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Age-related heterogeneity in the effects of exercise on multiple tissues and organs of the
body and its underlying mechanisms
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[Abstract] Aerobic exercise and resistance exercise have their own focuses in improving muscle mass, cardiopulmonary function,
neurocognition, and endocrine metabolism, etc. However, their effects are not uniform, but are significantly modulated by age. Based on
a review of the characteristics of the effects of aerobic exercise and resistance exercise on the body, this paper focuses on exploring the
age heterogeneity of the effects of exercise on the skeletal muscle system, cardiovascular system, nervous system and endocrine
metabolism system in the elderly and young groups, systematically integrating the evidence of the interaction between exercise and age ,
and analyzing its potential mechanisms. Compared to younger individuals, aging leads to functional decline and metabolic alterations in
the above mentioned systems. Consequently, older adults exhibit distinct characteristics in their physiological responses, adaptive
capacity, and degree of benefit from exercise. Examples include attenuated post-exercise muscle protein synthesis, more pronounced
cardiovascular and neuroprotective effects, and diminished recovery capacity. Therefore, when designing safe and effective exercise
regimens for the elderly, it is essential to consider age - specific factors and judiciously select the exercise modality, intensity, and
duration.
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Figure 1 Mechanisms through which exercise intervention influences aging heterogeneity across multiple body systems
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Table 1 Core perspectives on the effects of different exercise modalities on various systems
Exercise Publication Affected
. Literature title Authors Key findings
modality year system
RT An evidence - basednarrative review 2022 Lim C, Skeletal Primarily activates type Il muscle fibers
of mechanisms of resistance exercise- et al™ muscle and promotes muscle protein synthesis
induced human skeletal muscle and hypertrophy via the mTOR pathway
hypertrophy (a key pathway in muscle anabolism )
RT Effects of aerobic vs. resistance ex- 2023 Kim HB, Cardiovascular Improves the degree of arteriosclerosis,
ercise on vascular function and vas- et al™"” system increases carotid artery blood flow
cular endothelial growth factor in (though the effect is significantly weak-
older women er than that of aerobic exercise), and se-
lectively enhances vascular endothelial
growth factor to influence angiogenesis
RT Influence of resistance training on 2021 Keating Nervous Resistance training can improve gait
gait & balance parameters in older CJ,etal” system and enhance balance ability in older
adults: a systematic review adults
ET&RT The effects of physical exercise on 2018 Van der Lipid Both resistance and aerobic exercise can
fatty liver disease Windt DJ, metabolism  reduce liver fat content and ameliorate
et al™ the development of alcoholic liver dis-
ease, while resistance training addition-
ally reduces visceral fat
ET&RT Regulation of skeletal muscle glu- 2019 Evans PL, Glucose Both resistance and aerobic exercise can
cose transport and glucose metabo- et al®’ metabolism  lower fasting blood glucose and HbAlc
lism by exercise training levels, increase muscle phosphofructoki-
nase activity, and enhance the capacity
to utilize glucose for ATP production via
glycolysis
ET Exercise and cardiac health : physio- 2020 Moreira  Cardiovascular Induces physiological eccentric ventricu-
logical and molecular insights JBN, et system lar hypertrophy, reduces resting heart
al® rate, reverses ventricular remodeling,
and decreases myocardial ischemia/re-
perfusion injury and oxidative stress
ET Aerobic exercise training improves 2019 Kleinloog Nervous Aerobic exercise training can improve
cerebral blood flow and executive JPD, et system regional cerebral blood flow, enhance
function: a randomized, controlled al™! cognitive function, and exert beneficial

cross - over trial in sedentary older

men

effects on peripheral glucose metabolism

RT: Resistance training. ET: Endurance training.
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