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Abstract : Chronic mountain sickness (CMS) is a clinical syndrome that develops following prolonged exposure to high-altitude
hypoxia, with excessive erythrocytosis as its central pathological feature. Studies have demonstrated that its pathogenesis is
closely associated with aberrant activation of the hypoxia-inducible factor (HIF) pathway and disruption of gut microbiota
homeostasis. Differential regulation of HIF-1a and HIF-2a leads to overexpression of erythropoietin (EPO) and vascular
remodeling, while dysbiosis of the gut microbiota and its metabolites further aggravates impaired adaptation to hypoxia. Clinical
studies have shown that HIF-2a-specific inhibitors can reduce hemoglobin levels in patients with CMS. In addition, probiotics,
fecal microbiota transplantation, and dietary interventions restore microbial homeostasis and increase the production of short-
chain fatty acids (SCFAs) , thereby indirectly suppressing HIF pathway activity and exhibiting potential for synergistic thera-
peutic effects. This review summarized the interactive mechanisms between the HIF pathway and gut microbiota in the patho-
genesis of CMS, as well as recent advances in therapeutic research, with the aim of providing a theoretical basis and directions
for the clinical translation of precision therapies for CMS.
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Table 1 HIF pathway downstream target genes and regulatory molecules
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Table 2 Comparison of characteristics between HIF-1aw and HIF-2a
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Table 3 Major changes in gut microbiota under hypoxic exposure
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Table 4  Roles of three key categories of gut microbiota metabolites in the hypoxic response
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