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INFLUENCERS

SANITIZZAZIONE
TIPO DI PARTO
ALLATTAMENTO
DIETA

Composizione (Kcal, grassi, fibre, carne..)
Cottura

Addittivi naturali (zafferano..)

Addittivi artificiali:

Conservanti (acido benzoico, sodio benzoato,
nitriti/nitrati, diossido di zolfo/solfiti..)
Dolcificanti

Emulsionanti e stabilizzanti

Aromi, addensanti, antiagglomeranti,
antiossidanti...

Altro (diossido di titanio..)
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ESERCIZIO FISICO
SONNO

STRESS

FARMACI
IMMUNITA’
GENETICA

Antoniotti V...Prodam F . L'endocrinologo 2023




INFLUENCERS E MECCANISMI
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Obese phenotype
“Dysbiosis”

Expansion of pathogens
Loss of butyrate producers
Disturbed SCFAs profile
Increaesd energy harvest
Disturbed immune response
Pro-inflammatory microbiota
“Leaky” gut

Lean phenotype
Symbiosis

Controlled pathogens
Byturate producers

Balanced SCFAs profile
Balanced energy harvest
Appropiate immune response
Anti-inflammatory microbiota
Tight intestinal barrier

+++[ PS

Scheithauer TPM et al. Front Imm 2020
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An obesity-associated gut microbiome
with increased capacity for energy harvest
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Human gut microbes associated with obesity
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Gut Microbiota from Twins Discordant
for Obesity Modulate Metabolism
in Mice
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i ' BCFA metabolism
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Results and Discussion: The intact uncultured and culturable bacterial component of Ob co-twins’
fecal microbiota conveyed significantly greater increases in body mass and adiposity than those of
Ln communities. Differences in body composition were correlated with differences in fermentation of
short-chain fatty acids (increased in Ln), metabolism of branched-chain amino acids (increased in Ob),
and microbial transformation of bile acid species (increased in Ln and correlated with down-regulation
of host farnesoid X receptor signaling). Cohousing Ln and Ob mice prevented development of increased
adiposity and body mass in Ob cage mates and transformed their microbiota’s metabolic profile to a
leanlike state. Transformation correlated with invasion of members of Bacteroidales from Ln into Ob
microbiota. Invasion and phenotypic rescue were diet-dependent and occurred with the diet represent-
ing the lower tertile of U.S. consumption of saturated fats and upper tertile of fruits and vegetables but
not with the diet representing the upper tertile of saturated fats and lower tertile of fruit and vegetable
consumption. These results reveal that transmissible and modifiable interactions between diet and
microbiota influence host biology.

Ridaura VK et al. Science 2013
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Altering the Intestinal Microbiota
during a Critical Developmental Window
Has Lasting Metabolic Consequences

Acquisition of the intestinal microbiota begins at
birth, and a stable microbial community develops
from a succession of key organisms. Disruption of
the microbiota during maturation by low-dose anti-
biotic exposure can alter host metabolism and
adiposity. We now show that low-dose penicillin
(LDP), delivered from birth, induces metabolic
alterations and affects ileal expression of genes
involved in immunity. LDP that is limited to early life
transiently perturbs the microbiota, which is suffi-
cient to induce sustained effects on body composi-
tion, indicating that microbiota interactions in infancy
may be critical determinants of long-term host meta-
bolic effects. In addition, LDP enhances the effect of
high-fat diet induced obesity. The growth promotion
phenotype is transferrable to germ-free hosts by

Disrupted microbiota
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Microbiota ii
transfer to
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LDP-selected microbiota, showing that the altered
microbiota, not antibiotics per se, play a causal
role. These studies characterize important variables
in early-life microbe-host metabolic interaction and
identify several taxa consistently linked with meta-
bolic alterations.

Cox LM etal Cell 20714
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Association of antibiotics in infancy with early childhood obesity.
Bailey LCT, Forrest CBY, Zhano P#, Richards Th®, Livshits A%, DeRusso PAT,

Eur J Pediatr (2014) 173:25-32
DOI 10.1007/500431-013-2178-1

Antibiotic Exposure in Infancy and Risk
of Being Overweight in the First 24
Months of Life Obesity and infection: two sides of one coin

Antti Saari, MD*®, Lauri J. Virta MD, PhD® Ulla Sankilampi MD, PhD® Leo Dunkel MD, PhD® Harri Saxen MD, PhD®

REVIEW
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Administration of Antibiotics to Children Before Age 2 Years Increases Risk for Childhood Obesity.
Scott FIT, Horton DB?, Marntani B®, Haynes K* Goldberg DS®, Lee DY®, Lewis JO7

J Pediatr. 2016 Sep;176:105-113 .22, doi 1010164 jpeds 2016.06.01:5. Epub 2016 Jul 5. a _

Early Life Antibiotic Exposure and Weight Development in Children. 4 ‘ /9
Mbakwa CA', Scheres L#, Penders J% Mommers M2, Thijs C, Ars 1C% .
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Weight gain by gut microbiota manipulation in productive animals
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Fig. 3. Increase liver mass in chicken after probiotic treatment.

“ Angelakis E Microb Pathog 2017
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Pre-obese children’s dysbiotic gut microbiome a
unhealthy diets may predict the development
of obesity
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Gut microbiome and serum metabolome alterations
in obesity and after weight-loss intervention

Emerging evidence has linked the gut microbiome to human obesity. We performed a metagenome-wide association study and
serum metabolomics profiling in a cohort of lean and obese, young, Chinese individuals. We identified obesity-associated gut
microbial species linked to changes in circulating metabolites. The abundance of Bacteroides thetaiotaomicron, a glutamate-
fermenting commensal, was markedly decreased in obese individuals and was inversely correlated with serum glutamate
concentration. Consistently, gavage with B. thetaiotaomicron reduced plasma glutamate concentration and alleviated
diet-induced body-weight gain and adiposity in mice. Furthermore, weight-loss intervention by bariatric surgery partially
reversed obesity-associated microbial and metabolic alterations in obese individuals, including the decreased abundance of
B. thetaiotaomicron and the elevated serum glutamate concentration. Our findings identify previously unknown links between
intestinal microbiota alterations, circulating amino acids and obesity, suggesting that it may be possible to intervene in
obesity by targeting the gut microbiota. d
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Targeting microbiota in dietary obesity
management: a systematic review on randomized
control trials in adults

Marina Caputo, Stella Pigni, Valentina Antoniotti, Emanuela Agosti, Alice
Caramaschi, Alessandro Antonioli, Gianluca Aimaretti, Marcello Manfredi,
Elisa Bona & Flavia Prodam
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This review aimed to systematically organize the body of evidence on microbiota deriving from
dietary trials in adult obesity giving the most certain phylogenetic, and metabolomic signatures
in relation to both the host metabolism and phenotype changes published until now. We
retrieved 18 randomized control trials on 1385 subjects with obesity who underwent several
dietary interventions, including standard diet and healthy dietary regimens. Some phyla and
species were more related to diets rich in fibers and others to healthy diets. Weight loss,
metabolism improvements, inflammatory markers decrease were specifically related to different
microorganisms or functions. The Prevotella/Bacteroides ratio was one of the most reported
predictors. People with the burden of obesity comorbidities had the most significant taxonomic
changes in parallel with a general improvement. These data emphasize the possibility of using
symbiotic approaches involving tailored diets, microbiota characteristics, and maybe drugs to
treat obesity and metabolic disorders. We encourage Authors to search for specific phylogenetic
associations beyond a too generally reported Firmicutes/Bacteroides ratio.
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Figure 4. Heat tree of HOMA-IR 295° percentile

Heat trees report the effect of the treatment on hierarchical structure of
taxonomic classifications (median abundance, non-parametric Wilcoxon
Rank Sum test). Heat tree analysis was performed using R metacoder
package of MicrobiomeAnalyst. CLASS: HOMA-IR 95: 1=HOMA-IR < 95°
percentile; 2> 95° percentile. Red ellipses highlight species more

represented in 1 group, while green ellipses indicate species more present
in 2 group.

Figure 3. Heat tree of percentage of carbohydrate intake.

Heat trees report the effect of the treatment on hierarchical structure of taxonomic
classifications (median abundance, non-parametric Wilcoxon Rank Sum test). Heat tree
analysis was performed using R metacoder package of MicrobiomeAnalyst. CLASS:
percentage of consumed carbohydrates (A<45%, B=45-55%, C> 55%). In A, red ellipses
highlight species more represented in A group, while green ellipses indicate species more
present in B group; in B red ellipses highlight species more represented in C group, while
green ellipses indicate species more present in B group; in C, red ellipses highlight species
more represented in C group, while green ellipses indicate species more present in A group.

Prodam F et al. manuscript in preparation




INTERVENTI

' Responders

Probiotics
Prebiotics

Diets/
Drugs
Synbiotics

Non-responders

Normal FBG, HbA1c, insulin sensitivity
and glucose tolerance

Healthy body weight, normal lipid profile
Diverse microbiome, higher SCFAs
production and higher abundance of R.
bromii, E. rectale, C. aerofaciens, A.
muciniphila, B. thetaiotaomicron, F.
prausnitzii

No change/ increase in FBG, HbA1c,
insulin sensitivity and glucose tolerance
No change/ increase in body weight,
normal lipid profile

Less diverse microbiome, lower SCFAs
production and less abundance of R.
bromii, E. rectale, C. aerofaciens, A.
muciniphila, B. thetaiotaomicron, F.
prausnitzii

Mishra SP et al. JCEM 20217




INTERVENTI

WEIGHT

Study %
0 WND (95% CI) Waeight
'
Agerholm-Larsen (2000) —_— -0.47 (-1.61,067) 11.76
Chung (2016) —o—‘» -1.17 (-2.44,0.10) 1059
Harin (2015) —:-0-— -0.04 (-3.09,3.01) 315
Jones (2012) —— -0.61 (-1.52, 0.30) 14,00
Jung (2013) —— -1.30 (-2.49, -0.11) 11.26
Kadooka (2010) —— -1.40 (-1.93, -0.87) 18.03
Lee (2014) | —— 0.85 (0.02, 1.68) 1482
Madyd (2016) ——o—— -0.27 (-2.20,1.66) 643
Minami (2015) —;—-— 0,60 (-2.48, 3.68) 3.10
Nabavi (2014) ~——.—é-—— -1.49 (4.11,1.13) 405
Sharafectinov (2013) E -1.30 (-1.71,6.11) o8
Simon (2015) E -1.00 (-8.62, 7.62) 045
Zarrati (2014) E - 0.70(-384,524) 155
Overall (Lsquared = 49.1%, p = 0.023) ® -0.60 (-1.19, -0.01) 100.00
:
NOTE: Weights are from random effects analysis :
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957 subjects (63% F)
BMI: 27.6 Kg/m2
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022(-067,1.11)
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Weight
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11.47
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15.16
1mn
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5.14
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262

100.00

Duration: 3-12 weeks
Yogurth, fermented milk
Lactobacilli; Enterococcus; Streptococcus; Bifidobacteria

I
-1.96

Borgeraas H et al. Obes Rev 2017




INTERVENTI

Developing gut microbiome-derived therapeutics

Obesity pandemic
A
9
Clinical efficacy E okl Observational data
@
0
o {\_/5
. > |
Time :
Clinical testing Preclinical testing Omics techniques and
artificial intelligence
- JOA
Promising ;@z
leads
Clinical challenges Translational challenges Technical challenges
+ Confounders + Different anatomy « Sampling bias
+ Small sample size + ~85% shared species + Reverse causality
- Large heterogeneity - Limited engraftment of - False positives
human FMTs * Unidentified compounds
+ Use of SPF or germ-free or strains

species

De Wit DF et al. Science Transl Med 2023




INTERVENTI

Randomized Control Trials

Supplementation with Bifidobacterium breve BRO3 and B632 strains ) _ _
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The Gut-Ex-Vivo System (GEVS) Is a Dynamic and Versatile al
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Tool for the Study of DNBS-Induced IBD in BALB/C and YOPNODES

C57BL/6 Mice, Highlighting the Protective Role of Probiotics / Gut-Ex-Vivo System
GEVS
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v" Il microbiota nell'obesita e differente in composizione e funzione

v Il metabolismo microbico influenza il metabolismo dell’'ospite

v' La signature microbiologica puo influenzare la risposta a terapie metaboliche, diete e
trattamenti con probiotici, prebiotici, postbiotici, prodotti del metabolismo microbico e
FMT

v' Ripristinare un microbiota “sano” potrebbe non significare ridurre l'obesita

v' Sono necessari studi traslazionali, studi longitudinali e RCT su popolazioni numerose
finalizzati ad una medicina di precisione (signature-based)

v In attesa di ulteriori evidenze, si suggerisce di evitare 'abuso di terapie antibiotiche in
eta neonatale ed infantile
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