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Abstract

Aging can be defined as the regression of the physiological functions of the human body, which manifests itself with advancing age. 
One of the consequences that can cause numerous negative implications during this process is called Sarcopenia.

This phenomenon affects about 20% of the population aged between 65 and 70 years up to 50% in the elderly over 80 years.

The depletion of lean mass already begins after the age of 30 in men and, after the age of 50 in women.

After the seventh decade of age, this loss of functional mass tends to increase exponentially in humans (15% every 10 years).

The progressive decrease in lean body mass can lead, if not adequately contrasted, to a series of consequential disorders which 
generate the establishment of a state of increased vulnerability of the elderly to stressful events, which is defined as "frailty".

The causes of the onset of the sarcopenic process are multifactorial. Basically, we know that this complex pathogenic framework 
includes the progressive increase in physical inactivity, the increase in intramuscular, subcutaneous and visceral adipose tissue, the 
alteration of muscle protein metabolism (proteolysis), the reduced capacity for muscle protein synthesis, as well as a state of chronic 
inflammation. In addition to the loss of strength and decreased muscle function that causes postural instability, with consequent risk 
of falls and reduction of bone trophism, sarcopenia triggers a much wider spectrum of homeostatic alterations that can modify the 
profile metabolic rate of the elderly subject; the reduction of lean mass considerably reduces the basal metabolic rate, the increase 
in visceral fat establishes a persistent insulin sensitivity, which in turn is mainly responsible for the development or worsening of 
conditions such as diabetes, dyslipidemia, and liver disorders.

Furthermore, the aforementioned pathologies are factors that in turn trigger chronic inflammation, if added to the high levels of 
circulating insulin, the risk of cognitive disorders such as Alzheimer's and vascular dementia increase in elderly subjects.

Sarcopenia is a problem that must be faced with the right countermeasures as it turns out to be, if not adequately treated, a fac-
tor that causes a series of reactions that tend to establish in the elderly the loss of autonomy from a psycho-physical point of view .

Through adequate nutritional support that is able to ensure the right energy intake and a balanced intake of proteins, associated 
with adequate exercise, it will be possible to guarantee a positive maintenance of the efficiency of cognitive and physical functions, 
essential prerequisites for it to be ensured for the elderly maximum autonomy for an excellent life expectancy.
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Figure 1: MRI of a muscle in a healthy 25-year-old and a 63-year-old sarcopenic subject.

Introduction

The clinical definition of aging can be summarized as the regres-
sion of physiological functions that manifests itself with advancing 
age. One of the consequences that can cause numerous negative im-
plications during this natural, as delicate, process, occurs through 
the progressive reduction of lean body mass. Event that takes the 
name of Sarcopenia.

It is obviously associated with a gradual loss of strength and 
muscle function [1,2], which in turn takes the name of Dynapenia. 

This phenomenon affects about 20% of the population aged 
between 65 and 70 years up to 50% in the elderly over 80 years.

The slow process of depletion of lean mass begins already after 
the age of 30 in men and, after the age of 50 in women, with an 
average loss of 8% for every ten years between 40 and 70 years [3].

After the seventh decade of age this loss of functional mass 
tends to increase exponentially in humans (15% every 10 years 
[3]). In women, the reduction is less marked because of the lower 
amount of lean mass she has. It is good to remember that the loss of 
lean mass is also associated with an increase in fat mass, an event 
that then diminishes between 75-80 years. 

The progressive decrease in lean body mass can involve, if not 
adequately counteracted, a series of consequential disorders1 that 
generate the establishment of a state of increased vulnerability of 
the elderly to stressful events, which is called “fragility”.

This condition can occur more markedly becoming clinically de-
finable as pathological, thus increasing the risk of negative outco-
mes in the “frail elderly”, including falls, physical and cognitive disa-
bility, institutionalization, hospitalization and death [4].

Cause
The causes of the occurrence of the sarcopenic process are 

multifactorial. According to some authors, the loss of muscle mass 
represents a natural survival mechanism of the organism, which 
activates more incisively those metabolic processes responsible for 
catabolism, without an adequate counterbalance of protein syn-
thesis. Basically, we know that this complex pathogen includes the 
progressive increase in physical inactivity, the increase in intramu-
scular adipose tissue [1] 5 subcutaneous and visceral 5, the altera-

tion of muscle protein metabolism (proteolysis) [6], the reduced 
capacity for muscle protein synthesis, as well as a state of chronic 
inflammation [5].

It has been shown that lifestyle changes, with the progressive 
increase in sedentary lifestyle, seem to be one of the main factors 
that cause the gradual increase of sarcopenic subjects [7] with all 
its consequences associated with it. A review of 2014 [8], under-
lined how the gradual and progressive physical inactivity is a key 
factor that accelerates the onset and course of muscle decay, espe-
cially in those subjects who lead a purely sedentary life (the loss of 
lean mass in inactive elderly subjects is parts at 1.5 kg for 10 days; 
the same value is reached in just 3 days for hospitalized elderly 
[9]).

People who follow a sedentary lifestyle have a higher production 
of ROS, compared to moderately active subjects, it has been shown 
that ROS activate multiple cellular signals involved in the evolution 
of the sarcopenic process [8].

Reduced physical exercise or complete inactivity can affect the 
energy expenditure of an adult by halving it. The loss of lean body 
mass, the reduction of total caloric expenditure if added to the de-
cline of other hormonal factors, (lower GH activity, lower sensitivi-
ty to thyroid hormones, reduced levels of testosterone, IGF-1 and 
leptin-resistance [10]), are all elements that determine an unfavo-
rable body recomposition (loss of lean mass, and increase in fat 
mass [11]).

The decrease in muscle mass, and the accumulation of visceral 
adiposity are two closely related parameters in the genesis of in-
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Figure 2: The vicious circle of sarcopenia.

sulin resistance, whose cause is to be attributed to the reduction 
in the amount of muscle fibers and a decrease in GLUT 4 [10]. It 
can also be related to a state of chronic inflammation. Studies have 
shown that IL-6, in addition to actively contributing to the establi-
shment of insulin resistance 12, is a marker with catabolic action 
as well as being an important predictor of the decline in muscle 
strength [13] by inhibiting, among other things, insulin-like growth 
factor [12]. 

Despite the disagreements in the literature, regarding the in-
fluence of eating habits in the onset of sarcopenia, some studies 
[14-17] show a favorable role, in accelerating the evolution of the 
onset of the sarcopenic event, of unsuitable protein intakes, already 
prior to the age of onset of sarcopenia itself.

Protein intakes must be reviewed in quantitative and chrono-
logical terms, (optimal distribution of protein meals throughout 
the day), to cope with the now proven reduced anabolic effect of 
the meal in elderly subjects. This reduced effect has been adversely 
affected by muscle protein synthesis [18]; It is also not to neglect 
the need for calcium through those nutrients (dairy products) to 
protect bone health as much as possible. Milk and dairy products 
have the dual effect of being foods with a high calcium content and 
at the same time being sources of excellent quality protein, and well 
appreciated for their palatability and ease of consumption by elder-
ly subjects, who often automatically become reluctant to introduce 
other protein sources.

Aftermath
In addition to the loss of strength and lower muscle function 

that causes postural instability, with consequent risk of falls and 
reduction of bone trophism, sarcopenia triggers a much wider 
spectrum of homeostatic alterations that can modify the metabo-
lic profile of the elderly subject; The reduction of lean mass gre-

atly reduces the basal metabolic rate, the increase in visceral fat 
establishes a persistent insulin sensitivity, which in turn is mainly 
responsible for the development or aggravation of conditions such 
as diabetes, dyslipidemia, and liver disorders [19]. In addition, the 
concomitant increase in fat mass is associated with a higher inci-
dence of cardiovascular problems.

It should be noted, in fact, that there is also a close relationship 
between abdominal fat and epicardial fat [20]; The latter is closely 
associated as a cardiovascular risk, especially if it is added to the 
factors already mentioned above.

The aforementioned pathologies, moreover, are factors that 
trigger in turn feed chronic inflammation, if we add to it the high 
levels of circulating insulin, increase in elderly subjects, the risk 
of cognitive disorders such as Alzheimer’s and vascular dementia 
[21-23].

The onset or aggravation of diabetes further worsens the clini-
cal picture of the sarcopenic subject [19]. Diabetes accelerates the 
reduction of muscle mass and strength also due to complications 
of neuropathy and vasculopathy, overweight or associated obesity 
and overproduction of inflammatory cytokines [19].

Last but not least, the loss of lean mass causes a reduction in 
proteins and body amino acids which, in addition to being used as 
a possible reserve energy substrate, are used in the formation of 
proteins of the acute phase (immune action). This reduction causes 
at first an accentuation of the sarcopenic process, because, during 
a metabolic stress, initially, the proteins of the skeletal muscle are 
able to satisfy the amino acid needs that the immune system ne-
eds, but, in a second moment if the amino acids are not adequately 
introduced with the diet there is an increase in susceptibility to in-
fectious diseases in the elderly [24].

Treatment
The rationale of the preventive and therapeutic approach lies 

substantially in 3 key points

•	 Remodulation of protein and amino acid intake: It is correct 
to re-evaluate these intakes from the canonical 0.8g/kg/day 
to 1.2 up to 2g/kg/day [25], also taking into account the pos-
sible integration with rapidly absorbed proteins 26, essential 
amino acids 27, arginine [28], leucine 27 and HMB [27] 28, 
lysine [28] and OKG [29] as valid supports, given their ana-
bolic potential to increase the rate of muscle protein synthe-
sis, in order to safeguard lean mass during aging. As already 
mentioned, the key role of the fractionation of protein intake 
during the day should also be considered, inserting a protein 
source in all 3 main meals of the day. This strategy would op-
timise nitrogen balance by ensuring optimal protein synthe-
sis [25].
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•	 The use of Vitamin D and calcium supplements should not 
be neglected. The use of amino acid formulas enriched with 
Vitamin D and calcium seem to have positive effects on the 
prevention of the risk of fractures, on the reduction of symp-
toms such as fatigue, and on the ability of the muscle itself to 
produce contraction force, which would therefore guarantee 
a greater ability on the part of the elderly to undertake physi-
cal exercise. There is also growing interest in the role of a diet 
rich in antioxidants as a therapeutic support in sarcopenic 
subjects. Many studies have shown the preventive and pro-
tective role of substances such as beta-carotene, selenium, 
zinc, vitamin C and E on the functionality of the organism 
[14].

•	 Exercise should be promoted and recommended in all sarco-
penic patients. It must be modulated on the clinical condition 
of the patient, on his possible complications and without ne-
glecting his abilities the possible lack of resistance, the pre-
mature fatigue that often characterizes these subjects [30]. 
The greatest benefits are obtained with a combination of re-
sistance training (through the use of overloads such as free 
weights and isotonic machines), coordination and balance 
activities, and aerobic activities [31]. The optimal frequency 
of sessions could be two days a week activities that involve 
muscle contraction essential to slow down, stop or even pro-
mote the development of lean mass; and another 2-3 weekly 
sessions of aerobic activity [32] for the improvement of car-
diorespiratory functions [33], mitochondrial and metabolic 
[34].

•	 There is, for the sake of completeness, a fourth point, rela-
ting to what is, in the medical field known by the acronym 
of TRT (Testosterone Replacement Therapy, or Testosterone 
Replacement Therapy), a practice that arouses conflicting 
opinions because of the actual effectiveness of this therapy 
in the elderly and obviously on the potential side effects that 
such treatment can entail [35,36]. We believe that this topic 
deserves further investigation, useful to clarify whether the 
effects of this practice can actually be useful in contrasting, 
together with diet and exercise, the process of depletion of 
lean mass in the elderly.

Conclusion
Over the years the definition of sarcopenia has seen a constant 

evolution, given the continuous new implications that it entails in 
terms of health. Certainly it is a problem that must be faced with the 
right countermeasures as it turns out to be, if not adequately trea-
ted, a factor that causes a series of reactions that tend to establish 
in the elderly the loss of autonomy from a psycho-physical point of 
view.

Through adequate nutritional support that is able to ensure the 
right energy intake and a balanced intake of proteins, associated 

with adequate exercise, it will be possible to guarantee a positive 
maintenance of the efficiency of cognitive and physical functions, 
essential prerequisites for ensuring maximum autonomy for an 
excellent life expectancy to the elderly.

We are well aware that each subject is tied to a thread that will 
inexorably lead him to a gradual process of functional decay, howe-
ver to counteract in the best way through the right preventive and 
therapeutic formulas this process can guarantee as far as possible 
a more than dignified senescence.

“No one is so old that they don’t think they can live another 
year.” CICERONE.
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