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Research progress on T cell metabolic reprogramming in recurrent spontaneous abortion
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Abstract Recurrent spontaneous abortion (RSA) has a multifactorial etiology involving genetic, anatomical , endocrine , infectious , envi-
ronmental , and immunological factors. Immune imbalance at the maternal-fetal interface is a key mechanism underlying RSA ,and T cell
dysfunction is closely associated with this process. Reprogramming of glucose ,amino acid, and lipid metabolism reshapes T cell prolife-
ration, differentiation , and effector function, thereby disturbing the helper T (Th) 17/regulatory T (Treg) cell and Th1/Th2 cell balance and
weakening maternal-fetal immune tolerance. Signaling pathways such as mTOR , AMPK, and GCN2 are central regulators of these metabo-
lic-immune interactions. This review summarizes recent evidence regarding T cell metabolic reprogramming in RSA and discusses immu-
notherapeutic strategies based on metabolic regulation , thereby providing a reference for mechanistic studies and treatment development.
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