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Abstract

High-altitude hypoxia often leads to sleep disorders, significantly impairing human health and work capacity. Currently, the
pathological mechanisms of this condition are not fully elucidated, and effective preventive and therapeutic approaches are lacking.
In recent years, the gut microbiota, serving as a pivotal bridge between the environment and host physiology, has garnered increasing
attention for its role in hypoxia-induced sleep disturbances. Based on the gut-brain axis theory, this review systematically elaborates
on the cascade mechanisms through which high-altitude hypoxia induces intestinal microbiota dysbiosis, impairs gut barrier function,
and thereby triggers sleep disorders via multiple pathways, including immune-inflammatory activation, neurotransmitter metabolic
abnormalities, and central regulatory dysfunction.It highlights the intermediary roles of key microbial metabolites and discusses the
potential of probiotics to improve sleep through multi-target strategies, such as repairing the intestinal barrier, modulating immune
homeostasis, and restoring neurotransmitter balance, thereby providing new theoretical foundations and translational avenues for the
prevention and treatment of sleep disorders at high altitude.
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