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What is Microbiome? 



 



 



 



• Further, the collective genomes of 
gut microbiota (microbiome) 
contain 100- to 150-fold more 
genes than our own genome 

>10 000 000 genes 



- Quantitative comparison of 
faecal microbiota in two 
healthy populations 

- Comparisons between obese 
and lean individuals have 
demonstrated that obese 
individuals have increased 
levels of Firmicutes and 
reduced levels of Bacteroidetes 

 



• Diet alters the gut microbiota. Dietary composition alters the proportions of 
Bacteroides and Prevotella, both of which belong to the phylum Bacteroidetes.  

• Intake of an animal-based diet rich in protein/fat promotes higher Bacteroides 
levels, whereas intake of a plant-based diet rich in fiber shifts the microbiota 
towards higher Prevotella levels. 



 



FIRST IDEA 

Research on alterations of the gut microbiota may provide 
insights into how the gut microbiota contributes to disease 
progression and whether it can be exploited as a novel 
diagnostic, prognostic and therapeutic target 



 



Investigations from studies 



• Degrade polysaccharides 

 

• Contribute 10% of daily energy 
requirements 

 

• Asian/ African diets have higher 
fibre content, which may  
indicate a higher energy 
contribution from fibre 
fermentation to the host. 



• The reduced level of Angptl4 was 
associated with increased LPL 
activity in the white adipose tissue, 
supporting increased triglyceride 
incorporation into adipocytes 

 

• Angptl4 was required for mediating 
microbiota-induced adiposity 



The gut microbiota and type 2 diabetes 

• There are accumulating evidence to suggest that the 
microbiome may directly modulate insulin sensitivity in 
humans 

• In patients with metabolic syndrome reduced the abundance 
of Gram-positive bacteria, such as butyrate-producing bacteria; 
this was associated with reduced insulin sensitivity, suggesting 
that the decreased levels of butyrate-producing bacteria 
observed in patients with type 2 diabetes may contribute to 
disease 



• Akkermansia muciniphila was 
associated with increased 
microbial diversity compared with 
subjects with more impaired 
metabolic status. 

 

• Thus, there may be population-
specific associations between A. 
muciniphila and type 2 diabetes. 



Microbial metabolites 
regulate metabolism in 
different tissues 

Microbiome Diet 



 



 



 



• NASH 



Obesity  



 



TLR expression and metabolic syndrome: 
the importance of the innate immunity 



Gut Microbiome in Chronic Kidney Disease 

 



• The dysbiotic gut microbiome generates excessive amounts of 
uremic toxins, and the impaired intestinal barrier permits 
translocation of these toxins into the systemic circulation. 



Microbiota and Uremic Toxins 

• The large intestine has more diversity and quantity of bacteria 
and its place of the production of the most studied toxins, p-
cresyl sulfate, and indoxyl sulfate 



• The gut microbiota can ferment dietary fiber to yield SCFAs acetate and 
propionate (produced by Bacteroidetes phylum members) as well as 
butyrate (produced by bacteria of the Firmicutes phylum) 

 

• In addition to their ability to moderate immune signaling and anti-
inflammatory impact on both colonic epithelium and immune cells , 
SCFAs also have a vasorelaxant property in vitro as both butyrate and 
propionate can induce dilation of human colonic arteries.  

 

• Interestingly, the SCFA olfactory receptor 78 (Olfr78) is expressed in the 
kidneys and regulates BP, as shown by BP reduction of about 20 mmHg 
following administration of propionate to normal mice 



 



• Although no significant differences in the total amount of 
microorganisms, an increase in the proportion of aerobic 
bacteria to the detriment of anaerobic bacteria (especially 
Bifidobacterium and Lactobacillus) has been described. 

 

• The expansion of these species increases the degradation of 
nitrogen compounds in worsen uremic state 



• Recently, a greater emphasis has been given to the modulation 
of intestinal microbiota of CKD patients by oral 
supplementation with pre/probiotics or their combination 
(synbiotics), especially in inhibiting serum increase of uremic 
toxins, improving gastrointestinal symptoms and reversing or 
decreasing inflammation 



 



 



 



 



• Four randomized trials involving 134 NAFLD/NASH patients 
were included. The results showed that probiotic therapy 
significantly decreased alanine aminotransferase (ALT), 
aspartate transaminase (AST), total-cholesterol (T-chol), 
high density lipoprotein (HDL), tumor necrosis factor (TNF)-
α and homeostasis model assessment of insulin resistance 
(HOMAIR) 

• CONCLUSION: Probiotic therapies can reduce liver 
aminotransferases, total-cholesterol, TNF-α and improve 
insulin resistance in NAFLD patients. Modulation of the gut 
microbiota represents a new treatment for NAFLD. 



• 9 trials were included.  

• Probiotic consumption significantly changed systolic BP by −3.56 mm 
Hg (95% confidence interval, −6.46 to −0.66) and diastolic BP by −2.38 
mm Hg (95% confidence interval, −2.38 to −0.93) compared with 
control groups 

• Multiple species of probiotics are consumed, the duration of 
intervention is ≥8 weeks 



Effects of Probiotics on Cholesterol Reduction 



 



 



Thanks for your 
attention 


