


1.1. Ionic channels in HUMAN Ionic channels in HUMAN atrialatrial myocytes under myocytes under 
normal and pathological conditions: normal and pathological conditions: AtrialAtrial FibrillationFibrillation

2.2. AtrialAtrial fibrillation increases the amplitude of the fibrillation increases the amplitude of the 
inward rectifier current (IK1)inward rectifier current (IK1)

3.3. The increase of The increase of atrialatrial IK1 stabilizes the spiral reentry IK1 stabilizes the spiral reentry 
waves (rotors) that underlie waves (rotors) that underlie atrialatrial fibrillation:fibrillation:

•• An increase in IK1 promotes An increase in IK1 promotes AtrialAtrial fibrillationfibrillation
5.5. We are interested in the endogenous and We are interested in the endogenous and 

pharmacological modulation of IK1pharmacological modulation of IK1
6.6. It has been described that AF markedly reduces the It has been described that AF markedly reduces the 

NO bioavailability in the atriaNO bioavailability in the atria
7.7. We decided to analyze whether NO regulates IK1We decided to analyze whether NO regulates IK1

WhyWhy werewere wewe interestedinterested in in analyzinganalyzing thethe effectseffects ofof NO?NO?



1.1. NO NO increasesincreases
human human atrialatrial IK1IK1

2.2. ThisThis effecteffect
produces:produces:

•• A A shortheningshorthening ofof
thethe durationduration ofof
thethe actionaction
potentialpotential

•• HyperpolarizesHyperpolarizes
thethe restingresting
membranemembrane
potentialpotential



NO NO increasesincreases in a in a concentrationconcentration--
dependentdependent mannermanner currentscurrents carriedcarried
by Kir2.1, Kir2.2, by Kir2.1, Kir2.2, andand Kir2.3 human Kir2.3 human 
channelschannels

ConsideringConsidering thethe physiologicalphysiological
cardiaccardiac concentrationsconcentrations ofof NO (200NO (200--
900 900 MM) ) andand thethe ICIC5050 forfor thethe
increasingincreasing effecteffect (80 (80 nMnM), ), itit can be can be 
concludedconcluded thatthat Kir2.x human Kir2.x human 
cardiaccardiac channelschannels are are extremelyextremely
sensitivesensitive toto NONO
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NO increases IK1 by the selective NO increases IK1 by the selective 
SS--nitrosylationnitrosylation of Cys76 of Cys76 
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Kir2.1 Kir2.1 CysteineCysteine selectivityselectivity isis determineddetermined
by by itsits environmentenvironment withinwithin thethe primaryprimary sequencesequence



Oxidative stress produced by AF significantly Oxidative stress produced by AF significantly 
reduces the reduces the SS--nitrosylationnitrosylation of the Kir2.1 channelof the Kir2.1 channel



ConclusionsConclusions
NO critically determines human NO critically determines human atrialatrial excitability and excitability and 
refractoriness by controlling the IK1 amplitude. This refractoriness by controlling the IK1 amplitude. This 
modulation is produced by means of the selective modulation is produced by means of the selective SS--
nitrosylationnitrosylation of Cys76 of Kir2.1 channelsof Cys76 of Kir2.1 channels

Thank you very much!Thank you very much!


