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YOU ARE ONLY 10% HUMAN !!! 



CROSS-TALK BETWEEN HOST CELLS, RESIDENT MICROBIOTA AND ENVIRONMENT 



SPATIAL AND TEMPORAL ASPECTS OF INTESTINAL MICROBIOTA COMPOSITION  



Technologies to investigate the gut microbiota 



MICROBIOTA-INDUCED MATURATION OF THE GASTROINTESTINAL TRACT  



The microbiota and host genetic and 

environmental factors contribute to 

pathogenesis of Crohn’s disease 



INTERACTIONS BETWEEN GUT MUCOSA EPITHELIUM AND MICROBIOTA 



PRO-INFLAMMATORY EFFECTS OF GUT BACTERIA IN IBD 



PRO-INFLAMMATORY EFFECTS OF GUT BACTERIA IN IBD 



Suggested model of perpetuation of intestinal inflammation in IBD  



PATHOGENETIC MECHANISMS IN IMMUNE-MEDIATED CHRONIC                          

DISORDERS OF THE GASTROINTESTINAL TRACT 

“PHYSIOLOGICAL INFLAMMATION” OF 

THE GUT MUCOSA 

CHRONIC UNCONTROLLED INFLAMMATION OF 

THE GUT MUCOSA  

Rome subway Paris subway 







POSSIBLE MECHANISMS OF F. PRAUSNITZII ANTI-INFLAMMATORY EFFECTS 

Current Opinion in Microbiology 2013, 16:255-261 





DYSBIOSIS in IBD (Peterson, Cell Host & Microbe, 2008) 



Metagenomic Approaches for 

defining the pathogenesis of 

inflammatory bowel disease  

Cell Host & Microbe 2008;3:417 

IBD groups had marked 

decreases in two main 

constituents of gut community 

 

 Bacteroidetes 

 Lachnospiraceae 

Alterations in the representation of 

components of microbiota may be 

biomarkers that help predict disease 

predisposition, activity, severity, 

response to therapy 



EVIDENCE THAT INFLAMMATION IN IBD RESULTS FROM THE INTERACTION 

OF THE GUT MICROBIOTA WITH THE MUCOSAL IMMUNE COMPARTMENTS  

 

1) The gut microbiota is an essential factor in driving inflammation in IBD.  

 

2) In Crohn's disease (CD), diversion of the fecal stream induces inflammatory 

remission and mucosal healing in the excluded intestinal segment whereas 

infusion of intestinal contents reactivates the disease. 

 

3) In active ulcerative colitis (UC), short-term treatment with an enteric-coated 

preparation of broad-spectrum antibiotics reduced metabolic activity of the 

microbiota and mucosal inflammation.  

 

4) Patients with UC or CD show abnormal mucosal secretion of IgG antibodies 

against commensal bacteria and mucosal T cells are hyper-reactive against 

antigens of the common microbiota.  



AIEC INFECTION AND LOOP OF COLONIZATION AND INFLAMMATION 

Early phase CD 
development 

Gastroenterology 2011;140:1720-8 





CHARACTERIZATION OF ADHERENT-INVASIVE ESCHERICHIA COLI 

ISOLATED FROM PEDIATRIC PATIENTS WITH INFLAMMATORY BOWEL 

DISEASE. Inflammatory Bowel Disease 2012;18:912 

EC10, EC15 survival 
within macrophages 



 processing and absorbing dietary nutrients 

 secreting compounds influencing microbial composition 

 sampling of the intestinal microenvironments 

 sensing both beneficial and harmful microbes 

 inducing and modulating immune responses 

Intestinal epithelium is a large surface 

area of about 100 m2 lined by a single 

layer of columnar IECs performing 

several functions: 



To fulfill these functions, IECs comprise several 

specialized cell types with distinctive functions 

Columnar cells: (the most abundant) absorbe nutrients by 

apical villi; 

   

 
Goblet cells: produce and secrete mucins in order to form 

a protective luminal mucus layer; 

 

 
Neuroendocrine cells: release hormones in an endocrine 

and paracrine fashion; 

 

 
Paneth cells: secrete antimicrobial peptides 

STEM CELL 



Transmission electron micrograph of intercellular junctions in human intestinal 
epithelial cells  







SCHEMATIC REPRESENTATION OF THE ZONULIN MECHANISM OF ACTION  



A “LEAKY GUT” has a pivotal role in the pathogenesis 

of gastrointestinal and systemic diseases 



What do we know? 

 

Intestinal barrier function is modulated by:  

 the immune system, including the TH1-cytokine IFN-γ, the TH2 cytokines 

IL-4 and IL-13, TNF-α, T cells, mast cells, and eosinophils; 

 the gut microflora 

 

Altered intestinal barrier function and increased intestinal 

permeability is associated with: 

 food allergies 

 IBD  

 celiac disease  

 type I diabetes 





Diet, microbes and host genetics:  

the perfect storm in inflammatory bowel disease  
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CONTINUOUS 

TRIGGERING OF THE 
ADAPTIVE IMMUNE 

SYSTEM 
 
 
 

INFLAMMATION 



Examples for effects of dietary components on intestinal permeability and 

translocation of bacteria 



Examples for effects of dietary components on intestinal permeability and 

translocation of bacteria 





DIETARY ROADS TO COLITIS 



rats with TBNS-induced colitis 



Effects of dietary components on intestinal permeability and translocation of bacteria 





Jejunum of IL-10 gene-deficient mice (A: water-treated; B,C: CMC-treated mouse) hybridized with the 
universal Eub338-Cy3 probe (orange fluorescence) 400. 

Bacterial Overgrowth and Inflammation of Small Intestine After Carboxymethylcellulose 
Ingestion in Genetically Susceptible Mice. Inflamm Bowel Dis 2009;15:359-364 



MDX strongly 
enhances E. coli 

biofilm formation 



Effects of dietary components on intestinal permeability and translocation of bacteria 



Dietary emulsifier polysorbate-80 increases 
translocation of E coli across the intestinal 
epithelium 

Plantain NSP blocks translocation of E coli 
across the human intestinal epithelium in 
Ussing chambers. 



SIEROLOGIA 

Markers:  
p-ANCA, ASCA, anti-

OMPC, anti-
cBir1…..etc…… 

1. ISTOLOGIA (routine) 

 
2. IMMUNOLOGIA MUCOSALE 

TH1, TH2, TH17….. 

Signaling pathways 

Molecole di adesione….. 

 
3. MICROBIOMA  

(Gut mucosa associated bacteria 

(specie, taxa….) 

Feci, Urine: 
 

METABOLOMICA 

GENETICA 

 

(GWAS) 



Foreseeable (?) clinical 

scenario:………………………2018..……2020….. 

2 patients with Crohn’s disease: similar presentation, different 

outcomes  
Onset: two 12y/o boys with failure to grow for one year, anemia, weight loss, 

abdominal pain, diarrhea sometimes bloody 

 

Evaluation: ileal Crohn’s disease for 35 cm, inflammatory, ulcers, no fistulae, 

no stenosis 

 

Treatment (classic): methyl-prednisolone + azathioprine (as mainenance) 

Patient A 

 

Initial benign course 

Felt well – after 6 months: flare 

up, re-evaluation, again steroids + 

AZA, response less satisfactory 

than earlier, need for frequent 

evaluations 

Patient B 

 

Course with complications: Intra-

abdominal abscess, drained, ileal 

resection.  

Fever, low quality of life 

Antibiotic courses 

Post-surgery Infliximab 



2 patients with Crohn’s disease, 2 different treatments (2018……2020…?) 

Patient A 

 Tissue shows low F. prausnitzii, high adherent/invasive E.coli (AIEC) 

 Genotype-NOD2 polymorphism, elevated OMP-C 

 Treatment: Ciprofloxacin x 1 month, F. prausnitzii probiotic weekly, daily 

plantain extract (prevent AIEC binding) (backup-early resection and 

prevent recurrence with F. prausnitzii probiotic) 

 No clinical symptoms or Rx complications for 15 years 

Patient B 

 Genotype IRGM polymorphism, low Clostridium group XIVa (Firmicutes) 

(associated with activation of Treg cells), high titers ASCA and cBir1, 

high IL-17 levels on biopsies 

 Treatment: induction with anti-IL-23, prolonged administration of GM-

CSF and novel Clostridium cocktail 

 No further Crohn’s disease symptoms for 15 years 



DEFINING IBD SUBTYPES 

Gene 

I 

Gene 

II 

Gene 

III 

Genetic 

susceptibility 

Bacteria 

I 

Bacteria 

II 

Bacteria 

III 

Luminal 

antigenic drive 

Immune 

responses 

Immune 

responses I 

Immune 

responses II 

Immune 

responses III 

IBD I 

IBD II 

IBD III 

Clinical 

phenotypes 

IBD1, IBD2, IBD3, IBD4……………….IBDn 


