Figure 29.13 The Hypothalamus Regulates Body Temperature
The first demonstration that thermoregulatory responses in mammals are controlled by the temperature of the hypothalamus was shown by Hammel et al. (1963) using dogs. The experiment shown here was done some years later on ground squirrels, which may seem to be unusual experimental animals. However, the question that drove these experiments had to do with hibernation (see Figure 29.14), an amazing adaptation for surviving winter conditions. During hibernation, the body temperature of a ground squirrel drops close to that of its environment, which might be 0° C under the snow in the mountains where these animals live. The question was whether this drop in body temperature was a failure of thermoregulation and a return to a more primitive ectothermic condition, or whether these animals had a brain thermostat that could be adjusted over a broad range of temperatures and enabled the squirrels to regulate their body temperatures at these low levels. To address this question, researchers investigated the properties of the brain thermostats of these animals when they were not hibernating. In this experiment, tiny stainless steel tubes were surgically implanted into the brains of ground squirrels on either side of the hypothalamus. By circulating water at different temperatures through these tubes and measuring the temperature of the hypothalamic tissue between the two tubes, it was possible to control the temperature of the squirrel’s brain thermostat. If the metabolic rate of the squirrel were measured at the same time, it was possible to correlate the heat production of the squirrel with the temperature of its hypothalamus. Results showed that when the hypothalamus was cooled, the metabolic rate and, thus, the body temperature of the squirrels increased;, whereas when the hypothalamus was heated, metabolic rate slowed and body temperature decreased. In accord with the previous studies of dogs, these data support the role of the hypothalamus as a thermostat to regulate body temperature.
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