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The role of gut microbiota and adipocytokines in diabetes
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Abstract

The global prevalence of obesity has increased dramatically in recent decades. The prevalence of Type 2 diabetes
is increasing worldwide in line with the growing obesity epidemic and is expected to have devastating
consequences in the coming years. Adipose tissue synthesizes and secretes several bioactive peptides called
adipocytokines, which play a role in regulating metabolism, obesity, and diabetes. Gut microbiota is another factor
that is effective in sugar and fat metabolism and interacts with adipocytokines. The aim of the present study was
to investigate the association of adipocytokines and gut microbiota with diabetes. In the present study, a
comprehensive search was conducted in PubMed, Science Direct, and Google Scholar databases with the
keywords Diabetes, Microbiota, Adipocytokines for articles published from 2010 to 2025. The results showed
that the levels of adipocytokines and microbiota are associated with type 2 diabetes and insulin resistance,
adiponectin levels are decreased in patients with T2D (Type 2 diabetes) and leptin resistin, TNF-a, interleukin-6
levels are increased. Based on evidence, adipocytokines and gut microbiota can be used as a biomarker for the
prediction and treatment of T2D.
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EXTENDED ABSTRACT

Introduction

In recent decades, overweight and obesity have become some of the most common non-communicable diseases.
These conditions are predominantly the result of a positive energy balance, where reduced physical activity and
poor diet are the most significant contributors. Obesity is associated with a wide range of diseases, including
insulin resistance, type 2 diabetes (T2D), hypertension, nonalcoholic fatty liver disease (NAFLD), polycystic
ovarian disease, and several types of cancer. The increasing prevalence of obesity in all age groups is one of the
main reasons for the exponential growth in type 2 diabetes, as obesity impairs B-cell and insulin function.
Therefore, taking effective and decisive measures to prevent the rise in obesity prevalence is essential. Adipose
tissue synthesizes and secretes several bioactive peptides and molecules called adipokines and cytokines, which
play a crucial role in energy and metabolic processes.Gut microbiota, the ecosystem of microbes in the digestive
tract, play vital roles in glucose and lipid metabolism and interact with adipocykines. This study investigates the
relationship between adipocykines and gut microbiota in the context of diabetes.

Type 2 Diabetes

Type 2 diabetes is a chronic and progressive disease that occurs when the body cannot produce enough insulin
or cannot effectively use the insulin produced, which is identified by increased blood glucose (hyperglycemia).
Studies show that pancreatic beta cells are key players in the pathophysiology of T2D. One of the main causes of
this disease is a relative deficiency of insulin due to beta cell dysfunction, often associated with insulin resistance.

Gestational Diabetes Mellitus

Gestational diabetes mellitus is one of the most common perinatal disorders, and its prevalence has doubled over
the past 30 years. It is diagnosed when glucose intolerance is first detected during pregnancy. Besides genetic
factors, environmental influences such as maternal obesity, diet, and physical activity play a role. Pregnancy-
related factors such as excessive fat storage, increased secretion of adipokines and cytokines, advanced maternal
age at conception, and the rising number of overweight or obese women with metabolic disorders also contribute.
Additional risk factors include increased pre-pregnancy body mass index (BMI), family history of diabetes,
polycystic ovary syndrome (PCOS), and smoking.Therefore, lifestyle changes, nutritional therapy, weight
management, and physical exercise are essential for women with gestational diabetes. These measures have
beneficial effects on glucose and insulin levels and can contribute to better pregnancy outcomes.

Gut Microbiota

The gut microbiota (GM) encompasses a wide range of microorganisms, including bacteria, fungi, and viruses,
that inhabit the digestive tract. GM plays a crucial role in metabolism, inflammation, protection against pathogens,
production of metabolites and antioxidants, host immune and metabolic processes, and maintaining homeostasis.
In individuals with obesity and diabetes, the type and abundance of gut microbiota change, with an increase in
opportunistic pathogens and a decrease in beneficial microbes. Some probiotic strains enhance the expression of
glucose transporters, thereby increasing glucose uptake and utilization. Additionally, some probiotics can produce
insulin-like peptides, which mimic the effects of insulin and improve glucose uptake by cells. Probiotics help
reduce the risk of insulin resistance and improve blood sugar levels, lipids, and inflammation. They are considered
an adjunct and complementary therapeutic agent for various health conditions, especially metabolic disorders,
including diabetes. Therefore, probiotics are deemed a suitable option for the treatment of diabetes.

The Role of Microbiota on Adipocytokines

The gut microbiota affects the production and function of adipokines. As a result, gut dysbiosis is associated with
obesity, inflammatory diseases, and type 2 diabetes. Dysregulation of gut bacterial communities (dysbiosis) leads
to altered levels of gut bacteria-derived substances, including lipopolysaccharide (LPS) and specific metabolites
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such as short-chain fatty acids (SCFASs), trimethylamine N-oxide (TMAOQO), and indole derivatives, which have
potent effects on modulating adipokines. Some of these bacterial metabolites, such as SCFAs and indole
derivatives, may have beneficial effects on health, while others, such as LPS, may have deleterious roles, leading
to inflammation, oxidative stress, and insulin resistance. Evidence suggests that the composition and function of
the gut microbiome can influence a wide range of pathways, including those related to energy, fat, and glucose
metabolism. Probiotics also influence the secretion of appetite-regulating hormones such as leptin and ghrelin,
aiding in weight management.The results show that the levels of adipocytokines and microbiota are associated
with type 2 diabetes and insulin resistance.

Adipocytokines

Adipose tissue produces a variety of bioactive substances, such as peptides or proteins called adipokines or
adipocytokines. These molecules regulate inflammation, metabolism, appetite, cardiovascular and immune
function, and other physiological processes. Adipocytokines have functions in various tissues and organs. In
obesity, the expression of factors derived from adipose tissue around the pancreas is increased, leading to impaired
beta cell function. Many studies have shown that in patients with type 2 diabetes (T2D) and insulin resistance,
adiponectin levels are reduced, while levels of leptin, resistin, TNF-a, and interleukin-6 are increased.

Conclusion

Adipocytokines and gut microbiota may be used as biomarkers for the prediction and treatment of type 2 diabetes)

and insulin resistance. Based on the findings, it is thought that specific metabolites produced by the gut microbiota
play a role in regulating the synthesis and release of adipokines. However, there is still some debate about the
effects of bacterial metabolites on adipose tissue function and adipokine modulation.
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