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Investigation into etiology and pathology of eating disorder caused by
neurotransmitter disorders and its treatment strategy
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The control mechanism of oral motor behavior associated with implication of
neurotransmitters during mastication was invesitigated.When bicuculline - GABAA receptor antagonist
was administrated, jaw movement ﬁaremeters such as gape size, lateral excursion and late-closing
excursion during the occlusal phase were increased. Activities of the masseter and digastric muscles

were enhanced. On the other hand, When muscimol - GABAA receptor agonist was administrated,all the
jaw movement paremeters were decreased, and activities of the masseter and digastric muscles were
also decreased. In the present study, It was suggested that The ordinary control mechanism of
neurotransmitter plays an important role in regulating the motor coordination between opening and
closing and muscles.



GABAA
GABA
GABA
€Y}
3D X CT 6
@) GABA

€))

CT

A B D
Q
C E
Supe ior
) ) EVSS =
anterior posterior
1mm
inferior —_—
A B.C D,E:
&)
GABA




EMG area
(AD/units)

EMG area
(AD/units)

EMG area
(AD/units)

0.0045 | 0.0063

0.0024

0.0036

0.0019 | 0.0041

Total cycle duration

Cycle duration

(ms)

(ms) HOE (um)

231.6 |299.1 | 98.5

100.3 | 133.0

198.8 | 2469 2956

GABA

GABA

23

Yoshimi T,

Koga Y,

Nakamura A,

Fujishita A, Kohara H, Moriuchi E,

Yoshimi K,

Tsai CY,

Yoshida N.

Mechanism of motor coordination of
masseter and temporalis muscles for
increased masticatory efficiency in
mice. J Oral Rehabil. 44(5): 363-374,

2017.
Kondo T,

Hotokezaka H,

Hamanaka R,

Hashimoto M, Nakano-Tajima T, Arita K,
Kurohama T, Ino A, Tominaga J, Yoshida
N: Types of tooth movement, bodily or

tipping, d

0 not

affect

the

displacement of the tooth’ s center of
resistance but do affect the alveolar

bone

resorption.

Ang

87(4):563-569, 2017.
Kurohama T, Hotokezaka H, Hashimoto M,

Tajima T, Arita K, Kondo T,

le Orthod.

Ino A,

Yoshida N: Increasing the amount of

corticotomy

does n

ot affect

orthodontic tooth movement or root
resorption, but accelerates alveolar
bone resorption in rats. Eur J Orthod.
39(3): 277-286, 2017.
Nagoya K, Nakamura S, lkeda K, Onimaru
H, Yoshida A, Nakayama K, Mochizuki A,

Kiyomoto M,
Takahashi K,

Satoh F,
Ilnoue T.

Kawakami H,
Distinctive

features of Phox2b-expressing neurons
in the reticular formation dorsal to

the  trigem

inal

motor

nucleus.

Neuroscience. 358: 211-226, 2017.

Hamanaka R, Yamaoka S, Nguyen Anh T,
Tominaga J, Koga Y, Yoshida N: Numeric

simulation
orthodontic

model for

tooth

movement

long-term
with

contact boundary conditions using the
finite element method. Am J Orthod

Dentofacial
2017.
Matsuda K,

Yokoyama A,

Orthop,

Nakamura S,

Mochizuki A, Nakayama K,
Funahashi M,
Premotoneuronal

inputs

152(5):601-612,

Nonaka M,
lijima T,
Inoue T.

to early

developing trigeminal motoneurons. J
Oral Biosci. 59 (2):96-103, 2017.

Yoneshima E,

Okamoto K,

Sakai E,

NishishitaK, Yoshida N, Tsukuba T: The

Transcription

factor

EB  (TFEB)

regulates osteoblast differentiation
through ATF4/CHOP-dependent pathway.
J Cell Physiol. 231(6): 1321-33, 2016.

Sumi M, Koga Y, Tominaga J, Hamanaka R,



10.

11.

12.

13.

14.

15.

16.

17.

Ozaki H, Chiang PC, Yoshida N:
Innovative design of closing loops
producing an optimal force system
applicable in the 0.022-in bracket
slot system. Am J Orthod Dentofac
Orthop. 150 (4): 968-978, 2016.

Ohba S1, Kawasaki T, Hashimoto M,
Yoshida N, Ashina 1 A case of
aspiration pneumonia after mandibular
osteotomy with genioplasty. J Cranofac
Surg 27:e356-e358, 2016.

Arita K, Hotokezaka H, Hashimoto M,
Nakano-Tajima T, Kurohama T, Kondo T,
Darendeliler MA, Yoshida N: Effects of
diabetes on tooth movement and root
resorption after orthodontic force
application in rats. Orthod Craniofac
Res. 19(2):83-92, 2016.

Tachikawa S, Nakayama K, Nakamura S,
Mochizuki A, [lijima T, Inoue T.
Coordinated Respiratory Motor

Activity in Nerves Innervating the
Upper Airway Muscles in Rats. PLoS
One. 11(11):e0166436, 2016.

Nagata S, Nakamura S, Nakayama K,
Mochizuki A, Yamamoto M, Inoue T.
Postnatal changes in glutamatergic
inputs of jaw-closing motoneuron
dendrites. BrainResBull. 127: 47-55,
2016.

Ikawa Y, Mochizuki A, Katayama K, Kato
T, lkeda M, Abe Y, Nakamura S, Nakayama
K, Wakabayashi N, Baba K, lInoue T.
Effects of citalopram on jaw-closing
muscle activity during sleep and
wakefulness in mice. Neurosci Res.
13:48-55, 2016.

Fujishita A, Koga Y, Utsumi D, Nakamura
A, Yoshimi T, Yoshida N: Effects of
feeding a soft diet and subsequent
rehabilitation on the development of
the masticatory function. J Oral
Rehabil. 42 4 :266-74, 2015.
Shimada-Sugawara M, Sakai E, Okamoto K,
Fukuda M, Izumi T, Yoshida N, Tsukuba
T: Rab27A regulates transport of cell
surface receptors modulating
multinucleation and lysosome-related
organelles in osteoclasts. Sci Rep.
2015 Apr 16; 5: 9620. doi:
10.1038/srep09620.

Yoshimatsu M, Kitaura H, Fujimura Y,
Kohara H, Morita Y, Yoshida N: IL-12
inhibits lipopolysaccharide
stimulated osteoclastogenesis in mice.
J Immunol Res. 2015;2015:214878. doi:
10.1155/2015/214878.

Matsunaga J, Watanabe 1, Nakao N,
Watanabe E, Elshahawy W, Yoshida N:

18.

19.

20.

21.

22.

23.

Joining characteristics of
titanium-based orthodontic  wires
connected by laser and electrical
welding methods. J Mater Sci Mater Med.
2015 Jan; 26 1 :5391. doi:
10.1007/s10856-015-5391-9.

Chiang PC, Koga Y, Tominaga J, Ozaki H,
Hamanaka R, Sumi M, Yoshida N: Effect
of gable bend incorporated into loop
mechanics on anterior tooth movement:
Comparative study between en masse
retraction and two-step retraction.
Orthod Waves. 74(3) 55-61, 2015.

Yanagida H, Koga Y, Rokutanda H,
Tominaga J, Yoshida N: Qualitative and
quantitative evaluation of central
incisor movement by integration of
three-dimensional images of dental
cast and cephalogram. Orthod Waves.
74(3) 62-68, 2015.

Rokutanda H, Koga Y, Yanagida H,
Tominaga J, Fujimura Y, Yoshida N:
Effect of power arm on anterior tooth
movement in sliding mechanics analyzed
using a three-dimensional digital
model . Orthod Waves. 74(4) 93-98, 2015.

Katayama K, Mochizuki A, Kato T, lkeda
M, Nogawa Y, Nakamura S,Nakayama K,
Wakabayashi N, Baba K, lInoue T.
Dark/light transition and vigilance
states modulate jaw-closing muscle
activity level inmice. Neurosci Res,
101:24-31, 2015.

Gemba C, Nakayama K, Nakamura S,
Mochizuki A, Inoue M, Inoue T.
Involvement of histaminergic inputs in
the jaw-closing reflex arc. J
Neurophysiol, 113(10):3720-35, 2015.

Maruyama N, Shibata Y, Mochizuki A,
Yamada A, Maki K, Inoue T, Kamijo R,
Miyazaki T. Bone micro-fragility
caused by the mimetic aging processes

in o -klotho deficient mice: In situ
nanoindentation assessment of
dilatational bands. Biomaterials,
47:62-71, 2015.

16
Yoshimi T, VYasuda G, Moriuchi E,

Fujishita A, Kohara H, Hamanaka R, Koga
Y, Yoshida Y: Coordination of
masticatory muscles and jaw movement
in six-degrees of freedom depending
on food texture during mastication in
mice. The 11th Asian Pacific
Orthodontic  Conference, Boracay,
Philippine, March 5-7, 2018.



Shimono S, Teshima R, Nakamura S,
Nakayama K, Mochizuki A, Ikeda M, Inoue
T. Postnatal change of glutamatergic

synaptic transmission in the
Jaw-closing and Jjaw-opening
motoneurons. 95

2018 3 29 , .

Yoshimi T, Koga Y, Yoshida N:

Biomechanical strategy for uprighting
of impacted mandibular molar using
temporary anchorage devices. 30h
Taiwan Association of Orthodontists
(TAO) Resident Meeting, Kaohsiung,

Taiwan, December 8, 2017.

Mochizuki A, Ikawa Y, Kato T, lkeda M,

Nakamura S, Nakayama K, Baba K, Inoue
T. The effects of Citalopram on the
masseter muscle activity during
non-REM sleep in mice. The 6th Annual

International Institute for
Integrative Sleep Medicine (111S)

Symposium, Tokyo, December 14, 2017.

Dantsuji M, Nakamura S, Mochizuki A,

Nakayama K, Kiyomoto M, Ozeki Masahiko,
Inoue T. Activation of serotonin 2A
receptor modulates NMDA
receptor-mediated glutamate responses
via Src in dendrites of rat jaw-closing
motoneurons. 94

2017 3 28 , .
Mochizuki A, Ilkeda M, Nakamura S,
Nakayama K, Inoue T. The effect of
citalopram administration on the
occurrence of vigilance states in the
mouse model of depression. The 65th
Annual Meeting of Japanese Association
for Dental Research (JADR), Tokyo,
November 18, 2017.

6
, 75
, 2016 11 7-9 ,
6 .
56 s
2016 4 23-24

Mochizuki A, Katayama K, Kato T, lkawa
Y, lkeda M, Nakamura S, Nakayama K,
Baba K, Inoue T. The effects of
dark/light transition and sleep-wake
cycles on jaw-closing masseter muscle
activity level in mice. 5th Annual
International Institute for
Integrative Sleep Medicine (111S)
Symposium, Shinagawa, December 12,
2016.

10.

11.

12.

13.

14.

15.

16.

Dantsuji M, Nakamura S, Mochizuki A,
Nakayama K, Kiyomoto M, S. K. Park, Y.
J. Bae, Ozeki M, Inoue T. Serotonin
modulates  NMDA  receptor-mediated
glutamate responses through 5-HT2A
receptors in dendrites of rat
jJaw-closing motoneurons. 46th Annual
Meeting of the Society for

Neuroscience, San Diego, U.S.A.
November 15, 2016.
- 6
76
2015 10 18-20 ,
74
2015 11 18-20
- 3D X CT
6
74
2015 11 18-20
54
2015 4 18-19
Nakayama K, Gemba C, Nakamura S,

Mochizuki A, Inoue M, 1Inoue T.
Presynaptic histaminergic inhibition
of synaptic  transmission  from
mesencephalic trigeminal afferents to
masseter motoneurons in juvenile rats.
Society for Neuroscience 45th annual
meeting, Chicago October 20, 2015.

Nakamura S, Nagata S, Nakayama K,
Mochizuki A, Kiyomoto M, Yamamoto M,
Inoue T. Developmental changes of
dendritic properties in rat
Jaw-closing motoneurons.
NANOSYMPOSIUM; Oral motor and speech,
Society for Neuroscience 45th annual
meeting, Chicago, October 17, 2015.

2

55-56, 2017.

209-210,



2017. 70184760

A
o 0 ITOU, Kousei

00332726

@
YOSHIDA, Noriaki

40230750

@
KOGA, Yoshiyuki

50175329

UTSUMI, Dai

80622604

NAKAMURA, Aya

50711959
FUJISHITA, Ayumi

30755723

YOSHIMI, Tomoko

20805973

INOUE, Tomio




