A meta-analysis to interrogate skeletal muscle anabolic response to resistance exercise protocol
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ABSTRACT:

INTRODUCTION: Aging is associated with sarcopenia, the progressive loss of skeletal muscle mass and function, leading to decreased mobility, increased
risk of falls and fractures, and reduced quality of life in older adults.* While resistance exercise is effective in counteracting muscle loss by promoting
muscle protein synthesis and hypertrophy, aging often impairs this anabolic response, a condition known as “anabolic resistance.”? This phenomenon results
in reduced muscle protein synthesis and attenuated muscle gains in older adults in response to resistance training. The underlying mechanisms of anabolic
resistance remain unclear, and existing studies show inconsistent findings due to varying study designs, exercise protocols, and small sample sizes. To
address this critical knowledge gap, this study employed a series of computational approaches to examine the current state of the field regarding anabolic
resistance of aged skeletal muscle in response to resistance exercise.

METHODS: We searched peer-reviewed literature published up to July 2024 for studies reporting skeletal muscle response to a resistance exercise protocol
in young and older adults. Summary estimates were computed using random-effects meta-analysis, and outcomes were stratified by sex.

RESULTS: A preliminary implementation of literature search identified 12 studies (273 young adults versus 290 older adults). Comprehensive clinical and
functional characterization of skeletal muscle response to acute and/or chronic resistance exercise protocols revealed that aged lower limb skeletal muscle
displayed blunted strength gains compared to young counterparts. Moreover, we discovered that the age-related decline in skeletal muscle anabolic response
is sex-specific, with aged females displaying blunted muscle strength gains compared to male counterparts.

DISCUSSION: While individual studies lacked a statistical power to draw confident conclusions, meta-analysis of the integrated data across the available
studies demonstrated that skeletal muscle displayed muscle strength gains to resistance exercise protocol in age- and sex-dependent manner. The findings
from this study suggest the development of sex-specific intervention strategies to promote skeletal muscle health in an older population.

SIGNIFICANCE/CLINICAL RELEVANCE:

® By employing a meta-analysis approach, this study enhances our understanding of age-related decline in skeletal muscle anabolic responses to resistance
exercise protocols.

® The findings highlight the need for sex-specific intervention strategies to effectively counteract anabolic resistance in aged skeletal muscle, improving
overall mobility and quality of life in older adults.
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