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Il microbiota è arrivato 
sui mass media ... 

…ma la CHIRURGIA  

               NO ! 



Microbiota e chirurgia metabolica: 
una nuova frontiera 

Nicola Basso 
Padova 7-8 marzo 2014 
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L’organo  microbiota 



La sede del  microbiota 
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Diversity of            microbiota 



Microbiota 

 in topo e uomo 

Firmicutes        60-80% 
Actinobatteri 
Bacteroidetes  20% 
Proteobacteria 

Gram+ 

Gram- 



 

Microbiota:  

ce ne sono tanti. 



MICROBIOTA      COMPOSITION 

 



Friendly 

Non friendly 

X
 



MICROBIOTA COMPOSITION 

 

 

HUMAN GUT 
 
 
 
  

COMPOSITION 



Arumugam M 2011 
Abundant molecular functions not necessarely provided by abundant species. 

-Functional diversity analysis- 

Phylogenetic  
abundance 

Function  
abundance 

not necessarely 



Foster 

NORMAL RISK OF DISEASE 

G.I. 
Function 

Gut 

 MICROBIOTA 

Low-grade 
inflammation 

Fat storage/ 
Energy balance 

Barrier 
function 

Bidirectional communication 
between gut microbiota and  
gut-brain axis  
influences homeostasis… 
 
 
 
 
 
 
…leading to alterations  
in fat storage,  
energy balance, 
 barrier function,  
low grade inflammation 
  

Foster J.A. ,2013 

Microbiota: funzioni multiformi. 



Gut–brain axis: how the microbiome influences anxiety and depression 
                                                                                        Germ-free mice were more active, less anxious and less risk-averse than usual. 

Low 
inflammatory 
status 

High 
inflammatory 
status 

Increased 
anxiety-like 
behaviors 

Low 
trait 
anxiety 

Altered 
 
 

microbiota 

Stable 
 
 

microbiota 

J. A. Foster, K.A. 
McVey Neufeld.  
 Cell, 2013 



Difficile studiarli. 
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Gut Clusters  
-Sciame,grappolo funzionalmente collegato- 

Arumugam, 2011 

(protein diet) 

(carbohydrate diet) 



? 



Firmicutes 

Bacteroidetes 
High fat diet 

Firmicutes 

Bacteroidetes 

Food restriction 
Low fat or low CHO 

Gordon J, 2004 

Ley ER et al. Nature 2006;  

Proteobacteria 

Inverse correlation 
Bacteriotedes/body weight 



Obesity 

Insulin- 
resistence 

L 
P 
L 

Conventional  
germ mice 

FIAF -/- 

G.F. 

 FIAF -/- 

Backhed 2004, 2006, 2007 

Identical 
Western 

 diet 

The «obesity microbiota»  

FIAF +/+ 

Insulin- 
resistence 



Jumpertz 2011 

The «obesity microbiota»  
extracts more nutrients from identical diet 



Turnbaugh,2006 

The «obese microbiota» extracts more energy from the diet  
and is transplantable 



Fecal 
 transplant  

«humanized»  
germ-free mice 

Turnbaugh 2009  

The «obese microbiota» 
 is transplantable from man to mice 



Backhed, 2004;Cani,2009 

How the gut microbiota extracts more energy  
and effects host fat storage.  



Microbiota 
Fermentazione 

Carboidrati 
 

Monosaccaridi 
SCFA 

+ calory extraction  
   + fat storage 

Obesità 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=tUBJ2KGiEoVOvM&tbnid=Gxr5X5w7SlM1LM:&ved=0CAUQjRw&url=http://bio.uniroma2.it/nessuno-mangia-solo/&ei=kPrgUv6hAci00QXMwoGYAg&psig=AFQjCNFW50WajOddAFZFzQHsXlrxcqBzqA&ust=1390559367032504


Microbiota:  

Ruolo centrale 

 in obesità. 





Low-grade 
Inflammation 

Obesity 

Dall’obesità al diabete: 
Quale ruolo per il microbiota? 



1 

5 

6 

3 INCREASED GUT  
PERMEABILITY 

- 
>LPS 

2 
<Bifidobact. 

>Gram  

4 



Bifidobact. 
diminuito LPS 



H.F.diet  in man LPS and   

LPS in T2 D.M. pts. 

Creely, 2007 



Microbiota    Permeabilità intestinale    endotoxemia 



MICRO 
BIOTA 

Obesity 

D.M. 
Met. 

 Syndrome 

Gut microbiota, obesity and related metabolic disorders  
(Linking arguments) 



ENERGY 

 HARVEST 



PRECLINICAL 
RESEARCH 

CLINICAL 
APPLICATION 

? 

John Gordon et al  



PREBIOTICS and MICROBIOTA 

Control High 
fat 

+Inulina 



Modulation 
PYY 
GHRELIN 

PREBIOTICS and MICROBIOTA 

(Bifidobacter) 

Delzenne, 2011 



 

(n=15; doppio ceco) 



30 Pts 30 Pts 

Control 
Placebo (Maltodestrine) 

Inulina 

(prebiotico) 

N. Basso,A. Redler,P. Marini,G. Mingrone,MG. Carbonelli,L. Papa,G. Casella,E. Soricelli 

Randomizzazione 

Prebiotics and Surgery 

60               
                
patients 

Follow up: 1, 3, 6 months 
EWL, SCFAs, Lipopolisaccaridi, PCR, H2 Breath Test, insulinoresistenza 



MICROBIOTA e CHIRURGIA 

MICRO 
BIOLOGY 
 ATLAS 



Bariatric 
 Surgery 

Gut 
 Microbiota 

WEIGHT LOSS 

T2DM IMPROVEMENT 

GLP-1, GIP, PYY 

GHRELIN, LEPTIN 

 INFLAMMATION 

ENERGY 
EXPENDITURE 

  

  

  

  

  

  

  

  

  

  

  

  

Changes by 



 gastrointestinale 

-Intestino «corto» 
-Accelerato transito 

Effetto dieta 

 -HCl in piccolo intestino 
+ O2 disciolto in intestino 

-Rilocazione di microbiota  
da tenue a colon 

-Favoriti anaerobi 
 facoltativi vs obbligatori 

 Microbiota umano dopo chirurgia  bariatrica 

-By pass 

+ Acidi biliari 

Fattori di variazioni 

-Effetto B.R.A.V.E. 

 entero-epatica 
-Diversione 



The numbers of Bacteria, Archaea, and Methanobacteriales quantified by real-time QPCR.  

(n = 3) 

Zhang H et al. PNAS 2009;106:2365-2370 

(+ energy extraction) 
(+ energy utilization) 

Microbiota and RyGBP 



+ENERGY 

+SCFA 

Microbiota and RyGBP 

X 

OBESITY 
X

 

H2  

Bacteroidetes 

Archeae 

X 



Obeso 
post op 

Microbiota and RyGBP 

Obeso 
post op 

BMI 

Bact./Prev. 

The higher the increase in the 
proportions of Bacteroides/ 
Prevotella, 
 the better the reduction in body 
fat mass and  
plasma leptin 

Furet ,2010 

Obeso 
Pre op 

(Normopeso) 



Microbiota and RyGBP 

% D.M. 

Faecalib. 



Fecal    transplant  

Sham 

Liou, 2013 



Fecal    transplant  

- Gammaproteobacteria  

-      Verrucomicrobia   

Liou, 2013 

RECEPIENTS 



WEIGHT LOSS 

Pure io. 





Come possiamo usarli ? 

Alimentazione 

Obesità Diabete 

MICRO     BIOTA 

Homo  

diabeticus 

Chirurgia 



9 pts 9 pts 

Fecal transplant in man 

Vrieze A: 2013 

18  pts 

(BMI > 30) 

met. Syndr. 

Fasting lipid levels 
(Euglycemic clamp) 

Insulin resistance Lean donor 

 feces 
Autologous donor 

 feces 



 



 



DONAZIONE 

Fondo autologo Fondo eterologo 

BANK 
STOOL FUNDS 



163.000 $  2012.  N.Y.C. auction: 

Piero Manzoni (1933-1963) 

Altri usi vantaggiosi 



NIH 
HUMAN MICROBIOTA PROJECT 



sity 
 

Inverse correlation 

Turnbaugh, 2008,2009 

Microbiota diversity 

Obesity 

sity 
 

Post op. 
BMI 

Microbiota diversity 

Bariatric Surgery 

Cottillard 2012 

MICROBIOTA e CHIRURGIA 

0 0 


