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Dr. Rosalba Senese has been working on cellular mechanisms involved in energy expenditure and 

specifically on the effects of thyroid hormones at the cellular level and their mechanism of action. 

She investigated on the mechanisms through which thyroid hormones are able to induce, at 

mitochondrial level, an uncoupling between the electron transport and ATP synthesis and, thus, 

regulate heat production at cell level. Her studies contributed to the demonstration that Uncoupling 

Protein 3 (UCP3) is a molecular determinant of the calorigenic effect of T3 and that the mechanism 

of regulation of UCP3 expression by T3 is species-specific, and in particular that fatty acids are 

crucial for T3 mediated regulation of UCP3 expression in the rat, but not in mice and human, due to 
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focalized on the study of biological activity of 3,5-diiodothyronine (T2), a derivative of the peripheral 

metabolism of T3, that similar to T3, stimulates the resting metabolism but the mechanism of action 
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improvement of the serum lipid profile and prevention of fat accumulation; T2 increases the muscle 

contents of fast/glycolytic fibers and sarcolemmal glucose transporter 4, up-regulates glycolytic 

enzymes and associated components supporting the metabolic shift toward a more glycolytic 
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adipose tissue (BAT) and on the browning process, following the identification, that metabolically 

active BAT is present in humans and that the amount of BAT detectable in adult humans positively 

correlates with resting metabolic rate and inversely with body mass index and fat mass. In fact, 
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