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Yawning is known to have the important physiological function because yawning is observed in multiple species,
not only mammal but also bird and reptilian. Yawning has been thought to be happening when we feel sleepy, but
recent studies suggest the possibility that yawning has the arousal effect. In addition, brain disease or stress may
induce the yawning with typically arousal effect. However, the mechanism and physiological functions of yawning
remain unclear. To clarify it, detailed analysis of the diurnal rhythm of yawning and the relationship with sleep-wake
patterns are important, but has not been studied.

In this study, we have performed the time course monitoring about 10 weeks old male Wister rat under individual
and group housing. We found the two patterns of the yawning behavior; mouth opening only and mouth opening
plus stretching. In many yawning, stretching continue until after closing mouth, which is consistent with the human
yawn. In addition, rat mostly yawned at night, especially after siesta sleep not before, indicating that yawning may
have an arousal effect, at least no sleep promoting. The rumbling sound can also be heard when the neck or jaw
muscles are highly tensed as when yawning deeply. Some individuals can voluntarily produce this rumbling sound
by contracting the tensor tympani muscle of the middle ear, which sometimes induces yawning behavior. In analysis
of temporal yawning profile in auditory ossicles and tensor tympani muscle removed rat, we found that contracting
the tensor tympani muscle is dispensable for yawning. Yawning induced by contracting the tensor tympani muscle
may be a conditioned reflex. Furthermore, yawn contagion was not observed in group housed rat, at least in this
study. It may be caused by not consciously observing each other in rats.

These data suggest the arousal effect of rat yawning without a significant relationship with another rat, which were
presented at the poster session of the 92nd Annual Meeting of The Physiological Society of Japan




