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Description

Obesity, a complex metabolic disorder characterized
by excessive fat accumulation, poses significant health
risks and challenges worldwide. This complex condition
arises from an imbalance between energy intake and
expenditure, influenced by genetic, environmental, and
behavioral factors.

The role of oxidative stress in obesity

Oxidative stress, an imbalance between Reactive Oxygen
Species (ROS) production and antioxidant defenses,
plays a pivotal role in the pathogenesis of obesity.
Adipose tissue, particularly in obese individuals, is a
major source of ROS due to increased metabolic activity
and inflammation. ROS production exceeds the body’s
antioxidant capacity, leading to cellular damage, insulin
resistance, and chronic low-grade inflammation, all
contributing factors to obesity-related complications
such as type 2 diabetes and cardiovascular diseases [1].

Antioxidants are compounds that neutralize ROS,
thereby preventing or mitigating oxidative damage.
They are naturally present in various foods, particularly
fruits, vegetables, and nuts, and can also be consumed
through dietary supplements [2]. The primary
antioxidants include vitamins C and E, carotenoids
(e.g., B-carotene), flavonoids (e.g., quercetin), and trace
elements like selenium and zinc [3].

Mechanisms of antioxidants in obesity management

Antioxidants play a role in maintaining metabolic health
by influencing insulin sensitivity and lipid metabolism.

Reduction of oxidative stress: Antioxidants scavenge
ROS, reducing oxidative stress in adipose tissue and
improving metabolic function. This action helps mitigate
insulin resistance, a hallmark of obesity [4].

antioxidants
inhibiting

Anti-inflammatory effects: Many
possess anti-inflammatory properties,
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pro-inflammatory cytokines and signaling pathways
involved in adipose tissue inflammation [5]. This helpsin
reducing chronic inflammation associated with obesity
[6]. Antioxidants neutralize free radicals and reduce
oxidative stress, which is closely linked to inflammation
[7].

Improvement of insulin sensitivity: By reducing
oxidative stress and inflammation, antioxidants can
enhance insulin sensitivity in obese individuals, thereby
improving glucose metabolism and reducing the risk of
developing type 2 diabetes [8].

Regulation of adipokine production: Adipokines
are signaling molecules secreted by adipose tissue.
Dysregulated adipokine production in obesity
contributes to metabolic dysfunction [9]. Antioxidants
can modulate adipokine secretion, potentially restoring
metabolic balance [10].

Clinical implications and management

Research into antioxidant therapies for obesity
management is potential but still in its infancy. Clinical
studies have shown mixed results regarding the efficacy
of antioxidant supplements in improving metabolic
outcomes in obese individuals. Factors such as dosage,
duration of treatment, and individual variations
in antioxidant status need further investigation to
optimize therapeutic strategies. Obesity increases
the risk of numerous chronic conditions, including
cardiovascular disease, type 2 diabetes, certain cancers,
and musculoskeletal disorders.

Oxidative stress is a critical factor in the development
and progression of obesity-related complications.
Antioxidants play a important role in mitigating
oxidative damage, reducing inflammation, and
improving metabolic health in obese individuals. While
more research is needed to elucidate their precise
mechanisms and therapeutic potential, integrating
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antioxidant-rich foods into dietary patterns remains
a prudent approach for managing obesity and its
associated comorbidities. By understanding the
antioxidant mechanisms in the context of obesity,
researchers and healthcare professionals can pave
the way for more targeted and effective therapeutic
interventions, ultimately improving the quality of life
for millions affected by this global health challenge.
Antioxidants may influence gut microbiota composition
and activity, which in turn can affect metabolic health in
obesity.
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