Androgen receptor signalling: Does it play a role in cardiac metabolism?
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Introduction. Cardiac hypertrophy is often accompanied by significant metabolic alterations. Emerging evidence suggests that androgen receptor (AR) signalling plays a critical role in cardiac physiology, influencing both hypertrophic growth and metabolic function. While androgens have been implicated in modulating cardiac hypertrophy, the effect of AR signalling on cardiac metabolism remains unclear.
Aims. In this study, we aim to determine whether androgens independently promote cellular hypertrophy and how androgen receptor antagonists modulate hypertrophy. Additionally, it also investigates the role of androgen signalling in regulating cardiac glucose metabolism. 
Methods. Cellular hypertrophy was induced in myocytes (differentiated from H9C2 cells) using either phenylephrine (PE, 100 µM) or dihydrotestosterone (DHT, 0.1 µM) for 48 hours. Inhibition of AR signalling was achieved by bicalutamide (10 or 50 µM). Hypertrophy was assessed by measuring cell surface area using microscopy and image J analysis. Expression of mitochondrial glucose transporter proteins, mitochondrial pyruvate carrier (MPC2) and pyruvate dehydrogenase (PDH) were quantified by western blot.
Results. Treatment with PE significantly increased cell size by 0.8-fold, compared to the control group (n=3, p=0.0004), whereas DHT treatment led to a slight 0.2-fold increase (n=3, p=0.1003). Co-treatment with bicalutamide partially attenuated PE-induced hypertrophy; however, this effect was not dose-dependent. Glucose transporters, MPC2 and PDH were reduced ~0.5-fold by PE-induced hypertrophy group. In contrast, their expression was elevated by bicalutamide co-treatment. Additionally, while bicalutamide co-treatment reduced DHT-induced hypertrophy, it also induced a dose-dependent upregulation of MPC2 and PDH expression. 
Discussion. This study shows that inhibition of AR signalling with Bicalutamide may increase mitochondrial glucose metabolism, although the extent of which may depend on the hypertrophic stimuli. It also remains to be determined if such effect may be influenced by the Randle shift, the reciprocal relationship between glucose-fatty acid oxidation. 
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