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DESCRIPTION
Nutrigenomics is the study of how genes and nutrition interact, 
and their affect on  health and diseases. It aims to understand 
how different nutrients can influence the expression and 
function of genes, and how genetic variations can affect the 
response and metabolism of nutrients [1]. By identifying and 
understanding these gene-nutrient interactions, nutrigenomics 
can help develop personalized dietary recommendations that 
optimize health and prevent disease. Nutrigenomics is based on 
the idea that nutrition is not a one-size-fits-all approach, but 
rather a complex and dynamic process that depends on the 
individual's genetic makeup. Different people may have different 
nutritional needs and preferences, and may respond differently 
to the same food or nutrient. For example, some people may 
have a genetic variant that makes them more susceptible to high 
blood pressure when consuming salt, while others may have a 
variant that protects them from the adverse effects of salt. 
Similarly, some people may have a variant that makes them more 
efficient at metabolizing caffeine, while others may have a 
variant that makes them more sensitive to its effects [2,3].

Nutrigenomics can also help to explain how nutrition can 
modulate the risk and progression of chronic diseases, such as 
obesity, diabetes, cardiovascular disease, and cancer. These 
diseases are influenced by both genetic and environmental 
factors, and nutrition is one of the most important 
environmental factors that can affect gene expression and 
function. For example, some nutrients can act as epigenetic 
modifiers, which can alter the accessibility and activity of genes 
without changing the DNA sequence. Epigenetic changes can 
have long-term effects on health and disease, and can even be 
inherited by the next generation [4-6]. Nutrigenomics has the 
potential to revolutionize the field of nutrition and health, by 
providing more precise and effective dietary interventions that 
are tailored to each individual's genetic profile. Nutrigenomics 
can also help identify biomarkers and diagnostic tools that can 
monitor the response and outcome of nutritional interventions. 
However, nutrigenomics also faces many challenges and

limitations, such as the complexity and variability of gene-
nutrient interactions, the ethical and social implications of 
genetic testing and counselling, and the accessibility and 
affordability of personalized nutrition services [7,8].

Gene-nutrient interactions are the relationships between genes 
and nutrients that affect the expression and function of genes, 
and the response and metabolism of nutrients. Dietary fatty 
acids influence lipid metabolism by partially regulating the 
activity of Sterol Regulatory Element Binding Proteins. 
Meanwhile, dietary polyphenols such as Resveratrol, Quercetin, 
and EGCG modify the expression of pivotal genes associated 
with blood pressure regulation in vascular endothelial cells. 
Additionally, variants in the FTO gene (Fat mass and obesity 
associated) are linked to metabolism, energy expenditure, and 
energy balance, thus they impact on weight management and 
body composition. Low folate and a specific variant of the 
MTHFR gene (Methylenetetrahydrofolate reductase) can cause 
birth defects during embryo development, as well as coronary 
artery disease and cancer via different downstream mechanisms 
in old age. These are just some of the many examples of how 
genes and nutrients interact to influence health and disease 
[9,10]. Sirtuins are a family of enzymes that regulate histone 
deacetylation and are involved in aging and metabolic 
regulation.

CONCLUSION

It can be activated by dietary factors, such as resveratrol and 
calorie restriction, and can modulate the expression of genes 
related to oxidative stress, inflammation, and insulin sensitivity. 
Genes are tested for nutrigenomics by using a simple DNA test 
that involves swabbing the inside of the mouth or collecting  
saliva. The sample is then sent to a lab for analysis, where it is 
examined for variants in different genes that are related to 
nutrition and health. The results can help understand how 
genes influence response and metabolism of nutrients, and how 
to optimize your diet and lifestyle based on genetic profile. The 
test can analyze 70 or more genes that are involved in various
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aspects of nutrition, such as fat and carbohydrate metabolism, 
blood pressure regulation, caffeine sensitivity, weight management, 
and more.
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