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[Abstract] Cattle endometritis is a highly prevalent reproductive system disease postpartum, primarily induced by
Gram—negative bacteria and their lipopolysaccharide (LPS), which significantly reduces reproductive efficiency and
milk production in dairy cows, causing substantial economic losses. Clinical treatment regimens dominated by
antibiotics are prone to inducing bacterial resistance, drug residues, and disruption of the reproductive tract
microbiota balance, necessitating safe and efficient natural alternative therapies. Spermidine, a naturally occurring
small-molecule polyamine widely present in organisms, exhibits multiple biological functions including
antioxidant activity, autophagy induction, and anti—inflammatory effects. This study employed RAW264.7 mouse
macrophages and bovine uterine epithelial cells as an in vitro model, combined with single—cell culture and
Transwell co—culture systems to simulate the local uterine microenvironment, to investigate the protective effects
and molecular mechanisms of spermidine against LPS—induced uterine inflammatory damage. Results
demonstrated that spermidine significantly inhibited the release of pro—inflammatory factors such as TNF—a, IL—6,
and IL—1B induced by LPS, reduced the degradation of key NF—«kB pathway proteins (e.g., IxBo) and the
phosphorylation/p65 nuclear translocation levels, decreased excessive reactive oxygen species (ROS) generation,
and alleviated apoptosis. Additionally, it upregulated the expression of autophagy—related proteins LC3—II and
Beclin—1, improved the expression of uterine epithelial barrier tight junction proteins (e.g., ZO—1) and
transepithelial resistance, and mitigated inflammatory injury to epithelial cells by macrophages. This study elucidates
for the first time the anti—inflammatory mechanism of spermidine in the uterine macrophage—epithelial cell
interaction, providing experimental evidence and theoretical support for developing spermidine as a natural
candidate drug for the prevention and treatment of endometritis in dairy cows.
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