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Summary:

Diets with increased protein and reduced carbohydrates are effective for weight loss and improving body composition including reducing total fat mass while sparing lean tissue. Mechanisms to explain the positive effects of higher protein (PRO) diets remain speculative. A possible mechanism for defining optimum protein needs focuses on the role of the essential amino acid (EAA) leucine as a unique signaling element in triggering mTOR regulation of muscle protein synthesis (mPS). Leucine, an EAA in high concentration in whey protein (~11% by weight), is a nutrient signal to the protein kinase mTOR which is located at a key regulatory site in the insulin signaling cascade. As a regulatory element, mTOR serves as a nutrient sensor for protein quantity/quality that allows skeletal muscle to initiate mPS in proportion to the protein content of the diet. Oral administration of free leucine increases plasma leucine concentration, activates translation initiation factors (eIF4E, p70S6 & eIF4G), and stimulates mPS in proportion to the leucine dose. In a complete meal with intact protein, plasma leucine concentration correlates with changes in initiation factors (r = 0.77) and mPS (r = 0.68) producing an anabolic meal effect on mPS for ~ 3 hrs. Leucine content also reflects the capacity (i.e. quality) of a protein to stimulate mPS. Diets designed with whey protein isolate (10.9% leucine) vs. wheat gluten (6.8% leucine) with total protein at 10%, 20% or 30% of energy yield six leucine levels. At all protein levels, whey increases mPS greater than wheat and in proportion to the leucine content of each diet. Based on the leucine mechanism for stimulation of mPS we developed a concept of a leucine threshold for meal development for weight loss diets. We have completed 3 weight loss studies demonstrating that the leucine threshold is a successful concept for weight loss and long-term improvement in body composition and blood lipids consistent with treatment of obesity and the characteristics of metabolic syndrome (MetS). Specifically, weight loss diets with increased protein (~120 g/d) and reduced carbohydrates (~ 140 g/d) are highly effective for treatment of obesity producing greater weight loss, increased loss of fat mass and attenuation of lean tissue loss when compared with commonly recommended high carbohydrate, low fat diets. These PRO diets are also effective at improving blood lipoprotein profiles with specific effects on reducing triglycerides (VLDL) and increasing HDL. In total, PRO diets designed around providing adequate leucine are effective for treating obesity and MetS.
