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Microbes could drive
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Diet-specific microbiota
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Cambiamenti del genoma ereditabile(potenzialmente reversibil),
trasmessi da una generazione cellulare alla successiva, che
FfOSNYy2 f QSaLINBaaarzyS 3IASYAO

nella sequenza primaria del DNA.
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Epigenetic mechanisms elicited by nutrition in early life

Roberto Berni Canani'?*, Margherita Di Costanzo®, Ludovica Leone!, Giorgio Bedogni®®?,

Paolo Brambilla®?, Stefano Cianfarani®®, valerio Nobili®>”, Angelo Pietrobelli>® and Carlo Agostoni®?
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Breathing easier with breast milk

Lynn Puddington & Adam Matson

Breast milk protects young mice from developing symptoms of asthma. The effect occurs through the induction of
regulatory T cells after ingestion of allergen and TGF-J in breast milk (pages 170-175).
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Nature Med 2008



Diet and food allergy development during infancy: Birth
cohort study findings using prospective food diary data

Kate E. C. Grimshaw, PhD, RD,* Joe Maskell, MSc,® Erin M. Oliver, MSc,? Ruth C. G. Morris, Dip HE, RN(Child),*
Keith D. Foote, MBBS, FRCPCH," E. N. Clare Mills, PhD,® Barrie M. Margetts, PhD, FFPH,f* and

Graham Roberts, DM, MRCPCH™*  Southampton, Winchester, and Manchester, United Kingdom
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Mother’s and Offspring’s Use of Antibiotics and
Infant Allergy to Cow'’s Milk

Johanna Metsild,*® Annamari Lundgvist,® Lauri J. Virta,® Minna Kaila,* Mika Gissler,"
and Suvi M. Virtanen®bh
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Epidemiology = Volume 24, Number 2, March 2013
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MaarsT et al. PAI 2013



Increasing trend-of.hospitalization-rate-for.focd
induced anaphylaxis-in ltalian-childrenfrom
% 200110 2011

0,007

p< 0.01
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2001 2002 2003 2004 2005 2006 2007
years

Italian Ministry of Health, Health planning, Essential levels of care and Ethical principles of the-system
Office VIhttp://www.salute.gov.it/ricoveriOspedalieri/ric_informazioni/sceltadia.jsp

2008 2009 2010 2011

Berni Canani R et &linExp Allergy 2012
Nocerino R et al. JACI 2015
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The ChangmdPattern of Food Allergy

+|ncreased risk of persistence until later ages
+|ncreased severity of clinical manifestations

+ Increased need of hospitalization

+ |ncreasececonomic impact

+Increased risk of atopic mareios astima, atopic eczema, allergic rhinitis

= Strong need to develop effective strategies to stimulate
oral tolerance acquisition

Skripak JM, et al. JACI 2007

Ross MP, et al. JACI 2008

Wang J, et al. JCI 2011

Chen FM, et al. IMII 2012

Virta LJ et al. JPGN 2013

Gupta R, et al. JAMA Ped 2013
Prescott SL et al. WAO J 2013
Berni Canani R, et al. Clin Exp All 2
Nocerino R, et al. JACI 2015



Oral tolerance: suppressionof immune responseto dietary
antigensmediated by Ag-specificregulatory T cells
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Di Costanzo M and Berni Canani R JPGN 20186, ir



Two crucialplayersarerinvolved in
oral tolerance.dietarnyffactorsand
gut microbiota

—

Kim K&t al. Science, 2016



Depletion of DietanyrReptides
inhibits Oral Tholeranee:
EffectscofsAminorAckbased diet

A Lower serum Ig

A Lower lymphocytes count in siLP

A5 SONBIF &SR aAal S 2F tlé&s
A Lower number of FoxP3+ CD4+ Treg cells

A Higher level of antdietary Ag sIgE

A Higher severity of allergic manifestations

Pereira P, et aEurJImmunol1986
WastmannBS, et al. Proc Soc BiplMed 1991
Kim KS et al. Science 2016
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lD Food and Agriculture Organization

ANNO INTERNAZIONALE
DEI LEGUMI

The 68th UN General Assembly declared 2016 the International Year of Pulses AVRES/68/23)

The Food and Agriculture Organization of the United Nations (FA&¥) been nominated to facilitate the implementation of the Yemn
collaboration with Governments, relevant organizations, ngovernmental organizations and all other relevant stakeholders.

The IYP 2016 aims to heighten public awareness of the nutritional benefits of pulses as part of sustainable food productezhtawards
food security and nutrition. The Year will create a unique opportunity to encourage connections throughout the food chaiwtbald better

utilize pulsebased proteins, further global production of pulses, better utilize crop rotations and address the challengd®itrade of
pulses.



http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/68/231&referer=http://www.un.org/en/events/observances/years.shtml&Lang=E
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BUTYRATE AGAINST FOOD ALLERGY

Clostrldla
: ' ' SCFAs
Fibers -
Probiotics J ):* ? (butyrate)

Gut lumen

Intestinal eplthelnal cells I

Th 2 response is
blocked

In: Butyrate: Food Sources, Functions and Health Benefits © 2014 Nova Science Publishers, Inc,
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EXPERT CONSENSUS DOCUMENT

The International Scientific Association for
Probiotics and Prebiotics consensus statement on
the scope and appropriate use of the term probiotic

Colin Hill, Francisco Guarner, Gregor Reid, Glenn R. Gibson, Daniel J. Merenstein, Bruno Pot,
Lorenzo Morelli, Roberto Berni Canani, Harry J. Flint, Seppo Salminen, Philip C. Calder
and Mary Ellen Sanders

Rare

Strainspecific effects
Neurological effects
Immunological effects
Endocrinologicatffects
Production of specifibioactives

Frequent
Observed at species level
Vitamin synthesis Bile salt metabolism

Direct antagonism Enzymatic activity
Gut barrier reinforcement Neutralization of carcinogens

Widespread
Among studiegrobiotics

Normalization of perturbeanicrobiota
Competitive exclusion of pathogens

Colonisation resistance
Enterocyteggrowth
Regulation of intestinal transit

NATURE REVIEWS | GASTROENTEROLOGY & HEPATOLOGY 2014;11:506i-14



Engineering the microbiome with probiotics?

L.caseli CRL431/B. lactis Bb12

L.rhamnosus GG L.acidophilus LAVRI Al
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-4, IL-5
IL-10, TGF-b. IL-6
IL-7. IL-9, IL-13

IL-12, IFN-Y
IL-1, TNF, IL-6

IL-17,. 1L-8

BerniCananiR et al.CurrOpinAllergyClinimmunol2015
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BerniCananiR, et al. 2012



EHCF+LGG leads to-tolerance The JOURNAL
at an earlier-age than other-formulae EIENKE

Rate of childrenwith Igkmediated CMA-acquiring-tolerance:rat’12 m
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Berni Canani R, et al. 201



Cost-effectiveness of using an extensively
hydrolyzed casein formula plus the probiotic
Lactobacillus rhamnosus GG compared to an
extensively hydrolyzed formula alone or an amino
acid formula as first-line dietary management

for cow’s milk allergy in the US

Olga Ovcinnikova'
Monica Panca'
Julian F Guest'?

0%« p<.01

'CATALYST Health Economics
Consultants, Northwood, London,
*Faculty of Life Sciences and Medicine,
King's College, London, UK
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ClinicoEconomics and Outcomes Research 2015:7 145152



LGG Thhe Peadeeper for CMA

F. PRAUSNITZII
AND/OR FIBER ABSENT

Opportunist microbes and toxins

Epithelial cell

Modified from Velasqueklanoff M. Nature 2015



EHCFxLGSignificantlyincreasedutyrate-producing
bacteria the epigeneticspathways
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Epigenetics:
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Prospectivesstiddy b preventive féffectl elicitelcdyby

LGGoomatopicnmanifestations MMCMAIchidren

Childrenwith surediagnosis of
IgEmediated CMA

[ Randomization }

/\

G Group 1 Group 2
EHCF EHCF+LGG

1° year

2° year

3° year

[ Occurrenceof other allergicmanifestations }
(atopic eczemaurticaria, asthma,oculorhiniti




Assessed for eligibility (n=236)
(sure diagnosis of IgE-mediated CMA)

Randomized
(n=220)

\ 4

A 4

A 4

Received allocated
intervention with
EHCF
(n=110)

\ 4

Received allocated
intervention with
EHCF + LGG
(n=110)

Analyzed n=95
(drop out =15)

Analyzed n=98
(drop out =12)




Oral ToleranceAcguisition

% of tolerant children

0.20 (95%C1 0.05 10 0.35, p < 0.01)
0.24 (95%:Cl10.08 10 0.41, p < 0.01)

27 (95%C10.11 10 0.43, p < 0.001)

36

Months

—8— FHCF ==& -—- EHCF+LGG

ARD = absolute risk difference _
25%Cl| and p-values are corrected for 3 comparisons

BerniCananiR 2016&ubmitted



Wake BfSubi2cE exgedzocelS Oaliodic S
manifestation 17T, n=110/group

ARD =-022 (-0.35 10 -0.09, p<0.001)

% of subjects with = 1 atopic manifestation

I I
EHCF EHCF+LGG

BerniCananiR 2016&ubmitted



Alimenti funzionali fermentati







ambiniscolarizzatdi eta <4 aanannoun rischiosinoa 4 volie
maggioredi sviluppareinfezionia caricodel tratto respiratorioe
gastrointestinale

AGiornidi assenzala scuolaper | bambini e diavoropersidai genitori

AAumentoR S f f QdifarmdciA 1 T 2

Costistimati= $1.800milion/anno



