17d CIM10d+0OIM7d

8 weeks after transplantation

CIM10d+OIM7d CIM17d

idin/DAPI

nentin/phalk

Huv

2. C-MSCs#& %
A.CTEI® B. %%

CHARBERE

1. Horikoshi S KajiyaM, Motoike S, Yoshino M, Morimoto S, Yoshii H, Ogawa T, Sone H, lwata



T, OuharaK, Matsuda S, Mizuno N, KuriharaH. Clumps of Mesenchymal Stem Cellg/Extracellular
Matrix Complexes Generated with X eno-Free Chondro-Inductive Medium Induce Bone
Regeneration via Endochondral Ossification. Biomedicines. 2021 Oct 7;9(10):1408.



2 2 0 2

Ogawa Tomoya Kajiya Mikihito Horikoshi Susumu Yoshii Hiroki Yoshino Mai Motoike Souta 20

Morimoto Shin Sone Hisakatsu lIwata Tomoyuki Ouhara Kazuhisa Matsuda Shinji Mizuno

Noriyoshi

Xenotransplantation of cryopreserved human clumps of mesenchymal stem cells/extracellular 2022

matrix complexes pretreated with IFN-y induces rat calvarial bone regeneration

Regenerative Therapy 117 125
DOl

10.1016/j .reth.2022.04.003

Sone Hisakatsu Kajiya Mikihito Takeda Katsuhiro Sasaki Shinya Horikoshi Susumu Motoike 16

Souta Morimoto Shin Yoshii Hiroki Yoshino Mai Iwata Tomoyuki Ouhara Kazuhisa Matsuda

Shinji Mizuno Noriyoshi

Clumps of mesenchymal stem cells/extracellular matrix complexes directly reconstruct the 2022

functional periodontal tissue in a rat periodontal defect model

Journal of Tissue Engineering and Regenerative Medicine 945 955

DOl
10.1002/term.3343




