Effects of acute hypoxia and pre-conditioning on contractility of isolated porcine urethra 
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Introduction. Chronic ischaemia and hypoxia have been linked to bladder dysfunction, with evidence for protective effects of hypoxic pre-conditioning in the bladder, using brief hypoxic episodes or pharmacological agents such as adenosine (Hisadome et al., 2007). However, little is known about the effects in related lower urinary tract tissues, such as the urethra, which can experience hypoxia and ischaemia due to atherosclerosis or bladder outlet obstruction. 
Aims. To investigate the acute effects of hypoxia on contractility of the isolated porcine urethra and the potential protective effects of pre-conditioning.
Methods. Female porcine urethra strips from a local abattoir were mounted in Krebs bicarbonate buffer (37°C) under normoxia (95%O2, 5%CO2), mild hypoxia (95%air (21%O2, 79%N2), 5%CO2) or severe hypoxia/glucose-free conditions (95%N2, 5%CO2). Responses to phenylephrine and carbachol were recorded. Separate tissues were pre-conditioned using mild or severe hypoxia followed by normoxia (10 minutes each), before switching to hypoxic conditions. Statistical analysis was via two-way ANOVA, with P<0.05 considered significant.
Results. Mild and severe hypoxia depressed maximal responses to both agonists. Phenylephrine responses were depressed by 62% (mild hypoxia, n=8) and by 84% (severe hypoxia, n=10) (p<0.05 and p<0.01 vs normoxia). Carbachol responses were depressed by 60% (mild hypoxia, p<0.05) and by 90% (severe hypoxia, p<0.01). Preconditioning did not alleviate the depression of carbachol responses, although preconditioning under mild, but not severe, hypoxic conditions partially prevented depressed phenylephrine responses.  
Discussion. Acute hypoxia depresses contractility of the urethra. Depression of α1-adrenoceptor-mediated responses, the main regulator of urethral tone, under mild hypoxia was partially prevented by a short period of pre-conditioning. Whilst the depressed contractility may contribute to symptoms associated with ischaemia in patients, including incontinence, pre-conditioning as a potential future therapeutic avenue requires further investigation.
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