SARCOPENIA AND RESISTENCE EXERCISE
Sarcopenia is defined from the National Institute on health (NIA) as the loss

of skeletal muscle mass, quality and strength. The NIA further states that

sarcopenia refers to the Greek word “sarco” refers to flesh and “penia” indicates a deficiency. “Sarcopenia” is a generic term for the loss of skeletal muscle mass,

quality, and strength that can lead to frailty in the elderly. Sarcopenia is believed tobe due predominantly to disuse atrophy of skeletal muscle fibers….with respect tofunctional impairments, it is generally recognized that muscle weakness in the upperand lower extremities can contribute to gait problems, falls and ultimately to the loss of physical functional independence.

From the Center for Disease Control and Prevention, Atlanta, they state that

the lack of physical activity is also associated with several musculoskeletal problems that can negatively affect functional mobility. Aging which is associated with lower levels of physical activity, is also associated with loss of muscle mass (sarcopenia) and strength; physical inactivity is associated with bone loss and osteoporosis.

Osteoporosis, sarcopenia, and muscle weakness (directly and indirectly) are risk

factors for falls and, therefore, fractures, in order adults. As an overall prevention

strategy, older adults are encouraged to remain active throughout aging to help

preserve functional ability and prevent frailty.
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Markers of sarcopenia
Sarcopenia is characterized first by a decrease in the size of the muscle, which causes weakness and frailty. However, this loss of muscle mass may be caused by different cellular mechanisms than those which cause muscle atrophy. For example, during sarcopenia, there is a replacement of muscle fibers with fat and an increase in fibrosis.

Benefit of exercise
Exercise and increases in activity have been shown to be beneficial in settings of sarcopenia; exercise even in the very old can increase strength and muscle function.

Lack of exercise is currently thought to be a significant risk factor, increasing the likelihood of sarcopenia.[1]
Not only muscle but the entire musculoskeletal system of muscle, neuromuscular responsiveness, endocrine function, vasocapillary access, tendon, joint, ligament, and bone, depends on regular and lifelong exercise to maintain integrity. The slow attenuation, atrophy, or loss of muscle tissue that medical professionals sometimes describe as sarcopenia (literally, "flesh loss') is currently thought to be the result of cumulative loss of musculoskeletal strength and mass associated with chronic absence of exercise of sufficient intensity or volume. However, even highly trained athletes experience the effects of sarcopenia. It is interesting to note that athletic speed and strength records are invariably set by individuals no older than 30 years of age, indicating that subtle effects of sarcopenia are already apparent.

Fiber-type changes in sarcopenia
Simple circumference measures do not provide enough data to determine whether or not an individual is suffering from severe sarcopenia. Sarcopenia is also marked by a decrease in the circumference of distinct types of muscle fibers. Skeletal muscle has different fiber-types, which are characterized by expression of distinct myosin variants. During sarcopenia, there is a decrease in "type 2" fiber circumference (Type II), but no change in type 1 fiber circumference ( type I).
 Loss of satellite cell function
Satellite cells are small mononuclear cells which abut the muscle fiber. Satellite cells are normally activated upon injury or exercise. These cells then differentiate and fuse into the muscle fiber, helping to maintain its function. During sarcopenia, it is thought that there is a failure in satellite cell activation.

Therefore, the ability to repair damaged muscles or respond to nutritional signals is impaired.
Loss of anabolic signals
Extreme muscle loss is often a result of both diminishing anabolic signals, such as growth hormone and testosterone, and promotion of catabolic signals, such as pro-inflammatory cytokines.

Sarcopenia as a public-health problem
Due to the lessened physical activity and increased longevity of industrialized populations, sarcopenia is emerging as a major health concern. Sarcopenia may progress to the extent that an older person may lose his or her ability to live independently. Furthermore, sarcopenia is an important independent predictor of disability in population-based studies, linked to poor balance, gait speed, falls, and fractures. Sarcopenia can be thought of as a muscular analog of osteoporosis, which is loss of bone, also caused by inactivity and counteracted by exercise. The combination of osteoporosis and sarcopenia results in the significant frailty often seen in the elderly population.

Natural history
Strength losses with ageing for men and women are relatively similar. They are greater for lower than upper extremity muscles. Maximum attainable strength peaks in mid-twenties and declines thereafter. The decline is precipitous after 65 years of age, though few longitudinal studies exist on this topic. A direct assessment of the effects of sarcopenia, even in extremely physically fit individuals, can be seen in the age-related decline in Masters athletics (track and field) world records of muscle-intensive sports, such as weight lifting. No substance-free, proven Olympic weight-lifting record has been set by any athlete of either sex or any weight class above the age of 31. However, in the non-Olympic sport of powerlifting, many world records in several weight divisions have been accomplished by athletes well into their forties, purportedly, "verified" by the International Powerlifting Federation to have been accomplished drug-free. However, that this certification carries any weight is doubtful considering that even in highly supervised events such as the Olympics, drug cheating invariably occurs (some of which is detected right away, much of it is not). Furthermore, casting doubt on any records set outside the traditional Olympic athletic system, drug cheating is rampant in professional sports that do not perform random drug testing (eg, baseball).

Diagnosis
Making the clinical diagnosis of sarcopenia is difficult for the following reasons. There is no absolute level of lean mass, body cell mass, or muscle mass for comparison. There is no generally accepted clinical test to diagnose sarcopenia. Finally, there is no accepted threshold of functional decline at which sarcopenia is implied. However, the use of whole-body dual-energy X-ray absorptiometry (DEXA) or CT scans of the abdomen to assess muscle mass is being assessed in research settings. Baumgartner et al. published a working definition of sarcopenia based on 2 standard deviations below the mean for healthy young adults which has been used in research settings.[2]
Management
Primary management of sarcopenia is through the application of a graded exercise program, across both cardiovascular and strength domains, dosed in such a way as to provoke beneficial adaptation without overloading the weakened body.[3] Possible therapeutic strategies include resistance training and aerobic activity programs, as evidenced by recent studies. Nutritional evaluation may also be indicated if malnutrition is suspected, or current nutritional intake is insufficient to maintain adequate total body mass, although increased exercise also increases appetite. Physical activity incorporating resistance training is probably the most effective measure to prevent and treat sarcopenia.
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