
A dynamic peripheral immune landscape
during human pregnancy

Dynamic landscape of peripheral blood immunity

during human pregnancy

FAYETTEVILLE, GA, UNITED STATES,

April 16, 2025 /EINPresswire.com/ --

This study uncovers dynamic immune

adaptations during pregnancy through

single-cell RNA sequencing of

peripheral blood mononuclear cells at

different pregnancy stages. A gradual

reduction in cytotoxicity of T and NK

cells, along with decreased MHC-II and

CD40 signaling in T and B cells,

suggests weakened adaptive immunity.

Meanwhile, upregulated pro-

inflammatory genes in monocytes may

compensate for this reduction. Late pregnancy shows a transition toward immune activation in

dendritic and CD4+ T cells. Notably, we highlight a novel pro-aging effect of pregnancy, which

may reverse postpartum. These findings enhance our understanding of pregnancy immunity

and its impact on disease risk.

Pregnancy triggers profound immune adaptations to ensure fetal tolerance and successful

delivery; however, these changes can alter maternal susceptibility to various diseases. Traditional

models of maternal immunity have overlooked the dynamic immune shifts across different

pregnancy stages and their implications for maternal health. During pregnancy, the maternal

immune system undergoes widespread adaptive changes to ensure fetal tolerance and facilitate

normal delivery. This unique immune state affects the mother's susceptibility to diseases,

manifesting differently in the early, middle, and late stages of pregnancy.

Research indicates that while the risk of infections increases during pregnancy, the incidence of

autoimmune diseases, such as uveitis, decreases, only to rise again postpartum. Therefore,

exploring immune system differences across the various stages of pregnancy is needed to

elucidate the underlying mechanisms of pregnancy-related immune disorders.

In a study led by Prof. Wenru Su and Prof. Xianggui Wang, single-cell RNA sequencing (scRNA-

seq) was performed on peripheral blood immune cells from pregnant women at various stages

of pregnancy, postpartum, and healthy controls.

http://www.einpresswire.com
https://doi.org/10.1016/j.fmre.2022.06.011


“We established a high-resolution immune map of maternal immune changes, uncovering key

insights into pregnancy-associated immune adaptations and immune aging,” explains Su.

“Pregnancy induces a notable decline in adaptive immunity, particularly in T and B cells, while

activating monocytes as a compensatory mechanism.

The researchers also observed a transition from immune suppression to activation in late

pregnancy, potentially contributing to labor and delivery. Overall, the team’s findings, published

in KeAi’s Fundamental Research, highlight three key discoveries:

Suppressed Adaptive Immunity: Pregnancy reduces cytotoxic gene expression in CD8+ T and NK

cells, particularly in late pregnancy, and downregulates Th17 cell differentiation and B-cell

signaling, resulting in a weakened adaptive immune response.

Compensatory Inflammatory Response: Monocytes exhibit increased activation and pro-

inflammatory gene expression, particularly through IL-1 signaling, which may compensate for

the decline in adaptive immunity and align with physiological inflammation in late pregnancy.

Immune Aging During Pregnancy: Pregnancy promotes immune aging, as evidenced by

increased oxidative stress, inflammation, and expression of senescence markers such as

CDKN1A and STAT3 in monocytes and NK cells. Notably, these changes are partially reversed

postpartum, suggesting that antioxidant therapies may aid postpartum recovery.

“Our study provides the first single-cell resolution of maternal immune dynamics during

pregnancy,” adds Su. “The increased monocyte activity in late pregnancy could serve as a

potential predictor of birth outcomes, and the reversal of immune aging postpartum highlights

the need for antioxidant interventions to support maternal recovery.”
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