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Description

Sarcopenia, the age-related loss of muscle mass and
function, presents a significant challenge to the aging
population, affecting mobility, independence, and
overall quality of life. One potential avenue for mitigating
sarcopenia is through the use of antioxidants, which
combat oxidative stress a key contributor to muscle
degradation. To combat sarcopenia, regular exercise,
particularly resistance training, is important as it helps
build and maintain muscle mass and strength. Adequate
protein intake is also important to support muscle
health.

Nutritional deficiencies of sarcopenia

Sarcopenia is characterized by the progressive decline in
skeletal muscle mass and strength, typically beginning
in the fourth decade of life and accelerating thereafter.
The condition is influenced by various factors, including
hormonal changes, physical inactivity, and nutritional
deficiencies. Central to its development is oxidative
stress, where an imbalance between Reactive Oxygen
Species (ROS) and the body’s antioxidant defenses leads
to cellular damage and inflammation.

The role of oxidative stress

Oxidativestressplaysapivotalroleinthe pathophysiology
of sarcopenia. ROS, which are byproducts of normal
cellular metabolism, can cause significant damage to
proteins, lipids, and DNA within muscle cells. Over time,
this oxidative damage impairs muscle function and
contributes to muscle atrophy. Enhancing the body’s
antioxidant defenses is, therefore, a crucial strategy in
combating sarcopenia.

Types of antioxidants

Antioxidants are molecules that neutralize ROS,
thereby protecting cells from oxidative damage. They
can be categorized into enzymatic and non-enzymatic
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antioxidants.

Enzymatic antioxidants: These are naturally occurring
enzymes in the body that catalyze reactions to neutralize
ROS. Key enzymatic antioxidants include:

Superoxide Dismutase (SOD): Converts superoxide
radicals into hydrogen peroxide and oxygen.

Catalase: Breaks down hydrogen peroxide into water
and oxygen.

Glutathione peroxidase: Reduces hydrogen peroxide
and lipid peroxides to non-toxic molecules.

Non-enzymatic antioxidants

These include vitamins, minerals, and other compounds
that can scavenge ROS. Important non-enzymatic
antioxidants are:

Vitamin C: A water-soluble vitamin that directly
scavenges a variety of ROS.

Vitamin E: A fat-soluble vitamin that protects cell
membranes from oxidative damage.

Carotenoids: Pigments found in plants that have
antioxidant properties.

Polyphenol: Compounds found in fruits, vegetables,
tea, and wine with potent antioxidant activities.

Minerals: Essential for the optimal function of various
antioxidant enzymes.

Antioxidants and sarcopenia

Research suggests thatantioxidants can play aimportant
role in mitigating sarcopenia by reducing oxidative
damage and inflammation, thereby preserving muscle
mass and function.

Reduction of oxidative damage: By neutralizing ROS,
antioxidants protect muscle cells from oxidative damage.
For instance, Vitamin E has been shown to reduce lipid
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peroxidation in muscle membranes, maintaining their
integrity and function.

Anti-inflammatory effects: Chronic inflammation is
a contributing factor to sarcopenia. Antioxidants such
as polyphenols have anti-inflammatory properties that
can reduce muscle inflammation, promoting a healthier
muscle environment.

Enhancement of muscle regeneration: Some
antioxidants can promote muscle repair and
regeneration. Vitamin C, for example, is essential for
collagen synthesis, which is vital for muscle repair and
recovery.

Improvement of mitochondrial function: Mitochondria,
the energy powerhouses of cells, are particularly
vulnerable to oxidative damage. Antioxidants like
Coenzyme Q10 can enhance mitochondrial function and
biogenesis, thus improving muscle energy metabolism
and reducing fatigue.

Incorporating antioxidants into the diet can be an
effective strategy to combat sarcopenia. This can
be achieved through a diet rich in fruits, vegetables,
nuts, and whole grains, which are natural sources of
various antioxidants. Additionally, supplementation
with specific antioxidants such as Vitamin C, Vitamin
E, and polyphenols may be beneficial, especially
for older adults at risk of sarcopenia. Antioxidants
offer a potential approach to combat sarcopenia by
mitigating oxidative stress and its detrimental effects on
muscle health. While more research is needed to fully
understand their potential and optimal usage, a diet rich
in antioxidants, combined with regular physical activity,
holds significant potential for preserving muscle mass
and function in the aging population. As we continue
to uncover the intricate relationship between oxidative
stress and muscle health, antioxidants stand out as a
vital component in the fight against sarcopenia.

Oxid Antioxid Med Sci ® 2024 e Vol 13 e Issue 3



