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THE GUT MICROBIOTA

Privileged and Confidential



PATTERNS IN EARLY LIFE MICROBIOTA DEVELOPMENT

Figure based on Mitsuoka & Hayakawa (1973) 

Die Zusammensetzung der Faekalflora der verschiedenen Altersgruppen. 

Zbl Bakt Hyg I Orig 233: 333–342. Privileged and Confidential



ESTABLISHING THE SYMBIOSIS

Wopereis H, et al. Pediatr Allergy Immunol 2014;25:428-438
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MICROBIOTA IN EARLY LIFE 
POWERFUL MEANS FOR IMPROVING OUR HEALTH
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EARLY MICROBIOME ALTERATIONS & DISEASE RISK
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Differences precede the onset

MICROBIOME DIFFERENCES PRECEDE THE ONSET
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FACTORS IMPACTING EARLY COLONIZATION
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ACQUISITION OF THE MICROBIOME IN EARLY LIFE BY 

VERTICAL TRANSMISSION 

Gonzalez et al., (2011) EMBO reports
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ASSOCIATIONS BETWEEN FACTORS IMPACTING EARLY 
COLONIZATION AND HEALTH OUTCOMES
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COMPROMISING THE MATERNAL MICROBIOTA DURING 
PREGNANCY HAS LONG TERM HEALTH CONSEQUENCES 
ON THE OFFSPRING 
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INTRAPARTUM ANTIBIOTIC PROPHYLAXIS AND C-SECTION 
DISRUPT THE EARLY COLONIZATION PROCESS

time point VD vs VD_IAP VD vs CS CS vs VD_IAP

Day 0 0.561 0.023 0.044

Day 7 0.014 0.001 0.034

1 Month 0.006 0.003 0.550

3 Month 0.047 0.002 0.193

1 Month

Poster 7833

Unpublished
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FROM A PROTECTED ENVIRONMENT…

…TO A CHALLENGING EXTRA-UTERINE WORLD…

…Breast feeding is important for optimal development of infants
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Effect on microbiota composition- Bifidobacterium 

dominated microbiota in breastfed infants

HUMAN MILK CONTAINS MULTIPLE BIOACTIVE 
COMPOUNDS THAT IMPACT IMMUNE & MICROBIOTA 
DEVELOPMENT
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MILK CONTAINS GROWTH SUBSTRATES FOR 
BIFIDOBACTERIA
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BIFIDOBACTERIA-DOMINATED COMMUNITY- BUT 
NOT ALL SPECIES ARE NATURALLY PRESENT IN 
THE INFANT GUT

Exclusive BF

Mixfed

Supplemented B. longum subsp. infantis EVC001 (Frese et a;., 2017) and B. breve M-16V (Chua et al., 

2017)  could stably colonize the infant gut- detected >1 month after the supplementation ceased
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HUMAN MILK CONTAINS BACTERIA
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TRANSMISSION OF MATERNAL MICROBIAL 
HERITAGE AT BIRTH AND DURING BREASTFEEDING

Makino H et al. Applied and Environmental Microbiology, 2011; 77 (19): 6788-6793
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CAUSE AND EFFECT- THE ROLE OF NUTRITION TO 
REBALANCE AND SHAPE THE MICROBIOTA

Probiotics
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COLOR STUDY:
SYNBIOTIC SUPPLEMENTATION INCREASES BIFIDOBACTERIA
AND REDUCES C. DIFFICILE IN INFANTS 

*Synbiotics: scGOS/lcFOS + B. breve M-16V at a dose of either 10^4 (Syn4) or 10^6 (Syn6) cfu/ml 

Unpublished

N= 290 Healthy infants, 6-19 weeks of age, 6 weeks intervention

Poster 7838
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YCF SUPPLEMENTED WITH A SYNBIOTICS MIXTURE 

SIGNIFICANTLY INCREASED FECAL BIFIDOBACTERIA

LEVEL IN HEALTHY YOUNG CHILDREN AGED 1-3 YEARS

Unpublished

Poster 7868Kosuwon et al., Beneficial Microbes 2018 Apr 10:1-12. doi: 10.3920/BM2017.0110.

N= 129 Healthy young children, 1-3 years
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DIFFERENT MICROBIOTA COMPOSITION IN C-SECTION 

BORN INFANTS MAY EXPLAIN HIGHER RISK OF ALLERGY

Dominguez-Bello et al, 2010, 

PNAS 107: 11971-11975

Martin et al., 2016, PlosONE

2016, 11(6)

Figure based on Roduit et al., 

2009, Thorax 64:107-113
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SYNBIOTIC RESTORE THE DELAYED COLONIZATION BY 
BIFIDOBACTERIUM IN CS BORN INFANTS FROM THE 
FIRST DAYS OF LIFE

Chua MC et al.. JPGN 2017;65: 102–106 Poster 7831
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EARLY LIFE SYNBIOTIC SUPPLEMENTATION PROTECT 

AGAINST DIET-INDUCED OBESITY IN ADULT MICE

Challenged with HF WSD 8wksDifferent interventions

REF and CTRL: AIN-G*

PRE: AIN-G + prebiotics (scGOS/lcFOS, 9:1)

SYN : AIN-G + synbiotics (scGOS/lcFOS, 9:1 + B. breve M-16V)

*AIN-G (standard semi-synthetic diet appropriate for breeding) plus control component (maltodextrin)

Food intake did not differ between groups

Synbiotic supplementation increased 

the abundance of Bifidobacterium

Mischke M et al. Diabetes Obes Metab. 2018 Feb 20. doi: 10.1111/dom.13240.

AIN-G + control component

AIN-G + control component

AIN-G + prebiotics

AIN-G + synbiotics
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EARLY LIFE SYNBIOTIC SUPPLEMENTATION PROTECT 

AGAINST DIET-INDUCED OBESITY IN ADULT MICE

Mischke M et al. Diabetes Obes Metab. 2018 Feb 20. doi: 10.1111/dom.13240.



TAKE HOME MESSAGE

 Microbial colonization following birth, is essential for establishing a 

symbiosis with our immune system and profoundly influences health 

throughout life

 Breastfeeding and C-section delivered are key factors in early life that my 

impact long life health

 Dysbiosis or altered microbial colonization is associated with the 

development of allergies 

 Nutrition represents a fundamental basis of the strong relationship 

between the gut microbiota, the immune system and health

 Specific pre, pro and synbiotic interventions in early life successfully 

modulate the early microbial colonization and influences immune 

development.
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…and many paediatricians, 

Parents

and infants
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