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Nutritional intervention strategies and molecular mechanisms for piglet weaning stress
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[Abstract] Post—weaning Stress Syndrome (PWSS) in piglets is a highly prominent problem in the current
livestock industry. It directly leads to a significant slowdown in the growth rate of weaned piglets and a
substantial increase in mortality rates, becoming a key issue that hinders the development of the livestock
industry. The fundamental cause lies in the stress response generated during weaning, which not only causes
severe damage to the intestinal barrier of piglets but also leads to immune system imbalance and metabolic
disorders. This article provides a comprehensive and systematic review of the nutritional intervention strategies
for PWSS, and thoroughly discusses the application mechanisms of various nutritional intervention methods.
These include the application of functional amino acids, such as the role of glutamine and arginine in repairing
the intestinal barrier; the combined use of probiotics and prebiotics, how to improve intestinal health by
regulating the intestinal microbiota; the anti—inflammatory and antioxidant properties of plant extracts and their
regulatory effects on the immune system of piglets; and the key role of fatty acids in maintaining the structure
and function of intestinal cells. Additionally, the article delves into the specific mechanisms of nutritional
regulation at the molecular level, revealing how nutritional intervention regulates the expression of tight
junction proteins (such as ZO—1, occludin) to affect the activation of inflammatory signaling pathways (such as
NF-k B, MAPK), and regulates the interaction network between the intestinal microbiota and the host,
thereby effectively alleviating the negative effects of weaning stress. The research results show that precise
nutritional intervention strategies can significantly enhance the intestinal barrier function of piglets, regulate their

immune response, and improve the balance of the intestinal microecology, thereby effectively alleviating the
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symptoms of PWSS. These findings provide a solid theoretical basis for improving the health level and

production performance of weaned piglets and have important guiding significance for the livestock industry.
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