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Background and Aims: Gut microbiota is involved in obe-
sity, metabolic syndrome and nonalcoholic fatty liver disease 
(NAFLD). Quercetin may modulate the intestinal microbiota 
composition, suggesting therapeutic potential in NAFLD. The 
present study aims to establish the role of gut microbiota imbal-
ance in obesity-related NAFLD development in patients and in 
an in vivo model and to investigate benefits of experimental 
treatment with quercetin.

Methods: Gut bacterial communities were identified by py-
rosequencing of the 16S rRNA extracted from faecal samples of 
obese patients and from caecal samples of mice fed with high 
fat diet (HFD) with or without quercetin for 16 weeks. Hepatic 
TLR-4-NF-κB signaling pathway activation, inflammasome re-
sponse, endoplasmic reticulum stress induction, as well as in-
testinal barrier dysfunction were analyzed.

Results: Pyrosequencing analysis of human faecal samples 
showed significant differences in the phylum Proteobacteria 
and Firmicutes between obese patients and controls. However, 
obese patients not showed a different Firmicutes/Bacteroidetes 
ratio compared with controls. Significant differences in the 
proportion of bacterial genera within gut microbiota of obesi-
ty-related NAFLD were shown in comparison to control group, 
supporting the role of dysbiosis in NAFLD development. In 
our murine model, metagenomic studies revealed differences 
at phylum, class and genus levels induced by HFD, leading to 
dysbiosis, characterized by an increase in Firmicutes/Bacte-
roidetes ratio and in Gram-negative bacteria and a lower con-
centration of the total bacteria. Quercetin blocked gut micro-
biota imbalance, showing prebiotic capacity. At genus level, we 
found an increase in Helicobacter genus, which was reverted by 
quercetin treatment. NAFLD severity correlated with dysbiosis 
markers, indicating a microbiota-dependent individual meta-
bolic phenotype. HFD-induced dysbiosis was associated whith 
impaired intestinal SCFAs production and barrier integrity. 
HFD-related endotoxemia was accompanied by TLR-4-NF-κB 
pathway activation, inflammasome response and endoplasmic 
reticulum stress. Treatment with quercetin restored SCFAs 
production and intestinal barrier function, reducing the activa-
tion of NF-κB, and inhibiting overexpression of inflammatory 
components and reticulum stress markers.

Conclusions: Our data support the role of dysbiosis in 
NAFLD development, sustaining the suitability of quercetin as 
a therapeutic approach for obesity-associated NAFLD. 
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Background and Aims: In order to evaluate the impact of 
different endocrine disorders as risk factors, either alone or in 
combination, for non-alcoholic fatty liver disease (NAFLD) 
progression, we aimed to determine both serum vitamin D 
and hepatic vitamin D receptor levels as well as serum thyroid 
hormones and gonadotropin concentrations in NAFLD pa-
tients.

Methods: Serum vitamin 25-OH-D3 (VD), thyroid-stimu-
lating hormone, free thyroxin, follicle-stimulating hormone 
and luteinizing hormone concentrations along with hepatic vi-
tamin D receptor mRNA levels were quantified by chemilumi-
nescent immunoassays and real-time PCR, respectively, in 99 
patients with biopsy-proven NAFLD: 19 non-alcoholic steato-
hepatitis (NASH), 80 non-alcoholic fatty liver (NAFL) and 89 
subjects with histologically normal liver (NL).

Results: A high prevalence of VDD was found in our study 
population, but no significant differences were observed be-
tween NL subjects (64%) and NAFLD patients (70%). Since we 
had previously shown that hepatic VDR mRNA levels were sig-
nificantly higher in NAFLD patients, largely in those with 
NAFL, than in NL subjects (Bozic et al, J Hepatol 2016), we 
wanted to explore the potential relationship between serum VD 
and hepatic VDR mRNA levels. Interestingly, serum VD con-
centrations correlated inversely with hepatic VDR mRNA lev-
els only in patients with NAFL (r = –0.570, p = 0.003) but not 
in those with NASH (r = 0.067, p = 0.865). In contrast, a positive 
correlation was found between serum VD concentrations and 
hepatic VDR mRNA levels in NL subjects (r = 0.570, p = 0.033). 
Moreover, considering the entire study cohort, serum VD cor-
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