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 My research has three overall goals.  The first is to understand the mechanisms by which impaired actions of insulin and insulin-like growth factors (IGFs) contribute to the loss of skeletal muscle and bone that occurs in aging rats.  The second goal is to understand the mechanism on the newer insulin-sensitizing agents, such as metformin and troglitazone.  The third goal is to devise strategies for increasing muscle mass and function in aged rats, with eventual application to elderly people.

Elderly humans have a reduced secretion of growth hormone (GH).  GH is required not only for the growth of bone and muscle during childhood and adolescence, but also for maintaining these tissues in adulthood.  GH produces most of its effects by stimulating the production of IGFs.  Reduced GH secretion in the elderly contributes to the decline in muscle mass, which in turn contributes to frailty and the likelihood of injury following a fall.  GH treatment restores muscle mass in young people who have reduced GH due to pituitary insufficiency.  However, GH treatment in the elderly fails to increase muscle mass and also produces a high incidence of side effects.  Side effects may derive from the failure to deliver GH in the pattern of natural secretion, which is pulsatile, and involves peaks and valleys in the blood GH concentration.  Side effects may also derive from changes in the insulin pathway that are a part of the normative aging process.

To date, we have found several specific impairments in the GH/IGF pathway that occur as a result of age.  Circulating GH and IGF-I are reduced with age, but muscle gene expression of IGF-I is not.  However, muscle may express higher concentrations of growth-inhibitory IGF binding proteins.  In addition we have shown that the insulin-sensitizing agent metformin restores the response of skeletal muscle to insulin in aging rats. 

