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THE INTESTINAL MICROFLORA

The intestinal microflora has an important role in assuring a host's well-
being. Knowing microflora’s composition, both its dynamics and mecha-
nisms, is a fundamental necessity. Yet, according to the results from nu-
merous studies until up to the present, we still need more information in
order to complete the puzzle.

Among the numerous studies and researchers, there's a deep conviction
that the human intestinal microbiota is indeed a more complex ecosys-
tem than could be defined by the traditional techniques of the microbio-
logic scavenger. In addition, it is shown to have a dominant population
composed of hundreds of different microbial species.

The study of this microbial world, conducted by the use of traditional
methods followed in the microbiologic laboratory, has firstly permitted re-
searches to identify either residents micro-organism either contaminants
of environmental origin that are enumerated in table 1.

The bacteria’s groups present in table 1 could represent just a frac-
tion of a whole.

The majority of them are grouped in Bacteroides gender, followed
by Fusobacterium, both Gram-negative anaerobes not sporogenic,
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Table 1 - Main bacteria group isolated from
enteric content

BaciLLa Cocca
Bacteroides Peptococcus
Fusobacterium Streptococcus
Proteus Enterococcus
Escherichia Coprococcus
Klebsiella Sarcina
Citrobacter

Eubacterium

Lactobacillus

Bifidobacterium

Clostridium

Propionibacterium

of bacillary shape; bacteria Gram-positive as-
porogenic of bacillary shape, are then numerical-
ly  relevant
Eubacterium, Propiobacterium and, as mi-

such as  Bifidobacterium,
croaerophiles and anaerobic facultative microor-
ganism, Lactobacillus, Enterococcus and

Streptococcus.

MICROBIAL DISTRIBUTION IN
GASTROINTESTINAL TRACT

The bacterial community of the intestinal mi-
crobiotic varies in relation to the different part
of the gastrointestinal tract.

The microorganisms’ number is particularly
low in the stomach, duodenum, jejunum, and

starts to improve enriching of bacterial
groups in the ileum, until becoming abundant
and variable in the colon. Table 2 shows mi-
crobiota’s composition in the different tracts
of the human gastrointestinal system.

MICTOFLORA INTESTINAL
DEVELOPMENT

At birth, the intestine is sterile; the newborn is ex-
posed to the fist bacterial contamination through
environmental contact. The colonization process
begins in this manner. The schema of intestinal
microflora is reported in figure 1.

LACTOBACILLUS AND
BIPHIDOBACTERIUM PROBIOTICS
The microbial community is formed by lactic and
biphidobacterium bacteria and is a regular com-
ponent of the complex ecosystem of the human
gastrointestinal tract. They're intestinal au-
tochthon bacteria that play an important role in
maintaining a balanced intestinal microflora,
helping man to keep up his health and well-be-
ing. There are also the pre-eminent micro-organ-
ism probiotics, that find their utility in food prepa-
ration from milk derivatives.

The most interesting species are listed in table 3.

Table 2 - Composition of the microbiota in the different tracts of the human gastrointestinal system

GASTROINTESTINAL TOTAL MICROBIAL PRINCIPAL

SYSTEM COUNT BACTERIA'S GROUP

Stomach <10%/ml Lactobacillus, Streptococcus, Candida

Duodenum and jejunum  <10%/ml Lactobacillus, Streptococcus, Veillonella, Candida

lleum 10%-10%/ml Bacteroides, Bifidobacterium, Enterobacteriaceae, Veillonella,
Enterococcus, Lactobacillus, Streptococcus

Colon 10"°-10"/g Bacteroides, Clostridium, Eubacterium, Ruminococcus, Fusobacterium,

Bifidobacterium, Peptostreptococcus, Atopobium®, Enterobacteriaceae,
Lactobacillus, Enterococcus, Streptococcus, Veillonella, Peptococcus,
Propionibacterium, Actinomyces

*Atopobium include: Atopobium, Coriobacterium, Eggerthella, Collinsella



At the birth: sterile intestine

Types of feeding

Breasfeeding

V

Principally Bifidobacteria

Formula

{

Cocdci, bifidobacteria, bacteroids

With weaning: progressive diversification of microflora

Adult: complex and plentiful microflora

Figure 1 - Schema of development of the intestinal microflora

After finishing out brief considerations, we should
point our different limitations in the present
knowledge of intestinal microbiology, for many
different microbial forms are not reproducible in
the laboratory. Simultaneously, there's a necessi-
ty to correctly choose the probiotical bacteria and
to follow their presistant colonization after their
administration into the diet. New evaluation tech-
niques should be separated from the traditional;
biological molecular techniques result, at the pre-
sent moment, in great applicative interest.

MOLECOLAR METHOD

The use of techniques of molecular basis for
determining intestinal bacterial flora’s com-
position or monitoring of the specific bacteri-
al probiotic’s survival are becoming essential
in the development and scientifically validity
of probiotic food and bio-therapeutics prod-

ucts (see FAO/WHO's report) for:

* Obtaining a clear taxonomic assignation of
the stains isolated from the intestinal flora;

* Monitoring the destiny of probiotics stain, af-
ter the ingestion;

* Evaluating anaerobic bacterial species in the
intestines and hardly reproducible using the

Table 3 - Micro-organisms utilized in probiotic
food preparation

LATTOBACILLA BIFIDOBACTERIA OTHERS (NOT
LACTIC BACTERIA)

L. acidophilus B. animalis E. faecium

L. casei B. breve B. cereus

L. johnsoni B. infantis E. coli

L. reuteri B. longum S. boulardii

L. rhamnosus B. adolescentis Cl. butyricum

L. salivarius B. lactis B. subtilis

L. plantarum B. bifidum

L. crispatus




current laboratory technique;

* Describing the presence of the majority in-
testinal bacterial groups by just one analysis,
independent from the techniques of cultiva-
tion in agar plate;

» Showing the presence in situ of bacteria ad-
herent to the tissue.

TAXONOMICAL IDENTIFICATION

The first molecular biological application has
been the taxonomy on genetically basis of bac-
teria present in human intestine.

The definition of the stain’s belonging to a de-
termined specie has been obtained by geneti-
cally nucleotides sequence codifying for the ri-
bosomal RNA. From these sequences we could
obtain whether oligonucleotide scavengers or
primers for PCR (Polymerase Chain Reaction)
designed on the basis of the sequence species
specific. This analytical instrument consent from
unity formed a colony, present in select terrain,
and to arrive within few hours at the definition of
special belongings of the stain at exam.

SPECIFIC IDENTIFICATION OF THE
BACTERIAL STRAIN OR “TYPING”

Because it's been evident that each strain has
its own characteristics and properties, it's essen-
tials to distinguish at an individual level and not
merely within the species.

Genetic techniques present two different strate-
gies: chromosomal analysis and genetic studies
of the extra-chromosomal elements. The chro-
mosome could be studied by determining the
presence, along its sequential length, of identifi-
cation sites for restriction enzymes that identify
DNA rare sequence. It's then possible to deter-
mine a macro-restriction profile (called even
RFLP) typical for each bacteria. DNA's analysis
should be carried out by a particular elec-
trophoresis technique, the PFGE.

Alternatively, there're some PCR methods based
on “primers’, capable of identifying bacterial
chromosomal sequences and to give rise to an
amplified number (DNA bands obtained from
primers) specific for number and weight in each
strain.

The techniques employed vary for the type of
primers and for amplification condition; among
the most renewed there's the RAPD, based on
universal primers, capable of producing amplifica-
tions (and then a band profile specific to strain) in
all the bacteria.

Indeed, the second strategy is based upon the
determination DNA extra-chromosomal presence
(plasmids) in bacterial strain.

The plasmids vary in number and size among the
different strains. This analyse also supplies a
strain dependent profile (see figure 2).

The two strategies permit one to clearly identify
unique strains, allowing for studies in effective-
ness, dose-response and persistance, unless im-
possible.

SEPARATED IDENTIFICATION FROM
CULTURAL TECHNIQUES

Most enteric bacteria are anaerobes or even
oxygen-intolerant and then difficult to reproduce
in the laboratory.

Perhaps it's possible to extract bacterial DNA di-
rectly from faecal samples and then to amplify it
through primers specie-specific. Positive to re-
action means the presence of the specie or of
the strain studied.

ANALYSIS OF THE “TOTAL ENTERIC FLORA”

Enteric microflora is a complex system, formed
by a plurality of ecological niche that host a bac-
terial population formed by more than 400
species and numerous strains. The study of the
different components of this great ecosystem is
extremely difficult, because each bacterial group



has its own requirements for reproduction, cre-
ating the necessity to use an elevated number
of the culture terrain selections for the enu-
meration of the bacteria present; however it's
been calculated that the 85% of enteric bacte-
ria are not detectable with the standard cultur-
al techniques. For some years, there have been
DNA extraction techniques done directly from
enteric samples, followed by theirs amplifica-
tion through universal primers, which are capa-
ble to amplify all of the bacteria’'s DNA. Then, it
proceeds to the differentiation of the bacterial
groups by separating the amplified DNA
through denaturing electrophoresis gel
whether for gradient (DGGE) or for tempera-
ture (TGGE). DNA bands are then separated
upon their nucleotidic sequence that is typical
for any bacterial specie. Those bands are then
subject to a process of nucleotides sequenc-
ing, obtaining the identification of the bacterial
groups of belongings.

EVIDENCING IN SITU BACTERIA’'S
PRESENCE ADHERENT TO THE TISSUE

It's possible to use DNAs hybridisation tech-

BIBLIOGRAPHY

+ Blaut M, Collins MD, Welling GW, Dore J, van Loo J, de Vos W.
Molecular biological methods for studying the gut microbio-
ta: the EU human gut flora project.

Br J Nutr. 2002 87 Suppl 2:5203-11

» Cesena C, Morelli L, Alander M, Siliander T, Tuomola E,
Salminen S, Mattila_Sandholm T, Vilpponen_Salmela T, von
Wright A (2001) Lactobacillus crispatus and its nonaggre-
gating mutant in human  colonization trials.

J Dairy Sci 2001 84, 1001-10

* McCartney AL.
Application of molecular biological methods for studying pro-
biotics and the gut flora.
Br J Nutr. 2002 88 Suppl 1:529-37.

+ O'Sullivan DJ.
Methods for analysis of the intestinal microflora.
Curr Issues Intest Microbiol. 2000 Sep;1(2):39-50.

niques by fluorescent scavengers: biological
samples that contain bacteria are treated by
DNA's fragments (the scavengers) whose se-
quence is specific for each species. These
scavengers are marked with fluorescent sub-
stances. It proceeds then to hybridisations of
scavengers’ DNA with bacteria’s. In a case of
homology between the scavengers and the
bacteria present in the sample, it's possible to
observe fluorescent emission in the band of
specific emission at the fluorescent micro-
scope.

CONCLUSION

The potentiality of the molecular techniques
applied to the bacterial enteric flora’s study
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probiotics food.
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