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ABSTRACT

Sarcopenia (Greek word “sarx” or flesh; penia or loss), syndrome is a progressive as well as ongoing and

generalized loss of skeletal muscle mass and strength along with the risk of adverse outcome such as physical

disability, poor quality of life and death. Various studies were conducted related to Sarcopenia and believed that

signs of this disease kindred with ageing are an unpreventable process. In this regard, immunological and

physiological interventions should be taken pertaining to slow down the ageing process. In this review article,

we discuss about correlation of Sarcopenia and understanding its mechanism related to immunological

perspective and physiotherapy interventions specifically in relation to loss of muscle mass and strength. In

addition, we also understanding the mechanism of this disease associated with ageing process.

Key words: Sarcopenia; skeletal muscle; ageing; disease

I. INTRODUCTION

Sarcopenia, is defined as an age-related involuntary
loss of muscle mass along with its function which
generally leads to weakness and ultimately showing
greater risk in older adults with respect to functional
disability [1, 2]. Now a day, sarcopenia cases increases
in older adult

dramatically with the increase

population and also associated with various diseases i.e.

obesity, type II diabetes etc. As per the literature,
more than 70 % of population especially older people

(age group 65-75 years) suffered from sarcopenia [3, 4].

In other words, this disease i.e. sarcopenia is
associated with ageing process. In this disease, loss of
muscle mass along with its strength is still reported in
patients and also not be able to perform daily
functions. These type of observations are observed in
older patients and these are the hallmark signs of this

disease [1-4].
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Diagnosis- Imaging techniques along with bioelectric
impedance analysis are among the most popular
approaches in assessing the symptoms of sarcopenia.

One of the

tomography (CT) and magnetic resonance imaging

imaging techniques i.e. computed
(MRI) are considered to be one of the gold standard
methods for quantifying muscle mass and also showed
its abilities in order to separate fat from other soft
tissues [4-6]. In addition, the most validated technique
in order to measure muscle strength i.e. handgrip
strength and knee flexion/extension testing whereas
diverse test selection of physical performance (gait
speed; short physical performance battery (SPPB), 6-
min walk test and stair climb power test) are available.
In short, diagnosis of sarcopenia disease should be
performed through several methods i.e. nuclear
magnetic resonance (NMR; determine molecular
identity and structure), CT (imaging test used to help
detect diseases of internal organs), bioimpedance
(measurement of body fat in relation to lean body

mass), ultrasonography (view internal structures of
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the body),
anthropometric

total body bone densitometry and
[4-9]. Out

densitometry is often used because it provides

measures of these,
assessment of the body composition, bone mass, lean
mass and total fat mass whereas anthropometric
measures (proposed by Ashwell), including waist-to-
hip ratio, have also been used to assess sarcopenia.
of this
absorptiometry (DXA) is considered to be one of the

Inspite techniques, Dual-energy X-ray
gold-standard technique in terms of accuracy, low cost
and radiation and simplicity for assessing and
analysing sarcopenia in single/whole body region with

respect to body composition at the molecular level;

quantify fat/lean mass including bone mineral content.

Recently, this technique is considered as a reference

assessment in muscle mass evaluation [4-9].
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Figure 1. Complications and inflammation response in
Sarcopenia

Immunological  perspectives-  Pathogenesis  of

sarcopenia points out to the fact that, this disease is

generally associated with various intrinsic and

extrinsic  factors including accumulation of
proinflammatory cytokines and oxidative stress along
with mitochondrial dysfunction, insulin resistance
and ageing-related loss of anabolic hormones and
motor neuron end plates [5]. In this regard, most
familiar example in sarcopenia is rheumatoid arthritis

where significant reduction or decline in muscle
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strength and is generally caused by muscle protein

wasting and loss of functionality [10].

Major important factors i.e. lifestyle, neurological,

hormonal, nutritional, and immunological
determinants are responsible for causing Sarcopenia.
Out of these, various immunological conditions that
are applied which may leads to muscle wasting and
also involved in different pathways of intracellular
signalling which may trigger programmed cell death
(apoptosis); increased protein degradation through
autophagy; calcium-dependent proteases (calpains and
caspases); proteasome system; decreased satellite cell
activation, responsible for muscle regeneration [11-15].
In other words, skeletal muscle loss is due to improper
balance of protein metabolism i.e. protein degradation
and protein synthesis. In skeletal muscle, protein
degradation is through coordinated network of
various signalling pathways which is activated or
suppressed by various hormones including cytokines
and therefore, catabolism is stimulated or initiated
through various proinflammatory cytokines including
glucocorticoids, and reactive oxygen species (ROS)

[11-15].

One of the examples is observed in case of elderly
healthy
inflammation whereas the levels of C-reactive protein
(CRP), interleukin (IL)-1f, IL-6 and tumor necrosis

factor (TNF)-a are totally related to severe muscle

people showed systemic low-grade

wasting and cachexia because these inflammatory
cytokines are involved in the muscle catabolic
processes that are associated with inflammation [16-
18]. Numerous studies were conducted with muscle
hypertrophy and was associated with reduction of
CRP and TNF-a. In this regard, these findings indicate
that inflammatory markers and cytokines may be
potential biomarkers for sarcopenia and useful as
when interventions  and

criteria developing

treatments [16-18].
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In contrast, pain is also considered under age-related
factors that may contributes to the progression of
sarcopenia. Increased in the level of cytokines
especially IL-6 and TNF-a levels were detected by
assessing local tissue in adults with low back pain. As
per the literature, one of the cytokines ie. IL-1B
production is primarily initiated by TNF-«, which
induces IL-6 production. IL1f is known for its muscle-
catabolic properties and has a central role in common
with the degenerative processes of ageing by acting in
the degradation of cartilage in joint inflammation. In
short, sarcopenia disease is directly linked with these
cytokines (IL-1, IL-6 and TNF-«) and showed some
enhancement but it reduced muscle mass and strength
between high levels of cytokines and reduction of

muscle mass and strength [19-23].

One of the studies were conducted and suggested that
cytokine IL-1 activate TGF-B-activated kinase (TAK)-
1 in vitro and then blocked human myoblasts and
finally differentiate into myotubes. Somehow this
cytokine also involved in sarcopenia by activating
TAK-1. In addition, various clinical studies were
conducted related to these cytokines (IL-1, IL-6 and
TNF-o) (CRP) in
sarcopenia [19-23]

and inflammatory markers

Sarcopenia and protein degradation
Generally, muscle size depends on fibre with respect
to number (set during development) and size
(continuously adapts during the entire lifetime). So
these fibres are usually dependent on activity,
nutrition, diseases and ageing. In the last decade,
myostatin emerged as a key maintenance regulator of
muscle mass. Myostatin (also called as growth
differentiation factor 8, GDF-8) belongs to TGF-f
superfamily expressed in skeletal muscle and also
called as myokine, protein produced and released
through myocytes and is generally act on muscle cells,
autocrine function to inhibit myogenesis: muscle cell
[24-27].

inhibition of myostatin is considered as important

growth and differentiation In muscles,
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strategy for assessing sarcopenia and is one of the
potent negative regulator of muscle growth. In other
words, myostatin controls the metabolism rate in
order to support the immune system. Numerous work
is done related to this myostatin protein, if there is
any infection in the body, muscle growth is
compromised because of the increased secretion of
myostatin. This infection is generally leads to
inflammation that automatically triggers the increase
of this protein in the blood. Muscle cells should not
able to grow or multiply during these conditions
priority only to the immune system because of the
organism rather than muscle growth. In this regard,
amino acids are used in immune system processes and
not as building blocks during inflammation. In short,
too much of this muscle growth suppressing this
protein can ruin a well build physique. Interestingly,
myostatin expression is also observed as well as
reported in several human diseases and most of it is
directly associated with skeletal muscle wasting, such
as cancer cachexia, AIDS, and heart failure. In
addition to its antisarcopenic effects, increasing
skeletal muscle mass through myostatin inhibition
may also considered as a promising strategy for the
treatment of type 2 diabetes and related metabolic
disease [24-28].
In sarcopenia, one of the major observations i.e. loss of
skeletal muscle fiber number along with change in the
cross-sectional area of the remaining fibers [1-5]. Lot
of studies were conducted related to skeletal muscle
protein and explaining some of the sudden changes in
total muscle mass which includes

a) lacking of regular physical exercise

b) reorganization of protein metabolism

¢) Alterations in the endocrine levels (decrease in

growth hormone (GH) and testosterone and an
increase in cortisol and cytokines)
d) Neuromuscular functional loss
e) Altered gene expression

f) Apoptosis
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Several physiological stimuli have been demonstrated
to affect either protein synthesis (for repair) or protein
degradation (apoptosis). In this pathway, it showed
the presence of both extracellular as well as
intracellular regulators. In this pathway, no single
mechanism (decreased amino acid quantity; hormonal

balance etc.) is solely accountable for sarcopenia [2-8].

With reference to muscle mass, synthesis of protein is
almost equal to the rate of degradation [6, 8, 29]. The
degradation of this protein and ultimately it is present
in the form of amino acids that will combine with
dietary components and showing some difference in
the utilization of amino acids during synthesis as well
as degradation. In this regard, there is some imbalance
were reported during protein synthesis and
degradation e.g. young adults reported 30% whole
body protein turnover whereas elderly only 20%. In
other words, due to

sarcopenia only happens

advancing age so there is inadequate dietary
component of amino acids. So, these oxidized proteins
were increased enormously with the passage of time
and may not be removed efficiently by the proteolysis
system (ubiquitination and lysosomal degradation)
resulting in the accumulation of lipofuscin and cross-

linked proteins [24-29].

Efficacy of Exercises
Regular optimal Exercises plan in supervision of a
physiotherapist is very useful as it increases muscle
strength, enhances functional reserve capacity and
also reduce body fat. Supervision of a Physiotherapist
is very important for ensuring high exercise
compliance and constant motivation in older people.
If exercises are not being done regularly then it will
lead to decreasing cardiovascular function and at the
same time aerobic capacity will also diminish, which
in turn leads to increased perception of exercise effort.
There is significant association between sarcopenia
and muscle power; numerous researches shows that
high-intensity resistance

training program can

improve muscle strength and improve overall
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functional independence. Thus, Physiotherapy has
important role in the prevention of sarcopenia by
optimal prescription of strength and power training
program in older population. This can be done
effectively by creating social awareness and constant
motivation. Following are the various factors which
are contributing for causing sarcopenia i.e.

e Though diet along with exercise should reduce
the rate of muscle and strength loss; even active
seniors will experience decline in muscle
function.

e People with chronic illnesses and activity
limitations caused by conditions like sarcopenia
have more physician visits and fill more
prescriptions than those individuals with no
activity limitations, all of which presents a
greater burden on our health care system

e A loss in muscle mass is related to metabolic
problems such as insulin resistance, type 2
diabetes and obesity. Although age-related
muscle loss is inevitable, therapies and

interventions that can halt or reverse these
effects hold great promise and are a realistic

possibility.

A loss in muscle mass and muscle strength in
sarcopenia, can lead an old person to fall which can
Muscle

appropriate muscle group is mainstay of rehabilitation

cause hip fractures. strengthening of
program in post-surgical hip fracture condition; but in
case of low muscle mass/low muscle strength,
rehabilitation program will be have to be prolonged.
Such patients have higher burden of comorbidities
and frailty. Frailty syndrome is a collection of
symptoms such as slow walking speed, increase
incidence of falls, and decreased grip strength. There
have been studies which suggest that high-intensity
resistance training program is an effective therapy to
treat muscle weakness and frailty in the elderly

population.

782



Dr. Amit Gupta et al. Int J S Res Sci. Tech. 2018 Mar-Apr;4(5) : 779-784

One of the chief requirement of successful physical
therapy of management of sarcopenia is patients
motivation for the exercise program. Creating
awareness and associating improvements due to
exercises with functional aspects of daily life is
necessary for successful management of sarcopenia by
a physical therapist. Physical therapists can play a
vital role in the prevention of sarcopenia through
creating awareness and careful selection of power and
strength training regimen in older population. An
exercise program consists of high progressive
resistance exercises of the hip and knee extensors for
frail individuals. Hip and Knee Extensors muscle
groups are selected because of their critical role in
functional activities such as preventing falls, and
regaining/ maintaining balance. Training program
includes exercise sessions done 3 days/week for a total
of 10-12 weeks and each session lasting 30- 45
minutes.

II. CONCLUSION

Even though muscle loss related to age is inevitable,
physical therapies, optimal nutrition and other
interventions can minimize, stall or reverse these
debilitating effects caused by sarcopenia. Maintaining
activities of daily living and independence of ageing
population by promoting appropriate exercises and
physical activities can effectively contribute to quality
of life of older people and thus reduce burden on our
health care system.
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