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With the worldwide spread of diet westernization, 
sedentary lifestyle, and obesity, non-alcoholic fatty liver 
disease (NAFLD) has becoming frequent disorder. NAFLD 
is the presence of hepatic fat infiltration more than 5% of 
liver cells, in lack of alcohol abuse or steatogenic drugs. 
NAFLD includes a spectrum of liver disorder, ranging 
from steatosis and non-alcoholic steatohepatitis (NASH) 
to fibrosis, cirrhosis and hepatocellular carcinoma (1). 
Metabolic syndrome and systemic micro-inflammation 
are the most relevant metabolic disorders related to this 
spectrum of diseases (2). There is currently no approved 
pharmacological treatment for NAFLD. The management 
strategy of NAFLD involves lifestyle interventions, 
including diet, exercise, and behavior modification (1). 

The intestinal microbiota has been a topic of scientific 
research for a recent decade. The gut microbiota composed 
of organized community of microorganisms (3). The 
literature to date suggests points to a critical impact of the 
intestinal flora and intestinal barrier on the pathogenesis 
of NAFLD and other metabolic disorders (4). Dysbiosis, 
which is defined as changes in intestinal bacteria, and small 
intestine bacterial overgrowth, which is related to dietary 
habits, genetic predisposition, and physical inactivity 
can influence energy homeostasis. Dysbiosis, impaired 
intestinal barrier function, and adipose tissue related 
inflammation act directly through increased translocation 
of bacterial endotoxins or lipotoxins, or indirectly, through 
the regulation of insulin sensitivity and resulting liver 

steatosis (5). The interplay between gut microbiota and 
NAFLD onset is summarized and illustrated in Figure 1. 
Previous studies documented that severity of steatosis in 
NAFLD patients correlated with small bowel bacterial 
overgrowth and increased intestinal permeability (6). 
The novel progresses in knowledge about the human gut 
microbiota have changed our sight of disease and treatment. 
Therapeutic manipulations with prebiotics, probiotics, 
and synbiotic as microbiome-based interventions are 
potential targets for NAFLD management via modulating 
the enteric flora (Figure 2). Considering the ease of use 
of these supplements, their safety and low cost, they 
beneficial impact on hepatic steatosis and fibrosis (7,8); oral 
probiotics are live microorganisms that have potentially 
benefits for the host through its effects in the intestinal 
tract if consumed in adequate amounts (9). Prebiotics are 
fermentable fibers that facilitate the growth of probiotics 
and thereby benefit health (10). Synbiotics which are 
combination of prebiotics and probiotics have a potentially 
stronger effect in modulating the gut microbiota than 
either probiotics or prebiotics alone (11). A meta-analysis 
has reported probiotic supplementation can improve liver 
enzymes, serum cholesterol, and insulin sensitivity in 
patients with NAFLD (12). Evidence of a meta-analysis 
declare that probiotic and synbiotic supplementation may 
improve lipid profile, glycemic variable, liver enzymes, 
and inflammatory mediator by alternating the type and/or 
function of the intestinal microbiota (11). In our previous 
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study, we found that synbiotic supplementation along 
with lifestyle modification has beneficial effect on hepatic 
echogenicity, liver enzymes, lipoprotein and glycemic 
profile, oxidants and antioxidants biomarkers, and adipokine 

and gut peptide levels. To our knowledge, this was the 
first randomized clinical trial that showed that synbiotic 
yogurt increased glucagon-like peptide-2 as the intestinal 
permeability index and C1q/TNF-related protein 5 as 

Figure 1 The gut microbiota and non-alcoholic fatty liver disease. Obesity, dysbiosis of gut microbiota and increased intestinal permeability 
leads to insulin resistance. The inflammatory mediators predispose to development of non-alcoholic fatty liver disease. DNL, de novo 
lipogenesis; FFA, free fatty acid; IL-1β, interleukin-1β; IL-6, interleukin-6; LPS, lipopolysaccharides; NAFL, non-alcoholic fatty liver; 
NAFLD, non-alcoholic fatty liver disease; NASH, non-alcoholic steatohepatitis; TNF-α, tumor necrosis factor-α. 

Figure 2 Potential mechanisms of action for synbiotics, prebiotics, and probiotics on non-alcoholic fatty liver disease. Synbiotics, prebiotics, 
and probiotics could improve gut epithelial barrier, reduction in inflammation, bacteria-derived hepatotoxins, energy metabolism, and  
de novo lipogenesis.
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regulation of lipid and glucose marker (13).
Meta-analysis conducted by Sharpton et al., in the 

current issue of Am J Clin Nutr (14), provides a rich 
data set from associations between synbiotics/probiotics 
supplementation and decrease of liver stiffness, steatosis 
and inflammation in NAFLD. The diagnosis of NAFLD 
was established according to magnetic resonance imaging, 
ultrasound, or elastography. The investigators included 
1,252 patients from 21 randomized clinical trials which 
investigated probiotics and synbiotics in comparison to 
control, with intervention duration ranging from 2 to 
7 months. In this study primary outcomes were serum 
alanine aminotransferase concentration, and hepatic fibrosis 
and steatosis measured by elastography and ultrasound, 
respectively. Also secondary outcomes were change in 
body mass index, triglyceride, and homeostatic model of 
insulin resistance. The analysis by Sharpton et al. showed 
that synbiotics/probiotics were related to significant 
reduction in hepatic steatosis and fibrosis and serum 
alanine aminotransferase concentration. Uses of synbiotic/
probiotic decreased body mass index only in probiotic trials. 
In both groups, probiotic and synbiotic did not effect on 
triglyceride. Also, the authors did not find the beneficial 
effect from synbiotics/probiotics on homeostatic model 
of insulin resistance. In summary, the study presented by 
Sharpton et al. suggested modulation of gut microbiota with 
multibiotics-based interventions to promote the growth 
of good microbiota, may ameliorate dysbiosis in patients 
with NAFLD and improve liver-specific and metabolic 
outcomes. As the authors point out, synbiotics or probiotics 
supplementations through modification of the intestinal 
microbiota could promise a new management approach in 
patients with NAFLD.

Gut microbiome–targeted therapies are direct and 
feasible approach against the harmful effects of dysbiosis on 
the human host. Therefore, the intestinal microbiota has 
appeared as an attractive target for potential therapeutics 
in metabolic diseases (4). In recent years, our knowledge 
regarding the functions and composition of the intestinal 
microflora has markedly increased; however, these are still 
in their infancy and need further development and testing. 
To a great extent, this has been attributed to the progression 
of genomic analyses of microbial communities, which have 
recognized the critical portion of the microbiota to human 
health or diseases (15).
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