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“La vita conquisto la Terra
non con la lotta,
ma attraverso la cooperazione”

Lynn Margulis. Marvellous microbes in Resurgence
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Human genome
23,000 genes

Human microbiome
1,000,000+ genss
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Microbiota Intestinale
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Azione epiteliale
1. Modulazione delle cellule della
barriera epiteliale

j 2. Espressione di proteine delle
‘@ | Tight Junction

el 3. Produzione di SCFA (Acidi Grassi a
catena breve) con miglioramento
della barriere epiteliale e azione
antiinfammatoria
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Azione microbiologica

1. Modulazione della composizione
del Microbiota

2. Adesione competitiva ai recettori |
con prevenzione di invasione di .
patogeni 2

3. Produzione diBatteriocina con pre- |+
venzione dicrescita di patogeni










Durata della Modalita del Antibiotici Modalita di
gestazione parto perinatali allattamento
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m 1985 the World Health Organization (WHO) stated:

g " : S LPE S )
There 1s no justification

\tO have CS rates. higher than 10-15% ,.}

Updated December 2012

More recent studies reaffirm earlier World Health Organization recommendations about optimal
rates of cesarean section. The best outcomes for women and babies appear to occur with
cesarean section rates of 5% to 10%|. Rates above 15% seem to do more harm than good




Cesarean Section Rates
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Prevalenza di parto cesareo nelle Regioni Italiane
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Cesarean section and disease associated with
Immune function Kim Kristensen J Allergy Clin Immunol 2016:137:587-90

Children delivered by CS are at increased risk of

disease associated with immune function.







A meta-analysis of the association between Caesarean section and
childhood asthma Clinicaf and Experimental Allergy, 38, 629-633. 2008

S. Thavagnanam™, J. Fleming’, A. Bromley?, N hd C. R. Cardwell®

> Relative

< Asthma ; | o 3

First author i [Ddds ratio (95% CI) OR (959 v‘y.n/ weight
C-seetfror (%) C-sect s ‘ = (%)

Oliveti 33131 (25) 317131 o AL o W 1.09 (0.62.1.91) 11

Xu 49/382 (17 1098/7804 fleReE 1.28 (0.94.1.76)

Planned Cesarean Delivery and AdverseQutcomes in Childhood Health
Cor rase
JAMA . December 1, 2015

cl associated with a small absolute in-  |n.
creased risk of asthma requiring hospital admission. salbuta-
mol inhaler prescription at age 5 years

Rusconi 247/844 (29) 3916/14 765 (27) ._.:... 1.15(0.98,1.34)
Overall® - 1.22 (1.14, 1.29)
Childhood studies” < 1.20 (1.14, 1.26)
:

Reduced risk of asthma after Caesarearn: ™ Increased risk of asthma after Caesarean



Caesarean section is associated with an increased risk
of childhood-onset type-1 diabetes mellitus: a-meta-analysis
of observational studies C. R. Cardwell Diabctologia (2008) 51:726-735

Type 1. DM Controls 8 ;

First author . SR ; F
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McKinney [25] JSNBY2200 10 (43/433) i : s 1.59 (0.98-2.59)

Conclusions/interpretation This analysis demonstrates a
20% increase 1n the risk of childhood-onset type 1 diabetes
after Caesarean section delivery that cannot be explained by
known confounders.
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Reduced risk of diabetes after Caesarean sectipn Increased risk of diabetes after Caesarean section



Allergie Alimentari

Percentage Caesarian Sections
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Il microbiota intestinale e un ‘organo’
Immunologicamente attivo
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The hygiene hypothesis
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The microbiota hypothesis
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The biodiversity hypothesis
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microbiota bilanciato
e diversificato
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Disrupted gut immune homeostasis

Initial Intestinal Colonization in the

Human Infant and Immune Homeostasis
W. Allan Walker Ann Nutr Metab 2013;:63

There is strong evidence that
disruption of the normal colonization process can lead to al-
terations in the important symbiotic relationship that is nec-

essary for immune homeostasis. For example, infants born
by cesarean section or receiving excessive perinatal antibiot-"

ics have inadequate initial colonization and aberrant muco-
_sal immune function. »




Eredita Microbica

Microbial influence on tolerance and opportunities for J Allergy Clin Immunol
intervention with prebiotics/probiotics and bacterial lysates 2013;131:1453-63

Petra Ina Pfefferle, PhD, DrPH,*® Susan L. Prescott, MD, PhD;>° and Matthias Kopp, MDY  Marburg and Liiheck, Germany,
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mechanisms of prenatal and postnatal induction of tolerance by microbial components.




Eredita Microbica

Microbial influence on tolerance and opportunities for J Allergy Clin Immunol
intervention with prebiotics/probiotics and bacterial lysates 2013;131:1453-63

Petra Ina Pfefferle, PhD, DrPH,*® Susan L. Prescott, MD, PhD;>° and Matthias Kopp, MDY  Marburg and Liiheck, Germany,
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mechanisms of prenatal and postnatal induction of tolerance by microbial components.




Colonisation of the gut by bifidobacteria is much more common in vaginal
deliveries than Caesarean sections . Musilova et al. Adta Padiatrica 2015.

In conclusion, coloni-

sation of the gut by bifidobacteriar in-vaginally delivered
infants is much more common than'in infants delivered by
Caesarean section.

"However, if infants born by
Caesarean section did not have bifidobacteria in-their gut
microbiota, E. coli was~relatively dominant along with
clostridia- ‘and ~ gram-negative bacteria.




Mode and place of delivery, gastrointestinal microbiota, and
their influence on asthma and atopy J Allergy Clinlmmunol 2011;128:948-55

Frederika A. van Nimwegen, MSc,? John Penders, PhD,>® Ellen E. Stobberingh, PhD,” Dirkje S. Postma, MD, PhD,°

colonization rates

.;‘;—§ vaginally home-born } 19:1%
# % vaginally hospital-born 27.2%

“cesarean section—delivered 43.4%
(Ptrcnd < 001)



Disbiosi ed eubiosi

Parto vaginale
Latte materno

- Ottimale composizione del Microbiota
Intestinale

- Prevalenza di Bifidobatteri

\

Eubiosi

v

Interazione tra Microbiota e tessuto
linfoide intestinale (GALT)

v

Omeostasi Immunitaria
Protezione per infezioni, malattie allergiche
e malattie autoimmuni

Antibiotici

T

}.v—t

| Disbiosi |

Prematurita

Parto Cesareo

- Ritardata colonizzazione con ridotta
diversita microbica

» Anomala composizione del Microbiota

(prevalenza di Clostridia ed E. coli con deficit di
Bacteroidetes, Bitidobatteri e Lattobacilli)
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Miniello VL, Diaferio L, Verduci E




Immune function

Il microbiota intestinale e un ‘organo’
metabolicamente attivo
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PEDIATRIA PREVENTIVA&ISOCIALE

Malattie croniche Eﬁ
non-trasmissibili: complice il =g

microbiota intestinale? .. & =
o

Miniello VL, Diaferio.L, Verduci E



Association of caesarean delivery with child adiposity from age
6 weeks to 15 years J Blustein International Journal of Obesity (2013) 37, 900-906

All Children
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Association of caesarean delivery with child adiposity from age
6 weeks to 15 years J Blustein International Journal of Obesity (2013) 37, 900-906
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Childhood Health and Developmental
Outcomes After Cesarean Birth in an
Australian iCohort  stephen J Robson

PEDIATRICS Voliiie 136, number 5, November 2015

[t has also been

postulated that differences in gut
microbiota may regulate obesity.

Maternal health Altered B. Mechanisms in
aed mictoBiota Gut Microbiota - microbially-induced obesity
composition S Sgp Energy intake & fat
’ﬁﬁ:ﬁ storage
Birth mode ; AsCFAs
Antibiotic - lipogenesis
exposure - appetite regulation
> Low-grade systemic
Breastmilk - Risk of inflammation
Live bacteria.  Probiotics and/or ALPs
HMOs Prebiotics Childhood
Overweight
A. Factors that may modify infant gut microbiota

Nutrients 2015, 7
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INTESTINAL PERMEABILITY IN HEALTHY BREAST-
FED INFANTS. DURING THE POSTNATAL PERIOD
SP Castellaneta', A Masciale', A Zaccaro', S’ Straziuso”, W
V Miniello®, F Gatti®, L Polimeno®, R Fl'zlllczlxrillg_l‘?’.

Joumal of Pediatric Gastroenterology and Nutrition
40:616-706 © May 2005 Lippincott Williams & Wilkins

Background and Aim: The maturation of the intestinal

epithelial barrier play an important role during the postnatal

period and few data ar¢ available on the exact timing of gut

closure in neonates. The aim of our study was to assess the

timing of maturation of the gut barrier by the measure of the

intestinal permeability (IP)-in full term infants.

Summary and conclusion: Our study show that the IP to
sugar-probes in healthy breast fed-infants is high at birth and

progressively decrease during the first two months of life:

[howcvcr yet at 20 days the maturation of the IP and the gut]

closure seems to be completed.




Box Plot
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Reciprocal interactions of the intestinal
microbiota and immune system 2012 | voL 489 | NATURE

Craig L. Maynard', Charles O. Elson’, Robin D). Hatton' & Casev T. Weaver'
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Differences in innate immune function between allergic and
nonallergic children: New insights into immune ontogeny

Meri K. Tulic, BSc, PhD,* Megan Hodder, BSc,” Anna Forsberg, MSc,” Suzi McCarthy, BSc,” Tara Richman, BSc,?
Nina D’Vaz, BSc,? Anita H. J. van den Biggelaar, BSc, PhD,® Catherine A. Thornton, BSc, PhD,? and
Susan L. Prescott, MD, PhD?®  Perth, Australia, Linkoping, Sweden, and Swansea, United Kingdom

J Allergy Clin Immunol 20115127:470-8.
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Alterata Permeabilita Intestinale
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P.D."Cani, NM. Delzenne / Pharmacology & Therapeutics 130 {2011} .202-212
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Sistema Endocannabinoide
Dlabg
JOLISTH

Meta
4 : . : L
Glucose metabolism: Focus on gut microbiota, the endocannabinoid system
and beyond
S P.D. Cani >

The endocannabinoid (eCB) system and 'metabolism

Con il termine cannabinoidi endogeni o endocannabinoidi (eCB) si identifica una classe di composti lipidici accomunati
dalla capacita di interagire con specifici recettori presenti a livello centrale o periferico che regolano numerose funzioni
fisiologiche e comportamentali. Tutti gli eCB derivano da acidi grassi polinsaturi, strutturalmente differenti dai cannabi-
noidi di origine vegetale (itocannabinoidi), come il componente attivo della Cannabis (tetraidrocannabinolo), respon-
sabile degli effetti psicoattivi legati all'uso di marijuana.



Sistema Endocannabinoide

PANCREAS LIVER - Lipid storage

r - Insulin sensitivity

ADIPOSE
TISSUE

- Glucose uptake
- Insulin sensitivity
- Adipogenesis

* _ Insulin release and
signaling
- B-cell function

MUSCLE

- _Glucose uptake

- Insulin sensitivity GASTROINTESTINAL TRACT
m AND GUT MICROBIOTA
- Gut barrier function

- Gut permeability
- Metabolic endotoxemia

Gut microbiota composition is associated with intestinal eCB content and CB receptor



Sistema Endocannabinoide
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Dysbiosis
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Finestra di vulnerabilita e opportunita

Intestines
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biomodulatori del microbiota intestinale

S ood and
() Vo) s,
s\ll' B l‘v of?he
w United Nations

World Health Organization

“Microrganismi vivi che, “Costituenti alimentari non vitali
assunti-in quantita adeguata, che conferiscono un beneficio
conferiscono all’organismo alla salute, mediante una
ospite un effetto salutare” modulazione del microbiota”



biomodulatori del microbiota intestinale

Associazione di Prodotti batterici o derivati

Prebiotici e Probiotici” metabolici di microrganismi
probiotici con attivita biologica
per l'ospite



Initial Intestinal Colonization in the
Human Infantand’ iImmune Homeostasis
W. Allan Walker Ann Nutr Metab 2013:63|

Abnormal calonlzatlon (dysbiosis) and its

acmmgwmg increase in dgggspeqexpressmn can bg |
prevented by pre- and probiotics.”

Gut microbiota biomodulators, when the stork comes by the scalpel
Vito Leonardo-Miniello Clinica Chimica Acta 451 (2015)

Under these dysbiasis conditions
probiotics can act as.surrogate colonizers

to prevent immune-mediated diseases.



Probiotics prevent IgE-associated allergy until age 5 years in

cesarean-delivered children but not in the total cohort

(J Allergy Clin. Immunol 2009:;123:335-41.)
Mikael Kuitunen, MD, PhD,? Kaarina Kukkonen, MD,? Kaisu Juntunen-Backman, MD, PhD,? Riitta Korpela, PhD,**

In a double-blinded, placebo-controlled study we
randomized 1223 mothers with infants at high risk for allergy to
receive a probiotic mixture (2 lactobacilli, bifidobacteria, and
propionibacteria) or placebo during the last month of
pregnancy and their infants to receive it from birth until age 6
months. Infants also received a prebiotic galacto-
oligosaccharide or placebo.
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PLACEBO

- Lactobacillus rhamnosus GG (ATCC 53103)
 Lactobacillus rhamnosus LC705 (DSM 7061)
« Bifidobacterium breve Bb99 (bsm 13692)

- Propionibacterium freudenreichii (bsm 7076)

PLACEBO




At 5 years

Cumulative incidence of allergic diseases (eczema, food:allergy,allergic rhinitis,
and asthma) and IgE sensitization

“No allergy-preventive effect is extended:to age 5 years by
perinatal supplementation with' probiotics in babies at risk
for developing-allergies”.

Less IgE-associated allergic disease occurred in cesarean-delivered
children receiving probiotics.
(24.3% vs 40.5%; odds ratio, 0.47; 95% Cl, 0.23% to 0.96%6; p=.035).

“Protection is conferred only to C-section babies”



Clinical Use of Probiotics in Pediatric Allergy (CUPPA):
A World Allergy Organization Position Paper

WAOQO PoOSITION PAPER  WAO Journal 2012; 5:148-167

However, the conclusions of this trial
appear relevant tor prevention and not treatment purposes, as
the main difference was lower rates of allergy among infants
born by caesarean section.”’




MINIELLO VL, ARMENIO L.
Infant formula supplemented with prebiotic
oligosaccharides: closer to the reference

Agro Food 2004 2: 42-4

MINIELLO VL, MORO GE, ARMENIO L.
Prebiotics in infant milk formulas: new perspectives.

Acta Paediatr 2003; 91: 68-76

MORO GE, MOSCA F, MINIELLO VL et al.
Effects of a new mixture of prebiotics on fecal flora-and stools in term infants.

Acta Paediatr 2003; 91: 77-9




Prebiotici e GLP

BD:-Cani, NNM. Delzenne / Pharmacalogy & Therapeutics 130 (20113 202-212

T.s GLP-1, Glucagon-Like Peptide-1 GLP-2 Glucagon-Like Peptide-2

We investigated this particular peptide because in our previous
work, we found that prebiotic-induced changes in the gut microbiota
promote GLP-1 synthesis (proglucagon mRNA and GLP-1 peptide) in
the proximal colon by a mechanism linked to the differentiation of
precursor cells into enteroendocrine cells (Cani et-al., 2004, 2005a, b,
2006b; Cani et al., 2007b; Delzenne et al., 2007). Given that both GLPs
are produced and secreted by L-cells and that endogenaous production
of GLP-1 increases upen prebiotic-induced changes in the gut
microbiota, .we focused our research -on GLP-2. We found .that
increased endogenous GLP-2 production was associated with 1m-
proved mucosal barrier function via the restoration of tight junction
protein expression-and distribution




P.D. Cani, N.M. Delzenne / Pharmacaology & Therapeutics 130 (2011} 202-212

Prebiotics

" Nutritional
/' andgenetic obesity

GLP-1, Glucagon-Like Peptide-1



- meaer . N
Prebiotics in infants for prevention of allergy

Osborn DA, Sinn JKH Cochrane
Library

-

| ricercatori-hanno analizzato i1 dati provenienti da 4 studi condotti

su oltre 1.218 bambini, dai quattro mesi‘ai due anni di eta, a cui

veniva somministrato latte formula supplementato 'con prebiotici
versus formula standard (controllo).

In_base alla revisione, I'eczema. e’ risultato significativamente meno
frequente nei bamhbini che avevano aassumevano latte con
prebiotici.

(GOS/FOS 9:1 ratio)

Meta-analysis of four studies found a signiﬁcant reduction 1n eczema
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Cow's milk and rice fermented with Lactobacillus paracasei CBA L74 A

prevent infectious diseases in children: A randomized controlled trial

" Rita Nocérino ~Clinical Nutrition (2015) )
J

bambinirsant (12-48 mesi) assegnati a ricevere giornalmente per tremesi
durante la stagione invernale latte di crescita con matrice fermentata da Lactobacilliis
paracaser CBA L74 o supplementato con placebo (maltodestrine).

L’analist /nfention-fo-treat ha mostrato  nel gruppo attivo una minore incidenza
(51,8 %) di almeno una delle comunt affezioni infettive, fispetto al gruppo placebo
(80,3 %). Analizzando 1 dati in” base al trattamento effettivamente ricevuto dai
bambini che hanno portato a termine lo studio prospettico” (per-protocol analysis),
gli Autori hanno riscontrato minore incidenza di infezioni delle alte vie respiratorie
(48,2 %) e di gastroenterite acuta (13,1 %), rispetto ai coetanei che assumevano latte
con maltodestrine (rispettivamente 70,5 % e 31,1 %).



“Prega per nol peccatori
adesso e nell'ora
della nostra nascita”

Thomas Stearns Eliot
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