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Small conductance , Ca2+ activated K+ (SK) channels

Background

Physiol Rev. 2014;94(2):609-53.
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Apamin effect in human & mice

J Biol Chem. 2003 5;278(49):49085-94
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SK in human (GWAS)

Nat Genet. 2010;42(3):240-4

• Association on chromosome 1q21 to lone AF ((rs13376333 

(intronic to KCNN3), aOR = 1.56)).  
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SK in chronic AF patients

Dobromir DOBREV, ESC 2019
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• Inhibition of SK channels prolongs atrial ERP without affecting QT 

and prevents/terminates AF in rat/rabbit/guinea pig models.

• SK channel inhibition possesses antiarrhythmic properties in a rat 

in vivo model of PAF with hypertension-induced atrial remodeling.

• SK currents play a role in canine atrial repolarization, are larger in 

PVs than LA, are enhanced by atrial tachycardia remodeling, and 

appear to participate in promoting AF maintenance. 

SK in animal models

Circ Arrhythm Electrophysiol. 2010;3:380-390

Circulation. 2014 28;129(4):430-40.

Hypertension. 2011;57:1129-1135.
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SK in melanocyte-like cells

Heart Rhythm. 2016;13(7):1527-35.
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Functional roles of SK channels

Heart Rhythm 2015;12:1845 – 1851
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Atrial myopathy in 

Metabolic syndrome ?
SK?
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Methods and Results
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Scheme of the model and investigations 
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Control (CTL)
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Cell data

1. mRNA, protein

2. Patch clamp
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Animal data

1. ECG, UCG

2. Optical Mapping

3. mRNA

4. Histology
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ECG 

Both group n ≥ 10
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UCG 

* p<.05

Both group n ≥ 10
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Optical mapping
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mRNA expression of SK in mice 

* p<.05
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Histology
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Conclusions
• SK channel is playing an important role of atrial myopathy in the metabolic 

syndrome.

▪ The MetS atria have shorter APD than controls and the APD shortening could be 

reversed by apamin. 

▪ The MetS atria and HL-1 cell have increasing expression of mRNA of the SK 

channels. 

▪ The MetS atria are more vulnerable to atrial burst pacing and have higher AF

inducibility and longer AF duration than controls. 
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Thank you for your attention!

蔡維中 k920265@gap.kmu.edu.tw
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