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Mechanisms of interaction between age-dependent obesity and localization of
melanocoretin-4 receptors
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Obesity is often developed with age due to attenuation of energy expenditure
including metabolic thermogenesis. However, the mechanism of age-dependent attenuation of
whole-body metabolism is unknown. In this study, we focused on melanocortin-4 receptors (MC4Rs),
which play essential roles in the regulation of the central neural circuit controlling metabolic
thermogenesis in brown adipose tissue (BAT). Our in vivo physiological experiments revealed that
skin cooling-induced BAT thermogenesis and MC4R agonist-induced BAT thermogenesis were attenuated in
older (6 months old) male rats compared with younger (9 weeks old) ones. To elucidate the mechanism
of the age-dependent attenuation of MC4R sensitivity to melanocortin signals, we examined the
distribution of MC4Rs. We found that aging changes the localization of MC4Rs. Thus, we hypothesized
that age-dependent alteration in the localization of MC4R induces attenuation of MC4R sensitivity in
older animals.
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