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	Introduction: Ascending urinary tract infections can cause abnormal ureteric functioning but little is known about the mechanisms causing this modulation. UPEC produce cytotoxic necrotizing factor (CNF-1) which triggers inflammation and apoptosis of urothelial cells 1. CNF-1 has also been shown to directly activate Rho-GTPases. There are however, no studies of this interaction in live ureteric tissue.

Aims: In the present study, we investigated how UPEC’s expressing CNF-1 can modulate phasic and agonist induced contractions in rat ureters. 

Methods: Phasic contractions in rat ureters evoked by electrical field stimulation (EFS) and stimulation by high-potassium and the cholinergic agonist carbachol have been investigated in the presence and absence of UPEC. Ureters were lumenally exposed to UPEC’s J96 or C536 or a control strain of K12 E.coli for 3 hours to study the effects on contractility. Sham loading procedures were performed using physiological saline. Tetraethylammonium (TEA) 1mM which specifically inhibits Ca-activated potassium channels was used to study tissue excitability. 

Results: Ureters exposed to UPEC’s J96 and C536 showed no overall decrease in the amplitude of phasic contractions induced by electrical field stimulation compared to sham and untreated controls but excitability of the tissues was markedly reduced. The impaired excitability was reversed by application of 1mM TEA which selectively inhibits BKCa channels. Carbachol-induced contractions were significantly increased in tissues exposed to UPEC’s when compared to high-potassium induced controls. Sham and K12 e.coli treated tissues showed similar high-potassium and carbachol responses to untreated ureters. Application of the rho-kinase inhibitor H1152 to UPEC exposed ureters, caused a reversal in the elevations in carbachol-induced contractions which mimicked responses seen in control ureters.

Conclusions: Our studies show for the first time the effects of UPEC’s on the intact contractile machinery of whole live rat ureters. These studies show that short exposures to UPEC’s can modulate the excitability of smooth muscle via a mechanism involving BKCa channels. Furthermore, there are additional effects of UPEC’s which our studies suggest are mediated in part by rho-kinase activation. Previous studies suggest that this may be as a result of CNF-1 secretion which constitutively activates the Rho-GTPases; RhoA, Rac1, and Cdc42 2.
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