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IL MERCATO DEI PROBIOTICI IN ITALIA
PRODOTTI SUL MERCATO > 1000 

Nel periodo che va da aprile 2016 a marzo 2017 il segmento ha sviluppato un valore 
totale di fatturato di 353,4 milioni di euro (+6,4% rispetto allo stesso periodo 
dell’anno precedente) per un totale di 25,7 milioni di confezioni vendute (+4,4%)

Elaborazione FederSalus dati New Line Ricerche di Mercato e IRi (MAT Marzo 2017)
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«THE MICOBIOME REVOLUTION» 



«THE MICOBIOME REVOLUTION» 



• How can it be that such a repugnant substance, feces, is also the 
key to our well-being? 

• Fecal bacteria are essential to life, and humans are not alone in 
their dependence on the microbial world. Humans also depend on 
microbiota. 

• The bacteria in our intestine not only dispose of waste but also 
educate the immune system, regulate levels of neurotransmitters, 
and synthesize essential nutrients such as vitamin K. 

• Disruption (or dysbiosis) of this otherwise balanced ecosystem 
may result in disease; correction of dysbiosis may prevent disease.







Lifestyle factors can contribute to or diminish microbial diversity. 
Many aspects of modernity promote dysbiosis. 

(Renz et al., J Allergy Clin Immunol 2017;140:24-40)



Environmental exposures alter bacterial diversity and increase inflammation.
The result is tissue and gut dysbiosis with decreased bacterial diversity and
changes in the microbiome of target organs. The alterations in normal flora
likely interact with increased inflammation to alter patient phenotypes, such as
disease response. JACI, April 2017 139,  4, 1131–1134

The microbiota of allergic diseases 



In che maniera il microbiota influenza la risposta immunitaria ?

Microbiota

FEMS Microbiology Reviews, september 3, 2015



Organizzazione della risposta immunitaria

Produzione 
di anticorpi

Produzione 
di citochine



Annunziato F JACI 2015 

The 3 major types of innate and adaptive cell-mediated effector immunity



Organizzazione della risposta immunitaria  



T-reg   in the  pathogenesis of allergic diseases



Nature 535, 65–74(07 July 2016)
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Microbioma ed Immunità innata



Microbiota-associated metabolites shape mucosal 
immunity. 

Eran Blacher et al. J Immunol 2017;198:572-580

Copyright © 2017 by The American Association of Immunologists, Inc.



Microbiome-modulated metabolites and disease. 

Eran Blacher et al. J Immunol 2017;198:572-580

Copyright © 2017 by The American Association of Immunologists, Inc.



…appropriate microbiota manipulation (eg, with 
probiotics) can provide the most  effective 
preventive and therapeutic effects and form 
part of a precision medicine approach…..

Si può modificare la risposta immunologica con i probiotici ?! 

(J Allergy Clin Immunol 2017;139:1099-110.)



Probiotics may induce a 
specific subset(s) of 
regulatory T lymphocytes 
(Treg),such as Th3,Th1, and 
natural Treg

RAZIONALE  
IMMUNOLOGICO PER 

L’IMPIEGO DEI PROBIOTICI 
NELLA PREVENZIONE DELLE 

MALATTIE ALLERGICHE E 
DELLE  INFEZIONI  



RAZIONALE  
IMMUNOLOGICO PER 

L’IMPIEGO DEI 
PROBIOTICI NELLA 

PREVENZIONE DELLE 
MALATTIE ALLERGICHE 

The activation of TLR2 on myeloid 
dendritic cells (DCs) induces their 
differentiation into tolerogenic 
DCs and promotes the 
development of regulatory T 
(TReg) cells

The activation of TLR9 on 
differentiated tolerogenic DCs 
which contributes to TReg cell 
development

The activation of TLR2 on intestinal 
epithelial cells decreases gut 
permeability

Nature Reviews Immunology  15, 308–322 (2015)



Identikit dei probiotici

NON TUTTI I PROBIOTICI SONO UGUALI 



Lisati microbici, batteri non vivi e spore non 
colonizzanti non sono considerati probiotici

N.B.  prodotti presenti sul mercato italiano > 1000



Lactobacillus spp. were found to bind  toll-like receptors (TLRs) 2, 4, and 9 
that prime monocyte-derived DCs to become tolerogenic and drive the 

development of Treg, which produce increased levels of IL-10 

I PROBIOTICI INCREMENTANO
LA DIFFERENZIAZIONE DEI T-reg

L’ effetto del probiotico è ceppo specifico 



Antimicrobial

There are multiple L. reuteri strains with different host origins, and many of 
the probiotic functions of L. reuteri are strain-dependent



Lactobacillus reuteri exhibits strain-specific beneficial properties relevant to human 
health L. reuteri was first isolated in 1962



Lactobacillus reuteri isolates derived 
from four hosts. The genealogy of 119 

L. reuteri strains

Genome Biol. Evol. 2014 6(7):1772–1789



J. Exp. Med. 2017 Vol. 214 No. 1 107–12 

I PROBIOTICI POSSONO RIMODELLARE IL MICROBIOTA E LA RISPOSTA IMMUNITARIA 

L’ effetto del probiotico è ceppo specifico 

Lactobacillus reuteri DSM 17938 treatment 
reprograms gut microbiota in T reg cell 

deficiency



Remodeling microbiota with Lactobacillus reuteri prolonged survival and 
reduced multiorgan inflammation in T reg deficenty SF mice

L. Reuteri remodels gut 
microbiota, alters the 
metabolites, and 
protects against T reg cell 
deficiency–induced 
autoimmunity by suppressing 
Th1/Th2 cells via 
inosine–adenosineA 2A 
interaction 

L’ effetto del probiotico
è ceppo specifico 

J. Exp. Med. 2017 214  1 107–12 



May 3

10 adult and 5 pediatric patients were enrolled in an open-label 
phase I/II safety and activity trial
Treatment with R. mucosa was associated with significant 
decreases in measures of disease severity, topical steroid 
requirement, and S. aureus burden. There were no adverse 
events or treatment complications.



Roseomonas mucosa, presenta delle differenze nei profili metabolici a seconda che sia raccolto dalla 
cute di soggetti sani o di pazienti con dermatite atopica.
L’analisi dei metaboliti di R. mucosa, infatti, ha dimostrato che, nei pazienti, venivano prodotti 
monometilglutarato e istidina (azione irritativa) mentre nei sani prevalevano fosfadilcolina e 
fosfadilietanolamina-ceramide (funzione barriera e immunomodulatoria). 



Journal of Animal Science and Biotechnology December 2015, 6:14

LACTOBACILLUS REUTERI DSM 17938 E PRODUZIONE DI REUTERINA E 
IgA ; INDUCE UNA RISPOSTA T-REG

L. reuteri also competes for receptors and binding sites with other 
intestinal microbes on the intestinal mucosa



Scegliere probiotici che resistono all'ambiente 
gastrointestinale

Toscano M, et al. A consumer’s guide for probiotics: 10 golden rules for a correct use. Dig Liver Dis. 2017

I probiotici orali dovrebbero essere resistenti all’ambiente acido gastrico e alla 
bile per esercitare i loro effetti benefici e dovrebbero avere una buona qualità 
microbiologica per risultare sicuri per il consumo umano.

Multiple L. reuteri stains are resistant to low pH and bile salts . 
This resistance is believed to be at least partially dependent on its 
ability to form biofilms Microbiology | www.frontiersin.org 10 April 

2018 | Volume 9 | Article 757



L. Reuteri modula le funzioni immunitarie a 
livello intestinale 

Probiotici e colonizzazione intestinale 

Numerous studies have demonstrated that biofilm formation by L. REUTERI 
DSM 17938 is a beneficial property because it promotes colonization and a 
longer permanence of LAB in the mucosa of the host.

Scegliere probiotici che interagisticono positivamente 
con il microbiota intestinale



• Lactobacillus reuteri formed biofilms that retained functions 
potentially advantageous to the host including modulation of 
cytokine output and the production of the antimicrobial agent, 
reuterin. 

• L. reuteri biofilms differed in the quantities of reuterin secreted in this 
physiological state.

• Reuterin can inhibit a wide range of microorganisms, mainly  Gram-
negative bacteria 

• Not surprisingly, most Lactobacillus species are resistant to reuterin, 
among which L. reuteri strains exert the most resistance



STUDIO RANDOMIZZATO IN DOPPIO CIECO CONTRO PLACEBO 
CON LACTOBACILLUS REUTERI (17938) AL FINE DI VERIFICARE L’EFFETTO 

PREVENTIVO   SULLE  INFEZIONI INTESTINALI E RESPIRATORIE

12 settimane di trattamento attivo
(prima dell’inizio dell’anno scolastico ) 

e 12-24 di Follow-up

L reuteri was better than placebo in riducing :
• number of doctor visits, 
• antibiotic use,
• absenteeism from day school and parental absenteeism from work  
A cost-benefit analysis revealed significant reductions in costs in the L reuteri-
treated children.
• No adverse events related to the study product were reported.

PEDIATRICS 133,4,2014

Probiotici per la prevenzione ed il trattamento 
delle infezioni respiratorie 



Probiotici: evidenze?                 

82 RCT
11811 patients



Cochrane Database Syst Rev. 2015 Feb 3;(2

Probiotici per la prevenzione ed il trattamento 
delle infezioni respiratorie 

PROBIOTICS FOR PREVENTING ACUTE UPPER RESPIRATORY TRACT 
INFECTIONS (REVIEW) 

AUTHORS' CONCLUSIONS: 

Probiotics were better than placebo in
1. reducing the number of participants experiencing episodes of acute URTI
2. mean duration of an episode of acute URTI, 
3. antibiotic use 
4. cold-related school absence. 

This indicates that probiotics may be more beneficial than placebo for 
preventing acute URTIs. 



I probiotici inducono una risposta T-REG

Ruolo dei linfociti T-Reg nella difesa nei confronti degli agenti infettivi



Conclusions : Infants with colic treated with L reuteri  DSM 
17938 for 30 days had a significantly decreased crying time 
and an increased FOXP3 concentration, resulting in a 
decreased RORg/FOXP3 ratio. The treatment reduced fecal 
calprotectin. (J Pediatr 2018;192:171-7).

The treatment included 5 drops of LreuteriDSM 17938 (1 × 108
colony-forming units per drop) in an oil suspensionfor 1 month. 



Expression of FoxP3(T-REG) at day 0 and day 30 in infants treated with L reuteri or placebo

Compared with the post-placebo results, it is likely that the probiotic induced both local 
and systemic reductions in inflammation.



CONCLUSIONS: L reuteri DSM17938 is 
effective and can be recommended for 

breastfed infants with colic.

Infant colic is characterized by immoderate crying and affects 
10–30% infants
It is acutely associated with  maternal depression,
long-term adverse effects on child behavior, sleep,   and allergy 
outcomes

Pediatrics.2018 Jan;141(1)



Medicine. 96(51):e9375, DEC 2017

EFFICACY OF LACTOBACILLUS REUTERI DSM 17938 FOR INFANTILE 
COLIC: SYSTEMATIC REVIEW WITH NETWORK META-ANALYSIS.



Medicine. 96(51):e9375, DEC 2017

EFFICACY OF LACTOBACILLUS REUTERI DSM 17938 FOR INFANTILE 
COLIC: SYSTEMATIC REVIEW WITH NETWORK META-ANALYSIS.



Changes in the composition, metabolic activity, or both of the gut, 
lung, and skin microbiomes have been associated with asthma, 
AD, and food allergy, respectively.

I PROBIOTICI PER "MODIFICARE" IL MICROBIOMA 
E LA "MARCIA ALLERGICA"

(J Allergy Clin Immunol 2017;139:1099-110.)



There has been a vast amount of work done on the infant microbiome, but the 
maternal microbiome during pregnancy remains relatively underinvestigated, 

particularly in humans, and may be of fundamental importance to the 
prevention of allergic disease and asthma in the modern environment.

Probiotici : 
quando e a chi  ?!

(J Allergy Clin Immunol 2007;120:255-62.)



Results: …….the WAO guideline panel determined that there is a likely net benefit from 
using probiotics resulting primarily from prevention of eczema.

The WAO guideline panel suggests:
a) using probiotics in pregnant women at high risk for having an allergic child;
b) using probiotics in women who breastfeed infants at high risk of developing allergy; 
c) using probiotics in infants at high risk of developing allergy. 

Prevenzione con probiotici in gravidanza, allattamento e nel neonato



COLONISATION OF THE GUT BY BIFIDOBACTERIA IS MUCH 
MORE COMMON IN VAGINAL DELIVERIES THAN CAESAREAN 

SECTIONS.
Musilova S1, Rada V, Vlkova E, Bunesova V, Nevoral J. Acta Paediatr. 
2015 Jan 20. 

L’ ambiente microbico perinatale modula il sistema immunitaria e la 
comparsa delle allergie 

I bambini nati attraverso il taglio cesareo hanno un’elevate
incidenza di distress respiratorio ed un alto rischio di asma, 

atopia, obesità e diabete di tipo 1



Effect of formula containing Lactobacillus 
reuteri DSM 17938 on fecal microbiota of 
infants born by cesarean-section.
Garcia Rodenas J. Pediatr. Gastroenterol. Nutr. 63, 681–687. 
(2016). 

Treating babies  with L. reuteri DSM 17938 from 2 weeks to 4 
months of age modulated the development of gut microbiota 
toward the community pattern found in vaginally delivered 
infants



While the major part of the manuscript is focused on probiotic mechanisms of 
action from a microbiological perspective, possible molecular mechanisms of 
action of probiotics
Various probiotic effector molecules have been identified that mediate specific 
aspects of probiotic modes of action.
Complexity of probiotics as live microorganisms with their hundreds or 
thousands of probably bioactive effector molecules should be embraced.

Current Opinion in Biotechnology 2018, 49:217–223

PROBIOTICO : 
EFFETTI CEPPO SPECIFICI 

http://www.sciencedirect.com/topics/immunology-and-microbiology/probiotic
http://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/effector-biology
http://www.sciencedirect.com/topics/immunology-and-microbiology/probiotics
http://www.sciencedirect.com/topics/immunology-and-microbiology/microorganism


Lactobacillus reuteri act 
generating ‘‘microbial 

antihistamine factors’’ like DAG 
kinase may abrogate intestinal 
inflammation (H1R mediated) 
and promote the development 
of new microbiome-harvested 

treatment strategies.

Lactobacillus reuteri may act as a ‘‘microbial antihistamine’’

2017

Induzine di DAG KINASI 



Genome Biol. Evol. 2014 6(7):1772–1789



L. B. van der Aa, et al. Clinical & Experimental Allergy, 2010

… the immunoregulatory actions of certain probiotics can 
be inhibited in the presence of other strains.
This suggests that the benefits of mixed strain pro-biotic 
preparations may actually be less than the sum of their parts…

Fare la scelta corretta tra probiotici composti da uno o più ceppi



Fare la scelta corretta tra probiotici composti da uno o più ceppi

Some strains of lactic acid bacteria and also probiotics have been 
documented to produce antimicrobial substances, varying from 
organic acids to bacteriocins. 

……an antagonistic activity may take place between strains from the 
same genus, for example, Lactobacillus, in a probiotic formulation

(J Clin Gastroenterol 2018;00:000–000)



Probiotici ed 
antibiotico 
resistenza  



Appl. Environ. Microbiol., 2008 

- beta-lactam, tetracycline and lincosamide resistance -

A new daughter strain, L. reuteri DSM 17938, was derived from
ATCC 55730 by removal of the two plasmids, and it was shown to
have lost the resistances associated with them.

Probiotici ed antibiotico 
resistenza  

NON TUTTI I LACTOBACILLI REUTERI SONO UGUALI 



Valutare lo stato di salute dell‘ individuo prima della 
prescrizione

• Several studies have assessed the safety of this organism in adults, children, infants, and even in an 
HIV-infected population 

• The results showed that a dose as high as 2.9 × 109 colony-forming units (cfu)/day was still well 
tolerated, safe, and efficacious in humans. There have also been numerous articles enumerating 
the benefits of L. reuteri as a probiotic. Front. Microbiol., 19 April 2018

Toscano M, et al. A consumer’s guide for probiotics: 10 golden rules for a correct use. Dig Liver Dis. 2017



Considerazioni conclusive 
I probiotici hanno dimostrato un effetto 
immunoregolatorio (induzione dei Treg) con effetto ceppo 
specifico 
E’ possibile ipotizzare un approccio personalizzato con 
specifici ceppi di probiotici per specifici gruppi di pazienti 

Medicina di precisione Medicina personalizzata  

Lattobacillus Reuteri  DSM 17938

oliviero.rossi@unifi.it
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