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Individuals often suffer from insufficient or disrupted sleep due to night shifts, work pressure, and irregular
lifestyles. Sleep deprivation (SD), defined as an intentional or unintentional reduction in sleep quality or quantity,
has been associated with an increased risk of metabolic disorders, gut dysbiosis, emotional disturbances, and
diminished performance in occupational and physical activities. Functional probiotics have been shown to regulate
physiological homeostasis and ameliorate diseases through their impact on the microbiota and various
physiological pathways. In this study, we employed the modified multiple platform method (MMPM) to induce SD
in an animal model, simulating physiclogical dysregulation and psychological characteristics associated with SD.
We further investigated whether exercise and the probiotic Lactobacillus kefiranofaciens K6 could mitigate the
effects of SD on physiological homeostasis, neuropsychological function, inflammation, circadian rhythm, and
exercise capacity. We found that the probiotic K6 significantly alleviated depression and anxiety while improving
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