Dietary protein: An essential nutrient for bone health through life
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In addition to calcium and vitamin D, protein intake exerts a specific impact on bone health throughout life. Thus, we recently observed in children that the positive impact of physical activity on bone growth is markedly enhanced by relatively high spontaneous protein intake. This influence is observed at several locations of the skeleton including the proximal femur, a site where it is particularly important to optimize bone mineral mass acquisition in regards of the risk of experiencing hip fracture in later life, the most dramatic clinical expression of osteoporosis. The combined effect of protein intake and physical activity confers an increase in bone strength, not only by enhancing mineral accumulation. but also by enlarging the perimeter of the femoral neck. This latter architectural alteration at the level of the periosteal surface is similar to the effect exerted by IGF-I, a growth factor of which the production is positively related to the protein intake. In adolescent and young adult women keeping a low-calorie diet, insufficient protein intake could be particularly deleterious for bone mass and strength integrity. With estrogen and calcium deficiency, low protein intake probably contributes to the reduced bone mass and increased risk of fragility fractures observed in some athletes or ballet dancers, and in anorexia nervosa. From the third to the seventh decade, it is important to maintain an adequate protein intake. Nevertheless, the role of this nutrient on bone is particularly of clinical significance in elderly. Protein malnutrition is present in many elderly women with low bone mineral content in the femoral neck and hip fracture. Clinical outcome after hip fracture can be significantly improved by normalizing the protein intake. This effect could be mediated, at least in part, by a positive influence on IGF-I of which the plasma level decreases in both genders with advancing age. Furthermore a low IGF-I level has been shown to be a predictor of fracture risk. Furthermore, an adequate protein intake is of prime importance for obtaining a favorable response to either orthopedic surgery or medical therapy after the occurrence of osteoporotic fractures. Thus, from the primary prevention of osteoporosis in early life to the management of patients with osteoporotic fractures, protein represents a nutrient of which the key role in bone health needs to be emphasized among medical care providers and in the general population.
