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IL NUOVO MONDO
TUTTO DA SCOPRIRE



Human microbiota is made of symbiotic
microorganisms living  in the human body



MICROBIOTA IN THE DIFFERENT 
AGES



Kostic A D et al. Gastroenterology 2014;146:1489-1499



EUBIOSIS Average microbiota
representation of healthy individuals
DYSBIOSIS A gradual deviation from

Eubiosis

Casen et al APT 2015



MICROBIOTA EUBIOSIS, DYSBIOSIS 
AND EPITHELIAL IMMUNE BARRIER

MOGG JK. Korean J Gastroenterol 2010;55:4-18



Hollister EB et al. Gastroenterology 2014;146:14491458

IMMUNOMODULATION OF THE 

INTESTINAL MICROBIOTA



B12
Soderholm JD and Perdue M  Am J Physiol 2001; 280:G7
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DYSBIOSIS & DISEASE
Perturbation of the GI microbiota has been demonstrated in 

Pathophysiology of 
 Antibiotic-Associated diarrhea

 Clostridium Difficile Colitis

 Necrotizing entero-colitis

Association with

 Ulcerative Colitis

 Crohn’s Disease 

 IBS

 Celiac disease

 Non Alcoholic Steatohepatitis

 Primary Biliary Cirrhosis

 Primary Sclerosing Cholangitis

 Colorectal cancer
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Obesity
Type 1 & 2 Diabetes
Atopic dermatitis
Upper Respiratory Infections
Bacterial vaginosis
Urinary Tract Infections
Behavioral alterations (Autism)
Psychological alterations
Degenerative neurological diseases



EFFECT OF ANTIBIOTICS ON 

INTESTINAL ECOSYSTEM



EFFECTS OF ANTIBIOTICS ON GUT 
MICROBIOTA

DECREASE
Taxonomic Richness, Diversity & 

Eveness
AFFECT
Gene Expression
Protein Activity
Metabolism

IT MAY AFFECT ALL HUMAN PHYSIOLOGY PROCESSES THAT RELY ON 
MICROBIOTA  ACTIVITIES



EFFECT OF ANTIBIOTICS ON 
INTESTINAL MICROBIOTA

• have short  and long term effect on intestinal
microbiota

• May affect all physiology processes that rely on 
microbiota activities

An altered microbiota composition may
• Promote pathogen activation
• Increase mucosal permeability
• Induce mucosal low grade inflammation
• Disactivate amtimutagenic and anticarcinogenic

effects



SHORT TERM EFFECTS OF ANTIBIOTICS

Antibiotic Associated Diarrhea(AAD)
Overgrowth of Nosocomial Pathogens
• Klebsiella Pneumoniae
• Staphilococcus Aureus
• Clostridium Difficile
Colonization of Opportunistic Pathogen
• Candida Albicans

AFFECT ALL HUMAN PHYSIOLOGY PROCESSES THAT RELY ON MICROBIOTA  ACTIVITIES



ANTIBIOTIC ASSOCIATED DIARRHEA

LOW RISK: metronidazole and parenteral aminoglycosides
(gentamicin); 

MEDIUM RISK: tetracyclines (oxytetracycline), sulphonamides
(trimethoprim), macrolides (azithromycin, clarithromycin, 
erytrhomycin), quinolones (ciprofloxacin);

HIGH RISK: aminopenicillin (amoxicillin, benzylpenicillin, co-
amoxiclav, flucloxacillin), cephalosporins (cefalexin, ceftazidime, 
cefuroxime)



ACTION OF PROBIOTICS ON  THE  INTESTINAL ECOSYSTEM 

24



MICROBIOTA DIVERSITY WITH 
PROBIOTICS 

C
G

T=
P

LA
C

EB
O

;P
G

T=
P

R
O

B
IO

TI
C

S;
 H

G
T 

=H
EA

LT
H

Y



EFFECT OF PROBIOTICS ON ANTIBIOTIC 
ACTION ON MICROBIOTA

Forssten et al World J Gastroenterol 2014



27Videlock EJ & Cremonini F. Aliment Pharmacol Ther 2012;35:1355-1369

METANALYSIS OF PROBIOTIC TREATMENT FOR 
ANTIBIOTIC ASSOCIATED DIARRHEA IN ADULTS
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METANALYSIS OF PROBIOTIC TREATMENT FOR 
ANTIBIOTIC ASSOCIATED DIARRHEA IN CHILDREN

Videlock EJ & Cremonini F. Aliment Pharmacol Ther 2012;35:1355-1369



QUALITA’ CEPPO

Famiglia

Genere

Specie

Ceppo

Lactobacillaceae

Lactobacillus

rhamnosus acidophilus paracasei

XY LPC-S01
CNCMI1572

(L. casei DG®)

È il tipo di ceppo  che determina la qualità del probiotico

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://www.salute.gov.it/portale/temi/p2_4.jsp?area=veterinariaInternazionale&bvm=bv.149397726,d.d24&psig=AFQjCNGhSxz7Xhx-0-rbNJ2HdhasSzgOIw&ust=1489648318331602




PROBIOTIC LACTOBACILLUS CASEI DG  + ANTIBIOTICS  FOR HP 
ERADICATION

Paoluzi et al World J Gastroenterol 2015

54%40%
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EFFICACY OF PROBIOTIC 
TREATMEN FOR AAD and HP 

ERADICATION 

Videlock EJ; Cremonini F. APT 2012;35:1355-1369

NNT (95% CI)

All AAD Studies 8 7-11

H. Pylori treatment 5 4-10



Britton RA et al. Gastroenterology 2014;146:1547-1553

CYCLE OF C. difficile INFECTION



Results

Population sample

(mean±sd)

Number of donors: 5

M/F 3/2

Age (years): 25± 1.3

BMI (kg/m2): 22.4 ± 1.2

Number of patients: 9

M/F 3/6

Age (years;): 72±10.7

Total procedures: 13

Time of infusion (minutes) 45 ± 12

Resolution: 8/9

Major adverse events (up to 1 year): None

Resolution of diarrhea 

within 24 hours 

within 72 hours 

75%

(6)

25%

(2)

Total procedures = 13

1 infusion 

2 infusions 

3 infusions

67%

(6)

22%

(2)

11%

(1)



LONG TERM EFFECTS OF ANTIBIOTICS

• Resistome
• IBS
• IBD
• Obesity 
• Metabolic syndrome  
• Atopic disease
• Autoimmune diseases
• Rectocolonic Cancer
Except for resistome there is insufficient evidence to claim that

antibiotics may confer clinically significant long  term effects

Int J Obes (Lond). 2014 Gut. 2006;55:205-11; Infect Dis Clin North Am. 
2010;24:977-93,ix; Gut. 2008;57:1315-21; Eur J Gastroenterol Hepatol. 

1998;(1):59-62; Scand J  Gastroenterol. 2008;43(8):961-6; Modi et al JCI 2014
Modi et al JCI 2014 Mikkelson et al 2016



RESISTOME
Antibiotic resistance genes of the 

gut microbiota
• Resistance gene transfer from 

commensals to gut-dwelling 
opportunistic pathogens appears to be a 
relatively rare event but may contribute 
to the emergence of multi-drug resistant
strains



EFFECTS OF ANTIBIOTICS ON 
MICROBIOTA

Modi et al JCI 2014



Abreu MT et al. Gastroenterology 2014;146:1534-1546

TLR ACTIVATION BY MICROBIOTA AND 
CARCINOGENESIS





Anticancerous and antimutagenic
activity  of probiotics

• Mutagen binding, degradation and 
mutagenesis inhibition

• Prevention of nontoxic procarcinogen
conversion to harmful toxic and highly 
reactive carcinogens

• increasing short chain fatty acids (SCFA) and 
hence lowering  intestinal pH 

• Modulation and enhancement of the host’s 
innate immunity



BACTERIA-GUT-BRAIN –AXIS
Psychobiotics

Sarkar et al 
Trends in 
Neurosciences 
2016



Ian B Jeffery, et al. Gut 2012;61:997-1006 doi 10,1136/gutinl-2011-301501

MICROBIOL COMMUNITIES IN HEALTHY 
AND IBS SUBJECTS



J . Jalanka-Tuovinen et al. Gut 2013;0:1-9 doi 10,1136/gutinl-2013-305994



Ferrario C et al. J Nutr. 2014 Nov;144(11):1787-96

Eubiotic effect of L. paracasei CNCMI1572 (L. casei 
DG®), modulating Microbiota , by balancing butyrate
concentrations



EFFECTS OF L. casei DG®ON
INTERLEUKINS AND TLR4

Compare et al BMC Gastroenterol 2017



FOREST PLOT OF RCTS OF LACTOBACILLI 

PROBIOTICS IN IBS 

EFFECT ON GLOBAL SYMPTOM/ABDOMINAL PAIN

AC Ford et al. Am J Gastroenterol 29 July 2014;doi:10,1038/ajg.2014,202



Cremon et al UEG J   2017 

IL-6 and IL-15  decreased
significantly after treatment



Dolore /fastidio  addominale e grado di  miglioramento per 
IBS

Proporzione di rispondenti

ENTEROLACTIS:

Azione antinfiammatoria e immunostimolante



PATHOGENESIS OF IBD

G L Hold, et al. World J Gastroenterol 2014;20:1192-1210



D’Incà et al Dig Dis Sci 2010



Both cyclic mesalazine and L. casei DG® treatments, particularly when given 
in combination, appear to be better than placebo for maintaining remission 

of symptomatic uncomplicated diverticular disease



CONCLUSIONI

Molte condizioni possono alterare  lo stato di eubiosi del microbiota
intestinale

Probiotici e Trapianto fecale di microbiota esercitano un effetto eubiotico

 Il microbiota alterato dagli antibiotici  
• Causa effetti a breve termine e il rischio di  resistome
• E’ associato con effetti a lungo termine , ma senza sufficiente evidenza  di 

un effetto causale  
 L’uso degli  antibiotici dovrebbe essere limitato  a indicazioni cliniche ben 

delimitate  e per ilminore tempo possibile
 I Probiotici dovrebbero essere impiegati in associazione  con le terapie 

antibiotiche  per contrastare  gli effetti a breve termine  e prevenire  quelli 
a lungo termine 



CONCLUSIONI
Nella nostra pratica clinica i probiotici, se
usati alla dose giornaliera di 9 miliardi CFU
per almeno 4 settimane, si sono dimostrati
efficaci nella

 Prevenzione e terapia della Diarrea causata da
antibiotici

 Sindrome dell’Intestino Irritabile

Malattia diverticolare sintomatica non
complicata

 Prevenzione delle ricadute durante le fasi di
remissione della rettocolite ulcerosa

 Prevenzione della proctite attinica

 Prevenzione della pauchite 56





LUMINAL MICROBIOTA DIVERSITY IN 
CRC

Gao et al Front Microbiol 2015



QUALITA’ QUANTITA’

Dopo la terapia antibiotica è fondamentale 
ripristinare il corretto microbiota. Pertanto, dovrebbero essere assunti diversi 

MILIARDI DI CELLULE VIVE

Deve essere assunto «un miliardo di 
cellule vive per almeno uno dei ceppi 
presenti».
Tale quantitativo deve essere garantito 
fino al termine della shelf-life

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://www.salute.gov.it/portale/temi/p2_4.jsp?area=veterinariaInternazionale&bvm=bv.149397726,d.d24&psig=AFQjCNGhSxz7Xhx-0-rbNJ2HdhasSzgOIw&ust=1489648318331602


QUALITA’ QUANTITA’

La scelta della dose deve 
essere basata sulle 
evidenze disponibili

Considerando tutte le diverse malattie
gastrointestinali e le specie 

probiotiche, una significativa efficacia è 
stata osservata per dosi di almeno un 

miliardo, ma per alcune condizioni (IBS) 
almeno 9 miliardi:

1–9x109

CFU/day

Ritchie ML, Romanuk TN. PLoS ONE 2012; 7(4): e34938



Colorectal cancer prevention
by mesalazine in UC

• Chemopreventive mechanism interfering with 
intracellular signals involved in CRC cell growth         
Stolfi et al J Biomed Biotech 2012

Targets bacterial polyphosphate accumulation reducing bacteria 
resistance towards oxidative stress,  colonization,  and biofilm
formation, diminishing the capacity of bacteria to persist within 
chronically inflamed environments- Dahl et al Nat Microbiol
2016



CONCLUSIONS

• Several factors may alter the normal eubiotic microbiota

• Dysbiosis is a microbiota that can be differentiated from
that of the average healthy population

• Dysbiosis per se does not imply the presence of a 
pathological condition

• Dysbiosis is associated with many disease conditions
including CRC

• Probiotics exert an eubiotic effect

In the prevention of CRC 

• Probiotics exert several favorable antitumorigenic
effects, either directly on the epithelial cells, the immune 
system modulation ,and preventing dysbiosis


