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Cardiac Fibrosis in Heart Failure: modRNA as New Molecular Therapy
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Background: Cardiac fibrosis is associated with heart failure (HF), which is the number 1 cause of death globally. Although cardiac 
fibrosis is a physiologic organ response to tissue injury and is necessary for healing, excessive fibrosis disrupts normal cardiac 
architecture and results in impaired ventricular function leading to sudden death and progressive heart failure.

Methods: Different animal models of HF were used to have a more extended comprehension of treatment for replacement fibrosis, 
such as myocardial infarct or reactive fibrosis such as pressure overload, PLN R14del transgenic mice or collagen antibody-induced 
arthritis (CAIA) RA mice.

Results: Hearts from HF mice displayed hypertrophy, fibrosis and reduced left ventricular fractional shortening compared to control. 
Cardiomyocytes from HF mice showed reduced cytosolic [Ca2+] transient amplitudes that were linked to reductions in sarcoplasmic 
reticulum (SR) Ca2+ store measured with Ca2+ imaging. Ca2+ handling proteins displayed oxidation-dependent posttranslational 
modifications that together with an increase in superoxide dismutase expression indicate a cell environment with oxidative stress. 
Modified mRNA represents a very promising therapy for acquired cardiomyopathy enabling cardiac gene expression manipulation 
in a rapid and target specific manner without genomic integration and systemic toxicity.

Conclusions: This study gives insights on important molecular mechanisms underlying the pathophysiology of cardiac fibrosis. 
Indeed molecular therapy based on chemically modified mRNA could be used as therapeutic plan in order to prevent cardiac 
molecular and physiological changes that impair cardiac function during HF.
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