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Inhibition of myocyte-specific enhancer factor 2A improved
diabetic cardiac fibrosis partially by regulating endothelial-to-
mesenchymal transition
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ABSTRACT

Cardiac fibrosis is an important pathological process of diabetic cardiomyopathy,
the underlying mechanism remains elusive. This study sought to identify whether
inhibition of Myocyte enhancer factor 2A (MEF2A) alleviates cardiac fibrosis by
partially regulating Endothelial-to-mesenchymal transition (EndMT). We induced
type 1 diabetes mellitus using the toxin streptozotocin (STZ) in mice and injected
with lentivirus-mediated short-hairpin RNA (shRNA) in myocardium to inhibit
MEF2A expression. Protein expression, histological and functional parameters were
examined twenty-one weeks post-STZ injection. We found that Diabetes mellitus
increased cardiac MEF2A expression, aggravated cardiac dysfunction and myocardial
fibrosis through the accumulation of fibroblasts via EndMT. All of these features
were abolished by MEF2A inhibition. MEF2A gene silencing by shRNA in cultured
human umbilical vein endothelial cells (HUVECs) ameliorated high glucose-induced
phenotypic transition and acquisition of mesenchymal markers through interaction
with p38MAPK and Smad2. We conclude that inhibition of endothelial cell-derived
MEF2A might be beneficial in the prevention of diabetes mellitus-induced cardiac
fibrosis by partially inhibiting EndMT through interaction with p38MAPK and Smad2.

INTRODUCTION for this change remains unclear. Given the increased risk
of heart failure in diabetic patients, a better understanding
Diabetes mellitus (DM) can affect cardiac structure of the underlying mechanisms and additional therapeutic

strategies would be of considerable value.

Studies have shown that endothelial-to-mesenchymal
transition (EndMT) plays an important role in myocardial
fibrosis [2]. EndMT is considered to be a driving process
resulting in the trans-differentiation of endothelial cells into

and function and lead to heart failure in the absence of
atherosclerosis and hypertension, which is called diabetic
cardiomyopathy (DCM) [1]. Myocardial fibrosis is often
present in end-stage heart failure caused by DCM. Although

fibrosis, which is attributed to an excess deposition of mesenchymal cell types, characterized by a loss of cell-cell
extracellular matrix (ECM) components, is one of the most adhesion and a change in cell polarity and accompanied
common pathological changes found in various organs, by a reduction in endothelial marker expression, such as
including the heart, the detailed mechanism responsible vascular endothelial cadherin (VE-cadherin) and CD31, and
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by Masson’s trichrome (blue staining) and Picrosirius Red staining (red and yellow staining) after 20 weeks of diabetes mellitus in all groups

mouse. Scale bars=40 um. B. Quantification of interstitial fibrosis after 20 weeks of diabetes mellitus. C. Quantification of perivascular

fibrosis after 20 weeks of diabetes mellitus. Data are mean=SEM. *p<0.05 compared with control; # p<0.05 compared with vehicle

treatment group. n= 8 mice for each group.
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