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Introduction. Urinary tract infections, predominantly caused by uropathogenic Escherichia coli (UPEC), are among the most common bacterial infections worldwide. Mas-related G protein-coupled receptors (MRGPRs), particularly MRGPRX2, and antimicrobial peptides such as β-defensin-1 (BD1), have been implicated in mucosal immune responses. However, their roles in bladder immunity remain poorly defined.

Aims. This study aims to characterize the expression of MRGPRX2 and BD1 in porcine bladder tissue under normal and UPEC-infected conditions, and to determine whether MRGPRX2 activation modulates BD1 expression in vitro.
Methods. Porcine bladder tissues were exposed ex vivo to the UPEC strain UTI89 and processed for immunohistochemistry to assess MRGPRX2 and BD1 expression. In parallel, human urothelial RT4 and UROTSA cells were infected with UPEC in the presence or absence of the MRGPRX2 agonist compound 48/80. BD1 levels were quantified using ELISA, and mRNA expression of MRGPRs and BD1 was analysed via RT-PCR. 
Results. UPEC caused significant damage to urothelial integrity, barrier function, and permeability, as evidenced by the loss of uroplakins and tight junction protein ZO-1 expression. However, there were no significant differences in the density of MRGPRX2 and BD1 immunoreactivity in the urothelial layer between control and UPEC-infected bladder tissues. Similarly, mRNA expression levels of MRGPRX2 or BD1 did not show significant changes across treatment conditions. Basal BD1 levels in RT4 cells were approximately 20 pg/ml and nearly undetectable in UROTSA cells. Treatment with compound 48/80, however, significantly increased BD1 levels to 150–200 pg/ml in both cell types. 
Discussion. UPEC induced substantial damage to the urothelium and uroplakin layer. Despite this, MRGPRX2 and BD1 immunoreactivity remained unchanged in porcine bladder tissues. Although mRNA expression of MRGPRX2 and BD1 was unaffected by UPEC infection and compound 48/80 treatment, compound 48/80 significantly enhanced BD1 production and secretion in both RT4 and UROTSA cells. These findings provide valuable insight into the potential interaction between MRGPRX2 and BD1, suggesting that MRGPRX2 may play a role in modulating bladder immune responses during infection.
