2018 2019

The novel method of osteocyte differentiation from human mesenchymal stem cells
using gelatin sponge and its application to the treatment of rheumatoid
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Human mesenchymal stem cells were cultured for 28 days in vitro in a
three-dimensional environment using a gelatin hydrogel sponge as a scaffold. Based on the
morphological evaluation by scanning electron microscope, we found that the cells accompanied by
elongation of protrusions characteristic of osteocytes were induced. Furthermore, calcium phosphate
deposition was confirmed by transmission electron microscopy and mass spectrometry. In addition,
IL-13 stimulation and addition of PPARy antagonists enhanced the expression of osteocyte markers,
BSP, MEPE, SOST, and PHEX. Three-dimensional culture of human mesenchymal stem cells in vitro
induces differentiation of human osteocyte, and it was effectively enhanced by the addition of IL-1
3 stimulation and inhibition of PPARy .



(RA)

RA
(TNF IL-6,1L-17 )
T RANKL
RA
(osteocyte) RANKL OPG
(13 2 RA
(osteocyte)
(MSC)
MSC
RA
BTCP
3D
(osteocyte) RA
3D
RA
LONZA hMSCs 2.5x 105 cells'mm 5x 5x 5mm
B TCP D OIM 28
osteocyte RT-PCR
SOX9, PPARy , ALPL, IBSP, BGLAP, MEPE, PHEX,
SOST 2D
hMSCs IL-1B hMSCs

PPARy -antagonist



1 3D

1 Human MSCs 3D 2D OIM 28
adipocyte PPARy
chondrocyte SOX9 2D D
D
ALPL IBSP
No stimulation OIM+IL-1p DIM-EERARY
Gene antagonist
2D 3D 3D 3D OIM
adipocyte PPARy Cont.  § T T
chondrocyte SOX9 Cont. — l l
RUNX2 Cont. ! ! !
Markers of ALPL Cont. T l T
osteoblast
IBSP N.D. 1 ) 1
BGLAP N.D. N.D. 1 -
MEPE N.D. N.D. > 1
Markers of PHEX N.D. N.D. 1 1
osteocyte
SOST N.D. N.D. 1 1
*1 Cont: control, N.D.: not detactable
IL-1B PPARy antagonist PPARy
SOX9
MEPE PHEX SOST
3D hMSCs I1L-1B
PPARy antagonist
2
(@)) 3D hMSCs I1L-1B
PPARy antagonist

invitro

IL-1p

PPARYy

100 200 300

400 500 600 700 800 900 1000






