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Epigenetic inheritance of obesity risk: The genetic legacy.
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Abstract

Obesity is a global health crisis of unprecedented proportions. Its prevalence has steadily risen
over the past few decades, affecting millions of people worldwide and contributing to a range
of life-threatening conditions, including heart disease, diabetes, and certain cancers. While
the causes of obesity are multifaceted and complex, it is widely accepted that genetics play a
significant role in determining an individual’s susceptibility to obesity. However, recent research
has shed light on a fascinating aspect of genetics known as epigenetic inheritance, which suggests
that obesity risk may be passed down through generations via modifications to gene expression
rather than alterations to the DNA sequence itself. In this article, we will explore the concept of
epigenetic inheritance, its relevance to obesity risk, and the implications of this emerging field

of research.
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Introduction

The concept of epigenetic inheritance, it is essential to first
understand epigenetics itself. Epigenetics refers to the study
of heritable changes in gene expression or cellular phenotype
that do not result from changes in the DNA sequence.
Instead, these changes are caused by chemical modifications
to the DNA molecule or the proteins associated with it. The
primary epigenetic mechanisms include DNA methylation,
histone modifications, and non-coding RNA molecules. These
mechanisms work in concert to regulate gene expression by
making certain genes more or less accessible to the cellular
machinery responsible for gene transcription.

DNA methylation is one of the well-studied epigenetic
modifications. It involves the addition of a methyl group to
a cytosine base within a DNA sequence, typically occurring
at cytosine-phosphate-guanine (CpG) sites. DNA methylation
patterns can be heritable, meaning they can be passed from
one generation to the next. This process is critical for normal
development and cell differentiation, as it helps to silence or
activate specific genes at the right time and in the right context
[1].

The role of epigenetics in obesity

The connection between epigenetics and obesity is an
exciting and evolving area of research. Several studies have
suggested that epigenetic modifications play a crucial role
in the development of obesity and its related metabolic
disorders. These modifications can be influenced by a variety
of environmental factors, including diet, physical activity, and
exposure to toxins, making them potential mediators of gene-
environment interactions that contribute to obesity risk.

Early life experiences: Research has shown that the
epigenome can be particularly sensitive to early life
experiences, including the prenatal period. Exposure to an
obesogenic environment during pregnancy, such as a high-
fat diet or maternal obesity, can lead to epigenetic changes in
the developing fetus that increase the child's risk of obesity
later in life. This phenomenon is often referred to as "fetal
programming [2].

Diet and nutrition: Diet plays a significant role in shaping
the epigenome. Consuming a diet high in processed foods,
saturated fats, and added sugars can lead to epigenetic
modifications that promote obesity. On the other hand, a diet
rich in fruits, vegetables, and other nutrient-dense foods may
have a protective effect by promoting favorable epigenetic
changes.

Physical activity: Regular physical activity has been
associated with beneficial epigenetic modifications, which
can help mitigate the risk of obesity. Exercise has been shown
to influence DNA methylation patterns in genes related to
metabolism and energy balance.

Environmental toxins: Exposure to environmental toxins,
such as endocrine-disrupting chemicals, can lead to epigenetic
changes that disrupt metabolic processes and increase the risk
of obesity. These toxins can interfere with hormonal regulation
and gene expression, contributing to weight gain.

Epigenetic inheritance of obesity risk

While it is well-established that epigenetic modifications
can influence an individual's susceptibility to obesity, recent
research has raised intriguing questions about the potential
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for epigenetic inheritance of obesity risk across generations.
Epigenetic inheritance refers to the transmission of epigenetic
marks from one generation to the next, which can affect the
health and traits of offspring without changes in the underlying
DNA sequence.

Animal studies: Animal studies have provided compelling
evidence for epigenetic inheritance of obesity risk. For
example, researchers have demonstrated that when male
mice are exposed to a high-fat diet, their offspring can exhibit
changes in DNA methylation patterns that increase the
likelihood of obesity, even when the offspring are raised on a
normal diet. This suggests that epigenetic changes induced by
diet can be passed down to subsequent generations [3].

Human studies: While human studies on epigenetic
inheritance are more challenging to conduct, some research
has indicated that environmental exposures and lifestyle
factors experienced by parents may influence the epigenetic
marks in their offspring, potentially impacting their risk of
obesity and related metabolic disorders.

Grandparental effects: Some studies have also suggested
that the epigenetic legacy of obesity risk may extend beyond
immediate parent-child relationships. In other words, the
experiences and behaviors of grandparents may influence the
epigenetic marks in their grandchildren, further complicating
our understanding of how obesity risk is inherited.

Challenges and mechanisms of epigenetic inheritance

Transgenerational vs. Intergenerational: It is important to
distinguish between transgenerational and intergenerational
epigenetic inheritance. Transgenerational inheritance involves
the transmission of epigenetic marks through multiple
generations, while intergenerational inheritance typically
refers to the transfer of epigenetic marks from one generation
to the next. Some studies that claim to show transgenerational
effects may actually be demonstrating intergenerational
effects, which are more commonly observed.

Mechanisms: The mechanisms underlying epigenetic
inheritance are not fully understood. It is unclear how
epigenetic marks are preserved and transmitted across
generations. Some proposed mechanisms involve changes in
sperm or egg cells, which could carry epigenetic information
from one generation to the next.

Environmental factors: The role of environmental factors
in epigenetic inheritance is complex. While environmental
exposures can lead to epigenetic changes, it is unclear
how these changes are stably maintained and passed on to
subsequent generations. More research is needed to determine
the precise mechanisms involved [4].

Implications and future directions

The emerging field of epigenetic inheritance has profound
implications for our understanding of obesity risk and
prevention:

Personalized medicine: If epigenetic marks associated with
obesity risk can be identified and characterized, it may pave

the way for personalized approaches to obesity prevention and
treatment. Individuals with a heightened risk due to epigenetic
factors could receive tailored interventions.

Public health interventions: Understanding the role of
epigenetic inheritance in obesity risk may also inform public
health strategies. For example, efforts to improve maternal
nutrition and reduce exposure to obesogenic environments
during pregnancy could have intergenerational benefits.

Ethical considerations: The concept of epigenetic inheritance
raises important ethical questions about responsibility and
accountability. Should individuals be held accountable for
health outcomes that may be influenced by the epigenetic
legacy of their ancestors? These questions require careful
consideration and ethical guidance.

Further research: There is still much to learn about epigenetic
inheritance, particularly in humans. Future research should
focus on clarifying the mechanisms involved, identifying
specific epigenetic marks associated with obesity risk, and
exploring potential interventions [5].

Conclusion

The epigenetic inheritance of obesity risk is a fascinating
and complex area of research that challenges our traditional
understanding of genetics and heredity. While the evidence is
still evolving, there is a growing body of research suggesting
that epigenetic modifications can influence an individual's
susceptibility to obesity and related metabolic disorders,
and that these epigenetic marks may be passed down
through generations. This emerging field has significant
implications for personalized medicine, public health
interventions, and our ethical considerations of health
responsibility. As we continue to unravel the mysteries of
epigenetic inheritance, we may gain new insights into the
prevention and treatment of obesity, ultimately offering
hope for a healthier future.

References

1. An T, Zhang T, Teng F, et al. Long non-coding RNAs
could act as vectors for paternal heredity of high fat diet-
induced obesity. Oncotarget. 2017;8(29):47876.

2. Balasa A, Sanchez-Valle A, Sadikovic B, et al. Chronic
maternal protein deprivation in mice is associated with
overexpression of the cohesin-mediator complex in liver of
their offspring. J Nutr. 2011;141(12):2106-12.

3. Baumeier C, Kaiser D, Heeren J, et al. Caloric restriction
and intermittent fasting alter hepatic lipid droplet proteome
and diacylglycerol species and prevent diabetes in NZO
mice. Biochim Biophys Acta. 2015;1851(5):566-76.

4. Carreau AM, Nadeau M, Marceau S, et al. Pregnancy
after bariatric surgery: balancing risks and benefits. Can J
Diabetes. 2017;41(4):432-8.

5. Cohen K, Waldman M, Abraham NG, et al. Caloric
restriction ameliorates cardiomyopathy in animal model of
diabetes. Exp Cell Res. 2017;350(1):147-53.

Citation: John W. Epigenetic inheritance of obesity risk: The genetic legacy. Insights Nutr Metab. 2023;7(5):169

Insights Nutr Metab 2023 Volume 7 Issue 5


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5564612/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5564612/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5564612/
https://academic.oup.com/jn/article-abstract/141/12/2106/4743724
https://academic.oup.com/jn/article-abstract/141/12/2106/4743724
https://academic.oup.com/jn/article-abstract/141/12/2106/4743724
https://academic.oup.com/jn/article-abstract/141/12/2106/4743724
https://www.sciencedirect.com/science/article/pii/S1388198115000293
https://www.sciencedirect.com/science/article/pii/S1388198115000293
https://www.sciencedirect.com/science/article/pii/S1388198115000293
https://www.sciencedirect.com/science/article/pii/S1388198115000293
https://www.sciencedirect.com/science/article/pii/S1499267116300594
https://www.sciencedirect.com/science/article/pii/S1499267116300594
https://www.sciencedirect.com/science/article/pii/S001448271630386X
https://www.sciencedirect.com/science/article/pii/S001448271630386X
https://www.sciencedirect.com/science/article/pii/S001448271630386X

