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PGC-1alpha plays a central role in glucose homeostasis in liver, skeletal muscle and adipose tissue. PGC-1alpha and -1beta exert their actions through PPARs, which in turn modulate the expression of PPAR response elements (PPREs) – genes coding for key enzymes involved in glucose and fatty acid oxidation. Activators (enhancers) of PGC-1alpha are shown in red; inhibitors are shown in blue; other molecules that stimulate PGC-1alpha inhibitors (and thus have indirectly a negative effect on PGC-1alpha) are shown in light blue. Some factors (TNF-alpha) may have both stimulatory and inhibitory action (by stimulating NFkappaB, IL-6 and UCP-2); the net result depending on the interactions between various molecules. MAPK stimulates PGC-1alpha, but in high concentrations (perhaps increased by high glucose and oxLDL on LOX-1) inactivates the IRS by phosphorilation of a serine residue, which in turn impairs GLUT4 activation, glucose transport into cells and may explain the mechanism of insulin insensitivity. Overall, external (directly controllable) factors with stimulatory effect on PGC-1alpha are: exercise, fasting and cold weather while negative factors are diets rich simultaneously in saturated fats and carbohydrates, certain inflammatory molecules and oxidants. Imbalances in these factors are followed by perturbations in glucose metabolism: IFG, IGT and IDDM.
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PKC = protein kinase C; AMPK = AMP-activated protein kinase; MAPK = mitogen-activated protein kinase; HDAC-5 = histone deacetylase 5; MEF-2 = myocyte enhancement factor 2; NFkappaB = nuclear factor kappa beta; LOX-1 = lectin-like oxLDL receptor 1; oxLDL = oxidized low density lipoproteins; FFA = free fatty acids; LPS = lipopolysaccharides (bacterial); AGE’s = advanced glycation end-products; IRS = insulin receptor substrate; PI-3K = phosphoinositol 3 kinase; IL = interleukins
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