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Abstract: Metabolic diseases such as obesity, type 2 diabetes, metabolic dysfunction-associated steatotic liver
disease, have become major global public health challenges. Their pathogenesis is closely linked to dysregulation
of immune and inflammatory responses. This review summarizes the central role of immunoinflammation
underlying metabolic diseases, with emphasis on the interactive mechanisms between the immune system and
metabolic system. It is broadly appreciated that metabolic disturbances trigger chronic low-grade inflammation,
which exacerbates insulin resistance, adipose tissue dysfunction, and multi-organ damage through the involvement
of both innate and adaptive immune cells. Among these, metabolic reprogramming of macrophages, the dual role
of neutrophil extracellular traps in vascular injury and fibrosis, and the regulatory functions of Tregs represent
critical nodes in diseases progression. From this metaflammation perspective, intervention strategies are proposed
at multiple levels: Lifestyle modifications serve as a foundation to effectively improve immune-inflammatory
status; exploring the immunomodulatory potential of existing drugs for repurposing in metabolic disease treatment,
such as lansoprazole; and emerging therapies, such as GLP-1 receptor agonists and 115 -HSD1 inhibitors also

demonstrate strong effect on alleviating inflammatory responses. Collectively, these important advances not only
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deepen our understanding of the immunological mechanisms underlying metabolic diseases, but also lay a

theoretical foundation for developing novel strategies for the prevention and treatment of metabolic diseases,

highlighting promising potential in extending healthspan.
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