Depressed porcine ureter contractility with acute hypoxia is not alleviated by pre-conditioning 
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Introduction. The damaging effects of hypoxia and the protective effects of hypoxic pre-conditioning using brief, intermittent hypoxic episodes or pharmacological agents such as adenosine have been described in the urinary bladder (Yu et al., 2004). The effects of hypoxia in other lower urinary tract (LUT) tissues, such as the ureter, which also experience hypoxia and ischaemia due to infection and obstruction with stones, are not yet known. 
Aims. The aim was to examine the acute effects of hypoxia on contractility of the isolated porcine ureter and any potential protective effects of pre-conditioning.
Methods. Strips of ureter from female pigs 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). The effects of cumulative concentrations of phenylephrine and 5-HT on ureteral phasic contractions were recorded. Pre-conditioned tissues were exposed to mild or severe hypoxia followed by a period of normoxia (10 min. each), before switching to continued hypoxia. Statistical analysis was via two-way ANOVA.
Results. Under normoxic conditions phenylephrine and 5-HT increased the frequency and amplitude of phasic contractions in ureteral strips. Mild hypoxia significantly reduced the maximum frequency of phenylephrine-induced responses (by 71%, p<0.05, n=8), but did not affect amplitude, and similarly reduced the frequency of 5-HT-induced contractions (by 64%, p<0.05, n=8), but not the amplitude. Phasic and agonist-induced contractions completely ceased under severe hypoxic conditions. Preconditioning did not prevent the effects of mild or severe hypoxia.
Discussion. Ureteral smooth muscle is very sensitive to changes in oxygen levels in vitro. This may contribute to the symptoms experienced by patients with hypoxia due to ureteral stones or infections. Pre-conditioning using brief, intermittent hypoxic episodes did not prevent the depression, which is different to the bladder, and may suggest a difference in the mechanisms of oxygen sensing/signalling in the ureteral smooth muscle.
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