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Abstract: It has been suggested that experiences of chewing various kinds of food with different
consistency contribute significantly to the development of the human masticatory function.
Nevertheless, the modern human diet consists more and more of thoroughly processed and cooked
foods, which dramatically reduce the demand on the stomatognathic system. The consequences of
such a change in alimentary habits are not fully understood. In this study we used three-dimensional
jaw-movement tracking device and jaw-muscle electromyography (EMG) to analyze changes in
masticatory function in mice fed liquid or solid diets after weaning, and the hypothesis that the daily
diet of soft food prevents the development of masticatory function was examined. As a result, we found
that 1) The capacity to discriminate consistency of food is reduced in mice raised on liquid diet. 2)
Patterns of jaw movement trajectories and masticatory rhythm were extremely unstable in liquid diet
mice. 3) Either the masticatory central pattern generator (CPG) or its peripheral feedback
mechanisms may be underdeveloped in animals raised on soft foodstuffs, although the conversion

from sucking to chewing is not prevented.
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Fig.1  Block diagram of recording system for jaw movement and EMG.
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Fig. 2  Repositioning of sensor unit and magnet.
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Fig.3  Typical masticatory sequence recorded from solid-diet group when chewing pellets.
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Fig.5  Jaw movement and jaw muscle activity during pellet chewing in solid-diet group.
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Table 1 Comparison of phase and total cycle durations
between chewing pellet and bread.
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between chewing pellet and bread.
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Fig.6  Superimposition of jaw movement trajectories in frontal plane during pellet chewing.
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Table 3 Standard deviation of lateral component of masticatory trajectories projected on

frontal and sagittal planes and coefficient of variation of phase and total cycle

durations.
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