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Research Interests: Thyroid hormone physiology, Thermogenesis, Temperature 
Homeostasis 
Our laboratory’s long time interest is in how hormones, particularly the hormones 
of the thyroid gland (thyroid hormone, TH), regulate thermogenesis and energy 
balance. Homeothermic animals spend a large amount of energy generating heat 
(thermogenesis) to maintain body temperature.  The fuel efficiency of the 
homeothermic “machine” is much lower than that of the poikilothermic machine 
for the sake of temperature homeostasis. Being a wasteful process, the need for 
thermogenesis has competed through evolution with food availability.  Probably 
because of these competing pressures on our remote ancestors, thermogenesis 
is major source of variability of energy expenditure in humans. It is known that low 
metabolic rate (due to low thermogenesis) is a risk factor for obesity. 
Furthermore, thermogenesis is promptly turned down in starvation and caloric 
restriction, which limits the efficiency of low-calorie diets. TH acquired a new role 
with the advent of homeothermy in evolution, which is to stimulate and sustain 
thermogenesis. In the absence of TH, homeothermic species regress to a nearly 
poikilothermic status. Therefore, understanding how thyroid hormone controls 
thermogenesis and energy balance is likely to provide valuable insight to 
understand the variability of energy expenditure in humans and eventually may 
provide clues to medical interventions, and this knowledge is relevant to obesity 
and type-2 diabetes, two major health problems of our time. 
Over recent years, our laboratory has turned to transgenic mouse models with 
deletion of genes likely to be involved in the control of thermogenesis and 
temperature homeostasis.  Mice with deletion of one the TH receptors (TR), the 
TRα, have lower body temperature and are cold intolerant. To compensate, they 
stimulate another form of thermogenesis, which is more energy demanding and 
makes them eat more and gain less weight. However, this mechanism is not 
sufficient to protect them from severer cold (e.g. 4-10°C).  Another model, lacking 
a mitochondrial enzyme, is more prone to diet-induced obesity and loses less 
weight when calorie-restricted.  Interestingly females are much more affected 
than males, who compensate better for the lack of the gene. 
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