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by

Ikuo Ishiyama
Tochigi Junior College Kokugakuin University
Masaki Kimura
Pharmaco-Therapeutics Laboratory,
Kyoritsu College of Pharmacy
Toshio Takiguchi, Tetsuya Seki
Lotte Co., Ltd. Chewing Gum Section
Masato Suzuki
Laboratory Medicine, Jikei School of Medicine

ABSTRACT

The present study was devised to clarify the characteristics in blood pressure and
cerebral blood flow volume during chewing at different intensities in middle-aged and
elderly persons. Measurements were taken of blood présSiBE, DBRT] heart rate

00 HRT wave height of plethysmographyVHp1o11 blood flow volume of the common
carotid arteryl BFV-cJ and blood flow velocityl Vel.ge0 by ultrasound doppler using
the A- mode method, and tympanum temperaturgy[] during chewing at three kinds of
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intensities while in a upright sitting position. Chewing consisted of one bite per second for

6 minutes and was conducted at each of the relative intensitt80b0% and75% of

the maximal occlusal for€eOF,,,[T] In addition, some physiological responses were
reviewed in terms of cardiovascular and cerebral blood flow controls in middle-aged and
elderly persons. Fourteen male volunteerspersons in th&8~75-yr group as the ME
group,7 persons in thé9~26-yr group as the Y groupcooperated as the subjects of this
study. In the Me groupd BFVc A indicates the difference from the resting value

A Velgg, Tty increased significantly 80% and75% chewing. SBP, DBP and HR also

were enhanced from the resting values significantly58t~75% chewing, and the
elevation of SBP and the depressioMtilot¢ were typically greater in comparison with
changes in the Y group. Based on these physiological changes, it was predicted that the
sympathetic nervous system was activated in the process of chewing. Furthermore,
significant positive correlations were recognized betw&diR and VelgeO r=0.7011J

A HR andBFV0 r=0.616[11 and DBP and Vel0 r=0.6700 at chewing. Based on

these results, we estimated that vessel contraction and pressure response with chewing in
the ME group were obviously greater than in the Y group. In conclusion, it was indicated
that blood pressure increased more typically than cerebral blood flow volume during
chewing in middle-aged and elderly persons. Therefore, it was suggested that chewing
exercise might activate a brain function and keep flexibility of brain vessels by increasing
cerebral blood flow during chewing. However, further increase of blood pressure would
be expected by the strong chewing in the patients with hypertension. Finally, frequent
chewing in a weak or moderate intensity might be recommended in daily life.
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