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ABSTRACT 

Non-alcoholic fatty liver disease (NAFLD) is a global health concern affecting up to 25% 

of the world's population. It is characterized by the accumulation of fat in the liver, which 

can lead to inflammation, fibrosis, and cirrhosis. The exact causes of NAFLD are not fully 

understood, but there is evidence to suggest that it is closely linked to obesity, insulin 

resistance, and metabolic syndrome. MicroRNAs (miRNAs) are small non-coding RNAs 

that play important roles in the regulation of gene expression. In recent years, there has been 

growing interest in the role of miRNAs, particularly miRNA-122, in the pathogenesis of 

NAFLD. NAFLD is a complex disease that can be divided into two subtypes: non-alcoholic 

fatty liver (NAFL) and non-alcoholic steatohepatitis (NASH). While NAFL is generally 

considered to be a benign condition, NASH can progress to advanced liver disease, including 

cirrhosis and hepatocellular carcinoma. MiRNA-122 is a liver-specific microRNA that plays 

an important role in the regulation of lipid metabolism and the development of nafld. Studies 

have shown that mirna-122 is downregulated in the livers of patients with nafld and animal 

models of the disease. This downregulation is thought to contribute to the development of 

NAFLD by altering lipid metabolism in the liver. MiRNA-122 regulates the expression of 

several genes involved in lipid metabolism, including fatty acid synthesis, β-oxidation, and 

cholesterol metabolism. In animal models of NAFLD, overexpression of miRNA-122 has 

been shown to reduce hepatic steatosis and inflammation, while inhibition of miRNA-122 

exacerbates these features of the disease, suggesting that miRNA-122 plays a protective role 

in the development of NAFLD. 

In conclusion, miRNA-122 appears to play an important role in the pathogenesis of NAFLD, 

and its dysregulation may contribute to the development and progression of the disease. 

Further studies are needed to fully elucidate the mechanisms by which miRNA-122 affects 

lipid metabolism in the liver and to determine its potential as a therapeutic target for the 

treatment of NAFLD. 

 

 

Introduction 

Non-alcoholic fatty liver disease (NAFLD) is a growing health concern worldwide, 

affecting up to 25% of the global population. NAFLD is characterized by the accumulation 

of fat in the liver, which can lead to inflammation, fibrosis, and cirrhosis. While the exact 
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causes of NAFLD are still not fully understood, there is evidence to suggest that it is closely 

linked to obesity, insulin resistance, and metabolic syndrome. MicroRNAs (miRNAs) are 

small non-coding RNAs that play important roles in the regulation of gene expression. In 

recent years, there has been growing interest in the role of miRNAs, particularly miRNA-

122, in the pathogenesis of NAFLD. 

 

Overview of NAFLD: 

NAFLD is a complex disease that can be broadly divided into two subtypes: non-alcoholic 

fatty liver (NAFL) and non-alcoholic steatohepatitis (NASH). NAFL is characterized by the 

presence of fat in the liver, while NASH is defined by the presence of fat along with 

inflammation and liver cell damage. While NAFL is generally considered to be a benign 

condition, NASH can progress to advanced liver disease, including cirrhosis and 

hepatocellular carcinoma. 

 

Pathogenesis of NAFLD: 

Non-alcoholic fatty liver disease (NAFLD) is a complex, multifactorial disease that can 

progress from simple steatosis (fatty liver) to non-alcoholic steatohepatitis (NASH), 

fibrosis, cirrhosis, and even hepatocellular carcinoma (HCC) in some cases. The 

pathogenesis of NAFLD is not fully understood, but several factors are thought to contribute 

to its development, including: 

1. Insulin resistance: Insulin resistance is a key factor in the development of NAFLD. When 

cells become resistant to insulin, they are unable to use glucose effectively, leading to 

increased blood sugar levels. This results in the liver producing more insulin, which can 

cause the liver to store excess fat. 

2. Oxidative stress: Oxidative stress occurs when there is an imbalance between the 

production of reactive oxygen species (ROS) and the body's ability to detoxify them. ROS 

can damage cells and tissues, including the liver, leading to inflammation and fibrosis. 

3. Lipotoxicity: Lipotoxicity refers to the accumulation of toxic lipids, such as free fatty 

acids and triglycerides, in liver cells. These lipids can cause damage to the liver, leading to 

inflammation and fibrosis. 

4. Gut microbiota dysbiosis: An imbalance in the gut microbiota, known as dysbiosis, has 

been linked to the development of NAFLD. Dysbiosis can lead to increased intestinal 

permeability, allowing bacteria and other toxins to enter the liver and cause inflammation. 

5. Genetic factors: Certain genetic mutations have been associated with an increased risk of 

NAFLD. These mutations can affect the metabolism of fats and sugars, leading to the 

accumulation of fat in the liver. 

 

Role of miRNA-122 in NAFLD: 

miRNA-122 is a liver-specific microRNA that plays an important role in the regulation of 

lipid metabolism and the development of non-alcoholic fatty liver disease (NAFLD). 

miRNA-122 is the most abundant microRNA in the liver, accounting for up to 70% of all 

liver microRNAs. 



                          

                      

 

327 

Studies have shown that miRNA-122 is downregulated in the livers of patients with NAFLD 

and animal models of the disease. This downregulation is thought to contribute to the 

development of NAFLD by altering lipid metabolism in the liver. miRNA-122 regulates the 

expression of several genes involved in lipid metabolism, including fatty acid synthesis, β-

oxidation, and cholesterol metabolism. 

In animal models of NAFLD, overexpression of miRNA-122 has been shown to reduce 

hepatic steatosis and inflammation, while inhibition of miRNA-122 exacerbates these 

features of the disease. This suggests that miRNA-122 plays a protective role in the 

development of NAFLD. 

In addition to its role in lipid metabolism, miRNA-122 has also been shown to regulate 

hepatic fibrosis, a common complication of NAFLD. In animal models of liver fibrosis, 

miRNA-122 expression is decreased, and overexpression of miRNA-122 has been shown 

to reduce liver fibrosis. 

Overall, miRNA-122 plays a critical role in the pathogenesis of NAFLD by regulating lipid 

metabolism and hepatic fibrosis. Further research is needed to fully understand the 

mechanisms by which miRNA-122 contributes to the development of NAFLD and its 

potential as a therapeutic target for the disease. 

 

miRNA-122 as a Biomarker for NAFLD: 

There is growing interest in the use of miRNA-122 as a biomarker for NAFLD. Studies 

have shown that miRNA-122 levels are decreased in the serum of NAFLD patients, which 

suggests that it may be a useful diagnostic biomarker for the disease. Furthermore, miRNA-

122 levels have been shown to correlate with disease severity, making it a potential 

prognostic biomarker as well. 

 

Therapeutic Potential of miRNA-122: 

Given the importance of miRNA-122 in the regulation of lipid metabolism and its role in 

NAFLD, there has been growing interest in the therapeutic potential of miRNA-122 in the 

treatment of the disease. One approach is to use miRNA-122 mimics to restore miRNA-122 

levels in the liver. Studies have shown that this approach can reduce lipid accumulation in 

the liver and improve liver function in animal models of NAFLD. Another approach is to 

use miRNA-122 inhibitors to reduce miRNA-122 levels in the liver. While this approach 

may seem counterintuitive, studies have shown that miRNA-122 inhibitors can also reduce 

lipid accumulation in the liver and improve liver function in animal models of NAFLD. 

 

Clinical Trials of miRNA-122-Based Therapies: 

There are currently several miRNA-122-based therapies in clinical trials for the treatment 

of NAFLD. One such therapy is Miravirsen, a locked nucleic acid-modified antisense 

oligonucleotide that targets miRNA-122. A phase 2a clinical trial of Miravirsen in patients 

with chronic hepatitis C virus infection and elevated liver enzymes showed that the drug 

was well-tolerated and led to a significant reduction in miRNA-122 levels in the liver. 

Another miRNA-122-based therapy in clinical development is RG-125 (Qurients), a 
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GalNAc-conjugated RNAi therapeutic that targets miRNA-122. A phase 1 clinical trial of 

RG-125 in healthy volunteers showed that the drug was well-tolerated and led to a 

significant reduction in miRNA-122 levels in the liver. 

 

Conclusion: 

NAFLD is a complex and multifactorial disease that is closely linked to obesity, insulin 

resistance, and metabolic syndrome. While the exact causes of NAFLD are still not fully 

understood, there is growing evidence to suggest that miRNA-122 plays an important role 

in the pathogenesis of the disease. miRNA-122 regulates lipid metabolism in the liver and 

is downregulated in NAFLD patients. Further research is needed to fully understand the role 

of miRNA-122 in NAFLD and to develop new treatments for the disease. 
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