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Microbiota: l’insieme dei microrganismi che convivono con un organismo senza 
danneggiarlo, in condizione di normale funzionamento del suo sistema immunitario.


Microbioma: patrimonio genetico dei microrganismi presenti (150 volte > genoma umano)

Batteri, Virus, Archea, Funghi Lieviti, Protozoi, Elminti … 

1014 Cellule batteriche 1013 Cellule umane 

73572 results: GUT MICROBIOTA
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Human gut 
microbiota  
and disease

(Afzaal M, et al. Front Microbiol. 2022)
Microbiota plays a significant role in 
maintaining normal gut physiology and health.



 The gut microbiota has a lot of significant functions in human body: 


-protection from pathogens (colonizing mucosal surfaces and creation of antimicrobial 

substances)


-enhancing the immune system (increasing macrophages activity)

-playing a vital role in digestion and metabolism 


-modifying insulin resistance and affecting its secretion 


-involved in the synthesis and metabolism of bile acids and cholesterol 

-vitamin synthesis (biotin, thiamine, cobalamin, riboflavin, nicotine and pantothenic acids, 

vitamin B and K) 


-controlling epithelial cell proliferation and differentiation 

-influencing brain–gut communication (neutrotrasmitters synthesis, e.g. GABA 

>psychobiotics) 

(van Leeuwenhoek, 2020)

(LeBlanc, 2013) 
(Mills, 2019 ) 
(Rothschild, 2018) 
(Wiley, 2017 )
(Kelly, 2015), 
(Zheng, 2019 ), 



(Hill C, 2014)

Possible distribution of mechanisms

“No indiv idual stra in would be 
expected to have all the effects”.

“Every strain is different and probably elicits a 
different outcome in the host”. 



Microbioma; grande  diversità tra gli individui

Esseri umani:

-uguali al 99% in termini di genoma

-differenti sino all’ 80-90% in termini di genoma del microbiota

The gut microbiota evolves with the human evolution. It is also in constant 
and dynamic interaction with the host gastrointestinal microenvironment.

Microbioma è l’unica porzione modulabile del nostro patrimonio 
genetico e conferisce adattabilità alle perturbazioni e  ai cambiamenti  




Diet

Probiotics

Prebiotics

Drugs 

FMT

Lifestyle

Aging (intestinal permeability) 

Delivery Breast Feeding Pollution, Stress, Trauma



➢La composizione del microbiota riflette il livello di attività 

   fisica dell’ospite


➢Il Microbiota di un atleta è differente rispetto a quello di un 

   sedentario (Akkermansia muciniphila ) 


➢Esercizio e aumentato introito proteico  incrementano  la 

   diversità e la abbondanza delle specie batteriche







• Frazione polisaccaridica aderente all'epitelio da Aloe vera, 
Malva sylvestris e Althaea officinalis  
per rafforzare la barriera epiteliale 

• Componenti antiacidi dai minerali naturali limestone e 
nahcolite incorporati nella frazione polisaccaridica  
per tamponare l'acido sull’epitelio al quale aderisce 

Symptom score mean absolute values

275 pts GERD  e/o EPS



Poliprotect, unlike PPI, does not produce a breakdown of the gastric acid antimicrobial barrier.


Corazziari ES, et al. Poliprotect vs Omeprazole in the Relief of Heartburn, Epigastric Pain, and Burning in Patients Without Erosive Esophagitis and Gastroduodenal Lesions: A Randomized, 
Controlled Trial Am J Gastroenterol. 2023 Sep 11. doi: 10.14309/ajg.0000000000002360. 



Bachmann R, 2017)



Preparations for colonoscopy 


-remove intestinal mucus and flush-out luminal  bacteria > altering microbiota balance.

-alter quality and production of the protective mucus layer

-convey oxygen into the lumen, thus negatively affecting anaerobes populations 
(Proteobacteria); 

-increase in pH;

-accelerate intestinal transit time, possibly reducing availability of nutrients (e.g. fibres) for 
bacterial metabolism

(Drago L, 2019)

A drastic change in the ratio of Gram-positive to Gram-negative species. Similar changes 
were observed when studying the microbiota in diarrhoea diseases.  

(Bachmann R, 2017)

Conflicting results (no unique pattern of microbial modification, duration of the effects, 
restitutio ad integrum, etc.) are probably due to the small number of subjects, the 
inclusion of healthy and diseased subjects, the lack of a non-procedure control group, 
and a lack of analytical depth in these studies. Different ways of sample collection



Beta-lactamics, fluoro-quinolones, glycylcyclines, lincosamide, nitroimidazole, 
and various combinations of antibiotics > alteration of the gut microbiota 
composition with a  reduction of autochthonous taxa and an increase of 
potentially pathogenic bacteria, such as Enterobacteriaceae. 


In contrast, Bifidobacteria, Faecalibacterium prausnitzii and Lactobacilli, seem to 
be reduced after antibiotic treatment.

Antibiotics

(Ponziani FR, 2016)

(Lange K, 2016)

Different classes >  very different effects on the gut microbiota



Non-aminoglycoside, semisynthetic, non-systemic antibiotic derived from rifamycin 
SV. Originally licensed in Italy as polymorphic form α in 1985.

Rifaximin inhibits bacterial protein synthesis by binding to the β-subunit of bacterial DNA-
dependent RNA polymerase.

Strong activity (bactericidal and bacteriostatic) against Gram-positive and Gram-negative 
bacteria, both aerobic and anaerobic

(Tursi A, 2018)

 Rifaximin

Rifaximin can modulate the bacterial adhesion to the intestinal mucosa 
reestablishing an effective epithelial mucosal barrier and, consequently, the 
intestinal permeability

Intrinsic  anti-inflammatory activity (down-regulates the release of pro-inflammatory 
cytokines and TNF production). It reduces gut inflammation modulating  the activity of 
the inflammasome NLRP3 (nucleotide-binding oligomerization domain leucine rich 
repeat and pyrin domain containing protein 3).

(Ponziani FR, 2016)



(Ponziani FR, 2016)

Eubiotic  effects: Rifaximin 
promotes the growth of beneficial 
bacteria, such as Bifidobacteria and 
Lactobacilli

Rifaximin reduces the total load 
of the gut microbiota 



Diet and Enterotypes(Arumugam M,  Nature 2011)

Wu GD, et al. Science. 2011

Bacteroides enterotype: associated with animal protein, a 
variety of aminoacids, and saturated fats > meat 
consumption (Western diet) characterized this enterotype. 

Prevotella enterotype: associated with carbohydrates and 
simple sugars > diet more typical of agrarian societies

Vegetarian diets: dominance of Firmicutes and Bacteroidetes
Diet rich in protein and fats: abundance of bile-tolerant 
species (Bacteroides, Bilophila  and Alistipes) and a 
suppression of Firmicutes (David, 2014) 


(Forouhi, 2018)



Early in infancy, the gut microbiota is enriched in genes involved in the digestion of 
oligosaccharides (breast milk); later (introduction of solid foods) it is enriched in genes 
associated with the metabolism of polysaccharides and vitamins 

(Backhed et al. 2015 ).

The method of feed affects microbial composition in infant microbiota.

 

Breast-fed infants:  overgrowth of Actinobacteria and an inhibition of 
Firmicutes and Proteobacteria. Breast milk includes oligosaccharides that can 
be metabolized effectively by these bacterial species, resulting in an increase 
in SCFAs > increased expression of IgG. 


Formulafed infants: increasing of Clostiridia, Streptococci, Bacteroides and 
Enterobacteria 


(Thompson, 2015 )

(Azad, 2013)  (Lee, 2015 )

The halophilic archae such as Halorubrum koreense, Halorubrum alimentarium, 
Halorubrum saccharovorum, and Halococcus morrhuae were isolated from Korean, 
not IBS, subjects. It could be due to Koreans’high-salt food intake. (Nam, 2008) 



High-fiber diet vs High-fat diet(Bibbò S, 2016) 

(Makki K, 2018)

RS 1 plant cell wall polymers  (grains, seeds, legumes)

RS 2 granular structure (raw potatoes, green bananas)

RS3 retro-gradation resulting from heating and cooling 
(cooked potatoes and rice)

RS4 chemical cross-linking 



Prebiotics
• Oligosaccharide (XOS, GOS, lactulose, inulin, 

FOS, TGOS)

• Polysaccharides (Algae polysaccharides)

• Polyphenols isolated from fruits (black 

raspberries and blueberries)*

• Polypeptide polymers (Poly-gamma-glutamate)


Prebiotics can help to:

• correct dysbiosis by promoting positive alterations in 

the microbial flora, for instance enhancing the 
proliferation of gut  bacteria including 
Bifidobacterium (Paineau, 2008; Silk, 2009).


• regulate immunity

• improve intestinal barrier function

• increase mineral absorption

• lower blood lipid levels 

• ………………………..


*inhibit the growth of pathogenic bacteria

(Chong PP, 2019)
(You S, 2022)





(You S, 2022)



Probiotics

• Bifidobacterium ++ (B. infantis, B. lactis, B. bifdum, B. Animalis)

• Lactobacillus + (L. plantarium, L. rhamnosus, L. casei, L. reuteri)

• Escherichia (E. coli Nissle 1917)

• Saccharomyces (S. cerevisiae, S. boulardi)

• Indications: IBS, IBD, gastroenteritis, diarrhoea…

• Single strain / Multi-strain ?

• Symbiotics? 

• Dosage and treatment duration

• Effects (short termed)

(Herndon CC,  Kaohsiung J Med Sci. 2020)

«Living microorganisms (bacteria and yeast), which are friendly to the gut and 
confer health benefits to the host when given in adequate amounts»



Microbiota modulation remains a relatively underutilized clinical practice, with 
limited adoption in healthcare settings…while there is consensus on the 
relevance of the gut microbiota in IBD and other GI disease pathogenesis 

 

Is there a role for probiotics in MC?

We recommend against use of probiotics

for treatment of MC. LE: low; GR:  strong against; 

agreement: 100%, strong consensus

Insufficient evidence to recommend FMT for routine treatment of functional 
constipation

• Level of evidence: Low

• Recommendation: Weak

• Level of agreement: 100%
Limited evidence for a positive effect of probiotics  on acceleration of 
intestinal transit time and improvements in stool frequency 
• Level of evidence: Low

• Recommendation: Weak

• Level of agreement: 100%

…probiotic therapy may have modest benefits in UC, 
but should not be routinely used. No evidence of any 
benefit for these treatments in Crohn's disease



Eff icacy of Probiot ics 
Persistence of Global 
Symptoms in IBS

BENEFIT

M o d e r a t e c e r t a i n t y f o r 
Escherichia strains, 

Low certainty for Lactobacillus 
strains and Lactobacil lus 
plantarum 299V,

Ve r y l o w c e r t a i n t y f o r 
combination probiotics and

Bacillus strains. 

Paucity of trials of probiotics in 
IBS-C, meaning their use in this 
subtype is less evidence-based 

82 trials; >10000 pts.



Combination Probiotics vs. placebo

Lactobacillus strains vs. placebo

Bifidobacterium strains vs. placebo

Persistence of Global IBS 
Symptoms



Efficacy of Probiotics in Persistence of 
Abdominal Pain in IBS

BENEFIT 

Low certainty for Saccharomyces cerevisiae 
I-3856 and Bifidobacterium strains,

 

Very low certainty for combinat ion 
probiotics, Lactobacillus, Saccharomyces, 
and Bacillus strains.



Combination Probiotics vs. placebo

Lactobacillus strains vs. placebo

Saccharomyces strains vs. placebo

Abdominal pain in IBS



E f f i c a c y o f P r o b i o t i c s 
Persistence of Abdominal 
Bloating or Distension in IBS

Combination Probiotics vs. placebo

LIMITATIONS

Few trials were low risk of bias and 
there was heterogeneity between 
studies and evidence of publication bias.

Some combinations of probiotics or strains 
may be beneficial in IBS, but certainty in 
the evidence (GRADE)  is low or  very low



(Powles ST, 2022)

«..of further interest is determining if there are functional metabolic 
changes (measured in the metabolome) associated with  microbiome 
perturbations, beyond simply measuring composition»

Live bacteria are not required for achieving beneficial effects when 
utilizing probiotics in treating symptoms of gut disorders 
(Postbiotics are the non-living components of the microbiome)

Lactobacillus paracasei CNCM I-1572 induces a significant 
reduction in genus   Ruminococcus, a significant increase in the 
fecal short chain fatty acids acetate and butyrate, and a 
significant reduction in the proinflammatory cytokine 
interleukin-15 in patients with IBS.



Postbiotics

PROTECTIVE MODULATION AGAINST 
PATHOGENS 

•  Anti-microbial actions:

Lactobacillus and Bifidobacterium ! bacteriocins 
against the invasion of enteroinvasive E. coli;

exopolysaccharides (EPS) Bifidobacterium bifidum 
! lactobacilli and other anaerobic bacteria grew 
more readily and enterobacteria, enterococci, or 
Bacteroides fragilis are inhibited.

• Anti-biofilm actions:

teichoic acid (Lactobacillus strains) ! inhibits 
biofilm formation of pathogens (e.g. Streptococcus 
mutans, Staphylococcus aureus and Enterococcus 
faecalis)


FORTIFY THE EPITHELIAL BARRIER


MODULATION OF IMMUNE RESPONSES.


(Ma L, et al. Nutrients 2023)

P r e p a r a t i o n o f i n a n i m a t e 
microorganisms and/or their 
components that confers a health 
benefit on the host



(van Leeuwenhoek A, 2020)



Fecal Microbiota Transplantation (FMT)



FMT: Evidenza per indicazione al FMT nel 2023 

(gc R. Vassallo)



Recruitment and Screening of the donors:  physical and laboratory investigations by 
blood and stool analysis and culture to rule out organic disorders, infectious agents and 
contagious diseases, most importantly, HIV, viral hepatitis, syphilis, malaria, 
tuberculosis and trypanosomiasis.

It is advisable that the donors have not recently used antibiotics, travelled to tropical 
areas, had high-risk sexual behavior or had a bout of gastroenteritis or diarrhea within 
4 weeks of donation 

(Mazzawi T, 2022)

Fresh/frozen fecal material might be superior to frozen oral capsules in 
improving IBS global symptoms and having lasting alteration of gut microbiota

It remains to be investigated whether single or mixed donors is the preferred 
choice and at which time intervals should FMT be performed.

The beneficial effect of FMT on IBS symptoms tends to fade over time



The exact mechanism by FMT could treat many diseases is not well known. It might be 
because of the change in bacterial compositions, modifications in host metabolic profiles, 
involvement of new species of gut microbiota found in healthy donor feces, and the 
presentation of peptides from the donor that modify host immune responses 

(van Leeuwenhoek A, 2020)

Lowering the risk: defined preparations of fecal microbiota with their constituent 
therapeutic factors may be a suitable alternation. In addition, mixtures of defined species 
or strains, or cocktails of microbiota-derived molecules targeting specific microbial species 
or pathways that are enriched in the disease state, in an effort to treat or prevent various 
common disorders > synthetic microbiota?

Risk of transferring microbial pathogens, or undesired disease phenotypes, such as 
obesity, diabetes, chronic and cardiovascular diseases as well as metabolic syndromes.

FMT increased the total fecal SCFAs levels, namely butyric acid

(Gianotti & Moss, 2017)

FMT is a promising treatment for many diseases but still, 
there remains a lot that is unknown and missing knowledge 
gaps that has prevented this therapeutic modality from 
obtaining FDA approval for treatments beyond CDI



Importance of phages in eliminating the gastroenteritis-associated pathogenic 
bacteria, and in modulating the beneficial bacteria by adding new functions such as 
metabolites biosynthesis (SCFA, H2S) in the management of metabolic and neurological 
disorders

FVT (Fecal Viroma Transplantation)

A programmed phage λ can be used to repress E. coli  genes in the mammalian gut. 

Oral delivery using an aqueous-based encapsulation formulation.


Potential applications of bacteriophages include designing phage to “correct” 
microbiota dysbiosis, creating phage therapies to target certain bacterial species that 
causes a gut disease, and developing compounds that block phage induction to inhibit the 
growth of certain bacteria

Essential data for the approval of phages as antibacterial drugs still needed and studies 
to address these points are necessary

The prophage-encoded virulence factors remain a safety issue, which limits the use of 
phages in medicine (Rasmussen TT, 2020) 

(Hsu BB, 2020) 



Thank you for your attention!







No unique general pattern of microbial modification has emerged; 

Duration of the effect: most studies report a short effect on microbial composition, up to 2 
weeks; in  some cases up to 4 weeks after colonoscopy. 

Almost restitutio ad integrum of the microbiota occurs a few weeks after MBP in healthy 
patients 

Overall, studies suggest that microbiota variations seem more sustained in patients 
suffering from diseases per se associated to intestinal dysbiosis, such IBS or IBD. 

(Drago L, 2019)

Most studies: massive impact on the bacterial load and alfa diversity of  the 
gut microbiota composition in the samples taken after MBP

These conflicting results are probably due to the small number of subjects, the inclusion 
of healthy and diseased subjects, the lack of a non-procedure control group, and a lack of 
analytical depth in these studies. Different ways of sample collection


