
Mini Review
Non-alcoholic fatty liver disease (NAFLD) is a growing 

public health issue and the most common liver disorder in 
Western countries [1] and some Asian countries [2]. The global 
prevalence of NAFLD has been estimated to be 25% [3] and it is 
closely associated with metabolic syndrome comorbities [2,4], 
such as type 2 diabetes, hyperlipidemia, hypertension and also 
obesity [1,3]. It has been described the prevalence of NAFLD in 
obese adults to be 67.5% and in diabetic adults, 74% [5]. NAFLD 
is a pathology with a broad spectrum of liver severity, ranging 
from simple steatosis (SS) to non-alcoholic steatohepatitis 
(NASH). SS is characterized by the accumulation of lipid droplets 
that exceed 5% of the total liver weight. Whilst, NASH is defined 
as the beginning stages of inflammation and lobular ballooning 
that cause chronic hepatic injury [6]. The prevalence of NASH in 
total NAFLD patients is 30%, which can progress to fibrosis and 
also cirrhosis [7,8]

The manifestation and progression of NAFLD was elucidated 
by the “double-hit” hypothesis. The “first hit” was attributed to 
the accumulation of lipids in the hepatocytes; diagnosed as SS. 
This was followed by the “second hit” which was described as 
the onset of the inflammation process and hepatocellular injury; 
diagnosed as NASH [8,9]. However, “multiple hit” hypothesis 
is currently accepted, because of its better understanding of 
molecular pathways [10]. This hypothesis considers several  

 
simultaneous factors, such as altered gut microbiota, that are  
crucial for the development of metabolic diseases and also 
NAFLD. While intestinal microbiota had been widely accepted to 
play an important role in human health and disease, especially in 
the pathophysiology of obesity, it is not clearly understood the 
impact of gut microbiota to the progression of NAFLD. However, 
previous studies had established small intestinal bacterial 
overgrowth and gut microbiota dysregulation to be the main 
factors involved in NAFLD development.

The accumulation of fat in the liver is probably caused 
by the dysregulation of energy homeostasis, and bile acid 
and choline metabolism due to gut microbiota changes [11]. 
Energy homeostasis is highly controlled by gut microbiota, 
which can stimulates lipogenesis, and causes the accumulation 
of triglycerides in adipose tissue resulting in obesity and 
NAFLD development. Additionally, bile acids are molecules 
which regulate the homeostasis of triglycerides, cholesterol 
and glucose in the liver, and choline plays an important role in 
lipid metabolism and enterohepatic circulation of bile acid and 
cholesterol metabolism. Therefore, the dysregulation of bile acid 
and choline metabolism can contribute to the accumulation of 
fat in the liver. 

Regarding to liver inflammation process in NAFLD, the main 
molecules implicated on that are pro-inflammatory cytokines 
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Abstract

Gut microbiota play a critical role in the development of metabolic diseases such as non-alcoholic fatty liver disease (NAFLD), which is 
a critical public health issue worldwide. This mini review provides new insights in the association between gut microbiota and liver disease, 
in order to gain better grasp of microbiota-related metabolic pathways and try to establish the key microbes that are implicated in NAFLD 
progression. It gives better knowledge to understand a possible cause of this disease and to be closer on the development of new diagnosis and 
therapies.
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from adipose tissue and gut-derived endotoxins [12] which cause 
the dysregulation of the innate immunity system [9]. Therefore, 
the composition and microbiome abundance are critical factors 
in NAFLD progression. 

A huge biodiversity of bacteria is present in human intestine, 
however only four phylums dominate it; Firmicutes, Bacteroidetes, 
Actinobacteria and Proteobacteria [13]. A prospective cross 
sectional study had shown lower Bacteroidetes levels in NASH 
obese patients compared with SS and controls with lower body 
mass index (BMI) [14]. Studies of obese subjects could be a big 
confounder in the association of gut microbiota and NAFLD, since 
it has been demonstrated BMI to be a major cause of intestinal 
dysbiosis. Therefore, Wang et al. [2] had performed a prospective 
cross-sectional study which compared the fecal microbiota of 
nonobese adult patients with and without NAFLD, (n=43, n=83, 
respectively). It was found lower diversity and phylum-level 
change; 20% more phylum and 24% less Firmicutes, in nonobese 
NAFLD compared with lean healthy controls. Both studies have 
found a link between gut microbiota and the presence of NAFLD, 
however they did not find similar differences in gut microbiota 
strains. 

Nowadays, the therapy of NAFLD is considered to be lifestyle 
changing and diet intervention [15], including prebiotic and 
probiotic supplementation, due to their capability to modulate 
gut microbiota. An experimental study realized with Zucker 
obese rats showed a protective effect against hepatic steatosis 
of Lactobacillus paracasei, Bifidobacterium breve, Lactobacillus 
rhamnosus and a mixture of L. paracasei and B. breve 
supplementation. Triacylglycerol liver content, tumor necrosis 
factor alpha (TNF-α), interleukin-6 (IL-6) and lipopolysaccharide 
(LPS) plasma levels decreased in the Zucker obese rats [16]. 
These data suggest that NAFLD amelioration by probiotic strains 
could be due to their anti-inflammatory effects.

In conclusion, gut microbiota play a critical role in the 
pathogenesis of NAFLD, nevertheless more experimental 
evidence is required to establish a stronger association between 
specific intestine bacterial strains and the progression of 
NAFLD. If the key microbes and their metabolic pathways can 
be established, dietary intervention and other therapies could 
change gut microbial composition and, therefore, ameliorate 
NAFLD. 

Conflict of interest
The authors declare no conflict of interest.

Acknowledgment
This study was supported by the Fondo de Investigación 

Sanitaria and Fondo Europeo de Desarrollo Regional (FEDER, 
PI16/00498 to Teresa Auguet). 

References
1.	 Castera L (2017) Diagnosis of non-alcoholic fatty liver disease/non-

alcoholic steatohepatitis: Non-invasive tests are enough. Liver Int 
2018(3): 67-70. 

2.	 Wang B, Jiang X, Cao M,Ge J, Bao Q, et al. (2016) Altered fecal microbiota 
correlates with liver biochemistry in nonobese patients with non-
alcoholic fatty liver disease. Sci Rep 2016(6): 1-11.

3.	 Younossi ZM, Koenig AB, Abdelatif D, Fazel Y, Henry L, et al. (2016) 
Global epidemiology of nonalcoholic fatty liver disease-Meta-analytic 
assessment of prevalence, incidence, and outcomes. Hepatology 64(1): 
73-84. 

4.	 Chalasani N, Younossi Z, Lavine JE, Diehl AM, Brunt EM, et al. (2012) 
The diagnosis and management of non-alcoholic fatty liver disease: 
Practice guideline by the American Gastroenterological Association, 
American Association for the Study of Liver Diseases, and American 
College of Gastroenterology. Gastroenterology 142(7): 1592-1609.

5.	 Williams CD, Stengel J, Asike MI, Torres DM, Shaw J, et al. (2011) 
Prevalence of nonalcoholic fatty liver disease and nonalcoholic 
steatohepatitis among a largely middle-aged population utilizing 
ultrasound and liver biopsy: A prospective study. Gastroenterology 
140(1): 124-131. 

6.	 Jiang W, Wu N, Wang X, Chi Y, Zhang Y, et al. (2015) Dysbiosis gut 
microbiota associated with inflammation and impaired mucosal 
immune function in intestine of humans with non-alcoholic fatty liver 
disease. Sci Rep 5: 1-7. 

7.	 Lurie Y, Webb M, Cytter-Kuint R, Shteingart S, Lederkremer GZ 
(2015) Non-invasive diagnosis of liver fibrosis and cirrhosis. World J 
Gastroenterol 21(41): 11567-11583. 

8.	 Perito ER, Ajmera V, Bass NM (2017) Association between cytokines 
and liver histology in children with nonalcoholic fatty liver disease. 
Hepatol Commun 1(7): 609-622.

9.	 Saltzman ET, Palacios T, Thomsen M, Vitetta L (2018) Intestinal 
microbiome shifts, dysbiosis, inflammation, and non-alcoholic fatty 
liver disease. Front Microbiol 9: 1-11. 

10.	Buzzetti E, Pinzani M, Tsochatzis EA (2016) The multiple-hit 
pathogenesis of non-alcoholic fatty liver disease (NAFLD). Metabolism 
65(8): 1038-1048. 

11.	He X, Ji G, Jia W, Li H (2016) Gut microbiota and nonalcoholic fatty liver 
disease: Insights on mechanism and application of metabolomics. Int J 
Mol Sci 17(3). 

12.	Tilg H, Moschen AR (2010) Evolution of inflammation in nonalcoholic 
fatty liver disease: The multiple parallel hits hypothesis. Hepatology 
52(5): 1836-1846. 

13.	Boursier J, Diehl AM (2016) Nonalcoholic Fatty Liver Disease and the 
Gut Microbiome. Clin Liver Dis 20(2): 263-275. 

14.	Mouzaki M, Comelli EM, Arendt BM, et al. (2013) Intestinal microbiota 
in patients with nonalcoholic fatty liver disease. Hepatology 58(1): 
120-127. 

15.	Janssen AWF, Houben T, Katiraei S, Dijk W, Boutens L, et al. (2017) 
Modulation of the gut microbiota impacts nonalcoholic fatty liver 
disease: a potential role for bile acids. J Lipid Res 58(7): 1399-1416. 

16.	Plaza-Diaz J, Gomez-Llorente C, Abadia-Molina F, Saez-Lara MJ, 
Campaña-Martin L, et al. (2014) Effects of Lactobacillus paracasei 
CNCM I-4034, Bifidobacterium breve CNCM I-4035 and Lactobacillus 
rhamnosus CNCM I-4036 on hepatic steatosis in Zucker rats. PLoS One 
9(5). 

http://dx.doi.org/10.19080/argh.2018.09.555761
https://www.ncbi.nlm.nih.gov/pubmed/29427494
https://www.ncbi.nlm.nih.gov/pubmed/29427494
https://www.ncbi.nlm.nih.gov/pubmed/29427494
https://www.ncbi.nlm.nih.gov/pubmed/27550547
https://www.ncbi.nlm.nih.gov/pubmed/27550547
https://www.ncbi.nlm.nih.gov/pubmed/27550547
https://www.ncbi.nlm.nih.gov/pubmed/26707365
https://www.ncbi.nlm.nih.gov/pubmed/26707365
https://www.ncbi.nlm.nih.gov/pubmed/26707365
https://www.ncbi.nlm.nih.gov/pubmed/26707365
https://www.ncbi.nlm.nih.gov/pubmed/22488764
https://www.ncbi.nlm.nih.gov/pubmed/22488764
https://www.ncbi.nlm.nih.gov/pubmed/22488764
https://www.ncbi.nlm.nih.gov/pubmed/22488764
https://www.ncbi.nlm.nih.gov/pubmed/22488764
https://www.ncbi.nlm.nih.gov/pubmed/20858492
https://www.ncbi.nlm.nih.gov/pubmed/20858492
https://www.ncbi.nlm.nih.gov/pubmed/20858492
https://www.ncbi.nlm.nih.gov/pubmed/20858492
https://www.ncbi.nlm.nih.gov/pubmed/20858492
https://www.ncbi.nlm.nih.gov/pubmed/25644696
https://www.ncbi.nlm.nih.gov/pubmed/25644696
https://www.ncbi.nlm.nih.gov/pubmed/25644696
https://www.ncbi.nlm.nih.gov/pubmed/25644696
https://www.ncbi.nlm.nih.gov/pubmed/26556987/
https://www.ncbi.nlm.nih.gov/pubmed/26556987/
https://www.ncbi.nlm.nih.gov/pubmed/26556987/
https://aasldpubs.onlinelibrary.wiley.com/doi/full/10.1002/hep4.1068
https://aasldpubs.onlinelibrary.wiley.com/doi/full/10.1002/hep4.1068
https://aasldpubs.onlinelibrary.wiley.com/doi/full/10.1002/hep4.1068
https://www.ncbi.nlm.nih.gov/pubmed/29441049/
https://www.ncbi.nlm.nih.gov/pubmed/29441049/
https://www.ncbi.nlm.nih.gov/pubmed/29441049/
https://www.ncbi.nlm.nih.gov/pubmed/26823198
https://www.ncbi.nlm.nih.gov/pubmed/26823198
https://www.ncbi.nlm.nih.gov/pubmed/26823198
https://www.ncbi.nlm.nih.gov/pubmed/26999104
https://www.ncbi.nlm.nih.gov/pubmed/26999104
https://www.ncbi.nlm.nih.gov/pubmed/26999104
https://www.ncbi.nlm.nih.gov/pubmed/21038418
https://www.ncbi.nlm.nih.gov/pubmed/21038418
https://www.ncbi.nlm.nih.gov/pubmed/21038418
https://www.ncbi.nlm.nih.gov/pubmed/28298269
https://www.ncbi.nlm.nih.gov/pubmed/28298269
https://www.ncbi.nlm.nih.gov/pubmed/23401313
https://www.ncbi.nlm.nih.gov/pubmed/23401313
https://www.ncbi.nlm.nih.gov/pubmed/23401313
https://www.ncbi.nlm.nih.gov/pubmed/28533304
https://www.ncbi.nlm.nih.gov/pubmed/28533304
https://www.ncbi.nlm.nih.gov/pubmed/28533304
https://www.ncbi.nlm.nih.gov/pubmed/24852284
https://www.ncbi.nlm.nih.gov/pubmed/24852284
https://www.ncbi.nlm.nih.gov/pubmed/24852284
https://www.ncbi.nlm.nih.gov/pubmed/24852284
https://www.ncbi.nlm.nih.gov/pubmed/24852284


Advanced Research in Gastroenterology & Hepatology 

How to cite this article: Marina Colom, Gemma Aragonès, Teresa Auguet. Insights in Gut Microbiota and Non-Alcoholic Fatty Liver Disease. Adv Res 
Gastroentero Hepatol  2018; 9(3): 555761. DOI: 10.19080/ARGH.2018.09.555761.0044

Your next submission with JuniperPublishers    
      will reach you the below assets

•	 Quality Editorial service
•	 Swift Peer Review
•	 Reprints availability
•	 E-prints Service
•	 Manuscript Podcast for convenient understanding
•	 Global attainment for your research
•	 Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, audio) 
•	 Unceasing customer service

Track the below URL for one-step submission 
             https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/ARGH.2018.09.555761

http://dx.doi.org/10.19080/argh.2018.09.555761
https://juniperpublishers.com/online-submission.php
https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.19080/argh.2018.09.555761

	Insights in Gut Microbiota and Non-Alcoholic Fatty Liver Disease
	Abstract
	Keywords 
	Mini Review
	Conflict of interest
	Acknowledgment
	References

