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Hashimoto's thyroiditis (HT) is an autoimmune thyroid disorder characterized by inflammation and dysfunction of the thyroid gland, leading to hypothyroidism. 
This condition disrupts the production of thyroid hormones, resulting in symptoms of hypothyroidism. The development of HT involves complex interactions 

between genetic, environmental, and epigenetic factors. Treg cells, which are CD4+ T cells dependent on the expression of the foxp3 transcription factor for their 
development and differentiation, play a crucial role. Disruptions in these regulations can lead to an imbalance in the immune system and potential inflammatory 
responses. The recognition of foxp3 as a key regulator of Treg cell development and function has provided important insights into Treg cell biology. Changes in 
foxp3 expression or shifts in epigenetic patterns may contribute to Treg cell instability and abnormal behavior in autoimmune diseases. Environmental factors, such 
as diet, stress, and infections, can influence epigenetic changes like DNA methylation and histone modifications. These changes can alter the expression of foxp3, 
a critical gene in immune regulation. Studies have shown that increased methylation of FOXP3 is associated with higher thyroid-stimulating hormone (TSH) levels. 
Dietary habits are significant risk factors for the development of autoimmune diseases. This study aims to investigate how dietary interventions impact epigenetic 
changes in the foxp3 gene. Our research demonstrates that casein-free and gluten-free diets significantly reduce foxp3 gene methylation in HT patients, potentially 
enhancing immune regulation by improving the function of regulatory T cells (Tregs). This study supports the development of personalized dietary strategies for 
managing autoimmune diseases through epigenetic modulation. 
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