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　In mammals, multiple organs and tissues have distinct roles in regulating metabolic 
homeostasis and comprise a very complex regulatory network throughout the body.  Our 
long-term goal is to understand how this systemic network regulates aging and longevity 
in mammals.  To achieve this goal, several fundamental questions need to be addressed: 
1) Which tissue/organ plays a dominant role in the regulation of aging and longevity in 
mammals?  2) How does this “control center of aging” communicate with other 
tissues/organs and regulate mammalian aging and longevity?  3) What factors and 
signaling pathways mediate such functions in the control center of aging?  We have been 
trying to address these questions by studying the tissue-specific function of the 
mammalian NAD-dependent deacetylase SIRT1, a key mediator that coordinates various 
metabolic responses to changes in energy intake, and NAMPT (nicotinamide 
phosphoribosyltransferase)-mediated NAD biosynthesis, a critical pacemaker that 
fine-tunes SIRT1 activity and thereby regulates a novel circadian oscillatory feedback 
loop.  Based on our studies, we have proposed a novel, comprehensive concept, named 
the “NAD World,” which provides important insight into those fundamental questions.
Recent findings have uncovered an important role of hypothalamic SIRT1 in the 
regulation of feeding behavior and energy homeostasis.  Furthermore, we have recently 
found that levels of SIRT1 and neural activity are elevated in the dorsomedial and lateral 
hypothalamic nuclei (DMH and LH, respectively) under diet restriction (DR), a dietary 
regimen known to retard aging and extend lifespan in a wide variety of organisms, 
implicating SIRT1 as a key mediator of central adaptive responses to DR in mammals.  
These findings have led us to the idea that increasing SIRT1 in the hypothalamus has 
beneficial effects to retard aging and may impact longevity in mammals.  I will present our 
new findings that address this idea and discuss the role of the brain in the systemic 
regulatory network for metabolism, aging, and longevity in mammals.
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