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Abstract Pregnancy is widely regarded as a physiological state of immune tolerance; however, the mechanisms by
which the maternal immune system selectively tolerates fetal tissues expressing paternal antigens remain incompletely
understood. In recent years, a growing body of research has focused on the immunoregulatory processes at the maternal—

fetal interface, gradually uncovering the pivotal roles of immune cells in shaping a localized immune-tolerant microenvi-
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ronment. Placental trophoblasts have also been implicated as active participants in modulating maternal immune respons-

es. Despite these advances, the cellular crosstalk, regulatory molecular networks, and dynamic mechanisms underlying

the establishment and maintenance of maternal-fetal immune tolerance throughout gestation remain to be fully elucidat-

ed. This review aims to systematically summarize the current understanding of key cellular and molecular mechanisms

involved in maternal-fetal immune tolerance and to discuss future directions and translational prospects in this emerging

field.
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Pregnancy related immune complications
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