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INTESTINAL MICROBIOTA
and the key role of Fresh Dairy Products
Our gastrointestinal (GI) tract is home to many bacteria that make up
a veritable microbial ecosystem known as the intestinal microbiota.
However, microbiota activities are still largely unknown due to the
complexity of this ecosystem, which involves numerous interactions
between the various bacterial species present, the body’s cells and the
food we eat. Nevertheless, it is certain that a very close relationship
exists between our microbiota and our state of health.
Our diet is a key factor in the composition of our microbiota and how it
functions. In particular, yoghurts and fermented milks contain bacteria
traditionally used in their manufacture. These lactic bacteria interact
with our organism and the bacteria present in our gut. They also induce
demonstrable positive effet on our health in addition to their traditional
nutritional effects. In particular, yoghurt is recommended for persons
who have difficulty digesting lactose. Lactic bacteria may also aid in the
treatment of certain types of diarrhoea.
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Key points
Our GI tract contains over 100,000 billion bacteria:
• An extremely complex ecosystem,
• Unique to each individual,
• Remarkably stable over time,
• Closely related to health.
Y oghurts and fermented milks have demonstrated beneficial effects
on health:
• Yoghurt ferments naturally produce an enzyme that digests the
lactose present in yoghurt,
• Yoghurt ferments are effective in the prevention and treatment of
certain types of diarrhoea.
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The intestinal microbiota: a complex
ecosystem which provides many benefits
￼ Composition of the microbiota
Around 80% of the bacteria that make up our microbiota cannot be cultured
in a laboratory, which has long made their study difficult. It has been necessary to develop new analytical methods to enable researchers to really begin
investigating the microbiota over the last 10 years.

Heterogeneous distribution throughout the GI tract
It has recently been shown that the intestinal microbiota is not distributed
homogeneously. In fact, its composition changes, both qualitatively and quantitatively, along the length of the digestive tract. Towards the end of the intestine the microbiota becomes increasingly abundant and diverse, with most
bacteria being found in the colon (70 % of bacteria) (1) (figure 1).

Figures
 ur GI tract contains over
O
100,000 billion bacteria, i.e. 10
to 100 times more than the total
number of cells within our body.
I t is thought that the intestinal
microbiota of an adult may
be made up of as many as
1,000 different species.
E ach individual carries some
540,000 bacterial genes.

T hree major bacterial groups predominate
in all individuals
Current opinion is that three major bacterial
groups − known as phyla − account for the
majority of the diversity of the microbiota, making
up 80 to 90 % of the bacterial species found in all
subjects (2) (figure 2).
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T here is however a huge diversity of
bacterial species within each individual

Colon

While the same major bacterial groups are found
10 -1012 CFU/g
in all individuals, each microbiota is unique in
terms of the species of which it is composed.
Key: CFU = Colony-Forming Unit
In fact, the great majority (around 2/3) of dominant species within an individual’s microbiota are
Figure 1 - Distribution of the main species throughout the GI tract
specific to that individual and are rarely found to
be dominant in any other person’s microbiota (2).
Worldwide, the diversity of species present is thus immense, particularly
since many species have not yet been identified.
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The above data gives a glimpse of the complexity of the subject. Even though
research is advancing rapidly, caution is required when drawing conclusions
from new data in order to avoid erroneous oversimplifications.
A recent discovery, which still requires confirmation in a larger population
of subjects, suggests it may be possible to type individuals based on their
microbiota. It would appear that we can classify individuals in terms of
3 enterotypes based on the dominant bacterial make-up of their microbiota (3)
(figure 2).

T he majority of bacteria are found
in the colon.
 enterotypes appear to allow
3
microbiota to be classified on
the basis of the quantities of
3 bacteria.
E ach person’s microbiota is made
up of a unique mixture of species.
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Figure 2 - Key characteristics of the gut microbiota composition

Remarkable stability over time
As with all complex microbial ecosystems, many factors may affect the
stability of the microbial communities living within our GI tract: pH, quality
and quantity of exogenous substrates and endogenous mucins, use of
antibiotics, etc.
Nevertheless, the diversity of the dominant species in healthy adults is remarkably stable over time, for a period lasting several months or even several
years (4,5).
Our intestinal microbiota thus exhibits a marked ability to resist change. For
example, inclusion of a probiotic or prebiotic in the diet results in only a transient change in the microbial balance. Even after episodes of major stress such
as antibiotic treatment, the prior equilibrium of the dominant species is restored within around one month (6).

Key points
T he composition of the intestinal
microbiota remains remarkably
stable over time.
T he equilibrium of the microbiota
is restored even after episodes
of major stress such as antibiotic
treatment.

This remarkable stability is almost certainly due to the extreme conditions
found in the intestinal medium (e.g. pH, anaerobic conditions) resulting in
selection of those bacteria most suited to the individual GI tract (7).
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What is the role of our intestinal bacteria?
Microbial activities could play
a fundamental role in our health
Even though little is understood about how our body communicates with the
bacteria it contains, more and more studies show that our microbiota plays a
part in many functions affecting our health.

 igestion of fibre and conversion of numerous other food
D
constituents
Bacteria in the colon break down and ferment food constituents not already
digested in the small intestine, as well as the products of intestinal renewal,
so as to obtain the substrates they require for growth. The metabolites
formed during these reactions may be absorbed by our body, with positive
repercussions on our health. The intestinal bacteria are also responsible for
biosynthesis of vitamins needed by the body such as vitamin K (8).

Maturation of the intestinal immune system
The presence of the microbiota in the gut is vital for maturation of the intestinal
immune system and for the acquisition of tolerance to food antigens.

A natural defence against external pathogens
When external bacteria are ingested, they may compete with the bacteria
resident in our GI tract for access to nutrients and for contact with the
epithelium. Since the bacteria within our microbiota are better suited to our
digestive environment, the chances of implantation of these foreign bacteria
in our GI tract are reduced.
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A close relationship exists
between our microbiota and our
health.

IN PRACTICE:
Each individual has his or her own
microbial equilibrium, which is
unique and stable and essential to
their health.
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Figure 3 - Key functions of the intestinal microbiota
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The fundamental role of diet in microbiota
composition
Ingested foods and microbial equilibrium
Microorganisms whose substrates of predilection are found in our food
residues can develop preferentially. Our diet therefore plays a key role in the
composition and functioning of our microbiota.

A base diet type is associated with stable microbial equilibrium
An astonishing discovery has shown an association between a diet consistent
over the long term and a specific form of intestinal microbial equilibrium: a diet
rich in protein and animal fat and the enterotype dominated by Bacteroides
and a fibre-rich diet and the enterotype dominated by Prevotella (9).

However, dietary change may temporarily modify this equilibrium

Key points
 ur microbiota composition
O
depends on the type of foods
we eat.
 ietary change may cause
D
a transient change in the
composition of the microbiota and
may have beneficial effects on
our health.

During a change in eating habits, the composition of our intestinal microbiota
may temporarily change to some extent. For instance, greater fibre intake
enhances the development of bacteria capable of fermenting fibre. However,
the microbiota very quickly returns to its initial equilibrium. This modulation
may have beneficial health effects even if it is transient. In particular, this
is the case with non-digestible prebiotic food ingredients which, once in the
colon, may stimulate one or more bacterial groups able to improve the host’s
physiological condition (10).

Inclusion of bacteria in the diet
may be beneficial for our health
The bacteria added to our foods are clearly in a minority compared with the
microbiota. They are in transit, although some of them, known as “probiotics”,
may interact with our body and our microbiota.
When bacteria are ingested from food, the mobility of the small intestine
means they are quickly carried to the colon and generally disappear within a
few hours. Even if certain bacteria belong to species naturally present in the
microbiota, none of these colonise the GI tract. In addition, the extreme conditions in the intestinal medium mean that not all bacteria survive until they
reach the colon.
Certain bacteria added to our food in adequate quantities may interact with
our microbiota and body despite being in transit. Some functions of bacteria
found in food may also be activated (e.g. production of enzymes) during the
passage through the GI tract and have a beneficial effect on the human body.
Furthermore, the effects of bacteria are closely related to the bacterial
strain. In other words the properties described for a given strain cannot be
automatically extrapolated to another strain or combination of strains, even
if closely related (11). The matrix containing the probiotic may also affect the
physiology of the bacteria and thus its effects on health.

￼ Key points
T he bacteria found in food are
in a minority with regard to
the microbiota and do not colonise
the GI tract.
I f ingested in sufficient quantities,
certain bacteria may be beneficial
for our health.

IN PRACTICE:
Yoghurts contain bacteria which
have a number of proven beneficial
effects.

Yoghurts traditionally contain two live bacteria necessary for their production
- Lactobacillus bulgaricus and Streptococcus thermophilus - certain beneficial
effects of which have been demonstrated.
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Yoghurt has recognized beneficial effects
on health
There are two clinical situations in which yoghurt may be
recommended: firstly in subjects with poor lactose digestion,
and secondly, in children with certain types of diarrhoea.
Yoghurt contains at least 10 million lactic bacteria per gram of product.
Following ingestion, a proportion of these bacteria remain alive all the way
along the intestinal transit. This survival is improved due to the protective
role of the dairy matrix.

Yoghurt is recommended for subjects
with poor lactose digestion
Eating yoghurt helps lactose digestion and does not cause the fermentation
characteristic of lactose intolerance, even though it contains as much lactose
as the equivalent volume of milk. This effect of yoghurt has been validated by
the European Food Safety Authority (EFSA) in 2010 (13).
Many people presenting, or who feel they are presenting, with lactose
intolerance tend to reduce their input of dairy products, or even to completely
cut them from their diet. However, as well as reducing calcium intake, this
choice also reduces the intake levels of many micronutrients. As well as
representing the main source of calcium (51 % of calcium intake in children
and 46 % in adults (14)), dairy products also provide high concentrations of
proteins, vitamins and minerals.

How does yoghurt improve lactose digestion?

H2 expired (p.p.m.)

No fewer than 14 clinical trials have demonstrated that specific bacteria in
yoghurt improve lactose digestion in subjects who normally have difficulties
digesting lactose (15). The majority of these studies show at least one major
episode of hydrogen excretion following yoghurt consumption, indicating
better lactose absorption (figure 4).
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DIFFICULTY IN DIGESTING
LACTOSE SHOULD NOT BE
CONFUSED WITH LACTOSE
INTOLERANCE
Normally, the activity of lactase,
an enzyme that digests lactose,
decreases during early childhood
before stabilising at different
levels which vary according to
the individual. This decrease is a
normal physiological phenomenon.
If residual lactose activity is
insufficient for the digestion of large
quantities of lactose, difficulty in
digesting lactose occurs, which
may present as clinical symptoms
indicative of lactose intolerance,
namely abdominal distension,
diarrhoea and abdominal pains.
DIAGNOSING LACTOSE INTOLERANCE
Self-diagnosis by patients is
not sufficient to identify lactose
intolerance. Clinical diagnosis is
necessary to prove that the clinical
symptoms are associated with a
true difficulty in digesting lactose.
It may be measured by a hydrogen
expiration test, available in most
gastroenterology departments.

Key point
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IN PRACTICE:

Figure 4 - Hydrogen
expiration test showing
improved digestibility
of lactose in yoghurt vs.
lactose in milk or water

T he specific live bacteria found
in yoghurt naturally produce an
enzyme that digests lactose.

Source :
Kolars et al., 1984 (17)

The lactic bacteria found in yoghurt naturally contain a lactase allowing
them to hydrolyse lactose and utilise this disaccharide (16). Bacterial lactase
is inactive in yoghurt at pH 4 stored at +4 °C but it becomes active in the
small intestine when lactic bacteria come into contact with it, in particular
in the duodenum, where physicochemical conditions approach the optimal
conditions for functioning of this enzyme (+37 °C, pH = 7) (17).

IN PRACTICE:
Yoghurt consumption is
recommended for persons who have
difficulty digesting lactose.
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Yoghurt and its bacteria in the prevention and treatment
of acute and persistent diarrhoea in children
All available scientific data show that probiotics (taken alone or in combination
with other foods) - including yoghurt bacteria - may be effective in the
prevention and treatment of certain types of diarrhoea.
Diarrhoea is a particularly common digestive symptom in infants and children.
It is generally of viral origin and subsides spontaneously within 2 to 3 days.
The main risk associated with acute diarrhoea is the onset of dehydration,
which can result in marked weight loss. The management of sick children thus
involves oral rehydration and renutrition.

Yoghurt ferments in the prevention of acute diarrhoea in children
Probiotics (taken alone or in combination), particularly yoghurt ferments, are
effective in reducing the risk of onset of acute diarrhoea in children, cutting
such risk by 57 % on average (18).

 se of yoghurt ferments in reducing the duration of diarrhoea
U
episodes in children
Probiotics (taken alone or in combination), including yoghurt bacteria, may
also reduce the duration of episodes of diarrhoea in children:
• Acute diarrhoea: probiotics reduce the duration of episodes of diarrhoea by
an average of around 1 day (19).
• Persistent diarrhoea: taking probiotics reduces the duration of persistent
diarrhoea in children by an average 0.7 days (20).
A new study has shown that consumption of yoghurt could also be effective
in combination with a rehydration solution in reducing the duration of
persistent diarrhoea in children (21). In developing countries, the World Health
Organisation (WHO) also recommends associated consumption of yoghurt
during persistent diarrhoea in children (22).

Hydration and improvement of nutritional status

Key points
Y oghurt ferments may reduce the
risk of onset of diarrhoea and
reduce the duration of episodes
of diarrhoea.
Y oghurt is a food that provides
hydration and also actively
improves the nutritional status
of sick children.

IN PRACTICE:
Yoghurt can be helpful in the
treatment of diarrhoea in children.

Yoghurt is a food that provides hydration because of its high water content
(approximately 90 % water). Furthermore, the nutritional qualities of yoghurt,
which is rich in protein, calcium and numerous other nutrients, ensure rapid
improvement in the nutritional status of sick children.

￼ The beneficial effects of yoghurt and fermented milks
bacteria : an active and promising area of research
Research work is underway on certain strains of bacteria, including those
found in yoghurt and fermented milks, potentially of use in the treatment
or prevention of certain disorders, in particular: • irritable bowel syndrome
• respiratory infections • allergic diseases • obesity • chronic inflammatory
bowel diseases (CIBD) • metabolic syndrome, etc.

AND IN THE CASE OF DIARRHOEA
ASSOCIATED WITH ANTIBIOTIC
TREATMENT?
Probiotics, including those found
in yoghurt, significantly reduce
the risk of the onset of diarrhoea
during antibiotic treatment: overall
reduction of 12 % to 29 % in children
and of 44 % to 53 % in adults (23,24,25).
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Summary

Value of yoghurt in the
management of certain types
of diarrhoea

Improved lactose digestion in subjects with
lactose intolerance (13)

• acute and persistent diarrhoea in
children ;
• diarrhoea associated with use
of antibiotics.

Yoghurt ferments naturally produce an enzyme that
digests the lactose present in yoghurt.
Direct
action

Intestinal
microbiota

Areas of research concerning
yoghurt bacteria and associated
fermented milks

Yoghurt
ferments

Importance
of the dairy matrix

Host
metabolism

Metabolic syndrome Irritable
Bowel syndrome
Allergy
Obesity
IBD
etc.

Figure 5 - Beneficial roles played by yoghurt and its ferments in health

In practice: key points to remember
A ll yoghurts, regardless of their texture and flavour (0 %, natural,
blended, fruit flavoured, yoghurt drinks, etc.), contain living bacteria
in large quantities. In France, the term yoghurt may be only used
for products that specifically and exclusively contain the 2 bacteria
Lactobacillus bulgaricus and Streptococcus thermophilus.
Y ou may recommend yoghurt to your patients who have difficulty
in digesting lactose. The live ferments found specifically in yoghurt
help improve digestion of the lactose present in yoghurt. Yoghurt
consomption not cause digestive problems for subjects with poor
lactose digestion. It is in fact recommended for such subjects to
provide them with all the nutritional benefits of yoghurt and to cover
their calcium requirements.
Y oghurt consumption may be useful in managing certain forms of
diarrhoea (acute and persistent diarrhoea in children, diarrhoea
associated with antibiotic treatment).
T he dairy matrix in itself has an effect on the physiological activity
of the lactic bacteria.
I n summary, 125g of yoghurt each day provides:
• 13 billion live lactic ferments biologically active throughout the entire
GI tract;
• 140 to 180 mga of dairy calcium;
• 5 g a of proteins;
• vitamins B2, B12, B3, B5 and B6;
• phosphorus, iodine, magnesium, zinc and selenium;
• 1 of the 3 dairy products recommended daily.
a

Values based on the principal products on the french market

IT IS NOT ALWAYS EASY
TO CHANGE PATIENTS’ EATING
HABITS! HERE ARE 3 LITTLE
STORIES THAT MAY BE OF USE
TO YOU...

Did you know: in Central Asia

fermented milks have long been
renowned for their therapeutic and
medicinal properties and are drunk
by most people in the firm belief
that they are beneficial to health.
For example, they are used to treat
GI diseases, and more generally to
reinforce immunity.

Did you know: in the 15th century, a Turkish physician cured
François I’s digestive ailments by
prescribing him yoghurt.

Did you know: at the start of

the 20th century, Elie Metchnikoff,
following in the footsteps of Louis
Pasteur on lactic fermentation, discovered the two bacteria responsible
for fermentation of milk: Lactobacillus bulgaricus and Streptococcus
thermophilus.

Source : Observatoire CNIEL des Habitudes
Alimentaires (OCHA – CNIEL Observatory on
Dietary Habits)

8

Nutrition and Fresh
Dairy Products

Photo credits: © ag visuell - stokkete - psdesign1 - martanfoto - aldegonde le compte - Fotolia.com

SYNDIFRAIS’ Scientific and Pratical Newsletter
References:
[1] 	Ley RE, Peterson DA & Gordon JI. Ecological and evolutionary forces shaping microbial diversity in
the human intestine. Cell. 2006 Feb 24;124(4):837-48.
[2] 	Eckburg PB, Bik EM, Bernstein CN et al. Diversity of the human intestinal microbial flora. Science.
2005 Jun 10;308(5728):1635-8.
[3] 	Arumugam M, Raes J, Pelletier E et al. Enterotypes of the human gut microbiome. Nature. 2011 May
12;473(7346):174-80.
[4] 	Zoetendal EG, Akkermans AD & De Vos WM. Temperature gradient gel electrophoresis analysis of
16S rRNA from human fecal samples reveals stable and host-specific communities of active bacteria.
Appl Environ Microbiol. 1998 Oct;64(10):3854-9.
[5] 	Vanhoutte T, Huys G, Brandt E & Swings J. Temporal stability analysis of the microbiota in human
feces by denaturing gradient gel electrophoresis using universal and group-specific 16S rRNA gene
primers. FEMS Microbiol Ecol. 2004 Jun 1;48(3):437-46.
[6] 	De La Cochetière MF, Durand T, Lepage P, Bourreille A, Galmiche JP & Doré J. Resilience of
the dominant human fecal microbiota upon short-course antibiotic challenge. J Clin Microbiol. 2005
Nov;43(11):5588-92.
[7] 	Neish AS. Microbes in gastrointestinal health and disease. Gastroenterology. 2009 Jan;136(1):65-80.
[8] 	Hill MJ. Intestinal flora and endogenous vitamin synthesis. Eur J Cancer Prev. 1997 Mar;6 Suppl 1:S43-5.
[9] 	Wu GD, Chen J, Hoffmann C et al. Linking long-term dietary patterns with gut microbial enterotypes.
Science. 2011 Oct 7;334(6052):105-8.
[10] 	Gibson GR & Roberfroid MB. Dietary modulation of the human colonic microbiota: introducing the
concept of prebiotics. J Nutr. 1995 Jun;125(6):1401-12.
[11] 	Azaïs-Braesco V, Bresson JL, Guarner F & Corthier G. Not all lactic acid bacteria are probiotics,
...but some are. Br J Nutr. 2010 Apr;103(7):1079-81.
[12] NIH Consensus Development Conference Statement on Lactose Intolerance and health. Lactose
intolerance and health; 2010, 27(2):22-24
[13] EFSA Scientific Opinion on the substantiation of health claims related to live yoghurt cultures and
improved lactose digestion (ID1143, 2976) pursuant to Article 13(1) of Regulation (EC) No 1924/20061.
EFSA Journal 2010 8:1763.
[14] 	CREDOC. Comportements et Consommations Alimentaires en France: Enquête CCAF 2010- Rapport
spécifique réalisé pour le CNIEL ; 2010.
[15] 	Syndifrais. Maldigestion du lactose. Référence Probiotique-la lettre de la Mission Scientifique de
Syndifrais 2011 ; hors série. (ISSN 1957-326X).
[16] 	Greenberg N.A. & Mahoney R.R. Production and characterization of beta-galactosidase from
Streptococcus thermophilus. J Food Sci 1982;47:1824-1828.
[17] 	Kolars JC, Levitt MD, Aouji M & Savaiano DA. Yogurt-an autodigesting source of lactose. N Engl J
Med. 1984 Jan 5;310(1):1-3.
[18] 	Sazawal S, Hiremath G, Dhingra U, Malik P, Deb S & Black RE. Efficacy of probiotics in prevention
of acute diarrhoea: a meta-analysis of masked, randomised, placebo-controlled trials. Lancet Infect
Dis. 2006 Jun;6(6):374-82.
[19] 	Huang JS, Bousvaros A, Lee JW, Diaz A & Davidson EJ. Efficacy of probiotic use in acute diarrhea
in children: a meta-analysis. Dig Dis Sci. 2002 Nov;47(11):2625-34.
[20] 	Bernaola Aponte G, Bada Mancilla CA, Carreazo Pariasca NY & Rojas Galarza RA. Probiotics for
treating persistent diarrhoea in children. Cochrane Database Syst Rev. 2010 Nov 10;(11):CD007401.
[21] 	de Mattos AP, Ribeiro TC, Mendes PS, Valois SS, Mendes CM & Ribeiro HC Jr. Comparison of
yogurt, soybean, casein, and amino acid-based diets in children with persistent diarrhea. Nutr Res.
2009 Jul;29(7):462-9.
[22] 	Gove S. Integrated management of childhood illness by outpatient health workers: technical basis and
overview. WHO Bulletin OMS 1997. 75(S1):7-24
[23] 	Szajewska H, Ruszczynski M & Radzikowski A. Probiotics in the prevention of antibiotic-associated
diarrhea in children: a meta-analysis of randomized controlled trials. J Pediatr. 2006 Sep;149(3):367-372.
[24] 	Avadhani A & Miley H. Probiotics for prevention of antibiotic-associated diarrhea and Clostridium
difficile-associated disease in hospitalized adults--a meta-analysis. J Am Acad Nurse Pract. 2011
Jun;23(6):269-74.
[25] 	Videlock EJ & Cremonini F. Meta-analysis: probiotics in antibiotic-associated diarrhoea. Aliment
Pharmacol Ther. 2012 Jun;35(12):1355-69.

Next issue:
Obesity and IBD:
the role of the gut
microbiota

Publication Director:
Isabelle Gilles (Syndifrais)
General editor:
Anne-Sophie Lubrano-Lavadera
(Syndifrais)
Editorial committee:
Jean-Louis Bresson (MD, PhD)
Valérie Benoit
Brigitte Coudray
Syndifrais Scientific Council
Development:
Gaelle Ryouq (PrPa)
Graphic design:
Coppélia®
E-mail subscription on request:
syndifrais@syndifrais.com
Syndifrais:
French Union of Fresh Dairy Products
Manufacturers
42, rue de Châteaudun
75314 PARIS cedex 9 – France
Tél. : +33-(0)149.707 230
Fax : +33-(0)142 806 390
Website:
www.syndifrais.com (french)

Nutrition and Fresh Dairy Products
A specialized nutrition magazine for health professionals which
provides them with high-quality scientific reviews of Fresh
Dairy Products and practical suggestions for their clinical
application.
Fresh Dairy Products include yogurt and fermented milk, fresh
cheeses and petit-suisse, dairy desserts and sour cream.
Past issues can be downloaded for free here.

9

