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要     旨 

Background: Atrial fibrillation (AF) is a frequent arrhythmia that is associated with morbidity and 

mortality. Proinflammatory and apoptotic signals promote atrial interstitial fibrosis that is involved 

in the pathogenesis of AF. Activation of the renin-angiotensin system has been established to 

promote proinflammatory signals, leading to atrial fibrosis. Rikkunshito (RKT), a traditional herbal 

medicine, has been demonstrated to exert anti-inflammatory, anti-apoptotic, and anti-fibrotic effects 

in several organs. This study tested the hypothesis that RKT can suppress angiotensin II (AngII)-

induced inflammatory atrial fibrosis and ameliorate enhanced vulnerability to atrial fibrillation (AF). 

Methods: Eight-week-old male C57BL/6 mice were subcutaneously infused with either vehicle or 

AngII (2.0 mg/kg/day) for 2 weeks. Water or RKT at a dose of 1,000 mg/kg/day were orally 

administered once daily for 2 weeks. In the preliminary experiments, RKT at a dose of 500 mg/kg/day 

failed to ameliorate AngII-induced atrial fibrosis. Similarly, this RKT dose did not reduce the AngII-

induced increase in AF inducibility and its duration. Increasing the dose of RKT to 1,000 mg/kg/day  
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effectively exerted anti-fibrotic and anti-AF effects against the AngII infusion. Therefore, RKT was 

administered at a dose of 1,000 mg/kg/day in these experiments. Morphological, histological, and 

biochemical analyses were performed. AF was induced either by transesophageal burst pacing in 

vivo or by burst/extrastimuli in isolated perfused hearts using a Langendorff apparatus.  

Results: RKT at a dose of 1,000 mg/kg/day for 2 weeks attenuated atrial interstitial fibrosis and 

profibrotic and proinflammatory signals induced by continuous infusion of AngII. RKT attenuated 

AngII-induced enhanced vulnerability to AF in in vivo experiments and in isolated perfused hearts. 

Atractylodin, an active component of RKT, exhibited antifibrotic activity comparable to that of RKT. 

RKT reversed AngII-induced suppression of sirtuin 1 (Sirt1) translocation to the nuclei. RKT 

suppressed AngII-induced phosphorylation of IκB, overexpression of p53, and cellular apoptotic 

signals and apoptosis. All of the antagonizing effects of RKT against AngII were attenuated by a 

concomitant treatment with a growth hormone secretagogue receptor (GHSR)-inhibitor. In addition, 

GHSR protein expression was examined in human LA tissue with (n=3) or without AF (n=3). Areas 

positive for GHSR were commonly observed in human atrial samples and were more abundant in 

samples with AF compared to samples without AF (p<0.01). 

Conclusion: Our results demonstrated that RKT prevented atrial fibrosis and attenuated enhanced 

vulnerability to AF induced by AngII. The results also suggested that potentiating the GHSR-Sirt1 

pathway is involved in these processes. It has been demonstrated that the upstream effect of 

angiotensin-converting enzyme inhibitor or angiotensin receptor blocker for preventing AF was 

controversial, and the catheter ablation as symptomatic treatment for AF is the focus of much 

attention. However, it is an interesting avenue for future studies to investigate whether RKT 

treatment could prevent AF, which lead to worse symptoms in patients with heart failure, according 

to its multiple effects including anti-inflammatory and anti-fibrotic effects and protective effects on 

cachexia with few adverse effects. 


