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Does the change in masticatory environment in the growing period cause
osteoarthrosis of TMJ?

FUJITA, Koichi
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The present study was conducted to reveal the effects of changes in the orofacial
environment (e.g., liquid diet, increased occlusal vertical dimension (iOVD), and nasal obstruction) on
the orofacial sensorimotor system (e.g., temporomandibular joint (TMJ) mechanoreceptors, jaw-opening
reflex (JOR) and face primary motor cortex (face-M1)) in rats. Alterations in mastication due to liquid
diet significantly increased the TMJ mechanoreceptor sensitivity. It was clarified that the adaptation of
the JOR and the motor representation within face-M1 after iOVD is long time-dependent. Nasal obstruction
affected the orofacial functions by delaying the JOR response and increasing the contraction force of the
tongue-protruding muscles. These findings suggest changes in the orofacial environment may affect the
masticatory function, which may influence the shape and development of the TMJ in growing rats.



OA
OA
1000
OA
OA
@
2 Wistar
2.0mm
8 Wistar
8
@
Class Il
von Frey Force

transducer (

100g ramp-and-hold )
100g initial
firing frequency
1pulse 0.2ms
Bonferroni
@
5
initial firing frequency 5
1
. Firing thrashold B, Initial firing frequency
| : | =5
Bl T i El
1 b *
E- T | ¥l & : iy
"l ——3 :
| |
W = —— sl . = —

5.1
l’.i ,
E ] -
is) ™
- -
R’ L]
v

s S



10

Latency (ms)
>

%
1 1
§ T§ 5 5
Ocontrol
mIovD
13 14 15 17 19 23

Age (weeks)

Duration(ms)
o kMW s oa N @

=
IS

Dcontrol
@IOVD
13 14 15 17 19 23

Age (weeks)

Peak-to-peak amplitude(mV)
o o o o =
o R 2 88 & - R

Ocontrol

=IOVD

Age (weeks)

LAD

Numbers of the independent positive ICMS sites.

B control
IOVD 1w
B iOVD2w
B [OVDew
LAD RAD GG
Mumbers of the overlapping positive ICMS sites
*
Fall
P i
. W control
20 il IOVD 1w
I B OVD:
10+ B OV

RADHAD+GG

*p<0.05 4

p>0.05

>

Latency(left) [ms]
o kN W e G oe N

o)

Duration(left) [ms]
ORrNWA GOSN ®

(¢}
Boeoe
RSN

°o o oo
SEa

Peak-to-peak amplitude{left) [mV]
°

*p<0.05

.
P 1T 7T o

Bexperimental

Latency(right) [ms]

ok N W B 0 oo N

9 9
[weeks] [weeks]

I

Duration(right) [ms]
R NwBE GO N ®

9 5 7 9
[weeks] [weeks]

*
—

=
Y

Peak-to-peak amplitude(right) [mV]

Fweeks] weeks]



*p<0.05 5B-D
60Hz 80Hz
*p<0.05 6BC 5
*p<0.05 7C

B

Twitch Force
)
e

Twitch Force

T 5 7
100 (ms) Age

(ms)

D

Contraction time Half decay time

B

Tetanic 60
o

Totanic Force 60Hz

Tetanic 80

Tetanic Force 80Hz

400 (ms) 400 (ms)

Time.

Control group

Experimental group

Fatigue Index

)
100)
- L
e
o0, -
" Eror
g oo
& 40
2,
o
s 7 9 (weeksold)
Age

igue inde

F

2
Uchima Koecklin KH, Kato C, Funaki Y,
HiranumaM, IshidaT, FujitaK, YabushitaT,
Kokai S, Ono T. Effect of unilateral nasa
obstruction on tongue protrusion forcesin
growing rats. JAppl Physiol.
118(9):1128-1135. 2015
HiranumaM, Kokai S, FujitaK, IshidaT,
Shibata M, Naito S, YabushitaT, Ono T.
Effects of aliquid diet on the response
properties of temporomandibular joint
noci ceptive neurons in the trigeminal
subnucleus caudalis of growing rats. Orthod
Craniofac Res. 16(4):214-22. 2013.

8

74
2015 11 1820

74

2015 11 18-20
Karin Harumi Uchima Koecklin, Chiho
Kato, Yukiha Funaki, Maya Hiranuma,
Takayoshi Ishida, Koichi Fujita, Tadachika
Yabushita, Satoshi Kokai, Takashi Ono.
Increase in force and changes in the
contractile characteristics of the
tongue-protruding muscles after nasal
obstruction in growing rats. 8th
International Orthodontic Congress,
London, UK, 2015.09.27-30
Karin Harumi Uchima Koecklin, Chiho
Kato, Yukiha Funaki, Maya Hiranuma,
Takayoshi Ishida, Koichi Fujita, Tadachika
Yabushita, Satoshi Kokai, Takashi Ono.
Nasal obstruction increases the tongue
protrusion forcesin growing rats. 73

2014 10
20-22



o

73

2014 10 20-22
Karin Harumi Uchima Koecklin, Chiho
Kato, Yukiha Funaki, Maya Hiranuma,
Takayoshi Ishida, Koichi Fujita, Tadachika
Yabushita, Satoshi Kokai, Takashi Ono.
Effect of nasal obstruction on tongue
protrusion forces in growing rats. The 46th
Annual Scientific Congress Korean
Association of Orthodontists. 2013 10
31 -1 2 .Jgu, Korea
Chiho Kato, Koichi Fujita, Maya Hiranuma,
Satoshi Kokai, Tadachika Yabushita,
Takashi Ono. Decreased volume of the oral
cavity induces cortical plasticity in the rat
face sensorimotor cortex. The 46th Annual
Scientific Congress Korean Association of
Orthodontists. 2013 10 31 -11 2

. Jgu, Korea.

FUJTA KOICHI

30451909

@

®



