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Involvement of brown adipose tissue in diurnal variations of postprandial
thermogenesis and metabolism
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Disturbed circadian rhythm is associated with an increased risk of obesity
and metabolic disorders. Brown adipose tissue (BAT) is a site of nonshivering thermogenesis (NST)
and plays a role in regulating energy expenditure (EE) and body fatness. In this study, we examined
diurnal variations of cold- and diet-induced NST in healthy humans by focusing on their relation to
BAT activity. Changes in EE and BAT-related skin temperature after cold exposure in the morning were

higher in a High-BAT group than in a Low-BAT group, whereas those in the evening was comparable in
the two groups. Change in EE after breakfast was higher in the High-BAT group than in the Low-BAT
group, whereas those after dinner was comparable in the two groups. Thus, BAT-associated NST shows
diurnal variations, being higher in the morning than in the evening, and may be involved in the
association of an eating habit of breakfast skipping with obesity and related metabolic disorders.
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