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Regulation of locomotor tissues in the maxillofacial region under mechanical
stimuli
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Strong mastication is well-known to reinforce masticatory muscles and
jawbone. However, the mechanisms underlying has long been poorly understood. Thus, exploration for
the molecules regulating such effects was conducted in this project. It was found in a mouse model
of strong mastication that there was an increase of IGF-1 in the osteocytes of the jawbone. IGF-1
was shown to enhance osteoblastogenesis of the cells harvested from the tendon. Expression of IGF-1
receptor increased in the masseter muscle in these model mice. These together indicate that strong
mastication reinforces the muscles and bones in maxillofacial region via IGF-1 derived from
osteocytes.



(Sassouni, Am. J. Orthod., 1969)
(Wood, J. Anat.,
2008)
(Benatti, Nat. Rev.
Rheumatol., 2014; Bakker, Curr. Osteoporos. Rep., 2015)

/ IL-
6 IL-15 VEGF
(Manabe, J. Phys. Fitness Sports Med., 2012)

(Benatti, Nat. Rev. Rheumatol., 2015)
FGF23

(Roosa, J. Bone Miner. Res., 2011; Karsenty,
Cell, 2016)

(Elkasrawy, J. Musculoskelet. Neuronal Interact., 2010; Terracciano, Osteoporos. Int.,
2013)
(Fukushima-
Nakayama and Ono, J. Dent. Res., 2017)

1)

)

CT



®3)

In vivo
(4)
(5)
invitro invivo
(2)
3
(2)
CT
IGF-1 (1gr1)
IGF-1
IGF-1
IGF-1
IGF-1
()
In vivo
1gf1 In vitro
IGF-1
IGF-1
IGF-1
1gf1
Interlocomoregulatorl (//ri) Hr2 ILR1
ILR1

(4)

lirl 1r2 flox

llri-flox Cre

lirl
lirl
ILR1 invitro
ILR1 in vivo
11r2-flox Cre

11r2



ILR2

®)

locamidazole (LAMZ)

LAMZ invivo

LAMZ
LAMZ



4 3 0 1

Ono Takehito Hayashi Mikihito Sasaki Fumiyuki Nakashima Tomoki 40
RANKL biology: bone metabolism, the immune system, and beyond 2020
Inflammation and Regeneration 1-16
DOl
10.1186/s41232-019-0111-3
Kim Yusoon Hayashi Mikihito Ono Takehito Yoda Tetsuya Takayanagi Hiroshi Nakashima Tomoki -
Suppression of hematopoietic cell kinase ameliorates the bone destruction associated with 2018
inflammation
Modern Rheumatology 18
DOl
10.1080/14397595.2018.1553266
Masamu Inoue Takehito Ono Yoshitaka Kameo Fumiyuki Sasaki Takashi Ono Taiji Adachi Tomoki I
Nakashima
Forceful mastication activates osteocytes and builds a stout jawbone 2019
Scientific Reports 1 12
DOl
10.1038/s41598-019-40463-3
48(6)
2019

DOl




41

2019

2019

78

2019

Hek

2019




2019

2018

2018

2019

2019




2019

213




