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Introduction
Non-Alcoholic Fatty Liver Disease (NAFLD) is a complex metabolic 

disorder characterized by excessive fat accumulation in the liver, without 
significant alcohol consumption. The pathogenesis of NAFLD involves 
a multifactorial interplay of various molecular and cellular mechanisms. 
Interleukins (ILs), a group of cytokines primarily involved in regulating immune 
responses and inflammation, have emerged as key players in the pathogenesis 
of NAFLD. This article explores the role of interleukins in the pathogenesis of 
NAFLD, focusing on their impact on inflammation, hepatocyte injury, fibrosis 
and potential therapeutic implications. Non-Alcoholic Fatty Liver Disease 
(NAFLD) has emerged as a leading cause of chronic liver disease worldwide, 
paralleling the rise in obesity and metabolic syndrome. NAFLD encompasses 
a spectrum of liver conditions ranging from simple steatosis to Non-Alcoholic 
Steatohepatitis (NASH), which can progress to advanced fibrosis, cirrhosis 
and hepatocellular carcinoma. While the precise pathogenesis of NAFLD 
remains incompletely understood, accumulating evidence suggests that 
inflammation plays a central role in disease progression. In this context, 
Interleukins (ILs), a family of cytokines with diverse roles in immune regulation 
and inflammation, have garnered significant attention for their involvement in 
NAFLD pathogenesis [1].   

Description
The inflammatory component of NAFLD is crucial in driving disease 

progression from benign steatosis to more severe forms of liver injury. 
Interleukins, particularly those of the IL-1 family, IL-6, and TNF-α, 
contribute significantly to hepatic inflammation in NAFLD. IL-1β, a potent 
pro-inflammatory cytokine, promotes the recruitment of immune cells and 
activates Hepatic Stellate cells (HSCs), initiating the fibrogenic cascade. IL-6, 
another key mediator, orchestrates inflammatory responses and exacerbates 
hepatocyte injury through various signaling pathways. TNF-α, in conjunction 
with interleukins, perpetuates hepatic inflammation and contributes to 
insulin resistance, a hallmark feature of NAFLD. Conversely, IL-10, an anti-
inflammatory cytokine, exerts regulatory effects on NAFLD inflammation by 
suppressing pro-inflammatory cytokine production and modulating immune 
responses [2].

Hepatocyte injury is a critical determinant of NAFLD progression, leading 
to hepatocyte apoptosis, necrosis, and subsequent inflammation. Interleukins 
such as IL-1β and IL-6 play pivotal roles in promoting hepatocyte injury through 
various mechanisms, including oxidative stress induction and mitochondrial 
dysfunction. IL-17, a pro-inflammatory cytokine, has been implicated in 
promoting hepatocyte injury and exacerbating liver inflammation in NAFLD. 

In contrast, IL-22 exhibits hepatoprotective effects by enhancing hepatocyte 
survival, regeneration, and maintaining liver homeostasis, suggesting its 
therapeutic potential in NAFLD management [3].

Fibrosis, the hallmark of progressive liver disease, results from 
dysregulated wound healing responses triggered by chronic inflammation in 
NAFLD. Interleukins such as IL-13 and TGF-β play crucial roles in promoting 
hepatic fibrogenesis by activating HSCs and stimulating extracellular matrix 
deposition. Conversely, IL-33 has emerged as a potential modulator of fibrosis, 
exerting anti-fibrotic effects by promoting tissue repair and limiting collagen 
accumulation in the liver. Targeting interleukins presents promising avenues for 
the treatment of NAFLD [4]. Current therapeutic strategies focus on modulating 
interleukin-mediated inflammation and fibrogenesis, including the use of IL-1 
antagonists, IL-6 inhibitors, and anti-TNF-α agents. However, challenges such 
as off-target effects and variable treatment responses underscore the need 
for further research into novel therapeutic approaches, including selective 
interleukin targeting, cytokine receptor blockade, and immunomodulatory 
agents. Future studies should also explore the potential synergistic effects 
of combining interleukin-targeted therapies with lifestyle interventions and 
metabolic modulators to achieve optimal outcomes in NAFLD management [5].

Conclusion
Interleukins play a crucial role in the pathogenesis of Non-Alcoholic Fatty 

Liver Disease (NAFLD), contributing to the inflammation and progression of 
the disease. Through intricate signaling pathways, interleukins such as IL-6, IL-
1β, and IL-10 influence various aspects of NAFLD including hepatic steatosis, 
inflammation, fibrosis, and hepatocellular injury. IL-6, for instance, promotes 
inflammation and fibrosis, exacerbating liver damage, while IL-10 exhibits 
anti-inflammatory properties but may also contribute to insulin resistance. The 
dysregulation of interleukin levels in NAFLD underscores their significance as 
potential therapeutic targets.

In conclusion, the involvement of interleukins in NAFLD pathogenesis 
highlights the intricate interplay between inflammation, metabolic dysregulation, 
and liver damage. Understanding the specific roles of interleukins in different 
stages of NAFLD progression is crucial for developing targeted therapies 
aimed at mitigating liver injury and halting disease advancement. Further 
research into the precise mechanisms by which interleukins modulate NAFLD 
pathogenesis is warranted to uncover novel therapeutic avenues and improve 
clinical outcomes for patients with this increasingly prevalent liver disorder.
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