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[Abstract] Muscle strength training, as a core intervention in rehabilitation therapy, involves multi—dimensional
coordinated regulation of nerve muscle metabolism as its basic mechanism of action. This study systematically
integrates physiological, molecular biology, and biomechanical evidence to reveal that muscle strength training
promotes motor function recovery through the following pathways: at the neural level, optimization of motor
unit recruitment patterns and enhancement of corticospinal tract excitability improve neural drive efficiency; At
the muscle level, the conversion of muscle fiber types and the increase in myofibrillar protein synthesis drive
long—term muscle strength gain; At the metabolic level, the reshaping of energy metabolism pathways and the
action of lactate "metabolic signaling" promote the proliferation of muscle satellite cells. Clinical practice has
shown that individualized strength training programs can significantly improve the motor function of patients
with post—stroke hemiplegia, muscle strength decline after joint replacement surgery, and chronic muscle
atrophy. At the same time, by correcting abnormal movement patterns and enhancing joint stability, pain and
the risk of falls can be reduced. This study provides theoretical support at the mechanism level for muscle
strength reconstruction in rehabilitation therapy, and emphasizes the need to combine multi omics techniques
and intelligent algorithms in the future to further analyze the dose—response relationship and individualized
intervention strategies.
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