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Involvements of amygdala on yawning responses induced by fear conditioning in rats

HEES : P1-k20

A4RHE %D / Natsuko Kubota:1 MIE Fi—BR / Seiichiro Amemiya:1 KiE KZ%E / Tomomi Otsuka:1
B It / Takeshi Nisijima:1 4t —EBR / Ichiro Kita:1

1T EHEKXBE- ABRE-1TH4EIE / Department of Human Health Science, Tokyo Metropolitan

University

Previous studies have shown that yawning responses were frequently observed by administration of anxiogenics, as well as anxiety—like
behavior such as freezing, grooming, and scratching. Although anxiety—like behavior is suggested to be involved in emotion and stress
responses, the neural mechanisms underlying yawning responses accompanied with anxiety-like behavior are unclear. We have previously
reported that activation of not only oxytocin (OT) neurons but also corticotropin-releasing factor (CRF) neurons in the hypothalamic
paraventricular nucleus (PVN) are responsible for yawning responses. CRF neurons are generally known to play a critical role in various
stress responses related to anxiety or fear. Furthermore, emotional processing produced states of anxiety and fear could be mediated by
activity of amygdala. Thus, it is possible that yawning in the state of anxiety or fear might be involved in neuronal activities in the
amygdala as well as the PVN. In this study, we examined the involvements of neuronal activities in both the amygdala and the PVN on
yawning responses induced by fear conditioning with c—-Fos immunohistochemistry in freely moving rats. For the fear conditioning, rats
were placed in a conditioning box with electrical foot—shock (0.8 mA, 3 sec, 5 times) once 1 day before the experiment. We counted the
number of yawning by direct observation for 60 min in the open—field box after a placement of rat in the same conditioning box without
foot—shock. In the fear—conditioned rats, the number of yawning as well as fear— or anxiety—like behavior was significantly higher than
control rats, i.e., no fear conditioning. The behavioral observation seemed to associate with c—Fos expression in the central nucleus of
amygdala and PVN OT neurons. These findings suggest that amygdala might be involved in the induction of yawning responses by fear
conditioning.
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