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CHAPTER 1

TEMPERATURE AND
THERMOREGULATION

1.6 Control systems

When the first vertebrates emerged on land some 400 million years ago they
immediately enjoyed the great advantage of extracting oxygen from a
medium (air) with a high oxygen content and a low density. This advantage
eventually led to the evolution of homeothermic, or endothermic, mammals
and birds, with a constant body temperature and a metabolic rate some four
to eight times greater than their ectothermic ancestors. The advantages of
terrestrial life and physiological control over thermoregulation are many and
varied but there is a price to pay, namely dehydration as a result of the
ventilation of the respiratory surfaces. We will examine later the interesting
adaptations that have evolved to compensate for the risk of dehydration. Let
us first examine the control systems involved in both endothermic and
ectothermic thermoregulation. Temperature control lends itself to systems
analysis, and there have been very sophisticated analyses of the control,
particularly for humans.

In Fig. 1.9 a simple model depicts the central nervous system as a black
box receiving afferent information from cold and warm sensors situated in
both the periphery and the core of the body. This information is integrated
and produces the appropriate efferent response. Sweating, shivering and
non-shivering thermogenesis, and to a large extent panting, are restricted to
true endotherms (mammals and birds), while ectothermic animals (the rest
of the animal kingdom) can at best use only changes in vasomotor tone and
behaviour. The latter two responses are naturally used extensively by
endotherms as well.






