Uropathogenic Escherichia coli causes significant urothelial damage in an ex vivo porcine bladder model, with no protective effect observed from cranberry or D-mannose 
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Introduction. Urinary tract infections (UTIs) are common infections primarily caused uropathogenic Escherichia coli (UPEC). To date, there is limited understanding of how UPEC affects the physiology of the bladder mucosal layer. UTIs are typically treated with antibiotics. However, due to the rise in antimicrobial resistance, there is a demand to identify other nonantibiotic alternatives.
Aims. This study aimed to investigate the impact of UPEC on the urothelium and lamina propria in an ex vivo porcine bladder model.  Isolated bladder mucosal strips were also studied for their contractility in response to acetylcholine, serotonin, and neurokinin A. The effects of cranberry and D-mannose against UPEC infection were also determined.
Methods. Sheets of full-thickness bladder specimens from fresh female porcine bladders were placed in chambers with media separately bathing the lumenal side and serosal surface. The lumenal side was treated with antibody-free media (control), cranberry (3 mg/mL) or D-mannose (10 mM), with or without UPEC (UTI89, OD600:0.4) for 4 hours at 37oC, followed by processing for organ bath, H&E staining, and immunohistochemistry experiments. 
Results. UPEC demonstrated significant damage to the urothelial integrity (urothelial cell loss), barrier function, and permeability (loss of uroplakins and tight junction protein ZO-1 expression). Remarkably, bladders infected with UPEC demonstrated a significantly higher contractility response to serotonin compared to the control. However, neither cranberry nor D-mannose provided a protective effect against urothelium damage caused by UPEC challenge. Additionally, the UPEC-induced increase in contractile response to serotonin was not reversed by cranberry.
Discussion. UPEC caused significant damage to the urothelium and uroplakin layer, and neither cranberry nor D-mannose demonstrated a reduction in this damage. Although some oedema was observed within the submucosal layer, where the contractile mechanisms involve myofibroblasts and thin smooth muscle bundles, the majority of the UPEC-induced damage was confined to the urothelial layer and did not result in noticeable changes in contractility. Overall, this study provided valuable insight into how UPEC causes significant damage to urothelial cell biology. Additionally, it highlighted the potential role of serotonin in bladder infections.
