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Background: The inwardly rectifying potassium current (IK1) is thought to contribute to a stable resting 

membrane potential (RMP) as well as to the final phase 3 repolarization of the cardiac action potential. IK1 

is expressed in both atrial and ventricular myocytes, however, the ionic current have different densities in 

the two tissues. Until recently the lack of a specific IK1inhibitor has left us unable to study the role of IK1 in 

cardiac physiology more precisely. A new pentamidine analogue (PA-6) has shown efficient and specific IK1 

inhibition and by the use of this compound we aim to test the role of IK1 current in the heart. 

 

Methods: The study was performed as ex vivo experiments. Hearts from male Sprague Dawley rats were 

excised and Langendorff and microelectrode action potential recordings were performed. In the 

Langendorff apparatus a volume-conducted ECG was recorded as well as monophasic action potentials 

(MAPs) from atria and ventricles. Effective refractory periods of both atria and ventricles (aERP and vERP) 

were measured and the action potential duration (APD90) determined. Furthermore the atrioventricular 

Wenckebach cycle length (WCL) was studied. Following baseline measurements PA-6 was infused (200nM) 

and the effects measured up to 120 minutes following infusion. Action potentials were also studied using 

micro-electrode recordings on the right atria and wedges of the right ventricles. In the set-up PA-6 (200nM) 

was added and the effects on ERP and APD90 were studied up to 120 minutes following compound infusion. 

 

Results: Preliminary results show only minor effects on the atria in both the whole heart model and in the 

microelectrode recordings. In the ventricles inhibition of the IK1 current increases the APD90 and the ERP 

significantly after 45 minutes. No significant effect was seen on the WCL. 

 

Conclusion: As expected IK1 current plays a role in the repolarization of the cardiac action potential. The 

effects are obvious in ventricular tissue, however, not in atrial tissue. IK1 may thereby contribute less to the 

action potential in the atria than previously suggested.  

 
  


