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Several Cells Play a Role in Maintaining &%
The Immune Homeostasis

Epithelial cells

Intestinal DCs

B cells

Tcells

400 Viag]

Normal/physiologically Minor Zonulin-dependent Increased Massive dietary and
controlled permeability ~ Parrier defect dietary/ permeability microbial antigen influx

Associated to a Dysfunction of Intestinal Barrier:
Loss of Mucosal Immune Homeostasis
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microkial Ag influx

Clilated cell

Apical side

W Tight junetion
) - j protein complex

Anergy
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Break of Tolerance
Non-infective low grade
inflammation:
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Innate or immuno- 1. Visceral hypersensitivity (IBS);
5 regulatory defect 2. Th1 immune response (chronic . . . P ;. .
@ inflammation); ...Tight junctions are a ‘dark horse’ implicated

. 3. Th2 immune response (food in a host of disease states, ranging from acute|
‘—. Prolnfllammatc.>ry allergies); injury to chronic inflammation and
Allergic cytokines 4. Th17 immune response autoimmune diseases
Adapted from P. Brandtzaeg, Beneficial Microbes 2010 (autoimmunity).
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How Zonulin-Mediated Increased Ag 2]
Trafficking Leads to Chronic Inflammation:

Insights From The Zonulin Trangenic Mouse (ztm) Model
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are put on Normal drinking water despite increased small intestinal permeability
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p<0.05
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Ztm Showed Dysbiosis Characterized by Increase pro- €9
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¢7’F Ztm Showed No Differences in Adaptive Immune %

" Profiling, But Differences in Innate Immune Cell Subsets

WT Ztm Ztm,, .
Ztm and Z.tmh,wr showed:. . . o ToR
-Increase in IL7R*RORyt* innate lymphoid cells in the Colon B CD4CO25

i i i IL7R* subset;
small intestine (no changes in the colon); SRl
- Decreased frequency and numbers of invariant NKT

cobg'
(iNKT) cells (involved in mucosal immunity); ) cD19°
i . Small Intestine .
- Increased RORyt expressing subset of iNKT cells IL7R" subsets I Total RORyt
(NKT17 cells). NKT17 cells and y3-17 T cells are pro-

inflammatory innate-like T cell subsets that produce IL-
B. Smalll Intestine

N cp4'CD25™

17 and have been implicated in the pathogenesis of WT Ztm Ztm,,,;
various autoimmune diseases, including CD and T1D; wq 2.76 4 8.09 +19.90
-Increased splenic plasmacytoid dendritic cells. i

Combined, these these data suggest that altered gut " "1

permeability increases frequency of IL-17 producing T “g e
cells in mucosal tissue and in secondary lymphoid . :
organs of Ztm mice. 4 o
The fact that the engraftment of WT microbiota did not e
affect the immune phenotype in Ztm,; suggests that IL-TR ——>
the increased antigen trafficking through an impaired .

. N . Small Intestine
gut barrier more than the function of an imbalanced RORyt* subsets
microbiota primarily imprints the development of the
immune system in the Ztm.

I RORyt' CD3e™
RORyt* y5-TCR*
RORyt' TCRB*

Alba-Pereira et al, Front Imnmunol 2019
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%> Ztm Showed Increased Morbidity (Colonic Mucosal Damage)€
EEsT - And Mortality (70%) Following DSS-Induced Colitis

A C57BII6 Zonulin Transgenic B C57BI6 Zonulin Transgenic D DSS-induced Mortality in Ztm Mice
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5 . Literature Report On Zonulin Association With CID & &

xr(hx]drul

Multiple sclerosis

Obesity/Insulin resistance
Post-surgery Sepsis
Post-surgery Sepsis
Psoriasis

Sepsis

Type 1 diabetes

Type 2 diabetes

Nonalcoholic fatty liver disease

Non-Celiac Gluten Sensitivity

®

®
Necrotizing Enterocolitis (NEC) Rat YES ( \q QJ
@
@

Mouse YES

Human YES

Human YES

Human YES

Human YES
Mouse YES
Human NO
Human YES
Human YES
Human YES

Zonulin Freeze-fracture
Disease Zonulin Shown A
to be Involved ﬂmmm
ADHD Human YES -
ORI O ML)
Aging Human YES % Copi (o
® EoFR PAR
Ankylosis spondylitis Human YES s
oxeod
Autism Human YES ¢ e @ Resting state
3 ¥ 2
Bipolar Disorders Human YES
m— (]
Celiac Disease Human YES
o
Colitis/IBD (Crohn’s disease) Human YES - ° tee ®
o Gactn
Colitis Mouse YES Leeen,
. L
Depressive Disorders Human YES °
Fe metabolism in heart transplant Human NO
Glioma Human YES
Glioma Cell YES
Irritable bowel syndrome Human YES B I0) Zonuin
HIV Human YES .2

Following pathway
activation
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The Changing Face Of Gut Microbes
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=z The Microbiome Is Essential To Health

100 TRILLION 2-5x More;

The human microbiome is made up of more than 100 | Microbial cells than human cells and the
trillion bacteria, fungi, protozoa, and viruses that live: majority live in our gut
in and on the human body 4

>10,000 different species of bacteria are residentin: |+ . 1 50)( M ore

the human intestinal microbiota (400-500/person) ] Eavigsthandie hildgiNome

.8
-
“Felhucs A, s
METABOLISM ™ g
it e S
; i oy ST
d Regulates Producing Essential Regulate Protection from
Energy From Foo Metabolism Vitamins Immune System  pathogenic bacteria
&
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Symbiotic " 4 i RN
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<> Why The First 1000 Days Of Life Are Instrumental For Clinical Destiny

MassGeneral Hospital Environmental Influences On Child Health Outcomes

for Childrery
PERI-NATAL

PRE-NATAL POST-NATAL

*Proper Nutrition
*No infections
*No Antibiotic treatments,

Maternal Maternal Modeof | | Exposure to Feeding Chronic Food Socio- « . " .
s delivery | | antibiotics | | regimen stress | | intolerance economic Vaginal Delivery «C section
factors

«Inappropriate Nutrition
*Multiple infections
Antibiotic treatments

antibiotics.

7 Changes in AN
Microbiome Microbiome
Composition -
Changes in Metabolic / Composition Probiotics
(R 1 Alterations of the gut Prebiotics
wall permeability Symbiotics
~—1

Dysbiosis is one of the key
factors causing zonulin
release and subsequent loss
of barrier function

Increasing of antigen traffic
through gut wall to bloodstream

Genetic i The Microbiome as Possible
predisposition —— Transducer of All Environmental
B Factors Affecting Onset of CID in
Abnormal Immune Response

Release of Proinflammatory Cytokines | ‘ Development of Antibodies

Increase of low-grade chronic
inflammation

Break of tolerance:
leading to Chronic
Inflammatory
Diseases (CIDs)

Balanced
Microbiome

Appropriate
GALT Maturation

Tolerogenic Response to Food
Antigens - State of Health

Martin VJ, et al J Pediat 2017
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CTn Role of Breastmilk U9

for Children

Complexed to IgA
Complexed to IgG
Tolerogenic immune mediators
TGF-B, IL10, Vit A, ...
Microbiota modulating factors
Prebiotics (oligosaccharides, glycoproteins)
Antimicrobial (lysosyme, lactoferrine, IgA, ...)
Gut growth factors (EGF, TGF-, ...)

Impact of human milk
glycobiome on the infant
intestinal microbiota

1585.6
55 1877.7
4%

173? & 20967
Prat
:;Ts Juu 4 " o
http://www.nature.com
I.’!BB 5 2!%
Lactose ""-—x._ '
1571 6
70 gL &
12204
705.5 20%

17%

Zivkovica AM, et al. PNAS 2011;108: 4653-58
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Cycle of Microbiota Transmission

d \

Girl Woman Gravid woman Birth Infant Girl
» - > - —
Conception é
Vaginal-rectal transmission Starts cycle over
Skin-mouth,
breast,
Gl transmission
Interferences
R
Washing of skin with Oralingestion of

Antibiotics C-section antibacterials antibacterials
Taken by girl and boy, gravid Baby does notgo through ~ Intrapartum, baby (vemix), Children, women, men
woman, prepartum and birth canal baby, girls, women

postpartum, infant

Dominguez-Bello et al Science Trans Med 2015,7:307-39
Fischbach et al Cell 2016;164:1288-1300
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Baby’s first bacteria

THE WOMB WAS THOUGHT TO BE STERILE. SOME SCIENTISTS
ARGUE IT'S WHERE THE MICROBIOME BEGINS.

* Exactly when an infant is first exposed to
microbes is still under debate

* Largest microbial transfer occurs at birth 2 -

£ 0804 * alawians
1,: 0.751 ;. AT

* Microbial colonization of the newborn B °7°1 3%k
intestine contributes to the development of 5 **] }
the host’s immune function £°7 Y .

8 0554 A
go.so- -":'g' s v . . . S et
H . 2 | ®eg : LI .

* The first 1-3 years of an infant’s _ AR | 11-
microbiome development is characterized 5** i ) '
by chaotic and dramatic shifts until PR NI A A R AR
stabilization at approximately age 3 host

Nature, News Feature 1/18/2018
Yatsunenko, Nature ,2012
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" The Wisdom of Microscopic Species

Infant Toddler
Birth
(<1 year) (1~-3 years)
Vaginal Cesarean Milk Solid food Full aduilt
delivery delivery consumption introduction diet
tanhyio Bifidobacterium -
Lactobacilus gl i Laciobacilus Goctraaies micasioa
» - Veitlonella ey i
: A
—_— as _— &%

r Y\ Familial transmission
Bifidobacterium Environmental exposure
Microbiota  Lactobacillus
/ T \ deplation l Christensenellaceae \
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Gut microbiota Vaginal infection [Periodnntms [Anllbnoncs | Breast-feeding Hostgeneucs] [Enwmnmenﬁ
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Maternal factors Postnatal factors Tamburini, Nature 2016.}
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Environmental

: -~
signals Diet Pathogenesis 4.
[ : [ : 1 %
S5 Iy e=2
= AT :
Animal-derived Dietary

Antibiotics i il saturated lipids cholesterol

LPS/endotoxin
Bile acids
SCFAs
Trimethylamine
Unknown

\fk‘

-
Adipose Liver Intestine Brain Cardiovascular Lung
tissue system

Nature Medicine 2016.22(Oct):107
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.. Role of Zonulin-immune System-Microbiome LA
Triangulation In Chronic Inflammatory Diseases

Minimal hepatic
encephalopathy

|/\"
Autism ‘ﬂ - \‘* :
Ankylosis
spondylltls .

Atherosclerosis [

COVID-19

MIS-C

2018 7 —
PP Cancer / \ Pancreatitis W 5 |
;”.i _{‘ L / \
\-‘a\-‘ @

YA TaATS Aging Autoimmunity
{ -
AT

Gut Permeability

Obesity/NAFLD
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5
Food Allergies
21
. Gut Dysbiosis Correlates With
Allergy Development
ALLERGIC
INFANTS
AT RISK Z Microflora
NEONATES
HEALTHY
INFANTS
0 1 2 24
Months
Nakayama OC, et al. FEMS Immunol Med Microbiol 2011
22
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@ - B
OPEN @ ACCESS Freely available online - PLoS one @

Lactobacillus casei Abundance Is Associated with
Profound Shifts in the Infant Gut Microbiome

Michael J. Cox"®, Yvonne J. Huang2 ®, Kei E. Fujimura1, Jane T. Liu?, Michelle McKean®, Homer A.
Boushey?, Mark R. Segal®, Eoin L. Brodie®, Michael D. Cabana®?, Susan V. Lynch'*

Change in Abundance 163 rRNA Phyloc Zp
W U E gy 2 High-density, culture-independent
g ' microarray that can identify ~8,500
bacterial taxa
0 oy
B o Restoring Microbial Health

Cyanbsctera

Lactobacilis GG (LGG)
restores the normal
microflora composition in
infants with CMA

January 2010 | Volume 5 | Issue 1 | e8745
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THE JOURNAL OF

LGG Accelerates CMA Recovery Rigs@eie

Immunology

@ 100
=3 p=0.004 p=0.027
=
5
S 80
o
=
. 60
=]
g H EHCF
L2 g B EHCF + LGG
&
k=
-4 20
b
[=
=
0 |
6m
EHCF = extensively hydrolyzed casein formula months

Berni Canani R, et al. 2012
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2 Fixed spelling of independent
Owner, 7/13/2012

1 Added abbreviation LGG for Lactobacillus GG since he uses it later.
Owner, 7/13/2012



The Intestinal Microbiome and the

Developing Immune System

for Children

5" LGG Stimulates Tolerance Acquisition in Infants A
With IgE or non-IgE Mediated CMA

THE JOURNAL OF

Allergy...Clinical

Im munologw

% of CMA

80+

60+

40-

20+

0

Log rank test P = 0.0014

..,
.
.
-y
.
-y
.
|

0

6 12

months

== Group 1 IgE
=== Group 1 non-lgE
—4— Group 2 IgE
-4 Group 2 non-lgE

Berni Canani R, et al. 2012
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Randomized controlled trial on the
influence of dietary intervention on
epigenetic mechanisms in children
with cow’s milk allergy: the EPICMA
study

Lorella Paparo(»™*, Rita Nocerino™*, Cristina Bruno™*, Carmen Di Scala’*, Linda Cosenza!,
Giorgio Bedogni(?, Margherita Di Costanzo®, Maurizio Mennini()?, Valeria D’Argenio (%7,
Francesco Salvatore()*“*’ & Roberto Berni Canani(®**%’

Epigenetic mechanisms could drive the disease course of cow’s milk allergy (CMA) and formula choice
could these 's. We comp the effect of two different dietary approaches on
epigenetic mechanisms in CMA children. Rand dc lled trial on IgE-mediated CMA children
receiving a 12. h tr with ly hydrolyzed casein !ormula containing the probiotic
L.rhamnesus GG (EHCF 4 LGG) or with soy formula (SF). At the baseline, after 6 and 12 months of
treatment FoxP3 methylation rate and its expression in CD4" T cells were assessed. At same study
points IL-4, IL-5, IL-10, and IFN-~ methylation rate, expression and serum concentration, mlRNAs
1were also i i d. 20 children (10/group) were Baseline d
(Ilmcal and epigenetic features were similar in the two study groups. At 6 and 12 months, EHCF + LGG
group showed a significant increase in FoxP3 demethylation rate compared to SF group. At the same
study points, EHCF -+ LGG group presented a higher increase in IL-4 and IL-5 and a higher reduction
in IL-10 and IFN-~ DNA methylation rate compared to SF group. A different modulation of miR-155,
-146a, -128 and -193a expression was observed in EHCF + LGG vs. SF. Dietary intervention could exert a
different epi i dulation on the i

system in CMA children.

Key message:
EHCF+LGG induces a stronger

modulation of epigenetic
mechanisms associated with
a trend toward higher rate of
immune tolerance acquisition
in children

26
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PN
. State by state obesity rates by age group v

CHILDREN, AGES 10-17, 2019

® 0-9.9% = 10-14.9% ® 15-19.9%
20-24.9%
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%  Pediatric Obesity During COVID-19 Pandemic & &

MassGeneral Hospital
r Children-

6-11yrs
Start of COVID-19
= pandemic period
A& 314
E 294 /
£ . —
3 2- .
-8 = ——————--
E ZI-———_——-_ . .-.....-o-
‘a 19- I.Il‘ll.l.-ll-.l'.ll
. -
" - - — — —-—--'
ls--'-.- . - .-.---
13 ['l'yl.ﬁ:,‘[:nlnllln].”” T
Jan May Sep Jan May Sep Jan May Sep
2018 I 2019 | 200
Month/Year

New CDC research finds that American children’s rate of BMI increase nearly doubled during
the early months of the pandemic

30
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MassGeneral Hospital
for Children®

Biological Stress

* Comorbidities .
* Genetics Depression
* Metabolism

A
5 iy

% Risk Factors for Pediatric Obesity @@

Social Psychosocial

Socioeconomic * Culture
status * Gender
Food policy

Neighborhoods

Schools

Reasons for vulnerability to poor nutrition and obesity among low-income and food-insecure people:

A\

Limited resources Lack of healthy, affordable food access Cycles of food deprivation and overeating
A —_— |
Stress, anxiety, and depression Fewer opportunities for physical activity Greater exposure to food marketing Limited access to health care

31

Prepregnancy Pregnancy

Maternal gut
microbiota

MNormal gut

Disrupted gut
microbiota

\ Bactercidetes %& Actinobacteria
\ Firmicutes \ Protecbacteria

Maternal gut
microbiota

Obesogenic Microbiota Vertical Transfer 99

Oftspring

Healthy metabolic

Fetal gut microbiota outcome

]

Adverse metabolic

Fetal gut microbiota outcome

32
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. Factors Influencing Obesogenic Gut 9
Microbiota In Childhood

Altered B. Mechanisms in
Gut Microbiota microbially-induce obesity

Maternal health
and microbiota

camposition . Energy intake & fat
3 storage
Bi od Siaphylococcus
i mode Bifidobacterium PscFas
Antibiotic Leciobaciiis . lipegenesis
exposure ¢ - appetite regulation
o y Low-grade systemic
Eﬁ?bﬂfmia Probi tl+:';5 and! Risk of i;ﬂammatlan
L] nd/ar LPS
HMOs Prebiotics Ehidhand
Overweight

A, Factors that may modity Infant gutl microblota

33

Proposed Mechanisms In Microbiota-
Induced Obesity

Immune cells neuroinflammation

Bacterial antigens
« © » @ Gut peptides /f\
.

. 1 Endotoxemia CNS
eﬂrﬁ‘r{\ 0 \ depression, anxiety,
w = . dementia,

social alteration,
memory deficits

Leaky gut

t

Western-dietary

patterns o4
Energy excess ” »»
GM dysbiosis
Obese Adipose Tissue /7
-

polyneuropathies i

= —
rd 1 Lipolysis
-\
. | FFA uptake P ,
Tx * — P & b
N\ - 1 Adipokines & o / D)
4

Metabolic Syndrome

34

Alessio Fasano, MD



The Intestinal Microbiome and the
Developing Immune System

ol Celiac Disease Genome,
T Environment, Microbiome, and
Metabolomic Studies
C||D
GIEIMIM e
36
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UNIVERSITA Y
Richons HARVARD SApIENza  muoas,

Aspetti un bambino?
Hai un familiare di primo grado
con celiachia?

Aiutaci a prevenire la celiachia.
In collaborazione con I'Universita di Harvard,

il centro di riferimento per la celiachia e per |e malattie

gluti Sp i i XXI1 di Bari

i Prof.R.
i propri specialisti per il follow-up dei nuovi nati

SENZA liste di attesa!

Non esitare a contattarci per maggiori informazioni

cdgemmbari@gmail.com
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o CD Pathogenesis: More Than 99
Genes + Environment Paradigm

1.5

0.54

CD prevalence (%)

0.0 T v T v J ST
1960 1970 1980 1990 2000 2010 Necessary But Not Sufficient

year

Virus A -2 R f:ﬁ
) @ Sy, i}
Y b 9}3 ®

ke )

==

sttt Antibiotics| | Breast-feoding! | Host genetics Enwironment
Environmental 2 — J J L
Factors n Microbiome
Clinic Outcome.
PO [Fas
. b
XX 4

Microbiome signatures of progression toward celiac

disease onset in at-risk children in a longitudinal
prospective cohort study

Maureen M. Leonard®®, Francesco Valitutti®='©, Hiren Karathia™'®), Meritxell Pujolassos®?, Victoria Kenyon®™?,
Brian Fanelli*', Jacopo Troisi®®", Poorani Subramanian®’, Stephanie Camhi®*, Angelo Colucci®", Gloria Serena®®-<,
Salvatore Cucchiara'®, Chiara Maria Trovato'®, Basilio Malamisural, Ruggiero Francavilla®, Luca Elli'"®, Nur A. Hasan',
Ali R. Zomorrodi®®*, Rita Colwell*™20, Alessio Fasano®?<92, and The CD-GEMM Team?®

Significance Cross-Sectional Analysis Longitudinal Analysis

A cas

B controls

The incidence of chronic inflammatory autoimmune conditions,

such as celiac disease (CD), is increasing at an alarming rate. CD 4 B

is the only autoimmune condition for whichthe trigger, gluten, .. coymenconon e el
is known. However, its etiology and pathogenesis remain in- Se——_——=

completely defined as recent studies suggest other environ-
mental stimuli may play a key role in CD pathogenesis. Here,
we prospectively examine the trajectory of the gut microbiota
starting 18 mo before CD onset in 10 infants who developed CD
and 10 infants who did not. We identified akterations in the gut
microbiota, functional pathways, and metabolome before CD
onset, suggesting our approach may be used for disease predic-
tion with the ultimate goal of identifying early preventive inter-
ventions to reestablish tolerance and prevent autoimmunity.

- A
i Benzoic acid
@ Arabinose (peak 2)
‘s Galactose

Proc Natl Acad Sci U S A. 2021 Jul 20;118(29)::2020322118
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_% Longitudinal analysis provided more in-depth data by &

" identifying microbes, pathways and metabolites
with differential abundance CD onset

Cases

tAbundance of microbes/pathways/metabolites

* Previously linked to autoimmune and inflammatory conditions
lAbundance of microbes/pathways/metabolites

* Previously reported as probiotics or having anti-inflammatory properties

* Previously unreported microbes/pathways/metabolites that may serve as
CD-specific biomarkers

Controls
. . Laparra JM, Plosone, 2012.
tAbundance of microbes/pathways/metabolites Wong CBetl Nutrnts 2015
* Previously linked to protection against allergic, autoimmune and MR
inflammatory conditions omand Sl Gut, 2008

Chien Mw et al, Int j of Mol sci, 2018
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f:j'(" In silico modeling of host-microbiota interactions to Early prediction of CD @

TEELE study celiac disease pathogenesis and progression development using various

08 Q o 8 lint data types and machine

= © Zn =5 @© Py .

§§ o N he—3¢ learning

gl 23
Microbes Functional Machine Iearning
\/ pathways
Prospective birth cohort study o Q
[0} [&]
= C
Lo ] 25| [Al]o |:>
O O <
o ;s E’ Metabolites
@ - [— @
e - <0 :1"3 Predict CD onset in
o - Antibiotic unseen subjects
Geneticrisk  Delivery mode exposure ()
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sk Random Forests using 10 cases and 10 controls and species abu ndance L&
" data identifies top microbial species discriminating cases vs. controls

One absolute time point Two absolute time points

70.00 90.00
8

60.00 | 6
20

70.00
50.00 - (22 species)

50.00
40.00 A

Average F1 score
~
Ny

Average F1 score

13

30.00 30.00
4-6 9 12 15 (4-6,9) (9,12) (12, 15)

Age (months) Age (months)

Microbial biomarkers and early-warning indicators of CD
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MassGeneral Hospital
for Childrerr

Microbiome Disruption by Condition Summary L&

CONDITION RELEVANT FINDINGS

Prematurity + Proteobacteria
1 Microbial diversity

Necrotizing enterocolitis ~ Blooms of Proteobacteria prior to disease onset

Sepsis Altered microbiota structure and composition prior (o disease onset has been reported, but specific microblota reported is inconsistent across
studies

Colic Decreased microbial diversity and inereased anaerobic bacteria

Malnutrition Anaerobic depletion, early dysbiosis, and intestinal pathogenic overabundance with decreased bacterial diversity

Eczema Early colonization with opportunistic species may be important in disease initiation

Allergies | Species diversity

Asthma No clear pattern

Inflammatory bowel Data is sparse, no consistent pattern

disease

Type I diabetes + Bacteroidetes: Firmicutes ratios,
+ Clostridia species
| Butyrate-producing bacteria
| Bacterial diversity
| Community stability
Alterations in the microbiome scem to precede discase onset

Type 11 diabetes and + Firmicutes: Bacteroidetes ratio

obesity + 8CFAs

Autism spectrum disorder T Clostridial species

+ Suttetrella and Desulfovibrio species

Limitations of microbiome studies are related to unknowns if microbiota changes occur prior to disease onset, prodromal periods of
disease, active disease processes. For the most part it is unknown if microbiota changes are causal to disease or are merely
associated with most diseases.
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EVIDENCE FOR USE OF PROBIOTICS IN
PEDIATRICS

What the evidence tells us about probiotic use for these conditions in children

Condition Prevention* Treatment* Probiotic species Typical daily dose
(CFuU/d)

Colic (breastfed)* 0 + Lactobacillus reuteri 100 million

Atopic eczema'" + 0 Lactobacillus rhamnosus, 3-6 billion
Lactobacillus paracasei,
Bifidobacterium lactis

URI*12 + + Lactobacillus and 2-10 billion
Bifidobacterium spp

|BS 1820 Not studied + L rhamnosus 6 billion
vsL#3' 450-900 billion

AAD?"# + + L rhamnosus, 20 billion
Saccharomyces boulardii

AID#® Not studied + L rhamnosus, S boulardii, 10 billion
Bifidobacterium bifidum,
Bifidobacterium infantis

AAD, antibiotic-associated diarrhea; AID, acute infectious diarrhea; CFU/d, colony forming units per day; IBS, irritable bowel syndrome; URI, upper respiratory
infection.
* 0=no effect; +=positive effect.

'Bifidob. ium breve, longum, Bifidobacterium infantis, L bacill Jophilus, Lactobacillus pi ), L bacillus p i

Lactobacillus bulgaricus, and Streptococcus hermophiles.
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’7? PRACTICE RECOMMENDATIONS Y
FOR THE USE OF PROBIOTICS

for C

» Recommend a trial of Lactobacillus reuteri for breastfed infants with colic. A

» Consider Lactobacillus and Bifidobacterium species for the prevention of upper respiratory infections (URIs)
and to shorten the course of URI illness. B

» Do not recommend probiotics for the prevention of respiratory or gastrointestinal allergies. A

» Consider probiotics for the reduction of abdominal pain in pediatric irritable bowel syndrome, as well as to
reduce diarrhea associated with antibiotic use and acute gastroenteritis. A

Strength of recommendation (SOR)

A Good-quality patient-oriented evidence
B Inconsistent or limited-quality patient-oriented evidence
C Consensus, usual practice, opinion, disease-oriented evidence, case series
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Mediterranean

EveryDay—e

-7~ The Mediterranean Lifestyle

Di&t P y’l’amid ;..-—Weekly: Moderate Portions

In Moderation—e 2 = o— Often: at least Twice
Wine * e »  each Week
Fish and Seafood

o— Every Day: Base Each Meal
s Around these Foods

Water Vegetables, Fruits, Whole

Wheat Grains, Olive Qil,

Beans, Nuts, Legumes

\ and Seeds, Herbs
\  and Spices
e—Every Day
Be Physically Active;
Enjoy Meals with
RO S —— Others
© 2009 Oldways Preservation and Exchange Trust « www.oldwayspt.org
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for Chitdrer Raffaella de Franchis
Lalh H
D'et? Medﬂerr,anea La Dieta Mediterranea
nel primo anno di vlke e il bambino:
tra scienza e pratica
Prescalabone
ﬁ‘:“ Salvatore Auricchio
\
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o Childre

Potential mechanisms:
methylation of genes,
acetylation of histones
? other epigenetic changes

/ mechanisms S~
~Prenatal ™

Birth
factors ¢~ Childhood

maternal nutrition factors
placental insuffici¢ncy malnutrition

enteral |nfect|on
inflam
weight gain
stu nting

Adult
Health

Metabolic
syndrome

Prenatal life| Early childhood Adult life N v
I First 1000 days of life ) Process of

Disease and
Aging

Microbiome establishment
and modification

’7? Modeling the Effects of The Mediterranean Diet On
Human Health Through The Entire Lifespan
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