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- Changes in medical care, particularly the advent of antibiotics, public health measures, and vaccinations, have dramatically increased the average life expectancy in this century. With these increases has come the concern not merely that life should be extended, but that useful independent life should be lengthened. 

- Throughout adult life, all physiological functions gradually decline. There is a diminished capacity for cellular protein synthesis, a decline in immune function, an increase in fat mass, a loss of muscle mass and strength, and a decrease in bone mineral density. 

- Most aging individuals die from atherosclerosis, cancer, or dementia; but in the oldest old, loss of muscle strength resulting in frailty is the limiting factor for an individual's chances of living an independent life until death.

- Physical changes during aging have been considered physiologic, but there is evidence that some of these changes are related to the decline in hormonal activity. 
- Age-related disability is characterized by generalized weakness, impaired mobility and balance, and poor endurance. This state is called "physical frailty", which is defined as "a state of reduced physiol0gical reserves associated with increased susceptibility to disability". Clinical correlates of physical frailty include falls, fractures, impairment in activities of daily living, and loss of independence.

- Loss of muscle strength is an important factor in the process of frailty. Muscle weakness can be caused by aging of muscle fibers and their innervation, osteoarthritis, and chronic debilitating disease. However, a sedentary lifestyle and decreased physical activity and disuse are also important determinants of the decline in muscle strength. Prevention of frailty can be achieved only by exercise. However exercise is difficulty to implement in the daily routine of the aging population. 

- Part of the aging process affecting body composition (loss of muscle size and strength, loss of bone, and increased in fat mass) might also be related to changes in the endocrine system. 
- Two clinically most important changes in endocrine activity during aging involve the pancreas and the thyroid. Approximately 40% of individuals 65 to 74 years old and 50% of individuals older than 80 years have impaired glucose tolerance or diabetes mellitus, and nearly half of elderly diabetics are undiagnosed. These persons are at risk of developing secondary, mainly macrovascular, complications at an accelerated rate. 

- Pancreatic, insulin receptor and post-receptor change associated with aging are critical components of the endocrinology of aging: Apart form decreased (relative) insulin secretion by the beta-cells, peripheral insulin resistance related to poor diet, physical inactivity, increased abdominal fat mass, and decreased lean body mass contribute to the deterioration of glucose metabolism.

- Age-related thyroid dysfunction is also common in the elderly. Lowered plasma thyroxin and increased TSH concentration in 5-10% of elderly women.(mainly autoimmune rather than a consequence of aging process)

- Normal aging is accompanied by a slight decrease in pituitary GSH release, but especially by a decreased peripheral degradation of T4, which results in a gradual age-dependent decline in serum T3 concentration, without an important change in T4 levels. This slight decrease in plasma T3 concentration occurs largely within the broad normal range of the healthy elderly population and has not been convincingly related to functional changes during the aging process. At present, the question of whether healthy aging people might benefit from T3 replacement therapy remains uninvestigated. 

- Three other hormonal systems show decreasing circulating hormone concentrations during normal aging, and these change have been considered mainly physiologic. In recent years, hormone replacement strategies have been developed, but many of their aspects remain controversial. 

- Decreasing circulating hormone concentrations during normal aging:(1) estrogen (menopause) and testosterone (andropause) (2) dehydroepiandrosterone and its sulphate, (adrenopause), and (3) growth hormone/IGF-I axis. (somatopause) 
Testosterone, body composition and aging 
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- The data available point to a positive effect on muscle mass and strength, as well as on cognition and the sense of well-being. An increase in hematocrit, RBC and a slightly unfavorably effect on lipid profiles have been reported during T treatment.

- Although some studies report no effects on circulating PSA levels, prostate volume, or symptoms of urinary outlet obstruction has been observed during T treatment.   

- No firm data are available at present concerning a growth stimulatory effect of T on in situ prostatic cancerous lesions, which frequently occur in elderly men. 

- Few studies are available on the effects of T replacement therapy in the elderly. Dose, duration of treatment, identification of elderly men who might benefit most, risks to the prostate, an possible effects on the process of atherosclerosis remain subjects for study.  

Dehydroepiandrosterone (DHEA), DHEA sulfate, and aging: Contribution of the DHEAge Study to a sociobiomedical issue
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- The secretion and the blood levels of DHEA and DHEAS decrease profoundly with age, and the question is posed whether administration of the steroid to compensate for the decline counteracts defects associated with aging.

- Commercial availability of DHEA outside the regular pharmaceutical-medical network in the United States creates a real public health problem that may be resolved only by appropriate long-term clinical trials in elderly men and women. 

-  280 healthy individuals (women and men 60-79 years old) were given DHEA, 50 mg, or placebo, orally, daily for a year in a double-blind, placebo-controlled study. - Method: Before administration and after 6 and 12 months of treatment a thorough clinical examination was performed. Cognitive function, quality of life, psycho-affective state, and libido were evaluated. Muscular strength was measured by hand grip, and skin exploration was performed. Immunological parameters, biomarkers for bone metabolism, IGF-1, homocysteine, lipid profile were measured. 

- Bone turnover improved selectively in women >70 years old, as assessed by DEXA and the decrease of osteoclastic activity. A significant increase in libido parameters was also found in these older women. Improvement of the skin status was observed, particularly in women, in terms of hydration, epidermal thickness, sebum production, and pigmentation. 

- A number of biological indices confirmed the lack of harmful consequences of this 50 mg/day DHEA administration over one year, also indicating that this kind of replacement therapy normalized some effects of aging.

- It is premature to recommend the routine use of DHEA for delaying or preventing the physiologic consequences of aging.

Is the somatopause an indication for growth hormone replacement?
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The somatopause is no indication for growth hormone therapy
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- Whether the non-specific symptoms of old age, i.e. truncal obesity, muscle atrophy, decreasing energy, and mental disorders, can be--even partially--blamed on decreased GH secretion is unclear. GH therapy in elderly patients, in the absence of pituitary disease cannot be recommended.

1) GH has to be given by subcutaneous injection, which may be technically difficult in elderly patients.  Oral GH secretagogues (MK 677)  J Clin Endocrinol Metab 1996;81:4249
2) It is difficult to find the right individual dosage of GH since elderly patients may show increased sensitivity to GH therapy or may be GH-resistant. 

3) Manifestation of diabetes mellitus may be enhanced in elderly patients. 

4) The elevation of IGF-I levels may enhance the progression of malignant disease; it has been shown that the concentration of IGF-I in the circulation correlates to the frequency of prostatic cancer. Furthermore, acromegalic patients have a higher frequency of colonic polyps and gastrointestinal malignancies. 

5) Even if problems such as dosage, mode of application and the questions of safety are resolved, the present costs of GH therapy will not allow to advocate GH treatment of all elderly patients with low levels of IGF-I. 

However, since some patients seem to benefit from GH therapy in senescence, further studies are needed. There may be a subset of elderly patients in whom GH treatment is useful. Unless these patients are included in a study protocol, GH treatment should not be given to elderly patients in the absence of pituitary disease.
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