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Abstract

Objective: To investigate the circadian rhythm characteristics and regulatory mechanisms of male
reproductive function across three temporal dimensions—day-night cycle, seasonal variations, and
life cycle, and to elucidate the relationship between circadian rhythm disruption and reproductive
function. Methods: Literature from the past decade on the relationship between circadian rhythm,
season, and life cycle dimensions with reproductive function was searched in two databases—PUB-
MED and China National Knowledge Infrastructure (CNKI)—to investigate the rhythmic patterns of
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male reproductive function and its regulatory mechanisms, such as the biological clock and the hy-
pothalamic-pituitary-thyroid (HPG) axis. Results: The study demonstrates that male reproductive
function exhibits circadian, seasonal, and life-cycle rhythms, regulated by the biological clock and
the hypothalamic-pituitary-gonadal (HPG) axis. Disruption of these rhythms is associated with im-
paired reproductive health. Conclusion: A comprehensive understanding of the male reproductive
circadian rhythm cycle can provide guidance for optimizing fertility assessment and infertility in-
tervention, which is of significant importance for enhancing the prevention and management of male
reproductive health.
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Figure 1. Literature screening flowchart
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Table 1. Summary of studies on the impact of circadian rhythm/sleep patterns on male reproductive function
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Table 2. Summary of studies on the impact of seasonal rhythms on male reproductive function
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Table 3. Multidimensional characteristics of the study on the evolution of reproductive function throughout the male life cycle
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Figure 2. Multi-time rhythm regulation of male reproductive function
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Table 4. Key literature on the impact of modern lifestyles on male reproductive rhythms
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