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Abstract:

Sildenafil, a drug used in the treatment of erectile dysfunction, is a phosphodiesterase 5A inhibitor that increases cyclic guanosine

monophosphate (cGMP) levels. In addition to its vascular actions, sildenafil is also known to alter cardiac functions. This study was

undertaken to elucidate the effect of sildenafil on cardiac contractility and the underlying mechanisms. The experiments were con-

ducted on spontaneously-beating right atria isolated from adult rats. The effect of sildenafil on the isometric contractions in vitro was

examined in the absence or presence of antagonists. Sildenafil (0.001–10 µM) produced a concentration-dependent increase in the

atrial force of contraction without altering the atrial rate, even up to 10 µM. A concentration as low as 0.001 µM produced a signifi-

cant increase (16%) in force and the increase was about 50% at 10 µM. Pretreatment with methylene blue (a guanylyl cyclase inhibi-

tor) or N-�-nitro-L-arginine methyl ester (L-NAME, a nitric oxide synthase inhibitor) blocked the force changes induced by

sildenafil. Sildenafil-induced increase in force of contraction was also blocked by propranolol (a �-adrenoceptor antagonist) and dil-

tiazem (an L-type Ca�� channel antagonist). The present results demonstrate that sildenafil increases the atrial force of contraction

involving cGMP-�-adrenoceptor-Ca�� channel-dependent mechanisms.
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Abbreviations: cAMP – cyclic adenosine monophosphate,

cGMP – cyclic guanosine monophosphate, GTP – guanosine

triphosphate, L-NAME – N-�-nitro-L-arginine methyl ester,

NO – nitric oxide, PDE 5A – phosphodiesterase type 5A, PKA

– protein kinase A, sGC – soluble guanylyl cyclase

Introduction

Sildenafil is a cyclic guanosine specific phosphodies-

terase type 5A (PDE 5A) inhibitor that increases the

cyclic guanosine monophosphate (cGMP) levels by

preventing its hydrolysis to 5´GMP [2]. Even though

sildenafil is widely used in the treatment of erectile

dysfunction, it was also found to be useful in the treat-

ment of cardiac hypertrophy, myocardial ischemia/in-

farction, congestive cardiac failure, etc [7, 12, 14, 17,

18, 21, 22, 26]. Recently, sildenafil has been success-

fully used in the treatment of pulmonary hyperten-

sion, where it improved hemodynamic parameters [5,

26]. The improvement of hemodynamic parameters

was explained by decreased afterload leading to in-

creased cardiac output. However, in a report else-
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