
Diabetic Retinopathy (DR), a microvascular complication 
of diabetes, stands as the leading cause of vision 
impairment among middle-aged adults. Current treatments 
primarily focus on symptom management and preventing 
further damage, including intravitreal injection of anti-
VEGF agents, laser photocoagulation, and vitreous surgery. 
However, these interventions are invasive and often only 
stabilize visual acuity rather than improve it. 

MiRNAs (MicroRNAs) have recently emerged as 
significant regulators of gene expression and are implicated 
in the pathogenesis of various diseases, including DR. 
Several miRNA profiling studies have been conducted to 
identify dysregulated miRNAs associated with DR. The 
altered expression of specific miRNAs has been linked to 
crucial processes such as angiogenesis, inflammation, and 
oxidative stress, which are critical contributors to the 
development of diabetic retinopathy.
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HRECs were treated with high glucose (HG, 25mM D-glucose), 
hypoxia (1% oxygen), or a combination of HG and hypoxia for 5 
days. Osmotic control (OC, 5 mM D-glycose + 20mM L-glucose) 
and normoxia (21% O2) served as control conditions. 
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Epigenetic modifications, especially miR alterations, play a crucial 
role in driving retinal endothelial cell dysfunction and subsequent 
angiogenesis in DR. This study aims to explore the impact of 
hyperglycemia and hypoxia on miRNA expression in Human Retinal 
Endothelial Cells (HRECs) to identify potential targets for DR 
treatment. 
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ALTERATIONS OF miRNA DIFFERENTIAL PROFILE UNDER MULTIPLE CONDITIONS

CONCLUSION
Pathological neovascularization in hyperglycemic conditions is significantly influenced 
by hypoxia. Exposure to high glucose and hypoxia induces substantial dysregulation of 
multiple miRNAs in HRECs, with some demonstrating distinct effects while others 
respond similarly, all crucial in angiogenesis regulation. This highlights the role of 
aberrant miRNA expression in the mechanisms underlying diabetic retinopathy (DR) 
pathogenesis. Particularly noteworthy is the upregulation of miR-124-3p, exhibiting the 
highest fold change (+4.1) under HG + hypoxia conditions. Previous studies have 
associated this miRNA with numerous genes implicated in diabetic retinopathy, 
suggesting it as a promising target for future DR treatment development.
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