Cytotoxicity of doxazosin in bladder cancer in vitro and impact on bladder function
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Introduction. Bladder cancer is a prevalent, complex, and costly disease. Current treatments often involve the use of intravesical agents; however, these treatments are frequently limited by high recurrence rates and side effects that adversely affect the quality of life.

Aims. This study aimed to evaluate the cytotoxicity of the α1-adrenoceptor antagonist doxazosin on high-grade (T24) and low-grade (RT4) human bladder cancer cells. Additionally, the effects of luminal doxazosin treatment on normal bladder function were investigated using a porcine model.
Methods. T24 and RT4 cells were incubated for 2 hours with doxazosin (1-300 μM) or vehicle (DMSO), mimicking intravesical treatment. Cell viability was assessed at 24, 48, and 72 hours using the resazurin reduction assay. The luminal surface of female porcine bladders was treated with doxazosin (300 μM) or vehicle in modified Ussing chambers for 2 hours, followed by organ bath studies to assess functional responses.

Results. T24 and RT4 cells pre-treated with doxazosin showed a statistically significant, concentration-dependent decrease in cell viability after 24, 48, and 72 hours. There was no significant change in bladder responses to carbachol, ATP, electric field stimulation, or KCl after doxazosin treatment. However, there was a significant increase in the maximum contractile response to carbachol in the full-thickness bladder tissue (39.48 mN/mg [Control] vs. 50.74 mN/mg [Doxazosin]; p<0.001), with no significant change in potency detected (pEC50 5.53±0.14 [Control] vs. 5.77±0.12 [Doxazosin]).

Discussion. The study demonstrates that doxazosin induces concentration-dependent cytotoxicity in high-grade (T24) and low-grade (RT4) bladder cancer cells while having little effect on normal bladder function. This suggests its potential for targeted therapeutic interventions in bladder cancer.
