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Abstract: Prolonged exposure to hypoxic conditions at high altitude imposes sustained physiological stress on
the body’s energy metabolism. Lipid metabolism, as a major pathway for energy provision and metabolic
regulation, undergoes pronounced adaptive adjustment during hypoxic adaptation. Existing studies consistently
indicate that adenosine monophosphate—activated protein kinase (AMPK), a central sensor of cellular energy
status, plays a key regulatory role in hypoxia-associated remodeling of lipid metabolism. Evidence from animal
models, tissue-level observations, and cellular studies has shown that chronic hypoxia is commonly accompanied
by suppression of lipid synthesis pathways and enhancement of fatty acid oxidation, while the direction and
magnitude of these changes vary across organs such as the liver, adipose tissue, and skeletal muscle. Alterations

in lipid-metabolizing enzyme expression, mitochondrial function, and autophagy-related signaling are frequently
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observed alongside AMPK activation, suggesting that these processes are closely intertwined during metabolic

adaptation to low-oxygen environments. Clarifying the physiological significance of this metabolic remodeling

and its regulatory mechanisms may help deepen understanding of high-altitude adaptation and provide useful

insights for research on metabolic disorders associated with hypoxic stress.

Key words: high-altitude hypoxia; lipid metabolism; AMPK signaling pathway; metabolic adaptation; fatty acid

oxidation; mitochondrial function; mechanism
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