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Abstract (250-300 words):

Iron deficiency anemia (IDA) is identified as a global problem affecting billions of people, with predictions suggesting an alarming increase in at-risk populations by 2050. This study discusses the critical implications of IDA on human health, emphasizing its role in predisposing individuals to life-threatening diseases. It highlights the pivotal role of iron in essential cellular activities, including oxygen transport, electron transfer, gene expression, and DNA synthesis. This study delves into the multifaceted landscape of micronutrient imbalance, specifically focusing on the nuanced interplay between epigenetic and nutrigenetic factors associated with iron deficiency anemia and interaction with other metals. 
The intricate dance of micronutrient homeostasis is regulated by a symphony of genetic and epigenetic mechanisms. This study synthesizes current research, elucidating how iron deficiency anemia leaves its epigenetic imprint through alterations in DNA methylation, histone modification, and non-coding RNA expression. Concurrently, the nutrigenetic effects of individual genetic variations in predisposition to iron deficiency anemia are explored, providing a holistic perspective on the genetic underpinnings of susceptibility and response.

Understanding the combined epigenetic and nutrigenetic impact is curicial in figuring out the molecular mechanisms associated with disruptions in micronutrient balance. The interplay between iron regulatory proteins, epigenetic modifications, and individual genetic variations sheds light on the broader health implications of IDA. Because, dysregulation of iron-related genes may play a crucial role in life-threatening diseases.
This study requires additional investigation into the molecular pathways governing the epigenetic and nutrigenetic responses to iron deficiency anemia, fostering advancements in personalized interventions for both prevention and management. By comprehensively addressing these dual influences, we strive to contribute to a more nuanced understanding of the complex interactions shaping micronutrient balance in the context of iron deficiency anemia.
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