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Search for new mechanism of bone remodeling by the collagen nano-model analysis
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Osteocytes form the cellular network by their long processes and act as
mechanosensory cells in bone. However, it is unknown how this cellular network is formed and what kind of
factors influence the network formation. Focused ion beam-scanning electron microscopy (FIB-SEM) has
increasingly found use in biological research. The main application is in the acquisition of
three-dimensional data by tomograph¥. We therefore reconstructed three-dimensional images of the
osteocyte network as well as the collagen fibrils during bone modeling. Based on the positional

relationships of osteocytes and collagen fibrils, we analyzed the influence of the collagen bundle
formation on the osteocyte network formation.




3
FIB-SEM
FIB SEM
3
3
FIB-SEM
FIB-SEM

17

FI1B-SEM

Mom
25nm

actin

FIB-SEM

1 25
25nm/voxel
1000
Amira
ZIB
F1B-SEM
&y )



2 FIB-SEM 3
Xz
3 2
2000nm
0 (180 )

90
TETT a7 —F U BiiiHa~FaT

3
4 FIB-SEM
3500 -
3000 -
2500 -
& 2000 -
® 1500 -
1000 - ‘
500
X |,|,|,|,|,I,|, 11 ,|,I,I,|,|,
o o o o oD o o o
SeBESIRER
ERAE
4

FIB-SEM




3

Hosaki-Takamiya R, Hashimoto M, Imai Y,
NishidaT, YamadaN, Mori H, Tanaka T,
Kawanabe N, Yamashiro T, Kamioka H.
Collagen production of osteoblasts revealed
by ultra-high voltage electron microscopy. J
Bone Miner Metab. DOI 2015
10.1007/500774-015-0692-0.

IshiharaY, SugawaraY, KamiokaH,
Kawanabe N, Naruse K, Yamashiro T.
Ocillatory intracellular Ca2+ responsesin
living bone. Journal of Oral Biosciences

Vol.56 2014,49-53

9
( ) 2016 3 24
(
) 2016 1 27
- FIB-SEM
57
( ) 2015 9

11-13

58

) 2015 7 12

FIB-SEM 3  SSSEM (
) ( ) 2015 3 24
25
FIB-SEM
56
(
) ( ) 2014 9 25
FIB-SEM
(
) ( ) 2014 8
30
32
( ) (

) 2014 7 24-26

) (
) 2014 6 12-14

2016 2 22-28
2015 101-104

2015
264-5



Clinical Cacium Vol. 25, 2015
138-144.

o
KAMIOKA HIROSHI

80253219

&)

KAMEO YOSHITAKA

60611431

(SUMIYOSHI KUMI)

80625161

®

HARA TORU

70238161

ADACHI TALJI

40243323



