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DESCRIPTION
The rising prevalence of non-communicable diseases is reshaping 
global health priorities. Among these, Non-Alcoholic Fatty Liver 
Disease (NAFLD) and diabetes mellitus particularly Type 2 
Diabetes Mellitus (T2DM) stand out for their growing incidence 
and shared risk factors. Both conditions are closely related to 
insulin resistance, obesity and systemic inflammation. While 
each disease presents a distinct clinical profile, their underlying 
mechanisms often converge.

Non-Alcoholic Fatty Liver Disease

NAFLD encompasses a range of liver abnormalities from simple 
steatosis to Non-Alcoholic Steatohepatitis (NASH), fibrosis and 
cirrhosis. It is defined by hepatic fat accumulation exceeding 5%
of liver weight in the absence of significant alcohol 
consumption. The disease is now considered the most prevalent 
chronic liver condition globally, affecting up to 30% of the adult 
population.

Central to NAFLD is insulin resistance. Hepatic steatosis 
develops due to enhanced lipogenesis, increased free fatty acid 
influx from adipose tissue and impaired fatty acid oxidation. 
Over time, oxidative stress, lipid peroxidation and mitochondrial 
dysfunction contribute to hepatocyte injury, which sets the stage 
for inflammation and fibrosis. The liver's ability to respond to 
metabolic insults is compromised, leading to disease progression 
[1-3].

Oxidative stress and mitochondrial dysfunction

Reactive Oxygen Species (ROS) play a major role in NAFLD and 
diabetes pathogenesis. Excess nutrient availability in hepatocytes 
leads to mitochondrial overload and incomplete oxidation of 
fatty acids. This results in ROS production, mitochondrial DNA 
damage and impaired ATP synthesis.

Oxidative stress damages proteins, lipids and cellular structures, 
leading to apoptosis and necrosis. It also activates hepatic stellate 
cells, which are central to fibrogenesis. In diabetes,

hyperglycemia-induced oxidative stress further damages 
endothelial cells and contributes to both microvascular and 
macrovascular complications [4-7].

Gut-liver axis and microbiota

Emerging evidence highlights the role of the gut-liver axis in the 
development of NAFLD and T2DM. Alterations in gut 
microbiota composition, often referred to as dysbiosis, can lead 
to increased intestinal permeability. This allows translocation of 
bacterial endotoxins such as Lipopolysaccharide (LPS) into 
portal circulation, triggering hepatic inflammation via Toll-Like 
Receptor 4 (TLR4) activation.

Microbial metabolites such as short-chain fatty acids and bile 
acids influence glucose and lipid metabolism. Imbalances in 
these metabolites can disrupt homeostasis, promoting steatosis 
and insulin resistance [8-10].

CONCLUSION
The interaction between NAFLD, diabetes mellitus and 
inflammation represents a significant and growing challenge for 
global health. Their shared metabolic and immunological 
pathways not only drive disease progression but also contribute 
to the development of serious complications. Addressing these 
conditions in isolation is unlikely to yield lasting results. Instead, 
a holistic approach that recognizes their interdependence is 
essential for effective prevention and management.
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