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Investigation of the interaction between joint and nerve tissue by mechanical
stress
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We examined calcium ion-dependent signaling pathways for mechanical stress
(MS) in mouse and human fibroblast-like synoviocytes (FLS). In both cells, MS to FLS suggested that
calcium ion release from intracellular endoplasmic reticulum and calcium ion influx due to
activation of TRPV4 channels.
Furthermore, we examined useful mouse model for the treatment study of early osteoarthritis. The
model of destabilization of medial meniscus was showed slower progression than other models, and was
might be useful histologically. However, changes in locomotor activity were not found regardless of
the degree of articular cartilage damage.



(osteoarthritis OA)
50
2000 OA
820
OA
(
2009)
OA
CGRP SP
OA
1
15 20
15 20 DRG
48 Fluo-3AM
CDD-H-2910-N; Articular Engineering
Asada K et al. Am J Physiol-Cell Physiol.
2012
ca?
AQUACOSMOS
OA
IR 25mmfEkE 164
Destabilization of the medial meniscus ( . \
(DMM) surgical instability models
20 >
DMM Ty —TL—L4
[~
[~ Esr—v
PanLab S
1 24 8 |:|
Safranin-O/Fast Green F-yRA-
(Olympus
BX53)
(Glasson 3
)
TRPV4 Transient receptor potential vanilloid 4
CRAC Calcium release-activated channel
CRAC
YM58483

CRAC




TRPV4

B.56sec

C.70sec

E F
&£ Control (1mM Ca?*)
Ls
b
é b § ‘/ ‘/ d
E) a & Mouse FLS
é 19/ J N\
o9
H \1s \1s
g £
o W 0 100 200 300 400 500 600 700

c - g
Scale bar: 100 um. T

Scale a: 100 pm. w Time (sec) Time (sec)
14 10 14
24 34,188+1,172 10 19,410+448
10 DMM BB A& BeR AL A EEA
Y .
78604245 1 B\
13,7334861 8 18,815+889 i G *g
Gl ém ]
SRR . Y
(OA) N /
OA OA
4 Kt ==
oo
DMM
HE
fibrillation
6

Masanori Watanabe, Satoshi Kojima, Keiji Asada, [taru Hibino, Masahi

, 19(2019), 15-20.
ro Hoso: Effect of Agingon

the Progression of Articular Cartilage Damage in a Rat Osteoarthritis Model. Int J Clin Exp Med
Sci, 4(2019), 21-25.

, ,18 2018 ,123-129.

2018 ,1—9.
Watanabe M, Kojima S, Hoso M: Effect of low-intensity pulsed ultrasound therapy on a rat knee
joint contracture model. Journal of Physical Therapy Science, ,29 2017 ,1567-1572.




@

, , 17 2017 , 25-30.
19

Keiji Asada, Yasuhiko Morimoto, Yu Okumura, Miyako Takaki: Intracellular calcium responses to
mechanical stimulation in mouse and human synoviocytes. The 9th Federation of the Asian and
Oceanian Physiological Societies Congress , 2019.

Yu Okumura, Keiji Asada, Miyako Takaki: Calcium response in human synovial cells induced by
shear stress in normal and rheumatoid arthritis. The 9th Federation of the Asian and Oceanian
Physiological Societies Congress , 2019.

Satoshi Kojima, Masanori Watanabe, Keiji Asada, Masahiro Hoso: Histopathological changes in
articular cartilage and locomotor activity of experimental osteoarthritis model in mice. WCPT
Congress 2019 ,20109.

. , 2018.
Keiji Asada, Yasuhiko Morimoto, Yu Okumura, Miyako Takaki: Auto-regulation of osteoblast
mechanosensitivity via P2Y 2 receptor. 95 , 2018.
Keiji Asada, Yu Okumura, Yasuhiko Morimoto, Miyako Takaki Ca?* release-activated Ca?*
channel does not contribute to intracellular signal transduction of norma mouse fibroblast-like

synoviocytes induced by mechanical stimulation. 94 , 2017.
2 2017,
. B2 ' , 2017.
33 , 2017.
.33 ' , 2017.

Keiji Asada, Yasuhiko Morimoto, Yu Okumura, Miyako Takaki: Signal transmission via purinergic
receptors to sensory nerves from mechanical stimulation of bone or joints. The International
Society for Autonomic Neuroscience 2017 ,2017.
: 52
, 2017.

Satoshi Kojima, Masanori Watanabe, Keiji Asada, Masahiro Hoso: Influence of Vibration on
Articular Cartilage on Experimental Osteoarthritis Model in Mice. The Asian Confederation for
Physical Therapy Congress 2016 ,2016.

Masanori Watanabe, Satoshi Kojima, Keiji Asada, Masahiro Hoso: Histopathological Effect of
Joint Mobilization on Knee Joint Articular Capsulesin RAT Immobilized For 8 weeks. The Asian

Confederation for Physical Therapy Congress 2016 ,2016.
51 , 2016.
26 ,
2016.
0
0
0

TAKAKI, Miyako



8 00033358

WATANABE, Masanori

8 60460549

KOJMA, Satoshi

8 30454242



