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Abstract

Natural Killer (NK) cells at the maternal-fetal interface exhibit unique phenotypic and functional
features that are essential for the successful establishment and maintenance of pregnancy. In con-
trast to peripheral blood CD56dim NK cells, which are primarily cytotoxic, decidual NK cells during
pregnancy are predominantly of the CD56bright phenotype. This subset is characterized by low cy-
totoxicity and a high secretory capacity, playing a central role in maternal-fetal immune tolerance
and placental development. This review aims to systematically summarize the regulatory functions
of maternal-fetal interface NK cells, with a particular focus on the CD56bright subpopulation. First,
we highlight how CD56bright NK cells mediate immune regulation and promote spiral artery re-
modeling through the secretion of diverse cytokines, thereby ensuring adequate uteroplacental
blood flow. Second, we explore the specialized microenvironment of the maternal-fetal interface
that finely tunes NK cell function. In this context, the non-classical MHC-I molecule HLA-G, selec-
tively expressed by trophoblasts, engages inhibitory receptors on NK cells and plays a pivotal role
in establishing local immune tolerance. Decidual stromal cells further contribute to this regulatory
network via cytokine secretion. Furthermore, we discuss how dysregulation of these mechanisms
may contribute to pregnancy-related complications, including recurrent miscarriage and preeclamp-
sia. Finally, we outline future research directions, such as elucidating the interactions between NK
cells and other immune populations and developing therapeutic strategies targeting NK cell func-
tionality. By integrating recent advances, this review provides a comprehensive perspective on the
mechanisms underlying maternal-fetal immune tolerance and the pathophysiology of pregnancy
disorders.
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dNK UM R AR A Bz — Mz B . BT IhRE AR — R EAR B ANK 40 E Sk
R, FEAFBREPS SELEREILE, EEP4ETE.

7. BESRE

N FUBEAR S R 5T Dok AHRAI GBI, DASCIEGRAR SCB 1 CE 12 W RTVR I SRl AT
AT DO = & 17 R R T BAR R I AE L], AR b e i T T R T SR

Yo, TEIGARARED AT, X R MR BE AR SR A B Hh i R 1 s S It 9, mTRE
D3R BN IR YR A DS B R T KT o BRI, 5 IR RN R T AL o B A G Y
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