 Sepsis model mice show altered intestinal 5-HT synthesis and metabolism.
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Introduction. Sepsis is characterized by organ dysfunction due to infectious diseases and is a direct cause of death in critically ill patients in the intensive care area, and developing measures to control sepsis is one of the important medical issues. In recent years, the involvement of 5-hydroxytryptamine (5-HT) in the progression of sepsis has been suggested. More than 90% of 5-HT is produced in enterochromaffin cells of the small intestine via tryptophan hydroxylase 1 (TPH1). The released 5-HT is taken up by the serotonin transporter (SERT) into peripheral cells and metabolized to 5-hydroxyindoleacetic acid (5-HIAA) by monoamine oxidase-A (MAO-A). 
Aims. In this study, we analyzed the fluctuations in protein expression related to the enhancement of 5-HT synthesis and metabolism during the progression of sepsis induced by cecal ligation and puncture (CLP).
Methods. CLP was performed on 11-week-old male BALB/c mice, and jejunal tissue was collected at 3, 6, 12, 24, and 48 hours post-procedure. mRNA expression was analyzed by real-time RT-PCR. Protein expression was analyzed by western blot and immunohistochemistry. 5-HT and 5-HIAA contents were measured by HPLC-ECD.
Results. While 5-HT levels transiently increased at 24 hours following CLP, 5-HIAA levels were already significantly elevated as early as 3 hours post-CLP. TPH1 mRNA expression peaked transiently at 12 hours, accompanied by an increasing trend in the number of anti-TPH antibody-positive cells. SERT expression also tended to increase, reaching peak at 12 hours. MAO-A protein expression significantly increased at 12 hours, whereas MAO enzymatic activity showed a sustained and significant decrease beyond 12 hours after CLP.
Discussion. These findings suggest that dysregulation of 5-HT synthesis and metabolism may play a pivotal role in the pathophysiology of sepsis. Furthermore, this serotonergic shift could serve as a potential therapeutic target, providing a rationale for the development of novel pharmacological interventions based on 5-HT modulation in sepsis treatment.
