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Introduction
At its core, toxicogenomics seeks to unravel the complex interplay 

between genes and toxicants, shedding light on how exposure 
to chemicals in�uences gene expression, protein synthesis, and 
cellular pathways. By analyzing changes in gene expression patterns, 
researchers can identify biomarkers of toxicity, elucidate underlying 
mechanisms of action, and predict individual susceptibility to adverse 
health e�ects [1-3].

Methodology
Toxicogenomics employs high-throughput technologies such as 

microarrays and next-generation sequencing to pro�le gene expression 
across the entire genome. �ese techniques allow researchers to examine 
thousands of genes simultaneously, providing a comprehensive view of 
how cells respond to di�erent toxicants and environmental stressors 
[4,5].

Applications of toxicogenomics

One of the key applications of toxicogenomics is in chemical risk 
assessment, where it o�ers a more nuanced understanding of how 
chemicals may impact human health. By examining gene expression 
signatures associated with toxic exposure, researchers can identify 
early indicators of toxicity and assess the potential hazards posed by 
environmental pollutants, industrial chemicals, and pharmaceuticals.

Toxicogenomics also holds promise for personalized medicine, 
enabling clinicians to tailor treatment strategies based on an individual's 
genetic pro�le. By analyzing genetic variants that in�uence drug 
metabolism, toxicity, and e�cacy, healthcare providers can optimize 
drug selection and dosing regimens, minimizing adverse reactions and 
improving therapeutic outcomes.

Furthermore, toxicogenomics plays a crucial role in elucidating 
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