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Research progress on nutritional strategies and mechanisms of action to

optimize serum testosterone in athletes
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Abstract: Serum testosterone is a key indicator for monitoring and predicting athletes' physical recovery and sports
performance; however, athletes often experience a decline in serum testosterone levels during training, which affects
training outcomes and health. Nutritional strategies, as a non-training means to adjust athletes' recovery needs,
actively enhance testosterone levels. The aim of this paper is to explore effective pathways and mechanisms by
which athletes can improve serum testosterone levels through nutritional strategies, thereby optimizing training
effects and enhancing competitive performance. Based on the primary mechanisms by which exercise regulates
serum testosterone, and in accordance with the characteristics of high-intensity and endurance exercises, this paper
reviews nutritional strategies including regulating energy and macronutrient intake, improving dietary structure, and
supplementing micronutrients, traditional Chinese medicine, and plant extracts. Future research should further focus
on the synergistic application of different nutritional interventions at various training stages and the special needs of
female athletes, and utilize omics technologies and wearable devices to provide more precise scientific support for
athletes, achieving precise regulation of serum testosterone levels and maximizing sports performance.
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