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Structure of B-Type Natriuretic Peptide 





Illustration of the atrial fibrillation pathophysiology 

European Heart Journal (2013) 34, 1475–1480 
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BNP levels on AF

Sinner M.F, et al. Europace (2014) 16, 1426–1433. 

Community-based cohort studies –
pooled CHARGE-US cohorts over 5 years of follow-up

• BNP, not CRP, substantially 

improved AF risk prediction 

beyond clinical factors in an 

independently replicated, 

heterogeneous population. 

• BNP may serve as a 

benchmark to evaluate novel 

putative AF risk biomarkers. 



Circulation. 2011;123:2077-2082

 BNP levels correlate with AF burden in patients with lone AF and are 

strong predictors of recurrent arrhythmia after ablation. 

 Elevated BNP levels may reflect increased cardiac chamber wall stress 

and/or intrinsic atrial disease, thus increasing the risk of arrhythmia 

recurrence. 



BNP EFFECTS 



BNP & CNP on SAN (mice)

Journal of Molecular and Cellular Cardiology 52 (2012) 1122–1134



BNP exert EP effects through NPR-A & NPR-B

Journal of Molecular and Cellular Cardiology 52 (2012) 1122–1134



Effects of BNP and CNP on SAN myocytes in the 

presence of the PDE 3 inhibitor - milrinone 

Journal of Molecular and Cellular Cardiology 52 (2012) 1122–1134



Background: HF plays a critical role in the genesis of AF. A high BNP 

level occurs in patients with HF and in patients with AF. However, the 

role of BNP in the pathophysiology of AF is not clear. The purposes of 

this study were to evaluate the effects of BNP on pulmonary vein (PV) 

arrhythmogenesis.

Methods and Results: Whole-cell patch clamp and fluorescence were 

used to study the action potential, ionic currents, and calcium 

homeostasis in isolated single rabbit PV cardiomyocytes before and 

after a BNP infusion, with or without ODQ (10 μM), milrinone (50 μM), or 

ouabain (1 μM). 



Effect of BNP on action potential 

morphology of PV cardiomyocytes



Effects of the BNP on the electrical activity of 

PV cardiomyocytes



Effects of BNP on the sodium current in PV 

cardiomyocytes



Effects of BNP on Calcium Handling



Effects of ouabain, losartan, and BNP on 

PV cardiomyocytes



Effects of NPs on electrical conduction in 
the sinoatrial node (mice)

Azer J, et al. J Physiol 592.5

(2014) pp 1025–1045 .



Effects of Wild-Type and Mutant Forms of ANP on Atrial 
Electrophysiology and Arrhythmogenesis

ANP mANP

Hua R, et al. Circ Arrhythm 

Electrophysiol. 2015;8:1240-1254 



Effects of Wild-Type and Mutant Forms of ANP on Atrial 
Electrophysiology and Arrhythmogenesis

L-type Ca2+ currents (ICa,L) 
(NPR-C/−) mice.

L-type Ca2+ currents (ICa,L) 
human right atrial 

myocytes

L-type Ca2+ currents (ICa,L) 
Mouse RA

Hua R, et al. Circ Arrhythm 

Electrophysiol. 2015;8:1240-1254 



Effects of Wild-Type and Mutant Forms of ANP on Atrial 
Electrophysiology and Arrhythmogenesis

Hua R, et al. Circ Arrhythm Electrophysiol. 

2015;8:1240-1254 



Circ Arrhythm Electrophysiol. 2015;8:546-553





Conclusions

 BNP – a marker of HF as well as AF.

 BNP regulates PV electrophysiological characteristics 

and impairs sodium and calcium homeostasis. 

 Activation of cyclic GMP, inhibiting PDE3 and Na+/K+ -

ATPase might participate in BNP modulation of PV 

electrophysiology in the pathophysiology of HF-related 

atrial arrhythmogenesis.

 NPs regulate electrical conduction and atrial 

electrophysiology and arrhythmogenesis.

 mANP causes AF and wild- type ANP is antiarrhythmic. 

 In together with ARB, NP might improve HF without 

increase of AF.
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