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Non-alcoholic fatty liver disease (NAFLD)  
 

Impaired liver lipid metabolism (high fat and/or high sugar diet) increases fat 

depots in the liver in the absence of excessive alcohol consumption. 

The pathogenetic mechanisms that lead to NAFLD are strictly linked to 

peripheral insulin resistance and oxidative stress in hepatocytes.  

 

in turn increases free fatty acid 

hepatic mechanisms in the cell 



NAFLD is associated with obesity and metabolic syndrome 

and it is regarded as the leading cause of chronic liver disease 

in adults and children living in industrialized countries.  

 

Progression to non-alcoholic steatohepatitis (NASH), fibrosis, 

cirrhosis and, in some cases, hepatocellular carcinoma 

represents the primary complications of NAFLD. 

 

Despite NAFLD prevalence, to date guidelines for the 

management of fatty liver are still lacking. 

 

Many efforts are being made in the attempt to discover new  

anti-steatotic and lipid-lowering compounds. 





The mainstay of NAFLD therapy is represented by lifestyle and 

dietary regimen interventions.  

 

The Mediterranean diet is one of the most successful 

therapeutic tool for treating obesity and NAFLD.  
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A growing body of evidence 

has begun to indicate that 

gut-liver axis malfunction is 

another leading factor in the 

development and progression 

of NAFLD. 

Classical model of NAFLD pathogenesis 
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GUT-LIVER AXIS 
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The gut barrier is a complex structure consisting of: 

• epithelial cells are sealed with the tight junctions (TJ),  

• goblet cells produce mucins of the mucus layer, 

• Paneth cells produce numerous anti-bacterial peptides. 

 

The gut barrier prevents translocation of luminal bacteria and bacteria-

derived products into the blood.  
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Numerous factors, including dietary factors, can alter both the gut 

microbiota and the gut barrier structure leading to increased gut 

permeability to bacteria and bacteria-derived products, including endotoxin 

lipopolysaccharide (LPS).  

 

The increase in blood LPS levels is known as metabolic endotoxemia. 
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Gut-derived products/toxins (LPS) activate hepatic toll-like receptors (TLR) 

with a subsequent production of pro-inflammatory mediators and low-grade 

systemic inflammation contributing to the development of obesity and 

obesity-associated fatty liver disease.  

I 
determinate strutture tipiche 
di
nella
particolare, dell'
Nel fegato sono espressi in diverse 
cells
particolare TLR4 e 2 .

https://it.wikipedia.org/wiki/Patogeno
https://it.wikipedia.org/wiki/Microbo
https://it.wikipedia.org/wiki/Sistema_immunitario
https://it.wikipedia.org/wiki/Immunit%C3%A0_innata
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Increased production of SCFAs and EtOH by altered microbiota may stimulate 

hepatic DNL and elevate ROS production. LPS in circulation results in low-

grade systemic inflammation involving a complex network of several organs.  



Several factors other than dietary can affect gut microbiota and 

intestinal barrier integrity and thus liver function…… 
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The hypothalamus–

pituitary– adrenal axis 

(HPA) regulates cortisol 

secretion. 

 

Cortisol can affect 

immune cells (including 

cytokine secretion) both 

locally in the gut and 

systemically.  

 

Cortisol can also alter gut 

permeability and barrier 

function, and change gut 

microbiota composition.  
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STRESS CAN ALTER EATING BEHAVIOR  

Cortisol particularly 

stimulate the appetite for 

high palatable and high-

calorie food. 

 

Confortable food and 

cortisol together directly 

activate the dopamine 

reward circuitry. 

 

Chronic stress is a risk 

factor for obesity. 



Conclusions 

Gut-liver axis can be targeted for NAFLD prevention or 

therapy. For example, the use of probiotics is supported by a 

number of studies conducted with NAFLD animal models and 

in several pilot pediatric and adult human studies (for a review 

see Paolella et al. Gut-liver axis and probiotics: Their role in non-alcoholic fatty 

liver disease. World J Gastroenterol 2014; 20: 15518-15531). 

However, because of the variety of mechanisms underlying 

the pathogenesis of NAFLD,  

a multi-targeted therapeutic approach  

tailored for each patient  

is desirable and advisable. 
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