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Description

Sarcopenia, a progressive loss of skeletal muscle mass, strength and
function, is a common condition among aging adults. It poses
significant risks for physical disability, reduced quality of life and
mortality. While exercise is a base of sarcopenia management,
nutritional interventions play a vital role in reducing its progression.
Defined by the European Working Group on Sarcopenia in Older
People (EWGSOP), it involves low muscle mass and function,
contributing to frailty and increased healthcare costs [1-3]. Nutrition is
a modifiable factor that can support muscle preservation and enhance
the effectiveness of exercise interventions.

The etiology of sarcopenia is multifactorial, involving age-related
changes reduced muscle protein synthesis due to decreased anabolic
signaling. Chronic Inflammation, elevated levels of pro-inflammatory
cytokines (e.g., TNF-a, IL-6) accelerate muscle degradation. Hormonal
Changes decline in anabolic hormones such as testosterone and growth
hormone. Inadequate intake of protein, amino acids and micronutrients
increases muscle loss.

Understanding these mechanisms highlights the importance of
targeted nutritional interventions to neutralize sarcopenia. Adequate
protein intake is essential for maintaining muscle mass and function.
Aging adults require higher protein intakes (1.2 g/kg/day—1.5 g/kg/day)
compared to the general population (0.8 g/kg/day) to combat anabolic
resistance. Distributing protein intake evenly across meals maximizes
muscle protein synthesis. High-quality protein sources, such as lean
meats, dairy, eggs and plant-based proteins, are beneficial. Whey
protein is particularly effective due to its high leucine content, which
stimulates muscle protein synthesis [4-6].

Leucine is a Branched-Chain Amino Acid (BCAA) directly
activates the mTOR pathway, which regulates muscle protein
synthesis. Supplementation with leucine-rich diets or products has
shown positive effects on muscle mass and strength in older adults.
Supplementing with Essential Amino Acids (EAAs) has demonstrated
benefits in increasing muscle protein synthesis, particularly when
dietary protein intake is inadequate. Vitamin D plays a vital role in
muscle health through its involvement in calcium homeostasis and
muscle function. Vitamin D deficiency is prevalent in aging adults and
is associated with reduced muscle strength and increased falls [7].

Randomized trials suggest that vitamin D supplementation (800 IU/
day-2,000 IU/day) improves muscle function and reduces the risk of
sarcopenia when combined with resistance exercise. Omega-3 fatty
acids (e.g., EPA and DHA) reduce chronic inflammation, which
contributes to muscle degradation. Studies indicate that omega-3
supplementation enhances muscle protein synthesis and improves
physical performance in older adults. Creatine supplementation, in
conjunction with resistance training, has been shown to enhance
muscle mass and strength in older adults. It improves energy
availability in muscle cells, supporting exercise performance. Calcium
and magnesium are vital for muscle contraction and bone health,
reducing the risk of falls and fractures. Vitamins C and E help reduce
oxidative stress, a contributing factor to muscle degradation [8-10].

Combining nutritional strategies with resistance exercise amplifies
muscle protein synthesis. Multi-modal interventions are increasingly
being recognized as the most effective approach to managing
sarcopenia. Despite advancements, several challenges remain in the
nutritional management of sarcopenia. Individual Variability
nutritional needs vary based on genetics, activity level and
comorbidities. Ensuring adherence to dietary and supplementation
regimens is a common hurdle. Future directions include personalized
nutrition approaches, utilizing biomarkers to tailor interventions and
integrating digital tools to monitor dietary adherence and outcomes.

Conclusion

Sarcopenia is a growing public health concern among aging adults,
necessitating effective management strategies. Nutrition plays a major
role in reducing its progression, with evidence supporting the benefits
of adequate protein intake, amino acid supplementation, vitamin D
and nutraceuticals. Combining these strategies with resistance exercise
offers a comprehensive approach to preserving muscle mass,
improving physical function and enhancing quality of life. Continued
research and innovation are essential to refine nutritional interventions
and address the challenges of sarcopenia in aging populations.
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