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DESCRIPTION
Hepatic steatosis, commonly known as fatty liver disease, has 
become a global health concern due to its increasing prevalence 
and association with obesity, insulin resistance, and metabolic 
syndrome. While various factors contribute to the development 
of hepatic steatosis, dysregulation of lipid metabolism plays a 
central role in its pathogenesis. Understanding the intricate 
mechanisms involved in lipid metabolism in the liver is potential 
for developing effective therapeutic interventions to manage this 
condition. The liver plays an important role in lipid metabolism, 
including synthesis, storage, and catabolism of fatty acids. Under 
normal conditions, the liver maintains a balance between lipid 
uptake, synthesis, and export. However, in hepatic steatosis, this 
balance is disrupted, leading to excessive accumulation of 
triglycerides within hepatocytes. One of the key pathways 
contributing to hepatic steatosis is de novo lipogenesis, wherein 
excess carbohydrates are converted into fatty acids in the liver. 
This process is upregulated in conditions of insulin resistance 
and excessive dietary carbohydrate intake. Overactivation of 
lipogenic enzymes such as Fatty Acid Synthase (FAS) and Acetyl-
Coa Carboxylase (ACC) promotes the synthesis of fatty acids, 
contributing to lipid accumulation in the liver. Dietary 
composition plays an important role in modulating hepatic 
lipid metabolism. High intake of saturated fats and fructose has 
been associated with increased hepatic lipid accumulation.

Conversely, diets rich in unsaturated fats, fiber, and antioxidants 
exert protective effects against hepatic steatosis by regulating 
lipid metabolism and reducing oxidative stress. Impaired 
lipolysis, the breakdown of triglycerides into fatty acids and 
glycerol, contributes to the accumulation of lipid droplets within 
hepatocytes. Defective lipid droplet dynamics, characterized by 
alterations in droplet size and distribution, further exacerbate 
hepatic steatosis. Dysregulation of proteins involved in lipid 
droplet formation and turnover, such as perilipin and Adipose 
Triglyceride Lipase (ATGL), disrupts lipid homeostasis in the 
liver. Hepatic steatosis is closely associated with low-grade 
inflammation and oxidative stress, which contribute to disease

progression and the development of complications such as Non-
Alcoholic Steatohepatitis (NASH) and fibrosis. Lipid 
accumulation in hepatocytes triggers inflammatory responses 
mediated by cytokines, chemokines, and immune cells, further 
exacerbating liver injury and dysfunction.

Given the central role of lipid metabolism in the pathogenesis of 
hepatic steatosis, therapeutic strategies targeting lipid 
homeostasis holds potential for managing this condition. 
Pharmacological interventions aimed at inhibiting lipogenesis, 
promoting lipid oxidation, and enhancing hepatic lipid export 
are currently being investigated as potential treatments for 
hepatic steatosis. Several pharmacological agents have shown 
efficacy in preclinical and clinical studies for the treatment of 
hepatic steatosis. Drugs targeting key enzymes involved in 
lipogenesis, such as FAS and ACC inhibitors, have demonstrated 
potential results in reducing hepatic lipid accumulation. 
Additionally, agents that activate AMP-Activated Protein Kinase 
(AMPK) and Peroxisome Proliferator-Activated Receptor (PPAR) 
pathways promote lipid oxidation and improve insulin sensitivity 
in the liver. In addition to pharmacotherapy, lifestyle 
modifications including dietary changes and increased physical 
activity play a important role in the management of hepatic 
steatosis. Dietary interventions focused on reducing calorie 
intake, limiting consumption of refined carbohydrates and 
saturated fats, and increasing intake of fruits, vegetables, and 
omega-3 fatty acids have been shown to improve hepatic lipid 
metabolism and reduce liver fat content.

CONCLUSION
Hepatic steatosis is a multifactorial condition characterized by 
dysregulated lipid metabolism in the liver. Understanding the 
intricate mechanisms involved in lipid homeostasis is essential 
for developing targeted therapeutic interventions to manage this 
disease effectively. Pharmacological agents targeting key enzymes 
and pathways involved in lipid metabolism, combined with 
lifestyle modifications, offer promising strategies for the 
prevention and treatment of hepatic steatosis and its associated
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complications. Continued research efforts aimed at elucidating
the molecular mechanisms underlying hepatic lipid metabolism

will facilitate the development of novel therapeutic approaches
to address this growing public health concern.
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