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Abstract

¢ Diabetic retinopathy (DR) is one of the most common
and serious microvascular complications of diabetes,
posing a significant threat to patients’ visual health. In
recent years, epigenetic mechanisms have garnered
increasing attention in the scientific community for their
pivotal role in the onset and progression of DR. This paper
systematically examines the regulatory roles of epigenetic
mechanisms in DR, covering key pathways such as DNA
methylation,
remodeling, and non-coding RNAs. Under hyperglycemic
conditions in diabetes, these epigenetic mechanisms
modulate gene expression, thereby influencing critical
pathological processes such as stress,
inflammatory responses, mitochondrial dysfunction, and
metabolic memory. This article reviews recent advances in
epigenetic regulation in DR, providing an in - depth
analysis of its underlying molecular mechanisms and
complex regulatory networks, and explores the potential
of epigenetic markers as diagnostic biomarkers and
therapeutic targets. Additionally, this article highlights
emerging therapeutic strategies targeting epigenetic
modifications, aiming to provide a theoretical foundation
and research direction for the early diagnosis and
precision treatment of this disease.
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