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Editorial on the Research Topic 
Myocardial Remodeling: Mechanisms and Translational Implications

Left ventricular remodeling is an adaptive process modifying the ventricular size, shape, structure and mass of the myocardium. The ensuing cardiomyocytes loss, thereby activate intracellular signaling pathways, inflammatory reaction, and stimulate the renin-angiotensin-aldosterone (RAAS) and sympathetic nervous systems (Pfeffer et al., 1990; Rouleau et al., 1993). All of these result in myocardial fibrosis formation and ventricular cavity dilation (Liu et al., 2012; Van Berlo et al., 2013; Xie et al., 2013). Left ventricular remodeling remains the major determinant of cardiac function and survival after recovery from acute myocardial infarction (AMI) (White et al., 1987). Different available and promising therapeutic approaches are available to treat and attenuate the adverse effects of cardiac remodeling process by targeting the underlying pathophysiological mechanisms. Mainly, the RAAS regulates post-AMI cardiac remodeling process (Belge et al., 2014). As a consequence, blocking RAAS acts in a manner to stop left ventricular remodeling, reduce mortality and improve short- and long-term survival (Pfeffer et al., 1990). The goal of this Research Topic was to understand how aberrant cardiac remodeling contributes to the development and progression of heart failure (HF) and how to exploit this knowledge for therapeutic benefits to improve cardiac function and to prevent HF progression. In this Research Topic we have eight original research articles and one review article summarizing the recent advances in myocardial remodeling.
In their study, Zhang et al. intend to investigate the role and mechanisms of Sestrin2 (Sesn2), a stress-induced protein, in cardiac hypertrophy with the use of Sesn2 transgenic and AMPKα2 knockout mice by establishing a pressure overload-induced cardiac hypertrophy model via aortic banding surgery. Regarding cardiac hypertrophy in women, Wang et al. investigated the effects of G protein–coupled estrogen receptor 30 (GPR30), a membrane receptor of estrogen that displays protective roles in diverse cardiovascular diseases and investigated the effects of GPR30, activation on transverse aortic constriction (TAC)-induced cardiac hypertrophy of aged female mice. The novel finding of this study was that GPR30 activation could reduce TAC-induced cardiac fibrosis through downregulation of the MMP-9 level, which may provide the potential therapeutic targets for the treatment of pathological cardiac hypertrophy in postmenopausal women.
Mitochondrial dysfunction also plays an important role in the pathology of cardiac hypertrophy. Findings by Chen et al. suggested that quercetin, a natural flavonol agent, protected mitochondrial function by modulating SIRT3/PARP-1 pathway, contributing to the inhibition of cardiac hypertrophy in spontaneously hypertensive rats (SHRs) and H9c2 cells.
Then, atrial fibrillation (AF) which is the most common sustained cardiac arrhythmia in clinical setting, is associated with metabolic disorder, especially defective fatty acids oxidation (FAO). Thus, promoting FAO could prevent AF occurrence. Zhang et al. demonstrated that FAO promotion via L-carnitine attenuated obesity-mediated AF and structural remodeling by activating AMP-activated protein kinase (AMPK) signaling and alleviating atrial lipotoxicity. RAAS inhibitors can also inhibited the occurrence and development of AF induced by atrial fibrosis and realized significant benefits for the long-term survival of AF patients (Han et al., 2013; Turin et al., 2018). However, these conventional drugs cannot completely cure atrial fibrosis (McDonagh et al., 2021). Therefore, Hu et al. investigated the mechanisms and interventions of atrial fibrosis to reduce the atrial structural remodeling and electrical remodeling caused by atrial fibrosis in order to reduce the occurrence and development of AF. Jarkovská et al. show that effective suppression of electrical proarrhythmic remodeling and mortality but not hypertrophy indicates that the beneficial therapeutic effects of ACE inhibitor trandolapril in volume overload heart failure might be dissociated from pure antihypertrophic effects.
Moreover, mineralocorticoid receptor antagonists (MRA) have been described to reduce reactive fibrosis and improve cardiac function. However, Demkes et al. failed to demonstrate that combined treatment with GLP-1R agonist exenatide and MRA potassium canrenoate could minimize cardiac injury and limit progression to chronic HF in a pig model of ischemic/reperfusion.
Recently, LCZ696 (valsartan/sacubitril), the first of the new ARNI (angiotensin receptor-neprilysin inhibitor) drug class, has been recently approved for the treatment of chronic HF patients with reduced ejection fraction (HFrEF) after the PARADIGM- HF trial (McMurray et al., 2014; Campbell, 2017). The addition of the neprilysin component in LCZ696 augments plasma levels of natriuretic peptides (Voors et al., 2013) that counteract the RAAS and promote vasodilation, natriuresis, and inhibit fibrosis and hypertrophy. Despite recent formal recognition of ARNI by guideline authorities, there is a striking paucity of mechanistic data on the effect of ARNI on cardiac remodeling (McDonagh et al., 2021). In this Research Topic, Liu et al., investigated the mechanisms underlying the cardioprotective action of ARNI in the context of fibrosis and remodeling after AMI that are mostly unknown. They found that the improvement of cardiac function in the ARNI group was more significant than a single RAAS blocker. Then, they investigated the mechanisms involved in the role of the Wnt/β-catenin axis in the prevention of myocardial fibrosis and improvement of myocardial remodeling in the context of ARNI treatment (Palevski et al., 2017; Fu et al., 2019). Nevertheless, in the PARADISE-MI trial LCZ696 was not associated with a significant lower incidence of death from cardiovascular causes or incident HF compared to ramipril alone after an AMI (Pfeffer et al., 2021). At this stage, it is difficult to conclude, but the interesting findings shown by Liu et al., help to learn how ARNI acts and we will probably learn more from ongoing studies in this area.
Overall, the traditional guideline directed therapies target the RAAS and the sympathetic nervous system, but recently, cyclic guanosine 3′,5′-monophosphate (cGMP) and its downstream protein kinase G (PKG) signaling has attracted attention as a novel therapeutic target (Tsai and Kass, 2009). cGMP is a second messenger regulated through natriuretic peptide and nitric oxide pathways. In their review, Numata and Takimoto highlighted preclinical evidence of the benefits of cGMP/PKG augmentation in HF models.
In conclusion, this Research Topic provides an overview of the novel mechanisms and translational implications involved in myocardial remodeling leading to HF. This field of research is evolving rapidly, and it ultimately holds promise for more reliable and sensitive development of novel treatments.
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