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Abstract

Calorie restriction (CR) extends lifespans in a wide variety of species. CR induces an increase in the NAD*/
NADH ratio in cells and results in activation of SIRT 1, an NAD*-dependent protein deacetylase that is thought to
be a metabolic master switch linked to the modulation of lifespans. CR also affects the expression of peroxisome
proliferator-activated receptors (PPARs). The three subtypes, PPARa, PPARY, and PPAR[/0, are expressed in
multiple organs. It has been suggested that PPARs mediate the effects of CR and that PPARs and CR activate the
same signaling pathways to prolong lifespan. CR enhances the expressions of PPARs and SIRT 1. However, it is
not known whether or how an increase in NAD* in the salvage pathway under CR can directly enhance the
expressions of PPARs and SIRT 1. In this study, we investigated how the NAD* metabolic system is involved in
controlling the expression of SIRT 1 and PPARs under CR, by using CR mice and C2C 12 myotubes. The NAD*
levels increased with increasing expression of nicotinamide phoshoribosyltransferase (NAMPT) in the NAD™*
salvage pathway in skeletal muscle of mice under exercise. Treatment of C2C 12 myotubes with AICAR, a NAD*
salvage pathway activator, showed that the mRNA expression of SIRT 1 and PPARf can be enhanced but that of
PPARa is not. The cell experiments using PPAR[ agonist suggested that PPARp is a key molecule located
upstream from SIRT 1, and has a role in regulating SIRT 1 gene expression in skeletal muscle of mouse under CR
and Exercise.
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Fig. 1 Calorie restriction increases spontaneous motor activity. Each value represents the mean *
S.E. of three mice. *P<0.05, ***P<0.005.
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Fig.2 Effect of carolie restriction and exercise on the protein expressions of SIRT 1.
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Fig.3 Effect of AICAR (A), and exogenously added NAD* (B) on the mRNA expressions of
SIRT 1 and PPARf in C2C 12 myotubes. Each value represents the mean * S.E. of
three independent experiments. *P<0.05; **P<0.01; ***P<0.005, compared to the
control (0 mM). #P<0.05, compared to the control (0 hr).
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