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Evolution of the dinosaur respiration system revealed from the movement of the
center of gravity involved with breathing

Ueda, Hirochika
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In tetrapods, the positions of visceral organs change with their
respiration, resulting in a shift in the centroid. It has been pointed out that the position of the
centroid in birds is limited to the dorso-ventral shift due to a unique joint between their rib and
sternal rib, which may contribute to the bipedalism and flight ability, but this has not been
verified experimentally. In this study, the centroid shifts with the respiration in birds (chickens)

and squamates (Japanese geckos and leopard geckos) were measured. Furthermore, the rib movements
involved with the lung exhalation and inhalation were evaluated quantitatively by CT-scanned data.
The result revealed that the centroid shifts in the examined animals were small below the detection
limit. In light of the quantitative analysis of CT data, this may be because only first to third
ribs contribute to respiration in geckos, resulting in small centroid shifts.
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