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[Abstract] Meibomian gland dysfunction (MGD) is the leading cause of evaporative dry eye. Epidemiological
evidence indicates a significantly higher prevalence of MGD among populations with metabolic diseases, suggesting a
profound intrinsic connection between them. This review utilizes the unique anatomical microenvironment of the
meibomian gland as its core entry point: the acini are completely avascular, and all nutrients must reach acinar cells
via diffusion across the basement membrane. The resulting physiological hypoxic microenvironment constitutes a
structural basis for understanding meibomian gland metabolism. Building upon this, the article systematically
elucidates the pathophysiological mechanisms by which systemic metabolic disorders impair meibomian gland
function across four dimensions: glycation-induced thickening of the basement membrane and the subsequent
strengthening of the diffusion barrier; Abnormalities in circulating lipid profiles leading to deterioration of meibum
quality; Paracrine injury driven by chronic low-grade inflammation and peri-acinar microvascular lesions. This review
posits that meibomian gland function is closely linked to systemic metabolic health, and incorporating MGD into the
spectrum of ocular complications of metabolic syndrome has significant theoretical and clinical value.

[Key words] Meibomian gland dysfunction; Metabolic syndrome; Physiological hypoxia; Diabetes mellitus;
Dry eye; Meibum
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