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[ Abstract] In high-altitude regions, the unique challenges posed by the low-oxygen environment exert significant
stress on the physiological functions of the human body. Currently, there is an urgent need to develop a deeper
understanding of the pathogenesis, prevention and treatment strategies, as well as effective interventions, of altitude
sickness. In this paper, we explored the self-regulatory mechanisms of the human body in such extreme environments,
elaborating on the adaptive mechanisms at the molecular level and the process of acclimatization to high altitudes.
Furthermore, we summarized the historical background and distinctive advantages of hypoxic preconditioning in the
prevention and treatment of altitude diseases. Additionally, we reviewed various adaptation strategies employed by
populations in different high-altitude regions, along with the extensive use of Western medication, single-herb traditional
Chinese medicine remedies, and compound formulas and composite formulations of traditional Chinese medicine in
these regions. Through this paper, we intend to provide a theoretical foundation for the health maintenance of high-
altitude populations and to improve survival strategies under extreme environmental conditions. Our goal is also to
provide a theoretical reference for improving the physiological adaptability of newcomers to high altitude areas and for
deepening our understanding of the mechanisms of human adaptation to high-altitude environments.
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Fig 1 Parallel activation of Nrf2- and HIF-1-responsive gene programs by hypoxia

I : NADH-CoQ reductase complex; Il : succinic acid-CoQ reductase complex; Ill: CoQ-cytochrome reductase complex; IV: cytochrome oxidase; ROS: reactive

oxygen species; Keap1l: Kelch-like ECH-associated protein 1; Nrf2: nuclear factor E2-related factor 2; HIF-1a: hypoxia-inducible factor 1-alpha; HIF-p: hypoxia-inducible

factor beta; PHD: prolyl hydroxylase; CBP: the coactivator CREB-binding protein; e : electron; O, : superoxide; a-KG: a-ketoglutarate; Maf: mast cell activation factor.
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