In vivo and cellular electrophysiological effects of chronic testosterone administration in canines
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Introduction. Chronic use of androgen anabolic steroids is expected to cause cardiac remodelling; however, the cardiac cellular electrophysiological effects of chronically high testosterone levels are not fully elucidated. 
Aims. The aim of this study was to assess the in vivo and cellular electrophysiological effects of chronic administration of high-dose testosterone undecanoate in a canine model, that exhibits significant translational value over small rodent models.
Methods. Male Beagle dogs were randomized into control (’Cont’) and treated (’Tr’) groups (n = 9 each). The ‘Tr’ group received 15 mg/kg of long-acting testosterone undecanoate intramuscular injections weekly, for 3 months. To investigate the cardiac remodelling effects of testosterone, in vivo (ECG, echocardiography) and in vitro (patch-clamp technique, immunocytochemistry) studies were performed. Data are expressed as Mean±SD.
Results. Testosterone level was significantly higher in the ‘Tr’ group (47.02 nm/L vs. 15.23 nm/L in controls). The chronic treatment resulted in thicker left ventricular anterior and posterior walls, and significantly shortened QT intervals (226±49 vs. 244.9±26.6 ms in controls; p<0.05) while widened the QRS interval (49.3±2.91 vs. 40.4±2.71 ms in controls; p<0.05). The changes in action potential duration at 90% repolarization (APD90) in left ventricular midmyocardial slices mirrored the in vivo QT and QTc changes and were significantly shorter in the ‘Tr’ group (235.2±26.7 vs. 283.6±28.5 ms in controls). Patch-clamp experiments revealed increased magnitudes of Ito, IK1, and IKs currents in cardiomyocytes isolated form the ‘Tr’ group.
Discussion. The observed changes may create a proarrhythmic substrate that can contribute to the development of life-threatening arrhythmias following chronic administration of high doses of testosterone. 
