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The human newborn devoid of bacteria
before birth, Is particularly prone to infection
during the first days of life. This risk “of
nfection IS related to his Insufficiently
developed defense mechanisms and to
exposure to a variety of microorganisms







NORVAL DEVELOPNENT OF THE INTESTINAL FLORA



A rapid and regular rise of the bacterial count
was seen during the first week, the level of

109 CFU/g of feces being reached after one
week.

In comparing the route of delivery in
hewborns coming from the same
environment, the means of total bacterial
counts were similar in both groups of infants
during this period, but the breast-fed infants
have shown higher total counts in the first
days of life, due to contamination by the
mother' s skin and milk






Indeed human milk frequently contains low
amounts of non-pathogenic bacteria - like
Streptococcus, Micrococcus, Lactobacillus,
Staphylococcus, diphteroids and
Bifidobacterium.



The first bacteria colonizing the intestine in
hewborns delivered by vaginal delivery are of
maternal origin mainly constituted from
anaerobic bacteria.

In caesarean section infants, this flora is
characterized by the Ilack of anaerobic
bacteria, which do not survive in contact with
air. Only micro-aerophilic microorganisms,
facultative anaerobes and sporulate forms of
bacteria like Clostridium colonizes generally
the caesarean section newborn



The Intestinal Microflora During the First Weeks of Life

Eugenia Bezirtzoglou
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In general, bacteria starts to appear in feces
within few hours after birth.

E. coli, Staphylococcus and Streptococcus
are isolated even in the very first stool in
large numbers.

These first appearing microorganisms are
probably creating, during the first few days of
life, a reduced environment favorable to the
immediate subsequent appearance of
anaerobes.

Anaerobic bacteria belonging to the
Bacteroides, Clostridium and Bifidobacterium
genera can be detected in feces within two
days, sometimes at high levels.



Among them, Staphylococcus,
Corynebacterium, Propionibacterium %and
Streptococcus were the genera “most
commonly isolated from the newborn fecal
flora at birth.



Under Dbreastfeeding the flora. is less
diversified than under bottle-feeding,
However, by about the end of the second
year, the fecal flora of both groups of infants
resembles that of adults.



MPACT OF FEEDING ON THE INTESTINAL FLO



In formula-fed infants, Bacteroides
dominated among the anaerobes and high
count of Enterobacteriaceae are found..

It has been more than an axiom that iIn
breast-fed infants the intestinal flora s
dominated by Bifidobacterium
The effect of human milk seemed to be the
result of B. bifidum proliferation, in contrast
to artificial alimentation that seemed to
favour C. perfringens implantation .
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Table 1: Colonization by Clostidium perfringens in relationship with infant feeding.
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Table 2: Effact of feading upon the frequency of Bifidobacievium isolation,
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Table 3: Correlation between Clostriaium pevinngens (oward Bificobacterivm bifidum day by day.
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An antagonism Dbetween these. bacteria
seems to be established in the newborn
intestine, via the alimen tation

The composition and properties of human
milk, such as high lactose, low casein ‘and
calcium phosphate and Ilow buffering
capacity, seem to favor the development of
Bifidobacterium.
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Figure 1: Presence of Clostridium peardningev:s in artificial ali-
meaentation




In artificial alimentation, the mean count of C.
perfringens when present together with B. bifidum
was lower than in cases where C. perfringens
alone was present.

Thus, the decrease of C. perfringens populationyin
the newborn's intestine, seems to be associated
with the presence of B. bifidum only, without any
influence of alimentation.

This antagonism appears to exist directly between
B. bifidum and C. perfringens, which can be
intensified by the type of feeding. None of the
other Bifidobacteria investigated led to the same
decrease



IMPACT OF CAESAREAN SECTION ON
THE INTESTINAL MICROFLORA



Newborns delivered by caesarean section
begins life with a bacteriologicallynclean
state, and offer an ideal model to better
understand the installation of bacteriain the
context of the neonate' s hospital.
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In babies born by caesarean section the first
contact with bacteria is more fortuitous.
These bacteria are coming from the
environment or the the hospital staff. These
bacteria coming from the hospital
enviornment have a low colonization ability
during the first 7 days of life . After the 7th
day the bacterial counts in the newboth
intestine are dependent on the environment.



Mean kinetic curve of CFU/g of feces in each maternity hospital
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Anaerobic colonization is generally delayed
but Bifidobacterium retrieval and »E. coll
presence was similar in vaginally ‘and
caesarean section delivered infants.

It iIs known actually that, Bifidobacterium
species tend to cluster geographically in
Infants; this suggests that nosocomial
sources may be more Iimportant than
maternal ones .
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® During the last years new methodologies
penetrate the scientific community tooffer
us assess to this approach and more
information.




Microbiota Profile in Feces of Breast- and
Formula-Fed Newborns by Using Fluorescence in
situ Hybridization (FISH)

Eugenia Bezirtzoglou, Arsenis Tsiotsias ,Gjalt W. Welling

Breast-fed newborns (n=6)
Average + SD
cells/g of feces

Formula-fed newborns (n=6)
Average = SD
cells/g of feces

(Range)
DAPI Bact338 DAPI
24x10°£1.33x 107 100 21x10°+£13x10° 100

average % average %

Bacterial group Stain or probe

Bact338

Total cells DAPI

Total bacteria Bact338 2.7x10%° +1.82x10° 1029 100 2.1x10°+1.66x10° 96.1 100

Bifidobacterium Bif164 1.8x10°+1.07x10° 723 69.1 69x10°+6.42x10° 31.2 32.1

Bacteroides/Prevotella group Bac303 2.8x10°+2.09x10°  11.9 121 65x10°+562x10° 287 28.9

At0291 3.4%x10°+3.69x 10° 1.2 1.1 1.3x10°+1.36x10° 6.8 75

Atopobium group

E. coli and related species EC1531 8.9x 10%+8.24 x 10° 2.9 30 37x10°+3.06x10° 24 3.0

Veillonella Veil223 <8.9x10° 1.6 x10%®@+£2.82x 108 0.9 0.8

Clostridium group Chis150/Clit135 <89x10° 6.7x10@+554x10° 0.3 0.3

Eubacterium/Clostridium group ~ Erec482 <8.9x10° 1.8x10%@+1.08x10° 0.9 0.9
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IMPACT OF HOSPITALIZATION ON THE
INTESTINAL FLORA



Hospitalization is incriminated to change the
normal microflora. Changes in intestinal
microflora as regards antimicrobial
resistance of the bacteria and changes of
bacteria species is noted .

Also, in newborns, intestinal colonization by
Klebsiella, as well as by other
Enterobacteriaceae occurs.lt is much more
pronounced after caesarean section.



It has been observed a .delay In
Bifidobacterium colonization, a
predominance of Bacteroides, especially
after vaginal delivery and an increased
Incidence of Clostridium species.

No differences seems to exist between term
and preterm Infants.




FACTORS INTERVENING ON THE
INTESTINAL FLORA




Independing of its origin, the intestinal flora
seems fo ‘"be transient” confraiting
umerous difficulties in its installation.
mportant microbial and biochemical events
are taking place.




Newborn intestine may be an important
reason.

Germfree animals with no microflora are
extremely susceptible to colonization: with
pathogenic  microorganisms  whereas
conventional animals with an intact flora are
quite resistant .
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Local host defence factors in the human
newborn prevent against colonization by
pathogenic microorganisms at the mucous
membranes, when first exposed to the
microbial world.

Secretory IgA antibodies are not detected
in newborns stools until the fourth week of
life.

Mucosal phagocytes, lactoferrin, lysozyme,
mucus glucoprotein, fibronectin may be
involved



e The variation among different species or even among
different strains within a species reflect the
complexity of the genetic polymorphism which
regulate the immune system functions.

e Additionally factors such as, gender, particular habits,
smoking, alcohol consumptlon diet, religiony,age
,gender, precedent infections and vaccinations must
be involved

e .Hormonal profile and stress seems to be associated
to the integrity microflora and inducing immune
system alterations



It Is known that an intact indigenous flora
represents a formidable barrier wto the

establishment of pathogenic populations,on
host surfaces; this phenomenon is" called

"bacterial antagonism", "bacterial
Interference” or more commaonly
"colonization resistance”.
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This "barrier effect” includes many
activities as, production of bacteriocins,by

the indigenous flora compone
production of metabolic and p
will be toxic for pathogens, co

(S,
roducts which

nditions

Inhibitory to pathogens, such as low pH,
depletion of nutrients required for

multiplication of pathogens.



~or description of the interactions, found
petween the host and its microflora, swo
new terms, namely GAC and MAC, were
newly brought In to use by Profeesor
Midtvedt at Karolinska Institutet




A list of MACs (= microflora associated
characteristics), contains several parameters;
degradation of tryptic activity, conversion of
cholesterol to coprostanol, conversion of
bilirubin to urobilinogen, absence of p-
aspartylglycine, breakdown of mucin.
When microbes are totaly absent, as in Germ-
free animals, any recording made of the
functions and structures studied can be
classified as a GAC (= germfree animal
characteristics).

Antimicrobial drugs can change MAC to
GAC



e Many tissues within the body and bacteria are known
to posses some CYP activity,
e the prevailing dogma is that the intestine is

associated to an important extend with CYP
metabolism, as it is responsible for the extrah

metabolism




e Based on the fact that many intestinal bacterial
strains possess P450 enzymes,

e the question is raised then if live probiotics e
P450 activity, which could eventually influen
drug metabolism and bioavailabity.

S da



In conclusion, the benefic microflora dominated by
Bifidobacteria and Lactobacilli supports,the concept
of a healthy intestinal system and promote,its
abilities to modify beneficially the gut microbioeta

Immune system modulation

Regulation of gut motility and Maintenance of
mucosal integrity

Decreased incidence and duration of diarrhea
Reducing the risk of colon cancer

Developing antimutagenic and anti - allergic activities
Preventing of osteoporosis

Hypocholestaemic action

Feeling of well - being



The aim of this review was to bring together a
good deal of the so numerous data on infant
intestinal flora. Controlling mechanisms and
host factors that influence bacterial
succession and the effect of alimentation
contribute more to the complexity of the
problem.

Another problem is that several bacterial
species present a different geographic
distribution, as it is the case of
Bifidobacterium sp.



It is obvious, that cooperative research, in
different parts of the world needed to widen
our knowledge about the global ecology of
different species, colonizing the newborn
intestine and particularly of the source and
mode of transmission.
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That’s all Greek to you!!!
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