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ABSTRACT

This comprehensive review explores the role of adiponectin
gene (ADIPOQ) polymorphisms in obesity and related
metabolic disorders. Adiponectin, a hormone primarily
secreted by adipocytes, plays a central role in glucose and lipid
metabolism and has anti-inflammatory properties. Numerous
single nucleotide polymorphisms (SNPs) in the ADIPOQ
gene, such as rs266729, rs1501299, and rs2241766, have been
associated with variations in adiponectin levels and obesity
risk. We examine the impact of these polymorphisms on
obesity susceptibility, their effects on metabolic health, and
how gene-environment interactions, such as lifestyle and
dietary habits, may influence these associations. Additionally,
we address ethnic variability and discuss potential
mechanisms that explain how ADIPOQ variants impact
obesity and related metabolic pathways. This review aims to
synthesize current knowledge on the relationship between
adiponectin polymorphisms and obesity, emphasizing the
potential for genetic insights to inform obesity prevention and
treatment strategies.
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1. Introduction

Adiponectin is an adipokine with a critical role in regulating
lipid and glucose metabolism, as well as inflammation,
positioning it as a key factor in metabolic health. Lower
adiponectin levels are commonly observed in individuals with
obesity and are associated with insulin resistance, type 2
diabetes, cardiovascular diseases, and other obesity-related
conditions. Given that circulating adiponectin levels can vary
due to genetic factors, polymorphisms in the adiponectin gene
(ADIPOQ) have become a focal point in obesity research.
This review examines how specific ADIPOQ polymorphisms
influence obesity susceptibility and metabolic health,
providing a thorough synthesis of current research and
highlighting future directions for personalized approaches to
obesity management.

2. Key Adiponectin Polymorphisms and Their

Associations with Obesity

1.rs266729(-11377C>G)

The rs266729 polymorphism in the ADIPOQ gene promoter
region has been widely studied in relation to obesity. The G
allele has been associated with lower adiponectin levels and
an increased risk of obesity. Studies across populations reveal
that the G allele correlates with higher BMI, larger waist
circumference, and greater visceral fat accumulation,
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potentially by downregulating ADIPOQ gene expression (1).
The impact of rs266729 appears to be consistent across
various ethnic groups, though its effect size varies, with
stronger associations observed in East Asian populations.

2.rs1501299(+276G>T)

This polymorphism, located in intron 2, has shown protective
effects against obesity, with the T allele linked to higher
adiponectin levels in several studies. Carriers of the TT
genotype have demonstrated lower body fat percentage,
reduced waist circumference, and a lower risk of metabolic
syndrome in certain populations(2). However, results vary
depending on ethnicity and sample size, with some studies in
European populations finding weaker associations than those
observed in East Asians.

3.rs2241766(+45T>G)

Located in exon 2, the rs2241766 polymorphism is associated
with variations in adiponectin levels and obesity risk. The G
allele has been linked to reduced adiponectin levels and an
increased risk of obesity, particularly in Asian populations,
where several studies report a significant association between
the G allele and obesity traits(3). However, the impact of
rs2241766 on obesity is less consistent in European and
African populations, suggesting that environmental or other
genetic factors may modulate its effects.

3. Ethnic Variability and Obesity Risk

Research indicates that the association between ADIPOQ
polymorphisms and obesity can differ significantly across
ethnic groups. For instance, Asian populations, including
Chinese and Japanese cohorts, show a more pronounced
association between rs266729 and obesity than in Nigerian
population(4). These differences may be due to genetic
background, dietary patterns, and lifestyle factors that interact
with  ADIPOQ polymorphisms. Additionally, genetic
admixture and differing allele frequencies between
populations may contribute to these observed disparities.

4. Gene-Environment Interactions

Studies underscore the importance of lifestyle and
environmental factors in modulating the impact of ADIPOQ
polymorphisms on obesity risk. For instance, individuals with
obesity-prone ADIPOQ genotypes who engage in regular
physical activity or follow balanced diets show reduced BMI
and waist circumference compared to those with sedentary
lifestyles or high-calorie diets (5). Nutritional status,
specifically the intake of certain fats and carbohydrates, has
also been shown to influence the expression of ADIPOQ,
further affecting adiponectin levels and obesity risk.



5. Mechanisms of ADIPOQ Polymorphisms in Obesity

Polymorphisms in the ADIPOQ gene may impact adiponectin
synthesis, secretion, or function, influencing pathways related
to glucose and lipid metabolism. For example, rs266729 in the
promoter region affects gene transcription, potentially
reducing adiponectin levels, which in turn can lead to
increased insulin resistance and fat accumulation (6).
Adiponectin also influences inflammatory pathways; lower
levels are linked to pro-inflammatory states, which exacerbate
obesity and its related complications. Understanding these
mechanisms provides insights into the pathophysiology of
obesity and offers potential therapeutic targets for
intervention.

6. Adiponectin Polymorphisms and Metabolic Health

Low adiponectin levels are linked to adverse metabolic
profiles, including high blood glucose, increased insulin
resistance, and dyslipidemia. Studies show that certain
ADIPOQ polymorphisms associated with lower adiponectin
levels (e.g., rs266729) are also linked to these metabolic
abnormalities, suggesting that genetic variations in
adiponectin influence not only obesity risk but also the risk of
metabolic syndrome (6). In contrast, polymorphisms like
rs1501299, which are associated with higher adiponectin
levels, may offer protective effects against metabolic diseases.

7. Implications for Public Health and Personalized
Medicine

The influence of ADIPOQ polymorphisms on obesity
suggests that genetic testing could help identify individuals at
higher risk for obesity and related metabolic disorders.
Genetic insights could enable healthcare providers to offer
personalized lifestyle and dietary interventions based on an
individual’s genetic predisposition. However, the utility of
genetic testing for ADIPOQ polymorphisms in clinical
practice requires further investigation, particularly regarding
the ethical considerations, cost-effectiveness, and the complex
interplay of genes and environment in obesity.

8. Future Directions

To better understand the role of ADIPOQ polymorphisms in
obesity, future research should focus on:

e Larger, Multi-Ethnic Cohorts: To clarify ethnic
differences and provide more generalizable findings,
studies should include diverse populations and account
for varying allele frequencies and lifestyle factors.
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e  Gene-Diet Interaction Studies: More research is needed
to understand how specific dietary components interact
with ADIPOQ polymorphisms to influence obesity risk.

e Mechanistic Studies: Detailed studies on how ADIPOQ
variants impact adiponectin’s metabolic and anti-
inflammatory functions could identify potential drug
targets for obesity and metabolic diseases.

e Longitudinal Studies: Tracking individuals over time
would offer insights into how ADIPOQ polymorphisms
affect obesity and metabolic health over the life course,
accounting for age-related changes and lifestyle factors.

Conclusion

Adiponectin  polymorphisms,  particularly  rs266729,
rs1501299, and rs2241766, are associated with obesity risk
and related metabolic outcomes. These associations vary by
ethnicity and are modulated by environmental factors,
underscoring the complexity of obesity genetics.
Understanding how ADIPOQ polymorphisms impact
adiponectin levels and metabolic health can guide
personalized strategies for obesity prevention and
management. While ADIPOQ polymorphisms offer potential
insights into obesity susceptibility, further research is needed
to integrate these findings into clinical practice and develop
personalized interventions.

References

1. de Luis DA, Primo D, Izaola O, Gomez Hoyos E, Lopez
Gomez JJ, Ortola A, et al. Role of the variant in
adiponectin gene rs266729 on weight loss and
cardiovascular risk factors after a hypocaloric diet with
the Mediterranean pattern. Nutrition. 2019;60.

2. Tiongco RE, Cabrera FJ, Clemente B, Flake CC, Salunga
MA, Pineda-Cortel MR. G276T polymorphism in the
ADIPOQ gene is associated with a reduced risk of
polycystic ovarian syndrome: A meta-analysis of Asian
population. Taiwan J Obstet Gynecol. 2019;58(3).

3. Ammar MN, Lipovich L, Ali RM, Amelina MA, Shkurat
TP. Association of the ADIPOQ-AS LncRNA
polymorphism rs2241766 with obesity: A Meta-analysis.
Vol. 34, Human Gene. 2022.

4. Ogundele OE, Adekoya KO, Osinubi AAA, Awofala AA,
Oboh BO. Association of adiponectin gene (ADIPOQ)
polymorphisms with measures of obesity in Nigerian
young adults. Egyptian Journal of Medical Human
Genetics. 2018;19(2).

5. Leonska-Duniec A, Grzywacz A, Jastrzebski Z,
Jazdzewska A, Lulinska-Kuklik E, Moska W, et al.



ADIPOQ polymorphisms are associated with changes in
obesity-related traits in response to aerobic training
programme in women. Biol Sport. 2018;35(2).

Laumen H, Saningong AD, Heid IM, Hess J, Herder C,
Claussnitzer M, et al. Functional characterization of
promoter variants of the adiponectin gene complemented
by epidemiological data. Diabetes. 2009;58(4).

71



