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Gigantothermy has long been hypothesized in large dinosaurs. According to this theory, the surface area of the animal is too small to dissipate the metabolic heat produced, thereby limiting either the size of the animal (if the metabolic rate is high) or the metabolic rate (if the animal is gigantic). Most recently Gillooly et al. (2006) have hypothesized that animals exceeding 50 tonnes and having the metabolic rate of a growing sauropod would already exceed temperatures compatible with life. Sander et al. (in press) found this model "flawed," maintaining that the metabolic rates employed were too high. Our group (Perry et al., 2009) has calculated that a sauropod of 12 tonnes would already have the metabolic rate of a bird a body temperature of 40°C. The pulmonary diffusing capacity of a "consensus" avian-style sauropod lung, however, would be able to match the demands of even a high metabolic rate, thereby eliminating the limiting factor for body size. We present here a model combining convectional air cooling in the trachea with heat transfer in the air sacs and the lungs, and suggest that this mechanism, heat export during exhalation combined with radiational heat loss at night could possibly have sufficed to maintain reasonable body temperature in a large, growing sauropod. In a 38-tonne Brachiosaurus branchai the evaporational cooling in the trachea alone would result in the cooling by 103.45 megajoul*day-1 together with an additional 2.9 MJ*day-1 in the exhaled air.
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Thoughts on the ancient history of oxygen and reactive oxygen species in molecular signaling.
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Life originated between 4000-3500 million years (MY) ago as part of its environment in a watery milieu and an anoxic atmosphere. Those conditions, which lasted for a further 2000 MY, were incorporated as the living became distinct from the non-living. Molecular signaling processes that were present in ancient times were maintained and became an integral part of life. Many ancient mechanisms are still recognizable as ROS and oxygen-dependent pathways that probably were in place even before photosynthesis and atmospheric oxygen evolved. Key molecules acquired new functions as secondary functions became primary. The principles of exaptation, conservation and protection of crucial structures and processes well known at the organismic level also apply at the subcellular level. We propose that maintaining anoxia in the cytosol is a prerequisite for life and remains a major function of mitochondria and pathways such as photorespiration in chloroplasts in higher animals and plants. Evolution maintains cytosolic homeostasis in spite of changing external conditions.

