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The association between stmatognathic function and the sensation of the stomach and
esophagus via brain activity
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In the present study, we hypothesized that there is a strong correlation between
stmatognathic function and the motility function of the stomach and esophagus. (1) Initial gastric
gmﬁgging is suppressed by mastication, and that the suppression is caused by mastication-induced
inhibition of gastric activity. (2) Esophageal-derived autonomic nervous system modulation induces
masseter muscle activity, irrespective of the presence of subjective gastrointestinal symptoms. (3) By
administering proton pump inhibitor to the patients with sleep bruxism, masseter muscle activity during
sleep si?nificantly decreased. (4) Involuntary teeth clenching is related to regional brain activity in
the insula and anterior cingulate cortex. These studies suggest that the function and sensation of the
stomach and esophagus may be closely related with a stmatognathic function via brain activity.
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Table. Comparison of the Gastricemptying Parameters between the Two Trials (N = 14)
Parameters Control Mean (SD) Mastication Mean (SD) Difference Mean (95% Cl) p value
Tooy (min) 66.6 (12.7) 81.3 (13.7) 14.7 (8.1-21.2) 0.002
Tpoes (min) 41.8 (18.8) 54.6 (24.4) 12.9 (7.6-18.1) 0.003
T/, (min) 123.8 (18.4) 136.6 (21.9) 12.8 (6.0-19.6) 0.001
T, g (min) 37.4 (10.2) 47.7 (9.9) 10.3 (5.4-15.1) 0.001
T, (min) 24.1 (4.9) 30.6 (5.6) 6.5 (3.5-9.4) <0.001
GEC 3.30 (0.27) 3.20 (0.28) -0.10 (-0.18-0.01)  0.028
Total excretion (%) 34.9 (4.8) 35.3 (6.0) 0.4 (2.6-3.4) 0.683
Cl, confidence interval; GEC, gastricemptying coefficient.
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Figure. Sequential changes of parameters in the control (empty circle) and
mastication groups (filled circle): (A) dominant power of electrogastrography (uV),
(B) high-frequency power of heart rate variability (msec2; HF), (C)
low-/high-frequency power ratio of heart rate variability (no unit; LE/HF), and (D)
frequency of swallowing (times/min). Values are presented as the means + SE. The
baseline values are plotted at time 0 min. *, **, *** Sjgnificant difference between
the two trials (p < 0.05, <0.01, <0.001, respectively).
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Table 1 and 2

Table 1 Comparison of masseter muscle activity, swallowing, cervicofacial behaviour,
autonomic nervous system activity and subjective symptoms between no infusion
(control) and intra-oesophageal infusion of acidic solution (n = 15)

N
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Masseter muscle activity

© o
2 . 2
= * 2
8154 « * @
£ . £
% 14 ., " %
8 .., s
£ £
3 3
© 0.5 4 o
[~ c
© ©
=4 =y
@] @]
0 T T 1
0 2 4 6
Changes in swallowing frequency?
2 A
o . ©
z ) . z
= =
S 1.5 - Y . g
£ . £
2 11 i 2
a e a
£ £
3 3
© 0.5 o
c f=
© @
= =
o o
0 T T ]
0 1 2
Changes in SNS activity?
2 A1
© . ©
2 . . . £
= =
S154 o 3 S
£ . £
2 11 2
8 « 3 . . 8
£ £
(%] 0
S 05 - S
f= f=
[ ©
= =
o o

0 T T T T

-2 0 4 6 8
Changes in nasopharyngeal discomfort®

2 A
* .
1.5 4 o3
..
14 . Lo .
0.5 A
0 T T T J
-1.5 -1 -0.5 0 0.5
Changes in CFB frequency®
2 A9
. :
1.5
1 4
0.5 4
r,=-0.518
p=0.048
0 T ]
0.5 1 1.5
Changes in PNS activity?
2
. . °
1.5 A ° Y
L]
14 ., .
0.5 4
0 T T T T 1

-2 0 2 4 6 8
Changes in chest discomfort®

Figure. Scatter-plot of the changes in baseline masseter muscle activity and
other variables. A moderate correlation (rs = -0.518, p = 0.048) was observed
between the changes in mean baseline activity of the masseter muscle and
parasympathetic nervous system activity. aThe changes were determined by
dividing the values collected during acid infusion by those collected during
no infusion (control). bThe changes were determined by subtracting the
values collected during no infusion (control) from those collected during

acid infusion.

Abbreviations:

CFB,

cervicofacial

behaviour; PNS,

parasympathetic nervous system; SNS, sympathetic nervous system.
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SB

Total activity, % s 2668 + 1619 3370 + 2148 (1477—913258) 0.020
Behavior-related activity, % s 632 + 989 729 * 1005 C1izie07) 0.307
Baseline activity, % -s 2036 + 932 2642 = 1290 (188-1025) 0.008
Duration of bassline, s 1132 £ 50 1136 38 (25%33) 0.570
Mean baseline activity, % 18 %08 23 % 1.1 ©2%.9 0.011
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F of 09 * 04 14 = 0.7 ©. 10;?) 9) 0.032
0.1
times/min 0.2 * 0.3 0.1 £ 0.2 (-0.3-0.0) 0.051
ANS activity
T 0.44
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-0.04
HFP/(LI 0.37 = 0.16 0.33 £ 0.13 (-0.08—-0.01) 0.036
Subjective symptoms
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Chest discomfort, including pain 24
Chastamsor 07 + 1.7 31 27 gy 0.005
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Table 2 Comparison of masseter muscle activity, swallowing, cervicofacial behaviour,
autonomic nervous system activity, and subjective symptoms between
intra-oesophageal infusion of saline and intra-oesophageal infusion of acidic solution
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SB GERD

SB

(n=15)

Variable

Saline infusion

(Mean % SD)

Acid infusion

ence: i
(Mean * SD) (Moan (GBS Sty P value

Masseter muscle activity
Total activity, %"s
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Table 1

Visual

analog scale Fig 2. Cerebral activation during Fist clenching and calculation task.

Table 1. Normalized EMG data. Mean and SD of masseter muscle
activity (%) and differences between each task and rest.
Task Rest Differences Task vs. Rest

Muscleside  Mean + SD Mean= SD) Mean = 5D Pvalue

EC
Right 562+748 070030 492+753 0.028
Left 4694642 0.77£0.55 3924650 0.041

UK-test-first
Right 1.20=0.87 0.74£0.31 046=0.76 0.041
Left 1.10+0.74 0.82£0.56 028044 0.029

UK-test-5min-later
Right 137+1.03 0.73x032 064099 0.037
Left 1.52+1.46 089064 063=1.10 0.032

UK -test-10min-later
Right 1242084 0.74£0.34 049080 0.049
Left 1.27+0.77 0.98+£0.80 0.30=0.83 0.204 31
Pvalue- Paired i-test. . . . . . .
TC, Teeth clenching; FC, Fist clenching; UK-test, Uchida—Kraepelin L. &\Mkl_s’ Tqmonarl H, Yagi T, Kuninori T,
test: UK-test-first immediately after the start of the UK-test; UK-test- Oga Y, Kikuchi M. Development of a novel
Smin-later, 5 min after the start of the UK-test; UK-test-10min-later, spike-like auxiliary skeletal anchorage device
10 min affer the start of the UK fest to enhance miniscrew stability. Am J Orthod
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