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Gut microbiota– composition

Saulnier et al., Gastroenterology, 2011

Bajzer et al., Nature, 2006

- Human intestine contains about 1.2 kg 
of bacteria 

- Very high bacterial numbers (1014 

bacteria), 10x more than eukaryotic cells 
in the body

- >1000 different, mostly strict anaerobic 
species of which many are not yet 
identified

- Represented by the 5 main phyla:             
Firmicutes, Bacteroidetes, Actinobacteria, 
Proteobacteria, Verrucomicrobia
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Intestinal health: A question of balance

Eubiosis:
The state in which a microbiota 
interacts with its host in an 
equilibrated manner

Dysbiosis: 
Alteration of the microbiota in 
comparison to the normal, healthy 
state. 
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Obesity

T2D

Metabolic syndrome

IBS
Constipation
Diarrhea

Bloating

IBD
Ulcerative colitis
Crohn’s disease

Infections

Multiple sclerosis

Autism

Satiety

Malabsorption

Gut-Brain Axis

Functional 

Disorders

Inflammation Related 

Disorders

Liver cirrhosis

Dysbiosis associated diseases
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Effect on the intestinal microbiota?

Infectious diseases Immune deseases

Bach NEJM 2002

Fermented food, dairy fermented food?

Cheese providing a complex food microbiota? 

PDO Cheese?

- Modern lifestyle associated with 
increase in immune diseases

- Less exposure to environmental 
factors/microbes

Hygiene Hypothesis and the microbiota
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Increase in microbial diversity

Milk
Fermented milk

Pasteurized 
cheese

Raw milk 
cheese

Lactic acid 
bacteria/Starters

(Firmicutes)

Lactobacillaceae

Enterococcaceae

Streptococcaceae

Leuconostoccacae

Ripening bacteria

(Actinobacteria,
Firmicutes)

Propionibacteriaceae

Staphylococcaceae

Brevibacteririaceae

Corynebacteriaceae

Gram negative 
bacteria

(Proteobacteria, 
bacteroidetes)

Eukaryotes

(Fungi, Yeast)

What are the health 
benefits of cheese 
microorganisms?

Colonization potential 
and impact on the gut 

microbiota?

Cheese microbiota composition and diversity
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Environmental Factors

- Habitat

- Mode of delivery

- Antibiotic use

- Nutrition

- Diet

Host

EnvironmentMicrobiota Cheese?

Host Factors

- Genetics

- Immune response

- Absorption and degradation

- Age 

- Health state

Factors that shape the intestinal microbiota
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Impact of Cheese on the human gut microbiota

Camembert : increase in Enterococcus populations, 
colonization by Geotrichum candidum in human 
fecal samples

 Only a few studies yet
 Show the survival of technological microbes to the digestion process (protection by the 

cheese matrix) without colonisation
 Modulation of the gut microbiota after cheese consumption
 Different responses depending on the cheese type

Cooked pressed cheese : reduction of the level of 
amoxicilline-resistant Enterococcus after antibiotic treatment 
(amoxicilline + clavulanic acid)

Microbial drivers associated with these responses ?  

LAB, other bacteria ? Yeasts ? Microbial associations/cocktail 
effets ?
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Raw milk, cheeses and immunomodulation: 
epidemiological studies 

 Raw milk consumption would 
contribute to the child protection against :

Asthma 

Allergies

Respiratory infections

Nicklaus S, Divaret-
Chauveau A,
Chardon M-L, et al. ; 

Pasture Study Group. 
The protective effect of 

cheese consumption at 
18 months on allergic 
diseases in the first 6 

years. Allergy. 
2018;00:1–11.

https://doi.org/10.1111/a
ll.13650

 Cheese consumption would contribute 
to the child protection against :

Atopic dermatitis

Food allergies

Impact of the food microbiota ?

https://onlinelibrary.wiley.com/journal/13989995
https://onlinelibrary.wiley.com/journal/13989995


FAO-oriGIn Series of webinars-November 18, 2020 

Potential benefits for human health

Cheese matrix 

proteins (caseins), lipids (PUFA), 
minerals (Ca, P), vitamins

Microbiota

bioactive peptides, 
vitamines

Living microorganisms, potential
interactions with the immune 

and digestive systems

Raw milk cheeses/PDO 
Cheeses

Unprocessed raw material

 preservation of proteins, 
lipids, vitamins

Microbial diversity

Sensory richness of the product

Increased potential of interactions with
immune and digestive systems

Fermentation 

Protection against
cardiovascular diseases ?

Reducing blood pressure ? Anti oxydative activities ?

Anti-microbial/anti-inflammatory
properties ?
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