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Influence of autonomic nervous activity and gastrointestinal hormones on regulation
of gastric activity by mastication

Haruhito, Omure

4,100,000

Tmax
T1/2 Tlag

Because various mastication-related factors influence gastric activity, the
functional relationship between mastication and gastric function has not been fully elucidated. To
investigate the influence of mastication on gastric emptying and motility, we conducted a randomized
trial to compare the effects of mastication on gastric emptying and gastric myoelectrical activity under
conditions that excluded the influences of food comminution, taste, and olfaction. Gastric emptying was
significantly delayed in the ‘ ingestion with mastication’ group. Gastric myoelectrical activity was
significantly suEpressed during mastication and increased ?radually in the post-mastication phase. A
decrease in the high-frequency power of heart rate variability was observed coincidentally with gastric
myoelectrical activity suppression. These findings suggest that initial gastric emptying is suppressed by
mastication, and that the suppression is caused by mastication-induced inhibition of gastric activity.
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Table
Table. Comparison of the Gastrcemplying Porameters between the Two Triols N = 14)
Parameters Confrol Mean [SD] Mastication Mean (D) Difference Mean (9% CIJ pvalue
12 Ty [min) 866 (12.7) 813 (137) 147 (8.1-212) 0.002
Ty min) 418 (18.8) 546 (244) 129 (7.6-18.1) 0.003
T, (min) 123.8 (18.4) 136.6 (21.9) 12.8 (6.0-19.4) 0001
T (i) 374 (10) 477 99) 103 (5.4-15.1) 0001
Tog (min] 2.1 (49) 306 (5.4 6.5 (3594 <0.001
GEC 330 (0.27) 320 (0.28) 0,10 -0.18-001) 0028
Totol excrefon (%) 349 [48) 353 (60) 0.4 [-26-34) 0,683
Cl, confidence interval; GEC, gostricemplying coeficent.
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Figure 2. Examples of masseter muscle activity, electrogastrography (EGG), and gastric-
emplying rates estimated by the Wagner-Nelson method in a study participant at 50
postprandial min. (A) Control, ingestion of the test meal without mastication (gum chewing).
(B) Mastication, ingestion of the test meal with mastication (gum chewing). The black and gray
boxes indicate the timing of test meal ingestion and gum chewing.

A F .
§ o z
33 g
° 2 3
P2 £
>2 z
g H
£
H
o 2 : ,
T e m wm
Time (min’ Time (min)
B © o G
g
©
3
0 0
T e m wm om T e m wm
- Time (min) Time (min)
C H .
®

o & 120 180 20 ] Y 20 18 200
D Time (min) | Time (min)
80- 600-
£ e
= 500-
£ e
g % 400
- E
° £
§ 40- 4 300-
2 20
R
H t 100
2 o b
0 ¢ o
o Y 120 160 240 o & 120 180 240
= Time (min) Time (min)
EE - J s
FC
£ *
2 g
E 4 g ¥
= -4
: i,
3 2
g X '
g olr T T T y o r T T .
Ls (] 60 120 180 240 o 60 120 180 240
Time (min) Time (min)

Figure 3. Sequential changes of parameters in the control (empty circle) and mastication
groups (filled circle): (A) pulmonary ['*CO,] excretion rate (% dose/hr), (B) gastric retenfion
estimated by the Wagner-Nelson method (%), (C) gastricemptying rate estimated by the
Wagner-Nelson method (% dose/hr), (D) normalized masseter muscle activity (%), (E)
frequency of swallowing (times/min), (F) dominant frequency of electrogastrography (cpm), (G)
dominant power of electrogastrography (pV), (H) heart rate (beats/min), (I} highfrequency
power of heart rate variability (msec?; HF), and (J) low-/high-frequency power ratio of heart
rate variability (no unit; LF/HF). Values are presented as the means + SE. The baseline values
are plotted at fime O min. *, **, *** Significant difference between the two trials (p < 0.05,
<0.01, < 0.001, respectively).
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