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La rivoluzione del microbiota:
cosa abbiamo imparato ?

THE - 'l
HUMAN "~
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A Asiricas AsiociaTion

* Numero di geni del microbiota > 100 volte piu dei geni umani

* 1000-1150 specie batteriche identificate
* Molte funzioni fisiologiche svolte nell’intestino e “intorno”
 “Organo” silente con elevata attivita metabolica (biomassa fegato)

Gill SR, et al. Science 2006;312:1355



The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

Elizabeth G. Phimister, Ph.D., Editor

The Human Intestinal Microbiome
in Health and Disease

Susan V. Lynch, Ph.D., and Oluf Pedersen, M.D., D.M.Sc.

Gut Microbiota Functions Disease Indications
Influences Neurologic
Immune maturation Psychiatric
and homeostasis Respiratory
Host cell proliferation Cardiovascular
Vascularization Gastrointestinal
Neurologic signaling Hepatic
Pathogen burden Autoimmune
Intestinal endocrine Metabolic
functions Oncologic

Bone density
Energy biogenesis

Biosynthesis
Vitamins
Steroid hormones
Neurotransmitters

Metabolism
Branched-chain and
aromatic amino acids
Dietary components
Bile salts
Drugs
Xenobiotics

N Engl J Med 2016;375:2369-79






Phyla principali

Firmicutes

Clostridium spp.
Eubacterium spp. Clostridial
Roseburia spp. Cluster XI1Va
Blautia spp.

Bacteroidetes

- 25% ‘ Bacteroldes spp. « 60%
Prevotella spp.

Xylantbacter spp.

Clostridium spp.
Ruminococcous spp.
Faecaltbacterium sp.

Clostridial
Cluster |V

Lactobacillus spp.

Actinobacteria

Proteobacteria Verrucomicrobia

Escherichia coll Akkermansia sp. « - 1,5%

Biftdobacterium spp.
Propionibacterfum spp.

Chassard C, Curr Opin Clin Nutr Metab Care 2013



Homeostasis

Biodiversity

Disease
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Candela et al, Trends Microbiol 2012:20:385-91



Factors affecting the microbiome
Microbiome
and stability

Perturbation

Healthy

* Protect against pathogens

* Train/stimulate immune
function

* Supply nutrients, energy,
vitamins, SCFA

Infectious diseases, metabolic diseases,
and inflammatory disorders * Inflammation (local > systemic)
+ Oxidative stress

* Increase in Gram negative
bacteria

: * Infection (opportunistic/
Y :::eli > ol;?::t > pathogenic)

* Altered metabolite production
l | | |

| | | | »
Birth 3 years Adult Elderly

Disease

Kostic et al, Gastroenterology 2014;146:1489-99



Microbiota, eta & salute

healthy
solid food
' ‘ healthy
‘ 65 to 80 years
formula-fed
obese ‘
-
h‘-\' e
breast-fed malnutrition
antibiotic »100 years
treatment '
Firmicutes
Bacteroidetes
B Actinobacteria
B Protecbacteria
' others
Unborn Baby Toddler Adult Elderly

Ottman N et al., Front Cell Infect Microbiol 2012:2104



Il Microbiota nelle varie sezioni digestive

Taxonomy (phylum level) Resident bacteria Transit time? Relative abundance of

(number/ml or g) ingested bacteria compared
to resident bacteria®

Stomach®

10%-10% 15 min-3 h 100 to 10 000-fold
Small intestine (ileum)®

10%-108 2-5h 0.01 to 1-fold
Colon (feces)®

10"%-10"" 12-24 h 0.0001 to 0.00001-fold

M Firmicutes [M Bacteroidetes Proteobacteria M Actinobacteria W Other

Derrien et al, Trends Microbiol 2015;23:354-66



Funzioni del microbiota intestinale

Metabolic
functions

*  Production of vitamins
¢ Amino acid biosynthesis
+ Bile acid bio-transformation

+ Fermentation of non-digestible
substrates and mucus

=-% & Production of SCFAs

r=% s Salts and water
absorption

"""" >« Energy
¢+ Antimicrobial source
secretion + Sites and

Structural

1
I
i nutrients { "
| competition v~and histological
Protective !~ = s y functions
functions 3
+ Epithelial cell
¢ Immune system growth and
¢+ Colonization idevelopment differentiation
resistance i regulation

';*' 4 Lymphatic system
! enlargement + Intestinal villi and

; crypts development
> 4 B- and T-cell e i

development *\Villi
microvascularization

+ Innate and
adaptive immunity
activation

1
L-» elInflammatory

cytokine
regulation

+ Barrier
fortification " _#Tight junctional
*v”  permeability

"
-

* Mucus layer
properties

Prakash L et al, Biologics: Targets and Therapy

2€N11-R-71



Eubiosi vs disbiosi
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Cause di disbiosi intestinale

Host genetics Lifestyle Early colonization Medical practices
Mutations in Diet Birth in hospitals Vaccination use
|| NOD2, IL23R Stress () Altered exposure Antibiotic @
,; ATGI6L and IGRM to microbes Hygiene 7
* ®

Dysbiosis
Disease Health
17,0, T.2and T,7 cells 1 Treg Cells

Round et al, Nat Rev Immun 2009:9:313



Malattie associate con disbiosi

* Multiple sclerosis
» Chronic fatigue
syndrome

» Atherosclerosis
+ Idiopathic
thrombocytic purpura

» Non-alcoholic
fatty liver disease

* Insulin resistance/
type 2 diabetes mellitus

4

Goldszmid RS et al, Nat Immunol 2012:13:932

= C difficile infection
« Irritable bowel
syndrome

« Inflammatory bowel
disease




Approcci terapeutici alla disbiosi

Disbiosi Eubiosi




Approcci terapeutici alla disbiosi

9

Disbiosi Eubiosi







Trapianto di flora vaginale in neonati dopo
parto cesareo

Mouth Face Rest of body

Dominguez- Bello et al, Nature Med 2016;22:250
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Prebiotici: definizione

* Prebiotico = ogni sostanza (nella maggior parte
oligosaccaridi tipo FOS e GOS) che, presente nel cibo,
non viene assorbita dall'organismo (tipicamente le fibre
vegetali), ma e utilizzata dalla flora intestinale che la
fermenta selettivamente, determinando modificazioni
specifiche nella composizione/attivita del Microbiota
gastrointestinale, le quali conferiscono benefici di
benessere e salute per I'ospite (Gibson et al., 2004)

= Cibo per | micro-organismi intestinali



1) Resistenza all’acidita gastrica, all'idrolisi da parte degli
enzimi digestivi e all’assorbimento intestinale

2) Stimolo selettivo alla crescita e/o attivita della flora
batterica intestinale eubiotica

3) Fermentazione da parte della flora batterica intestinale con
produzione di SCFA

4) Capacita di apportare benefici locali o sistemici.

(Gibson et al., 2007)



&

FOS (frutto-oligosaccaridi): inulina (cipolle, aglio, porri,
carciofi, cicoria); fruttani (polidestrosio)

GOS (galatto-oligosaccaridi): lattosio, lattulosio
(colostro, latte e latticini)

kkkkkkk

SOS (oligosaccaridi della soia): raffinosio, stechiosio
XOS (xylo-oligosaccaridi): xilano (emicellulosa)

IMO (isomalto-oligosaccaridi): isomaltosio, panosio  (mais e
grano)

*kkkkkkk
Amido resistente

Fibre alimentari (saccaridiche: cellulosa ; non saccaridiche: cutina,
legnina )
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e L’associazione tra uno (o piu) probiotico con uno (o piu)
prebiotici, definita come simbiotico, presenta effetti
sinergici moltiplicativi, superiore alla somma degli effetti
individuali

e Spesso noti anche come Functional foods

» | ceppi di probiotici piu usati come simbiotici sono:
Bifidobacterium bifidum, Lactobacillus rhamnosus,
Saccharomyces boulardii e Lactobacillus plantarum
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» Postbiotici sono componenti dei micro-organismi o
prodotti del metabolismo dei probiotici dotati di attivita
biologica favorevole, in particolare di tipo anti-
Inflammatorio, se somministrati ad un ospite



$ ( % !

(Support probiotic (Mimic probiotic
growth/activity) ' function/activity)
e® o® \ L
25 % - ~ - h e

Prebiotics m) Problotlcs =) Postbiotics

Generate '

intestinal

reactive oxygen ‘ _
species barrier function
Regulate/ Attenuate
akaal Inflammation
apoptosis

Patel et al, Clin Perinatol 2013:;40:11



Meccanismi d’azione dei probiotici

. 1
@, Antagonismo |@. Immunomodulazione @ Esclusione
l
Batterloc;lne
molecole W"
o )
/

alhogenlc '
1

| con attivita
1 antibiotica
1

1

1

|: Commensal j

Cotter PD et al., Nat Rev 2005;3:777
Ohland et al Am J Physiol 2010;298:G807
Preidis et al. Gastroenterology 2011;140:8



Nomenclatura internazionale dei probiotici

Genus Species Strain designation
Lactobacillus thamnosus GG
Lactobacillus casel DN-114 001

World Gastroenterology Organisation Global
Guidelines, 2011



Farmaco: unico bersaglio Probiotico: bersagli multipli ospite/microbiota

repertoire %
metaboliti
Acetato

Q@
%o Butirrato
oo

©
“%  Propionato

Peptidi attivi su membrana cellulare

Batteriocine

Neurotrasmettitori

Galattosidasi

Idrolasi sali biliari

Barbara G, et al., J Clin Gastroenterol. 2008:42 :S214-7



Gerarchia del meccanismi d’azione del
probiotici

Rare
Strain-specific effects

= Neurological effects
= |[mmunological effects

» Endocrinological effects
= Production of specific bloactives

Frequent
Species-level effects
= Vitamin synthesis = Bile salt metabolism
= Direct antagonism = Enzymatic activity

= Gut barrier reinforcement = MNeutrallzation of carcinogens

Widespread
Among studied problotics

= Colonization resistance = Normalization of perturbed microbiota
= Acid and SCFA production = Increased turnover of enterocyles
» Regulation of intestinal transit = Competitive exclusion of pathogens

Hill et al. Nat Rev Gastro Hep 2014;11:506



KNOW YOUR PROBIOTICS
IN GASTROINTESTINAL

DISORDERS:
No Two Are The Same




Obiettivi del portatori di interessi
(stakeholder) sul probiotici

Scientists... Industry...
...want to generate ...want high-quality,
high-quality science - profitable products,
that has a positive with validated and

impact on society understandable claims
A

Y
Consumers... Regulators...
...want reliable ...want to protect
information to make - consumers from
informed decisions misinformation

COMPATIBILI ?



Effetti clinici del probiotici sulle
malattie digestive



Medline Publications on Probiotics
More Is Said than Done!

Clinica
: Meta- :
: Systematic Trials
Years Total REVIES : analyse
Reviews

1973-1977 0
1978-1982 0
1983-1987 2
1988-1992 16
1993-1997 S5 22
1998-2002 542 237 13
2003-2007 1478 603 69

2008-2012 2373 687 179
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[http://www.ncbi.nlm.nih.gov/pubmed, accessed on May 25, 2014]
[Cortesia prof. Scarpignato]
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Conditions for Which Physicians Recommend
Probiotics in Clinical Practice: A USA Survey

1004 I All Respondents
= B Private Practive Respondents
80 — Academic Medicine
_ Respondents
60 —
40 —
20 —
0-— | SR G ;
IBS AAD IC. Difficile ! Pouchitis 'Ulcerative! Crohn’s
colitis colitis disease

_ _ [Williams et al., J Clin Gastroenterol 2010; 44: 631-636]
[Cortesia prof. Scarpignato]



Probiotici e Malattie

Digestive
Prevenzione e terapia

Studies identified
in literature search
(n=2 420)

|

Studies remaining after duplicates
n=1.200)

(n=220

l

Condusrons/S gmﬁcance* Probiotics are generally beneficial in treatment andhpreventmn of gastrmntestl

not appropnate)
(n=140)

: 6 of fulltext
Fulktext aticles :
assessed for eligbiliy — E:,-:gﬁ?:;ﬁ?—.;ﬁg,
(n=80) placebo arm n=1,
not outc ome of
3% ‘ interest n=1, nota
: controlled
74 studies were included randomized trial
in meta-analysis n=4)
«  AAD(n=27)
« CDD(n=6)
« HPP(n=13)
s« IBS (n=16)
« ID(n=3)
« NE(n=9)
. Pouch (n=4)
« TD(n=6)

Diarrea
associata ad
antibiotici

Infezione da

Cl.difficile

Infezione da
H.pylori

Diarrea
infettiva

NEC -

Pouchite

Diarrea del
viaggiatore

BS 4 -
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HEEEEEEEEEEE

RERRARARAR
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Ritchie ML,
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0.001

0.01

0.1 1

PLoS ONE 2012;7:e34938
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E’ una sindrome funzionale caratterizzata da dolore o fastidio
addominale e alterazioni dell’alvo, in assenza di alterazioni
degli esami di laboratorio o di imaging.

Si diagnostica adottando criteri standardizzati (es: criteri di
ROMA) dopo avere scartato I'esistenza di un ristretto numero
di patologie organiche (es. Celiachia, MICI, malattia
diverticolare, ecc.).



Fisiopatologia dell'IBS

L’'IBS e un disturbo funzionale digestivo
determinato da una alterata regolazione
dell'asse cervello-intestino, con:

Alterata
\ motilita intestinale
I <« |persensibilita viscerale
Alterata
IBS «—  secrezione intestinale

Drossman 1999



Meta-analisi di probiotici vs. placebo nell’'IBS:
effetto sulla persistenza del sintomi

Probiotics Control Risk ratio Risk ratio
Study or subgroup Evenis Total Events Total Weight M-H, random, 95% Cl ‘Year M-H, random, 95% Cl
1.1.1 Combination
Kim, 2003 8 12 8 13 2.6% 1.08[0.60, 1.95] 2003 -
Kajander, 2005 21 52 34 51 41% 0.61[0.41,0.89] 2005 -
Enck, 2008 47 149 92 148 5.3%  0.51[0.39,0.66] 2008 -
Drouault-Holowacz, 2008 33 53 a1 53 4.9% 1.06 [0.78, 1.45] 2008 T
Hong, 2009 16 36 17 34 3.1% 0.89[0.54, 1.46] 2009 T
Simren, 2010 23 a7 27 37 4.8% 0.85[0.62,1.17] 2010 ™
Ringel-Kulka, 2011 11 17 9 16 2.7% 1.15[0.66, 2.01] 2011 -
Sondergaard, 2011 25 32 23 32 5.1% 1.09[0.82, 1.44] 2011 1T
Cha, 2012 13 25 22 25 3.9% 0.50[0.39,0.88] 2012 —
Cui, 2012 13 a7 16 23 3.0% 0.51[0.30,0.84] 2012 a—
Roberts, 2013 70 92 67 a2 6.4% 1.04[0.88, 1.24] 2013 L
Begtrup, 2013 32 67 38 64 47% 0.80[0.58, 1.11] 2013 -
Subtotal (95% Cl) 609 588 50.6%  0.81[0.67, 0.98] L 4
Total events 312 384
Heterogeneity: 12 = 0.07; 32 = 39.53, df = 11 (P < 0.0001); 12 = 72%
Test for overall effect: Z=2.15 (P = 0.03)
1.1.2 Lactobacillus
Nobaek, 2000 21 30 25 ao 51% 0.84[0.63,1.12] 2000 ™
Niedzielin, 2001 11 20 17 20 36% 0.65[0.42, 1.00] 2001 -/
Sinn, 2008 4 20 13 20 1.3% 0.31[0.12,0.78]) 2008 —
Dapoigny, 2012 19 26 16 26 41% 1.19[0.81, 1.74] 2012 T
Ducrotts 2012 81 108 105 106 6 4% QOE7I048 06871 2012 -

| Probiotici rappresentano una terapia efficace nell’IBS,
anche se al momento non e chiaro quale specie/ceppo, a
guale dosaggio e per quanto tempo, siano i piu efficaci.

Total events 160 03
Heterogeneity: 1° = 0.11; 3% = 6.72, df = 1 (P = 0.010); 12 = 85%
Test for overall effect: Z = 1.35 (P =0.18)

1.1.4 Escherichia

Enck, 2009 121 148 143 150 71% 0.86[0.79,0.93] 2009 -
Kruis, 2012 33 60 ar 60 49% 0.89[0.66,1.21] 2012 -
Subtotal (95% Cl} 208 210 121%  0.86[0.79, 0.93] 4
Total events 154 180

Heterogeneity: 12 = 0.00; % = 0.08, df = 1 (P = 0.78); I* = 0%
Test for overall effect: Z = 3.65 (P = 0.0003)

1.1.5 Strepiococcus

Gade, 1989 20 32 19 22 48% 0.72[0.53,099] 1089 —
Subtotal (95% CI) a2 22 48% 0.72[0.53,0.99] >

Total events 20 19

Heterogeneity: Not applicable

Test for overall effect: Z = 2.01 (P= 0.04)

Total (95% CI) 1302 1183 100.0%  0.79[0.70, 0.89] +

Total evenis 77T 865

Heterogeneity: 12 = 0.05; y2 = 78.60, df = 22 (P < 0.00001); 12 = 72% — ! f —
Test for overall effect: Z = 3.95 (P < 0.0001) 01 0z 05 1 2 5 10
Test for subgroup differences: x% = 2.16, df = 4 (P = 0.71), I = 0% Favors probiotics Favors control

Ford et al, AJG 2014; 109:1547-1561;



) Neurogastroenterol Motil, Vol. 21 No. 4 October, 2015
J N IYI pISSN: 2093-0879 elSS5N: 2093 0887 @?rossMark
http//dx. dol or; g/10 5056/] Mm15071
Sentaeroloay and Motilit Review

Probiotic Therapy of the Irritable Bowel
Syndrome: Why Is the Evidence Still Poor and
What Can Be Done About It?

| Trial sui probiotici nell’ IBS:

In generale, studi troppo piccoli
Scarsa potenza statistica

In generale, nessuna evidenza che i probiotici
somministrati siano trovati vivi e vitali nelle feci

Dosi variabili nei vari studi
Ceppi/specie molto variabili
Formulazioni variabili
Endpoints variabili

= eccessiva eterogeneita, testimoniata da meta-analisi

discordanti

Mazurak et al J Neurogastro Motil 2015; 21:471-485



In IBS

ICS IN

Symptom Improvement with Probiot

Results of the Available Meta-analyses

First Author

s
-

e
-

.

ERE R R e e R R e e e

7.3
NA
4
NA
7
NA
NA

RR or OR
(95% Cls)
0.77 (0.62-0.94)
1.60 (1.20-2.20)
0.71 (0.57-0.88)
0.77 (0.65-0.92)
0.79 (0.70-0.89)
2.16 (1.08-4.26)
1.82 (1.27-2.60)

RCTs
12
7
10
16
23
6
21

No of
Included

2008
2009
2010
2012
2014
2015
2016

McFarland
Hovyeda
Moayyedi
Ritchie

Ford
Didari
Zhang

[Cortesia prof. Scarpignato]



Meta-metanalisi dei probiotici nell'IBS

-~ McFarland 2008
56 RCTs, ——— Nikfar 2008
10 Meta- ———— Moayyedi 2008
analyses Brenner 2009
Hoveyeda 2009

Ritchie 2012
Ford 2014
Didari 2015
Own data

53.57,
55,50,
60,61,62,

86,87,88,
90,93,
96,97

Mazurak et al J Neurogastro Motil 2015; 21:471-485



IBS: probiotici singoli o in associazione ?

Effetto sulla risposta sintomatica globale

%
first_ author year a b c¢ d RR (95% CI) Weight

single probioctics H

Sinn 2008 16 4 7 13 —=—0— 229(1.21,4.32) 6.27
Guglielmetti 2011 26 34 13 48 2.07(1.18,3.83) 6.55

||

Dapoigny 2012 10 15 7 18 ——"':— 1.43 (0.65,3.15) 5.66
:
|

Ducrotté 2012 82 26 8 98 _— 10.06 (5.12, 19.75) 6.12

Urgesi 2014 18 8 1 25 ' + 18.00 (2.59, 125.12)2.38

Subtotal (l-squared = 84.3%, p = 0.000) "I<:>' 3.54 (1.48,8.45) 26.99
1

: I

combination probiotics :

Hong 2008 20 18 17 17 —O—ll 1.11(0.71,1.73) 6.98

Ringel 20116 117 9 —— 0.81(0.34,1.89) 543
Cha 2012 12 13 3 22 ——— 4.00 (1.28, 12.47) 4.38
Cui 2012 24 13 7 16 —— 213(1.10,413) 617
Begtrup 2013 35 32 26 38 e 129(0.88,1.87) 7.20
Ko 2013113 3 9 — 314 (1.14,869) 4.80
Roberts 2013 22 26 25 8 = | 0.61(0.42,087) 7.24
Yoon 2013 17 8 9 15 S 1.81(1.01,3.25) 6.48
Lorenzo 2014 19 5 11 13 —_— 1.73(1.07,2.79) 6.85
Lorenzo 2014 18 5 11 13 e 171 (1.05,2.77) 6.84
Ludidi 2014 4 17 6 13 —_— 0.60(0.20,1.82) 4.50
Sisson 2014 33 91 9 63 T 1.83 (0.94, 3.59) 6.14
Subtotal (l-squared = 68.5%, p = 0.000) < 1.41(1.04,1.91) 73.01
; :
Overall (I-squared = 82.2%, p = 0.000) <> 1.82(1.27,2.60)  100.00

1

I

NOTE: Weights are from random effects analysis
| |
00799 1 125

Favours Control Favours Probiotics

Zhang et al. BMC Gastroenterology 2016;16:62



IBS: probiotici a dosi standard o elevate ?

Effetto sulla risposta sintomatica globale

[t

first_author year a b ¢ d RR (95% ClI) Weight
<10*0 CFU/D :
Sinn 2008 16 4 7 13 —i— 2.29(1.21,432) 6.27
Guglielmetti 2011 26 34 13 49 — 2.07(1.18,3.63) 6.55
Cui 2012 24 13 7 16 —— 2.13(1.10,4.13) 6.17
Dapoigny 2012 10 15 7 18 ——0-:— 1.43 (0.65,3.15) 566
Lorenzo 2014 18 5 11 13 —i— 1.71(1.05,2.77) 6.84
Ludidi 2014 4 17 6 13 » ; 0.60(0.20,1.82) 4.50
Urgesi 2014 18 8 1 25 ! + 18.00 (2.59, 125.12)2.38
Subtotal (I-squared = 46.3%, p = 0.083) <> 1.87 (1.28,2.73) 38.38
4 I
2100 CFU/D 3|
Hong 2009 20 16 17 17 — 1.11(0.71,1.73) 698
Ringel 20116 117 9 — 081(0.34,189) 543
Cha 2012 12 13 3 22 —_— 4,00 (1.28, 12.47) 4.38
Ducrotté 2012 82 26 8 98 | —_— 10.06 (5.12, 19.75) 6.12
Begtrup 2013 35 32 26 38 e 1.29 (0.88, 1.87)  7.20
Ko 2013 11 3 3 9 —_— 314 (1.14,869) 480
Roberts 2013 22 26 25 8 = | 0.61(0.42,0.87) 7.24
Yoon 2013 17 8 9 15 e 1.81(1.01,3.25) 6.48
Lorenzo 2014 19 5 11 13 —— 173(1.07,279) 685
Sisson 2014 33 91 9 53 —_— 1.83 (0.94,3.59) 6.14
Subtotal (I-squared = 88.3%, p = 0.000) et e 1.78 (1.05,3.01) 61.62
‘ :
Overall (I-squared = 82.2%, p = 0.000) A 1.82(1.27,2.60) 100.00
i
1

NOTE: Weights are from random effects analysis
T T
.00799 1 125

Favours Control Favours Probiotics

Zhang et al. BMC Gastroenterology 2016;16:62



IBS: durata breve o lunga di trattamento ?

Effetto sulla risposta sintomatica globale

%

first_author year a b ¢ d RR (95% CI) Weight
<8w |

sinn 2008 16 4 7 13 — 229(1.21,432) 627
Guglielmetti 2011 26 34 13 49 — 2.07(1.18,3.63) ©6.55
Cui 2012 24 13 7 16 —‘;0— 2.13(1.10,413) 617
Dapoigny 2012 10 15 7 18 —— 143(0.65 315) 566
Ducrotte 2012 82 26 8 98 : —_— 10.06 (5.12, 19.75) 6.12
Yoon 2013 17 8 9 15 —?— 1.81(1.01,3.25) 648
Lorenzo 2014 19 5 11 13 —".I"— 1.73(1.07, 2.79) 6.85
Lorenzo 2014 18 5 11 13 —OI'— 1.71(1.05, 277) ©6.84
Ludidi 2014 4 17 6 13 —0——: 0.60 (0.20, 1.82) 450
Urgesi 2014 18 8 1 25 1 -+ 18.00 (2.59, 125.12)2.38
Subtotal (l-squared = 77.2%, p = 0.000) dl:> 2.23(1.43,3.49) 57.84
. I

=8w :

Hong 2009 20 16 17 17 —— 111(0.71,1.73) 698
Ringel-Kulka 2011 6 11 7 9 e 0.81(0.34,1.89) 543
Cha 2012 12 13 3 22 —_— 4.00 (1.28, 12.47) 4.38
Begtrup 2013 35 32 26 38 e 1.29(0.88,1.87) 7.20
Ko 2013 11 3 3 9 —i—o— 3.14 (1.14, 8.69) 4.80
Roberts 2013 22 26 25 8 - | 0.61(0.42,0.87) 7.24
Sisson 2014 33 91 9 53 —""— 1.83(0.94 359) 6.14
Subtotal (I-squared = 75.5%, p = 0.000) <:} 1.31(0.84, 2.06) 42.16
. :

Overall (l-squared = 82.2%, p = 0.000) Q> 1.82(1.27,260) 100.00
NOTE: Weights are from random effects analysis !

_00;99 1 ‘1£5
Favours Control Favours Probiotics

Zhang et al. BMC Gastroenterology 2016;16:62
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Comunicazione bidirezionale microbiota-
Intestino-cervello

Brain-related mechanisms

‘ Pain, emotions, cognitions, social behaviour ‘

= HPA axis = Cytokines
= SNS =« Primed PBMCs Stress
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Gut-related mechanisms
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SPECIALE SALUTE E BENESSERE | | ACURA DI A MANZ

o

IL DELICATO EQUILIBRIO DELLE DIFESE IMMUNITARIE PRESENTI NELLINTESTINO

Probiotici, un'arma contro lo stress

LE PRC)VE SCOLASTICHE POSSONO CREARE TENSIONE

NEI RAGAZZI UN DISAGIO CHE SI MANIFESTA
ANCHE NELTRATTO GASTRO-INTESTINALE.
COME AIUTARLI A DIFENDERSI.

f € amma, ho mal
di pancia...non
voglio andare a

scuola™.* Ho una verifica do-
mani...sono agitatissima e
sono gia andata in bagno due
volte". Quante volte ['abbiamo
sentito dire dai nostri figli e ab-
biamo capito che la tensione
stava prendendo il soprav-
vento, Anche i bambini in eta
scolare risentono dell'ansia
da prestazione, quell'agitazio-
ne che arriva quando si deve

B S P e R et

gioranza dell'assorbimento
delle sostanze nutritive. Le sue
cellule epiteliali intestinali pro-
teggono la struttura biologica
sottostante. L'intestino & infine
il principale organo immunita-
rio dell'organismo.

In alcuni momenti que-
ste difese, per diversi motivi,
possono indebolirsi. Durante
linfanzia, per esempio, le di-
fese naturali si stanno ancora
sviluppando e la risposta agli
attacchi & quindi meno rapida

HA affirianta |l cictama immitini-

Da Repubblica, 14/3/2017
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STRESS? UNA QUESTIONE DI TESTA
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MA ANCHE DI PANCIA
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Probiotic Lactobacillus casei strain Shirota relieves
stress-associated symptoms by modulating the gut-brain

interaction in human and animal models

doi: 10.1111/nmo.12804
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Allocation
<>

Pre-examination

period

Academic
examination

4

>

Pre-intervention

Intervention period for 8 weeks

period for 2 weeks 1-2 weeks 3-4 weeks 5-6 weeks 7-8 weeks
Background 8 weeks before 2 weeks before 1 day Immediately
data exam (baseline) exam before after exam
exam

Figure 1 Study schedule.
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Table 1 Background data of subjects and their compliance during the

intervention period

Placebo LcS

Male/Female 38/32 38/32
Age (years) 22.8 + 0.2 23.0 + 0.2
BMI (kg/m?) 20.7 £ 0.3 21.0 +£ 0.2
HPI 50+02 50 £ 0.1
GHQ 4.5+ 0.5 4.8 £ 04
STAI

Trait anxiety 444 + 1.1 448 + 1.2

State anxiety 40.1 £ 1.1 399 £ 1.0
Salivary cortisol (ug/dL) 0.15 +0.01 0.15 £+ 0.01
% flu vaccination 63 56
% of daily test beverage consumption  97.3 97.6

BMI, body mass index; HPI, Health Practice Index; GHQ, General
Health Questionnaire; STAI, State-Trait Anxiety Inventory; LcS,

Lactobacillus casei strain Shirota.

Takada et al, Neurogastroenterol Motil 2016;28:1027-36



R N, . N

A STAI state anxiety score >
O N B~ OO 0O N P D

C
a=O==Placebo ==lll==|cS ) 0.15
S =0O=Placebo =—l=—|cS
)}
2
© 0.10 1
0
=
(o]
o
2 0.05 -
m
2
©
wn
T T T . 1 q 000 . r r .
Before 2 weeks 1 day belore  Immediately Before 2 weeks 1 day before Immediately
intervention before exam exam after exam . .
intervention before exam exam after exam

Takada et al, Neurogastroenterol Motil 2016;28:1027-36



Takada et al, Neurogastroenterol Motil 2016;28:1027-36



Conclusioni

Le alterazioni del microbiota intestinale si correlano a
numerose patologie umane, in particolare (ma non solo)
di tipo digestivo.

Modificare la disbiosi mediante pre-probiotici, antibiotici,
trapianto di flora, e una modalita nuova ma relativamente
ben provata ed efficace in molte patologie, come IBS,
IBD, infezione da CI. difficile ed altro.

La prossima frontiera, nell’'uso di pre & probiotici e
I'applicazione nei disturbi del brain-gut axis



