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Child microbiome and factors influencing its
formation

More then 18 years have passed from the time
when there was formulated the scientific definit-
ion of microbiome as a unique human organ,
which comprises microbe communities of diffe-
rent ecologic niches [150]. Since then, the study
of microbiome has begun with great progress.
In particular, many investigations with very inte-
resting results have been done in the framework
of the Human Microbiome Project [244].
When realizing this project, a great number
of microbiome characteristics has been obtained,
microbiome has been shown to influence diffe-
rent processes of the human organism, including
metabolic brain mechanisms [19, 35, 39, 40, 59,
63, 73, 77, 83, 226, 227, 245, 258, 268, 269, 275].

Of special interest are the questions of the micro-
biome formation in children, as the growth and deve-
lopment of the child organism and its health in further
life depends on how this process is physiological.

Initial microbiome formation in the child bio-
topes has its characteristic specifics that signifi-
cantly distinguishes from others tissues, organs
and systems.

This process occurs mainly at the perinatal and
infant age; it is under the influence of many factors,
in particular, the state of mother microbiome, featu-
res of infant feeding, mother diet during pregnancy
and breast feeding, quality of breast milk, applica-
tion of medicamental therapy (especially antibio-
tics), the state of environment etc.

Resent experiments have cast doubt on the pre-
vious notions about sterility of the fetus during pla-
cental period. Classical conception that the first
contact of the child organism with microbes occurs
in maternal generative passages was shaken. In a
number of studies, convincing evidences have been

obtained that the process of microbe system forma-
tion begins as early as during the period of intraute-
rine development of fetus due to the presence of
unique placental microbiome in the organism of
pregnant woman, which existence has not been
even suspected not very long ago.

First information that the microbiome may
be formed in mammals still before the birth appea-
red in 2008. Researchers from Complutense Uni-
versity of Madrid added milk with marked micro-
organisms into the food of pregnant mice. One day
before estimated delivery date, the mice were
underwent cesarean section in sterile conditions;
in newborn mice, meconium was analyzed and
marked bacteria were revealed in it [119].

In 2009, American researchers isolated bifido-
bacteria and lactobacilli DNA from placenta
of 34 women [220]. As far as living microorganisms
were not detected by cultivation on nutritional
media, the authors supposed the translocation
of nucleic acids through placental membrane.
According to the researchers, nucleic acids, revealed
in placenta, might promote much earlier develop-
ment of Th-1-type immune mechanisms through
activation of Toll-9-like receptor [220].

The ability of pregnant women microbiota
to overcome placental barrier was convincingly
proofed in 2012 by a group of scientists from the
University of Valencia that discovered bacteria
from the genera Lactobacillus and Escherichia
in meconium of 20 newborns [100]. At that, lacto-
bacilli dominated approximately in half newborns
and escherichia prevailed in the other half. Depen-
dence between lactobacilli and escherichia
from different external factors and physiological
features of mother organism were not clearly
ascertained; however, the authors assumed that
the content of newborn microbiome depended
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on the life style of pregnant woman, her diet and
physical activity [100].

Later, the presence of microorganisms in meco-
nium was confirmed by other researchers [92, 178,
236]. The authors of these studies have shown that
the predominance of opportunistic microorga-
nisms in meconium was associated with the infant
predisposition to allergic and respiratory diseases.

Transitory colonization of germ-free mice during
pregnancy assured innate immunity maturing
in their germ-free offsprings, which gave better
defense against infections [90]. Infections play an
important role in disorders of the child develop-
ment; therefore, these results suppose that translo-
cation of microbe products from mother to her fetus
may be very important for the immunity maturation
and, possibly, for the child development after birth.

In 2014, researchers from Texas children's hos-
pital in Houston identified genetic sequences of
bacteria from placenta in 320 women. Tissues were
taken at once after birth on the inside of placenta,
therefore, the samples did not contact with the
microbiota of parturient canal. In these tissues, a
surprisingly wide array of bacteria was discovered.
This testifies to the existence of a unique placenta
microbiome, which, undoubtedly, is very important
for the fetus development and further formation of
the child microbe system [20].

Metagenome analysis revealed five basic types of
adult human microbiome: Firmicutes, Tenericutes,
Proteobacteria, Bacteroidetes and Fusobacteria [20)].

Unexpected was the fact that these microorga-
nisms differed from the women intestinal and vagi-
nal micro-symbionts; they were identical to the
bacteria widely present in the biocenosis of oral
cavity. In view of such differences between placen-
tal microbiomes in women that carried a full term
child and that had preterm child (up to 37 weeks of
pregnancy), the conclusion was suggested that
pathological placental microbiome might be a risk
factor of the preterm delivery. Besides, there was
shown that the content of placental microflora
is under the negative influence of the infectious dis-
eases, which the mother had berore delivery; these
are mainly infections of the urinary tract in the first
trimester of pregnancy [262].

It should be noted that microflora of oral cavi-
ty was already found in amniotic fluid earlier.
Thus, in 2002, fusobacteria and streptococci, iden-
tical to the microflora of oral cavity, were isolated
from amniotic fluid of pregnant women with plan-
ned cesarean section. Then, the researchers sup-
posed that amniotic fluid was infected with oppor-
tunistic microorganisms, because of their translo-

cation from oral cavity through bloodstream,
and proposed to consider this phenomenon as
a marker of pregnancy complications [32].

Recently, a group of Australian researchers
from the Edith Cowan University and the Univer-
sity of Western Australia also confirmed the avai-
lability of microbes in placenta, amniotic fluid
and newborn meconium. In these microbiomes,
a wide spectrum of bacteria was determined that
were widely spread on skin, in oral cavity and
human intestine [236].

Undoubtedly, inherent placental microbes
carry out a significant influence on the growth and
development of the fetus and on its microbiome.
This indicate more large influence of the woman
microbiome on her child health than it was suppo-
sed earlier. Moreover, the results obtained are
an additional evidence of the close interconnec-
tion between the organism local biocenoses; the
last are united into a single microbe ecological
system that takes part in different functions and
reactions of other organs and systems and provi-
des and maintains homeostasis.

Therefore, in normal conditions, child adapta-
tion to the life in the world of microbes begins long
before birth; furthermore, intrauterine microbe
surrounding influences both fetus development
and physiological state of birth as well as postna-
tal health of the child. Contact with symbiotic
microorganisms already in the mother's womb
is a major mechanism of the long-term adaptation
of fetus and its immunological apparatus to the life
in the world of microbes, where the newborn finds
itself after the birth. In this connection, a matter
of great consequence may be the improvement
of woman microbiome well before pregnancy
with maintaining its normal state during pregnan-
cy and the period of newborn breast feeding, that
is, in the periods, when the microflora of woman
organism has the most effect on the establishment
of the child microbiome. In addition, attention
should be paid not only to the state of intestinal
and vaginal biocenoses, but also to all other bioto-
pes, including oral cavity.

Later on, during the birth and postnatally,
the child become actively colonized with mother
strains from other biotopes — intestine, vagina,
skin, breast milk.

As H. Makino et al. (2013) have shown, mother
intestine is the most important source for coloni-
zing her child with physiologic microorganisms,
in particular, bifidobacteria. According to the avai-
lable data, naturally born healthy infants, acquire,
during first three days after birth, from one to
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seven bifidobacteria strains from mother intestinal
microbiome [164].

Child gestational age is an important factor
that influences the process of colonization with
the formation of child microbiome. In premature
infants, colonization of mucous membranes with
symbiotic microorganisms passes frequently at
amuch slower rate; their biocenoses are more vari-
able and with lesser diversity in comparison with
healthy full-term children [85, 156, 164]. Accor-
ding to the available information, preterm birth
may be connected with disturbed microbiome
of mother [18, 51, 127, 206].

According to D.A. Chernikova et al. (2018),
microbiomes in preterm children differ by their
diversity depending on gestational age [51].
In such children, early colonizers of their biotopes
are often opportunistic representatives of the ge-
nera Staphylococcus, Escherichia, Streptococcus,
Enterococcus, Klebsiella, Clostridium, Candida etc.
[5, 15,17, 96, 118, 119]. At the same time, saccha-
rolytic anaerobes from the genera Bifidobacterium
and Lactobacillus, usual for intestine of healthy
full-term children, can not always be discovered
in sufficient quantity in feces of preterm children
[15, 164]. Delayed colonization and reduced
diversity of intestinal microbiota in preterm
children may be connected with their maintenan-
ce in aseptic conditions of intensive care units and
delayed feeding per os [156]. Besides that, large
application of antibiotics in such children also may
be an important factor disturbing microbiota
content [10, 11, 198]. In view of this, preterm chil-
dren may be more susceptible to disorders of gastro-
intestinal tract functions with development of
infectious diseases, for example, such severe patho-
logy as necrotizing enterocolitis [11, 37, 53, 180].

Mode of delivery plays a noticeable role in the
formation of adequate child microbiome. According
to data available, the fecal flora of naturally born
children is most similar to mother vaginal commu-
nities with dominance of the genera Lactobacillus,
Prevotella and Atopobium. Contrary, in children
with cesarean delivery, fecal bacterial content is
mostly close to mother skin microbiota with domi-
nance of bacteria from the genera Staphylococcus
and Corynebacterium |94, 118, 156].

On evidence of H.E. Jakobsson et al. (2014),
children with cesarean delivery (unlike naturally
born) had much lower microbe diversity in intes-
tinal biotope during first two years of their
life with slow establishment of populations
from the type Bacteroidetes and reduced Th1- res-
ponse [115].

Cesarean delivery children are often colonized
with potentially pathogenic clostridia species.
Such children microbiome contains low quantity
of bifidobacteria but bacteria of the species Clostri-
dium difficile are significant and appear in intesti-
ne already at the first days of life [198]. At the
same time, microbiome of vaginaly born children
contains rather high populations of bifidobacteria,
in particular, the species Bifidobacterium longum
and B. Catenulatum, with rare representatives
of the species Clostridium difficile [ 156, 198].

Last years, rather interesting correlations were
discovered between specific microbe taxons (espe-
cially from intestine microbiome) and the macro-
organism genotype [35, 40, 59, 91, 136, 227].
One such association was observed between
expression of mother gen fucosyl transferase-2
(FUT2) and the colonization of infant intestine
with bacteria of the genus Bifidobacterium. Infants,
born from mothers with absent secretion of this
enzyme (FUT2-/-), had delayed intestine coloni-
zation with representatives of the genus [28, 154].
As is well known, this genus encodes main com-
ponent adapted to metabolize oligosaccharides of
mother milk [24, 28, 234]. It should be noted that
bacteria Bifidobacterium play key role in mainta-
ining infant health due to regulation of intestinal
permeability and reduction of inflammation [52].

Last years, special attention has been given
to the proliferation of bifidobacteria of the subspe-
cies B. longum. spp. infantis in the newborn intesti-
ne. These bacteria are unique for the infant orga-
nism as they have in their genome a special cluster
of 43,000 bp [86, 151, 152, 229]. This cluster conta-
ins 30 genes and four of them are coding enzymes
that decompose breast milk oligosaccharides
to monosaccharides [86, 134]. This group of enzy-
mes contains sialydase, fucosidase, N-acetyl-B-he-
xosaminase and B-galactosidase.

According to E. Rosberg-Cody et al. (2004),
certain bacterial strains, in the content of healthy
infant microbiota, may produce conjugated iso-
mers of linoleic acid, which, as was shown, possess
antitumoral and anti-inflammatory properties
[216]. Infants born by cesarean section are devoid
mother vaginal and intestinal microflora in their
organisms; accordingly, such infants have much
prolonged and unhealthy formation of biocenoses
and more subjected to colonization by hospital
strains, dysbiosis development and infectious
diseases [4, 10, 11, 13, 18, 156, 277].

Therefore, early colonization is initiated by pla-
cental microbiome in uterus, but after birth, it is
defined mostly by microorganisms that are trans-
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located into the infant organism from vagina,
intestinal tract and skin of mother [85].

The mode of infant feeding is very significant for
the microbiome formation. Of great importance are
the first portions of colostrum that enter into the
infant intestinal tract immediately after the birth; it
contains not only valuable nutritious, immune and
bifidogenic factors, but also living microflora and
plays a large part in the formation of physiologic
microbiome [10, 45, 55, 66, 95, 110, 119, 146, 166,
179, 190]. It is estimated that 25—-30% of infant bac-
terial microbiota comes from breast milk [193].

Oligosaccharides of breast milk play a special
part in the formation of healthy infant microbiome
with prevalence of physiologic bifidobacteria.
Mother milk /colostrum comprises 5-23 g/1 of oli-
gosaccharides [143, 280], which, at lactose-reducing
end, contain fucosyl and/or sialyl N-lactose-amine
units [41]. Joining of these units leads to the crea-
tion of more than 200 different structures of mother
milk oligosaccharides (HMOs), which distinguish
by their size, charge and sequences [41].

HMOs are known by their anti-adhesive pro-
perties — they may bind pathogen bacteria pre-
venting them from adhesion to targeted mucin oli-
gosaccharides or epithelial cells [184]. In particu-
lar, anti-adhesive activity of free HMOs was
described for pathogen bacteria Streptococcus
pneumonia [25], enteropathogenic E. coli [25, 56],
Listeria monocytogenes, Vibrio cholera [56], Sal-
monella fyris [ 56], as well as for human immunode-
ficiency virus (HIV) [106]. Presumably, glycoli-
pids and glycoproteins of woman milk also take
part in defense mechanisms against such patho-
gens as Pseudomonas aeruginosa [ 153], Noroviruses
[117], Vibrio cholera [18] and Rotovirus [273].

A number of molecules in mother milk and
colostrum supplement innate immunity and may
influence the content of child microbiome. Fatty
acids and peptides in the content of milk belong to
antimicrobial factors and some of them may be
activated at partial milk digestion [203, 241].
Local and system immunity of newborn may
also be modulated by such milk components as
secretory IgA, lactoferrin, lysozyme, lipoprotein-
lipase and soluble signal molecules [148]. Milk
is well known by its inhibiting action on pathogen
microbes, but it also exerts positive selective influen-
ce on symbiotic microbiota. Accumulating data testi-
fy that the child organism receives with mother milk
living bacterial cells and products, which promote
adjustment of tolerant responses in child [162, 199].

Earlier, an opinion has been generally accepted
that milk of healthy women was sterile with the

possibility of its contamination only with skin
microflora in the field of mammary gland, but late-
ly a specific microbiome of breast milk was disco-
vered. Its bacterial community, undoubtedly, per-
forms the important function in the formation
of child microbe ecologic system [28, 54, 79].

According to the results of a group of Spanish and
Finnish scientists, healthy woman milk contains
hundred species of different bacteria [167, 168].
At that, colostrum differs by the most diversity;
it contains more than 700 microorganisms [190].

A. Donnet-Hughes et al. (2010) showed that
dendritic cells of mucous membranes take part in
the process of the microbiota translocation from the
gut to tissues of mammary glands during the lacta-
tion period [66]. L. Fernandez et al. (2013) detected
some mechanisms responsible for the translocation
of mother microbiota into colostrum and breast
milk. According to the authors, this takes place
at the late pregnancy and during lactation period
with the participation of gut monocytes [79].

In the normal condition, breast milk microbiota
is an additional dose of physiologic bacteria that
enters per os the child digestive tract [79, 119, 166].
These bacteria protect the child from infections
and favor maturation of its immune system.
On the other part, dysbiosis of mammary gland,
due to proliferation of opportunistic microorga-
nisms, may cause development of mastopathy and
increase the risk of child contamination with harm-
ful microflora [79, 172].

Breast milk of healthy woman is an effective
natural synbiotic that plays an essential part
in the formation and optimization of the immune
system in postnatal period. During lactation
period, microbe content in milk changes and speci-
es diversity decreases; this associates with increa-
sing abundance of own infant microflora and,
accordingly, necessity in the inflow of new species
with breast milk lowers. At this stage, bifidogenic
and immune factors of milk may have greater
influence on the formation of microbiome
and immune system. Breast milk is also an impor-
tant source of secretory immunoglobulin (sIgA),
which is important for infant with its passive neo-
natal immunity [172].

Time of the first breast feeding and further
natural feeding substantially influence the forma-
tion of healthy child microbiome. During lactation
period, physiologic bacteria considerably cumula-
te on the surface of nipples and areolae of gland
in the feeding women; from here, they enter into
the milk and in child digestive tract and favour
the development of microbiome [45, 146].
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Mode of child nutrition influences the integra-
tion of its microbiome into the functioning of child
digestive system. This regularity was revealed
on children of the first year that were maintained
on natural or artificial feeding. Lactose and oligo-
saccharides, coming in with the breast milk, stimu-
late the growth of intestine physiologic microbio-
ta with prevalence in it of the genera Bifidobacte-
rium and Lactobacillus; while, at artificial feeding
with milk formula based on cow milk, streptococ-
ci, bacteroids and representatives of the family
Enterobacteriacea predominate in the content
of gut microbiome.

Children on breast-feeding differ from the ones
fed with adapted mixture formula. The first have
more healthy gut microbiome with prevalence
of bifidobacteria and lactobacilli, they are more
stable to infectious and allergic diseases an have
developed mechanisms of the immune response
[18, 10, 11, 45, 95].

Depending on feeding, spectrum of bacterial
metabolites in the gut and the character of meta-
bolic processes may also change. At natural fee-
ding, acetate and lactate prevail in the products
of fermentation, while acetate and propionate
dominate at artificial feeding. Protein metabolites
(phenol, cresol, ammonia etc.) are largely produ-
ced in the gut at artificial feeding. At that, detoxi-
cant function of the digestive system against these
products is reduced. In children on milk formula,
activities of B-glucuronidase and B- glucosidase
are also higher, which is typical for some represen-
tatives of the genera Bacteroides and Closridium.
Such modifications of the microbiome content
may result in both decrease of metabolic functions
and direct damaging of the gut [276].

Therefore, neonatal age is a complex period
of the microbiome formation; it plays a signifi-
cant role in the infant adaptation to the life
outside the mother organism. This process
is influenced by a variety of factors; this expla-
ins why neonatal microbiome is so unstable and
vulnerable to the action of endo- and exoge-
nous influences. Available information suggests
that the microbiome may partially be modified
during the life, but initial development
of this unique organ may have a particular
importance for the formation of the microbiome
central core that is stable to further modifi-
cation. Dysregulation of microbiome in the ini-
tial, critical period during infancy may
have long-lasting effects on the immune and
metabolic functions and its repairing is very
difficult [84, 177].

Changes of child microbiome during of onto-
genesis

Microbiome formation continues several years
and deeply depends on the state of the microbe eco-
logy of mother organism, mode of delivery, feeding
and maintenance of child. It is believed that the
period from ovum fertilization to two-year age
represents a critical window for the growth and
development in the early childhood [214]. This pre-
natal and early postnatal period is characterized by
rapid maturing of metabolic, endocrinous, nervous
and immune ways that profoundly influence the
growth and development of the child. All these ways
develop jointly in strong interdependence and in
dependence of internal and external signals [214].

In the view of a number of researchers, a rather
firm configuration of steadily inhabited bacteria
is achieved in children approximately in 4-year
age [43, 161, 272]. At the same time, results of J.
Cheng et al. (2015) testify that gut microbiota may
often be unstable even in 5-year age [50]. According
to the data available, main changes in the content
of microbiome take place between 2-year age and
sexual maturation of the organism [29].

Autogenic succession may be especially
clear observed during first 2—3 years of child life; it
passes several stages: before introduction of additio-
nal feeding, after introduction of additional feeding,
after introduction into the diet of solid food, after
termination of breast-feeding. Changes in the mic-
robiome content may be influenced also by physio-
logical processes in the child organism during
its growth, such as establishment of immune and
enzymatic systems, the change of hormonal
background in juvenile age and so on [161].

Successive replacement of microbiota in early
life plays an important role in the development
and maturation of endocrine, mucosal immune
and central nervous system [214].

P. Ferretti et al. (2018) have studied micro-
biome development from birth to 4 months after
birth on 25 pairs «mother-child> [81]. They
showed that the initial infant microbiome conta-
ined mother skin, oral and fecal strains; at that,
the variability in each site was very large, in spite
of the fact that all infants were born vaginally.
According to the authors, transmission from skin
and vagina was not long lasting and the child gut
microbe content had the most similarity to the
mother gut microbiome on the 4-th month after
the birth [81].

American scientists observed some regularities
of the microbiome formation in practically healthy
children; they concluded that the diet changes and
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child age had the most importance in this process
[137]. Phylogenetic diversity of microbiome inc-
reases noticeably with the increase of child age
and the introduction of additional food [137, 191].
The transfer of children to solid food leads to rapid
and steady changes of their gut microbiota. First
weeks after birth, the gut metagenome community
contains mainly genes responsible for the fermen-
tation of lactose and oligosaccharides of breast
milk. However, with introduction of solid food,
the authors noticed sharp increase of genes associ-
ated with decomposition of vegetable carbohydra-
tes, degradation of xenobiotics, and synthesis
of a large spectrum of short chain fatty acids
(SCFA), vitamins and amino acids [137].

While determining the diet of a first year child,
one should take into account the successive estab-
lishment of metabolic functions and its dependen-
ce on food. In normal state, mucin decomposition
begins alter 3 months of life, synthesis of copro-
stanol — in the second half-year, synthesis of urobi-
linogen — in 11-21 months of life. At the normal
formation of gut microbiome, activities of B-glucu-
ronidase and B-glycosidase, are rather low during
the first year of life [68].

J.E. Koenig et al. (2011) studied gut microbio-
me in children over a period of more then two
years. Studies, performed with the use of 16S
rRNK pyrosequencing, showed that introduction
of solid food into the diet of a child on breast milk
led to the abundant increase of the type Bacteroi-
detes in their gut [137]. Other group of res-
earchers, M. Fallani et al. (2010), with the use
of fluorescent hybridization in situ, studied the
content of gut microbiome in 531 children before
weaning and 4 weeks after the first feeding with
solid food. They found out significant increase
of the species Clostridium coccoides and C. leptum
together with lowered quantity of the genus Bifi-
dobacterium |74].

Therefore, children food is an important regu-
lator of functional microbiome diversity, which
corresponds to different age-related stages
of life. After weaning, child microbiome quickly
becomes identical to adult microbiome; it gains
new properties including possibility to use new
complex high-energy nutrients.

Multitude of exogenous factors influence
the formation of microbiome, however, hereditary
features also should be taken into account. A num-
ber of studies have showed that, during first year
of life, the microbiome content in twins has much
more overlapping elements as compared with
unrelated children. Clear evidence of relations

between genetic structure of macroorganism
and its microbiome has been obtained on mice
models [156]. These results extend our knowledge
about genetic factors of macroorganism that influ-
ence the assemblage of gut microbiome. For exam-
ple, under the influence of environmental parame-
ters, microbiome in genetically susceptible chil-
dren may promote health disorders connected
with immunity [156].

Therefore, a number of factors promote popu-
lation of child biotopes with physiologic microflo-
ra, which reinforces child adaptation to new more
aggressive environment.

Connection of child microbiome with immu-
nity and other organs and systems

The formation of infant microbiome takes place
in the close relation with development of mucosal
and systemic immunity, physiologic maturation,
nervous and endocrinous systems. Therefore,
inhabiting biotopes with physiologic microbiota
prevents from disturbances in homeostatic links,
and from pathologies associated with vitamin
and mineral metabolism, in particular, rachitis,
iron-deficient anemia etc. [39, 93, 94, 107, 130,
189, 199, 233, 276].

Physiologic microbiota provides stimulation
necessary for development of fully functioning
and well-balanced immune system; the last includs
not only homing of B- u T-cells to lamina propria,
spreading and maturation of IgA-plasmacyte and
production of IgA, but also induction of tolerance
to safe food and microbe antigens [43, 63, 87, 96,
172, 268, 275].

Newborns and early age children are characte-
rized by transient immunodeficiency, which con-
cerns mostly humoral immunity. To some extent,
this accounts for more frequent microbiome
anomaly in the first year children as compared
with older ones. Physiologic insufficiency of local
gut immunity during first three months of child
life is partially compensated by intake of protecti-
ve factors with breast milk, such as sIgA, lysozyme,
lactoferrin, complement, properdin, lactoperoxi-
dase etc. [116, 188, 205].

Training of adaptive immune response to mic-
robe colonization needs the growth of subset
of inherent lymphoid cells and all lymphoid tissue
with establishment of mutualistic relationship
between macroorganism and its microsymbionts.

Initial microbe colonization leads to substanti-
al changes of mucosal and system immunity.
Maturing of the immune system is initiated still
at the stage of fetus, but it grows and transforms
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very dynamically during the first months after
birth and in childhood [184]. Newborns are cha-
racterized by the low expression of jointly stimula-
ted molecules, low differentiation of dendritic
cells, weakened phagocytosis, poorly developed
interactions between dendritic cells, T- lymphocy-
tes and regulatory T-cells as well as low cytotoxic
activity of T-cells [141, 247]. Mother immunoglo-
bulin G penetrates into fetus though placenta; due
to its activity, newborn has no specific immune
reactions, including local immunity of mucous
membranes owing to minimal levels of IgA [129].
These features of the newborn organism were con-
vincingly confirmed in experiments on animals.
For example, in the germ-free mice and mice
in the first days of microbe colonization, Peyer's
plaques have less size, lamina propria contains
low cell number and also lower levels of CD4" and
CDS8" T-lymphocytes [72, 257]. Besides, mucous
membrane of the small gut rarely contains intra-
epithelial lymphocytes and plasmatic cells,
the levels of secretory immunoglobulin (sIgA)
are considerably lowed and expression of genes
and markers of gut macrophage activation are sup-
pressed [72, 176].

Using germ-free animals, M. Gomez de Aguero
et al. (2016) showed considerable influence
of mother microbiota on the early postnatal
development of innate immunity in descendants.
According their results, monocolonization of
germ-free animals during pregnancy with the
strain E. coli HA107 influenced the quantity of
innate gut leukocytes in newborns in early postna-
tal period; as compared with sterile control,
this also increased innate lymphoid cells (ILC) in
small intestine and their general number, especial-
ly cells from subset NKp46'RORyt* ILC3 [90].

Last year studies on experimental animals
brought in some clarity into our understanding
how gut microbiota within several days of coloni-
zation may program gut mucous membrane to
maintain balanced immune response [69, 71, 87].
Results of these studies indicate that, during early
stage of life, the biology of macroorganism under-
go rather large changes in answer to colonization
with microbiota. According to S. El Aidy et al.
(2016), macroorganism encounters antigenic sti-
muli that evoke responses, including activation
of genic network associated with different diseases
[73]. Therefore, anomalous shifts in the process of
infant development at this early phase may have
long-lasting effects on the state of its health [58].
Accumulated data suggest singular critical win-
dow in the early stage of life; during the window;,

all full-scale organization of adequate homeostatic
symbiosis of macroorganism with its microbiota
is permitted. During this period, disturbed respon-
ses may lead to the development of pathologies
in further life [44].

In postnatal period, digestive system maturing is
of a large value; this system, like the immune one,
should be prepared for the creation of mutualistic
relations with microbiome. Studies on experimental
animals showed that microbiota initiates significant
changes of gut morphology [235]. These changes
affect the architecture of villi, crypt depth, stem cell
proliferation, blood vessel density, mucous layer
properties and maturing of lymphoid tissue that
is connected with mucous membrane.

In germ-free mice, in the distal part of small
intestine, villi are longer and thinner than in con-
ventional animals. Besides, at the absence of mic-
robiota, villi have less complex vascular network,
and gut crypts are less deep and contain less quan-
tity of growing stem cells. In germ-free mice,
mucous is thinner with changed properties. Such
animals also contain very small quantity of isola-
ted lymphoid follicles, immature Peyer's plaques
and immature mesenteric lymph nodes (MLN);
the levels of both immunoglobulins A (IgA) and
antibacterial peptides (AMP) are lower then
in conventional animals. In conventional animals,
polysaccharide A (PSA), produced by Bacteroides
Jragilis, induces CD4°CD25 FOXP3"-regulatory
T-cells (Treg), which possess anti-inflammatory
effect and suppress immune responses. On the
opposite side, other studies showed that segmen-
ted filamentous bacteria (SFB) could induce the
growth of T-helper 17 cells (TH17) that exert
anti-inflammatory effect [235].

Microbiome plays a critical role in nutrient pro-
duction and macroorganism metabolism and influ-
ences digestion, absorption and energy storage. At
the beginning of life, all metabolic paths that are
connected with development may be disturbed;
immature microbiota cannot protect gut barrier, which
may lead to blunting villi, mucous degradation, incre-
ased gut permeability and immune response abnorma-
lity. Such gut disorders may result in dysfunction of gut
environment, chronic system inflammation, infectious
diseases and diarrhea; each of these factors may disturb
child development. Dysbiosis may also disturbs meta-
bolism of key nutrients, including essential amino
acids, with violation of the normal child development.
At defective content of gut microbiome, normal pro-
duction of growth hormones may change [214].

Central place in the functioning of intestinal
microbiome and its interaction with macroorga-
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nism is possessed by mucous layers. Mucus thick-
ness depends on the concentration of microbiota
that regulates mucin production by special
gut cells in small and large intestines. Obligate
gut microbiota, presented in neonatal age mainly
by bifidobacteria, actively decomposes complex
O-linked glycans (mucins) and produces short
chain fatty acids (SCFAs), which serve as the
important source of energy and anti-inflammatory
factor, and are toxic for many pathogens.

Large intestine epithelial cells utilize SCFAs,
especially butyrate, which supply them by 60-70%
with energy and promote strengthening of the
mucous membrane barrier [78]. SCFAs also regulate
the metabolism of glucose and lipids and im-
mune functions [177]. Butyrate, acting as
the inhibitor of histone-deacetylase, takes part
in producing and maintaining the level of regula-
tory T-cells [177].

Intestinal barrier is very important for adequa-
te functioning of the intestine and its formation
largely depends from microbiota. As is well known,
the main function of the intestinal barrier is regu-
lation of absorption of nutrients, electrolytes and
water from intestinal lumen into bloodstream
together with nonadmission of pathogen microbes
and toxins [131]. Intestinal barrier regulates mole-
cular exchange between the environment
and macroorganism through influence on the
balance between tolerance and immunity to one or
several antigens. These functions are maintained
by a number of structures, including mucous layer
and monolayer of epithelial cells connected by
tight joints. Mucous layer, containing sIgA and
antimicrobial peptides, covers the epithelial cells.
It facilitates nutrient transport and serves as a
protection from bacteria invasion [121]. Intestinal
barrier is in the close and permanent interaction
with gut microbiota, which disturbances may have
serious consequences for maintaining key barrier
functions [17].

Impermeability of the internal mucous layer
for microbes is ensured by high concentration of
antimicrobial peptides and secretory immunoglo-
bulins as well as tight junctions.

Tight junctions are complex protein structures,
composed of transmembrane proteins — cloudin,
occulin and triculin that are joined with plasmatic
membranes through ties between epithelial cells
with formation of barrier between cells [57]. The
structure of intestinal barrier in fetus was shown
to form already to the end of the first trimester
of pregnancy [131]. Epithelial cells with microvil-
li, goblet and enteroendocrine cells appear

at the 8-th week of pregnancy, while tight
junctions may be found out at the 10-th week.
Functional development of intestinal barrier con-
tinues after birth and the diet influences it consi-
derably [249]. Disturbance of this process leads
to the underdevelopment of intestinal barrier,
which may be observed in premature infants,
and predisposes to the dysimmunity. Early in life,
development of gut microbiota and intestinal bar-
rier overlap. Intestinal barrier, functioning as pro-
tection, may be modified by gut microbiota and
its metabolites. Mechanisms, underlying epithelial
barrier regulation, are rather complex and exami-
ned only partially.

Physical and psychoneurological child deve-
lopment depends on the content of microbiome.
Relations between development of gut and brain
in infants is a field of modern studies of microbio-
me. Early microbiota colonization was shown
to go in parallel with neuron migration.
Establishment of microbiome during the first
2-3 years of child life coincides with critical
periods of brain growth, myelination and synaptic
brain clearance. Therefore, optimization of micro-
biome establishment in the early age is an impor-
tant factor that favours the physiological develop-
ment of brain [108, 209, 223, 256, 269].

Thus, the microbiome processes, taking place at
the beginning of life, are the foundation for for-
ming and maintaining child health. Therefore, we
should have perfect approaches to optimize the
formation of physiologic microbiome, which regu-
lates interactions between the organism and envi-
ronment and promotes the optimal child adapta-
tion to the extrauterine conditions of life.

Any changes in the microbiome formation are a
serious risk of diseases in early child life and their
chronical passing in the future.

Microbiome disturbances and their link with
pathology in the child age

At present, increasing number of specialists
considers microbiome as a modulator of diseases.
Last year, a number of works has appeared with
detailed description of functional relationships
between microbiome disturbances (dysbiosises)
and a broad spectrum of pathologies in children [3,
4,18, 32, 137, 160, 187, 199, 207, 214, 216].

In adults and children of the older age, dysbio-
tic disturbances are caused by modification of
already formed microbiome, while, in children of
early age, disbioses take place against the
background of abnormalities of natural rather fragile
initial microbiota. Neonatal microbiome distur-
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bances became chronical very rapidly; and patho-
logical microbiome, generated in the early age,
cannot be easily normalized later on.

The formation of infant microbiome is insepa-
rably tied with the ontogenetic development
of mucosal and systemic immunity; therefore, dys-
biosis leads to disturbances not only in the micro-
biota content but also in the system of immune
response to microbe antigens.

Children on artificial or early mixed feeding are
devoid of protective factors of breast milk. Deve-
lopment of disbioses, allergies and other patholo-
gies is observed much frequently in such infants.
Atypical gut colonization during first weeks
of infant life increases its susceptibility to immune
and metabolic diseases [ 149, 188].

In particular, replacement of natural child fee-
ding by artificial mixtures lead to the failure of the
synthetic and exchange properties and to the impa-
ired supplying of trophic and energetic substrates
to the gut epithelium. Modification of the micro-
biome content results in overload of immature child
immunity with microbe antigens, which may favour
the formation of an inadequate immune response,
inflammation and metabolic disorders.

Mother microflora plays a key role in the forma-
tion of infant microbiome; accordingly, the state
of women microbe system is the main factor that
defines both establishment of physiological micro-
biome in child and development of dysbiotic abnor-
malities. Immunologically immature organism of
the newborn in in the neonatal age, that is, during
the period of most active formation of its own mic-
robe ecosystem, is completely dependent on the
functioning of mother indigenous microbiota. Her
healthy oral, vaginal, gut and skin microflora
are supported by microbes and prebiotic factors of
breast milk; all these factors promote selective proli-
feration of most physiologic microbe symbionts in
the child biotopes, and favours postnatal adaptation
of newborn organisms [4, 14, 16, 18, 19, 88, 188, 198].

At the same time, pathologic changes of moth-
er microbiome are a source of child infection with
microflora dangerous for his health. This indicates
how responsible attitude a woman should have to
her health and the state of her microbiome in order
to prevent dysbiotic complications in her child.

In connection with complicated multifactorial
and multistage process of physiologic microbe
colonization, newborns and small children are the
most vulnerable contingent of population, as they
may have serious microbiome disorders. Even mic-
roflora of healthy child that receives mother milk
may change significantly. However, at natural fee-

ding, infants receive with breast milk a wide spec-
trum of immune and microbiological protective
factors that optimize the formation of healthy
child microbiome and effective immune system.

Vast biologic potential of microbiome and its
unique role in generation and maintaining of child
health is well understood. Close attention of sci-
entists and medical practitioners to this question
should help optimizing the process of establishing
microbe system in peri- and postnatal periods
in order to maintain it in healthy state in future.

Strong changes of microbiome at the early
stage of its formation are the most dangerous,
as they may lead to unfavorable consequences not
only in child age but also at subsequent stages
of human life. In particular, it is supposed that
microbiome damage owing to treatment with anti-
biotics in early child age may significantly increase
the risk of gut inflammatory diseases in mature
age [198, 226, 230, 258].

The influence of environmental factors on the
gut colonization of children born by cesarean
section is highly important. On such infants,
researchers have observed delayed formation of
stable bifidoflora and high levels of opportunistic
bacteria of the species Enterococcus faecalis,
Escherichia coli, Enterobacter cloacae, Klebsiella
pneumoniae, Staphylococcus epidermidis and
Staphylococcus haemolyticus [15, 17, 228]. Such
microbe contamination disturbs the processes
of immune adaptation, lowers gut protective barri-
er and favours development of inflammation.

Formation of gut microbiome at early stages
of the child growth is of great importance for the
prophylaxis of obesity [228]. Some studies have
identified differences in microbiome content asso-
siated with body weight [174]. For instance, longi-
tudinal study by M. Kalliomaki et al. (2008), with
the use of modern molecular-genetic methods
(FISH) and flow cytometry, has shown relation
between lowering of bifidobacterial species during
the first year of life and obesity in such children
in the age of 7 years. In children with extra mass in
the age of 6 to 12 months, the level of infantile bifi-
dobacterial species (B. breve, B. infantis and
B. longum) was lower then in children with normal
body mass. Also in children with obesity in 7-year
age, the level of bacteria Staphylococcus aureus
was significantly higher on the first year of life as
compared with children that had normal indexes
of body mass at the school age [127].

Physiological colonization of child biotopes
plays an important role in preventing allergy
[95, 105]. A number of studies has describe the
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content of microbiome in infants with developed
allergic disturbances [38, 124, 197].

Studies by A. Shreiner et al. (2008) have reve-
aled marked differences in the content of gut
microflora in healthy and allergic children [232].
Normal microflora inhibits the process of food
histidine decarboxylation, which lowers the
synthesis of histamine and reduces the risk of food
allergy in children. Antiallergenic properties of
helthy microbiome are supplemented with strong
barrier function of epithelial biofilm that prevents
penetration of food allergens and toxic substances
thought gut wall into blood flow.

Epidemiological researches showed greater risk
of allergic diseases in children born by cesarean
section [105]. The cause of this may consist
in colonization of infant gut with skin or hospital
microflora, for example, with opportunistic bacte-
ria of the genera Staphylococcus and Acinetobacter;
their redundant populations disturb normal esta-
blishment of the immune system. Late beginning
of infant breast feeding and prophylactic using by
mother of antibacterial preparations also have
negative effect.

Epidemiologic studies have shown that micro-
flora of atopic and non-atopic infants is different.
M.A. Johansson et al. (2011) revealed that infants
of non-allergic parents are more frequent coloniz-
ed with lactobacilli; that indicates the role
of mother microflora in protection from allergic
diseases. In gut microbiome of healthy children,
bifidobacteria of the species B. longum and B. breve
are prevalent, while children with eczema have
colonization of adult type with domination
of the species B. adolescentis. In newborns, having
gut colonized with bacteria of the species Staphy-
lococcus aureus and Clostridum difficile, atopy
was observed in later childhood [120].

Gut microbiota provides strong source of sti-
muli for macroorganism. The path for the first
allergic reactions often arises in gastrointestinal
tract, and food allergy represent common problem
in children with atopic eczema. Violation of barri-
er in gut mucous membrane lead to increased pe-
netration of antigens through mucosal barrier and
to the change of transfer pathways. This results in
the formation of distorted immune responses and
the release of proinflammatory cytokines with
further impairment of barrier functions. In turn,
such inflammatory state lead to increased gut per-
meability; thus, in genetically susceptible indivi-
duals, we observe vicious circle of self-amplified
allergic responses and dysregulation of immune
reaction in response to antigens.

Preterm delivery is the primary cause of neona-
tal mortality and child disability. Premature
newborns distinguishes by immature digestive
tract and insufficient preparation of mucous mem-
branes for their colonization with physiologic mic-
roflora; they make a group of increased risk for
development of necrotizing enterocolitis, sepsis,
meningitis and other serious diseases with high
rate of fatal outcome [137, 159].

Index of infant mortality was significantly
reduced due to a number of organizational measu-
res in the system of mother and child health pro-
tection, such as organization of intensive care
units in maternity homes with their modern
equipment. However, this gave rise to new com-
plex problems, connected with wide using of inva-
sive diagnostic and therapeutic methods. As a re-
sult, new forms of nosocomial infections appeared,
in particular, bacteremias, associated with the use
of catheters, and pneumonias after artificial venti-
lation of the lungs.

Premature infants have much higher risk
of complications after birth, including necrotizing
enterocolitis. It is supposed that a risk factor
of necrotizing enterocolitis is disturbed gut micro-
biota, which favours increased susceptibility
of premature infants to systemic infections [37, 53,
61, 180, 182, 192, 228, 261].

Necrotizing enterocolitis (NEC) is a very dan-
gerous life disease, provoking gut necrosis; it may
also affect other organs, including brain with con-
sequences much serious than damages of digestive
system. NEC affects 5-10% infants that were born
with the mass less then 1500 g. In spite of progress
in child care, this disease is lethal in about 30%
cases [82] and is associated with prolonged intel-
lectual disability.

M. Hallstrom et al. (2004) detected in gut mic-
robiome of newborns with necrotizing enterocolitis
high concentrations of opportunistic microorga-
nisms from the genera Enterococcus and Candida
that, according to the authors, may play
an important enteropathogenic role in the course
of the disease. At that, microbiome of infants that
were prematurely but normally born contained
much less populations of opportunistic microorga-
nisms as compared with premature infants born
by cesarean section [99].

Breast milk is a rather effective means for
prophylaxis of necrotizing enterocolitis; it facilita-
tes gut colonization with helpful microflora, which
exerts health-improving function on mucous
membrane and raises the protective function of
the organism.
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Premature infants are frequently delivered by
cesarean section; they are given antibiotics and
may have problems with feeding. Moreover, pre-
mature infants have functionally immature diges-
tive tract with low level of acidity in the stomach,
as a result of insufficient secretion of gastric acid,
and they need more frequent feeding. These cir-
cumstances lead to increased content of potential-
ly pathogenic bacteria in gastrointestinal tract and
to lesser microbe diversity in such children in
comparison with full-term infants [27, 48].

Low body mass at birth is an important risk fac-
tor of neonatal mortality and various diseases; this
is caused by immaturity of immune system and
barrier mechanisms of infant gastrointestinal tract
as well as frequent using of invasive diagnostic and
treatment procedures.

Premature newborns kept in intensive care units
may contain a special microbe flora, which is sub-
stantially modified and with higher levels of oppor-
tunistic species, as compared with the microbiota
of full-term infants. In microbiome of premature
newborns, J.C. Madan et al. (2012) revealed, among
facultative anaerobes, prevalent staphylococci
of the species  Staphylococcus epidermidis
and Staphylococcus aureus, enterobacteria of the
genus Klebsiella and enterococci, while clostridia
were widespread among obligate anaerobes [159].

At violation of gut microbiome establishment,
direct bilirubin, released with bile, undergoes enzy-
matic action of B-glucuronidase from intestinal wall
with the producing of toxic unconjugated (non-di-
rect) bilirubin. The last is absorbed in intestine,
enters blood flow and may increase intoxication and
jaundice, which is especially dangerous in newborns
so as ductus (Arantius) venosus is still functioning
in them [188]. The processes of calcium and iron
absorption, synthesis of many vitamins and assimila-
tion of D- and E-vitamins are also disturbed.

It should be taken into account that the microbio-
me destabilization lead to lowering of its detoxication
properties; accordingly, loading on child liver signifi-
cantly increases and may result in hepatocyte damage
and development of hepato-biliary pathology.

Child pathologies are a serious problem of neona-
tology and pediatrics. Child organism substantially
differs from the adult one by the structure and fun-
ctions of different organs and systems with continu-
ous morpho-functional changes, associated with
growth and development; accordingly, child orga-
nism has greater susceptibility to infectious factors.

According to WHO, infectious diseases make
up about 63% among causes of mortality in chil-

dren [1, 15].

Infectious pathology of the fetus and newborn
occupies one of leading places in the structure
of morbidity and mortality during neonatal
period. Treating perinatal infections of newborns
with antimicrobial preparations that traditionally
are used in neonatology (mainly cephalosporins
and aminoglycosides of the third generation)
lead to marked disturbances of the process
of gut colonization. At that, studies testifies gut
colonization with bacteria, resistant to utilized
antibiotics (enterobacteria, enterococci, staphylo-
coccus et al.), as well as fungi [11, 12].

Opportunistic fungi of the genus Candida,
which can be considerably stimulated with medi-
camentous therapy (especially antibiotics), frequ-
ently become a danger to the life of premature
infants. Causative agents of neonatal candidiases
possess very high pathogenic potential; they can
provoke sepsis and severe neurologic diseases
in premature infants [34, 159, 163, 187].

The risk of invasive mycotic infections is much
higher in premature infants with very small body
weight at birth if they receive antibiotics
in the complex of intensive therapy. Metagenomic
analysis of microbiome of newborns with small
body mass determined high concentrations
of aggressive fungus species from the genus
Candida in their gut biocenosis, which possess
high invasive activity [145, 165].

In biocenoses of children with very low body
mass, after antibiotic therapy there was observed
poor species diversity of bacterial flora with pre-
dominance of antibiotic resistant bacteria, in par-
ticular, representatives of the species Staphylococ-
cus aureus and Enterococcus faecium, which
in many cases may become an etiological factor
of sepsis [159, 161, 180, 218].

At present, there is not a single antibacterial prepa-
ration, which could act only on pathogenic microorga-
nisms and do not affect indigenous flora. Gut mic-
robiocenosis disturbances, associated with the use of
antibiotics, lead to lowered resistance to the organism
colonization; this creates favorable conditions for both
infection of a patient with exogenous nosocomial
strains and raised virulence of opportunistic autoflora.

Scientists from Wageningen University
(the Netherlands) showed that using antibiotics in
mother or child interferes with the formation
of microbiome even at breast feeding of the infant.
In their gut microflora, such infants contained pre-
dominantly enterococci, clostridia and escherichia
with the complete absence of bifidobacteria [76].

Frequent antibiotic usage in child age is associ-
ated with increased risk of the resistance to anti-
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biotics [185]; this may occur due to the changes in
microbiome and may predispose to the increased
risk of diseases, including obesity [30] and inflam-
matory gut diseases [270].

Antibiotic-associated diarrhea (AAD) is an exam-
ple of the negative influence of antibiotics on the
infant organism. Most researchers suppose that etio-
logic factor of AAD is clostridia, in particular, the one
of the species Clostridium difficile. This microorga-
nism gives about 10-20% cases of AAD [23, 64].

French researches, on basis of their results, came
to the opinion that antibacterial therapy not always
lead to the newborn colonization with clostridia.
These microorganisms overfill all hospital environ-
ment, which, in most cases, is the source of child
colonization [80]. On the contrary, according to
S. Matsuki et al. (2005), infection of newborn with
clostridia in maternity hospital takes place from
mothers. It has been establish, that 50-70%
newborns may play a role of the carriers of the spe-
cies Clostridium difficile, which may be connected
with low colonization resistance of the intestine in
the children of early age [169]. Intake of antibiotics
may selectively increase the aggressive potential
of clostridia and favour the development of the disease.

As was shown, besides Clostridium difficile,
other microorganisms may also be causative agents
of antibiotic-associated diarrhea in newborns and
early age children, for example, representatives
of the species Pseudomonas aeruginosa, Clostridium
perfringens, Salmonella sp., Klebsiella oxytoca, fungi
of the genera Candida etc. [228]. At that, according
to Y.G. Kim et al. (2017), some clostridia species
effectively protest infant digestive tract from colo-
nization with pathogens [133].

Epidemiological studies, performed by
Denmark scientists, testify that using antibiotics
in early childhood is an unfavourable prognostic
factor for the development of some gut inflamma-
tory diseases. 500 thousand newborns were
included in a perspective study, during which
all volume of antimicrobial therapy was taken
into account. The analysis showed that morbidity
from Crohn's disease substantially increased
in infants that were given antibiotics in the first
years of life. Besides, the risk of the disease
increased proportionally to the number of courses
of antibiotic therapy [112].

In spite of life-saving functions of antibiotics,
accumulated data suppose that early and repeated
using of antibiotics and, possibly, other medica-
ments in the child age is an important factor influ-
encing the microbiome, which may increase
the risk of further diseases.

The state of child microbiome may be associ-
ated with the risk (at a later time) of many serious
diseases, in particular, chronic intestine disease,
endocrine, autoimmune, allergic and other patho-
logies. Special attention of specialists is drawn by
the possible relationship between changes of mic-
robiome in children and development of mental
pathology. For instance, autism has been associ-
ated with differences in the content of microbiome
[108, 209, 223, 245, 278].

It is known that brain possesses extensive
metabolic ability during childhood; it makes up
5-10% from total body mass and is responsible for
almost 50% basic metabolic energy of the body,
and is especially sensitive to lowered energy con-
sumption [214]. Due to the ability of gut micro-
biota to regulate the quantity of incoming energy,
microbiome may play a regulatory role in the
development of the nervous system during first
years of child life. Parallel maturing of both micro-
biome and CNS in early life testifies the possibili-
ty to promote physiological development of ner-
vous system in children through optimization of
microbe establishment [223, 269].

Some works show that microbiome plays a role
in the immune response at vaccination [63, 279].
At vaccine introduction, higher quantities of bac-
teria from the type Actinobacteria and Firmicutes
were associated with much strong humoral and
cellular response, while relatively high numbers of
Proteobacteria and Bacteroidetes were associated
with reduced responses [102, 109].

Numerous studies of the last decade convincin-
gly testify that the establishment of healthy mic-
robiome in child is an important factor for the for-
mation of normal immune system and prevention
of many chronic diseases. That is why, measures,
oriented at optimization of microbiome processes
in early childhood are of urgent interest for micro-
biologist, neonatologist and pediatricians.

Modern approaches to optimization of micro-
biome formation and its maintaining in children

Probiotics take up a special place among means
used to optimize formation of healthy microbiome
in early child age.

Already in XVIII century in the Netherlands,
cultured buttermilk was proposed for feeding suc-
king children that suffered from dyspepsia. Later
on, a number of products for child nourishment
appeared that were enriched with cells of lactococ-
ci [31]. With development of microbiology and
methods of bacterial therapy, increasing data con-
firmed beneficial effect of lactococci and bifido-
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bacteria on the health of suckling children; this
favoured the production of large assortments of
child products that contained these microorga-
nisms [144].

In recent years, employment of probiotics in
neonatology and pediatrics significantly increas-
ed. Results of researches show beneficial effect of
some probiotics on the course of a number of gut
diseases; they may be used with benefit at
diarrhea, food allergy and other types of pathology
[8, 12, 15, 37, 53, 135, 140, 180, 237, 258, 281].

Despite all complications of postnatal micro-
biome formation, this microbe organ in the stage
of its formation may be much easier restored to the
normal state as compared with microbiome resto-
ration in older children and adults.

Choice of probiotics for newborns and small chil-
dren has a key importance to get positive results.
«Child» probiotic must have a number of biologic
properties, and, first of all, reliably proved its safety.
To prevent remote undesirable effects on the child
health, one should not routinely use many probio-
tics containing microorganisms, which are not typi-
cal for child microbiome, as well as many additional
ingredients of non-microbe origin. Of importance
is optical configuration of the used substances.
It is well known that L(+)-lactic acid is physiologi-
cal for the human organism. And, on the contrary,
D(-)-lactic acid is much worse tolerated, as it firstly
transforms under the influence of D-2-hydroacid
dehydrogenase and only thereafter may be assimila-
ted by the organism [19]. Entering into child orga-
nism, D(-)-lactic acid may provoke acidoses, espe-
cially in small children [208, 209, 252].

Nowadays, results available show reasonability
of using probiotics to improve microbiome in
newborns and small children.

Probiotics, based on saccharolytic bacteria
of the genera Lactobacillus and Bifidobacterium,
are mostly used in neonatology and pediatrics,
which, foremost, is accounted for by non-pathoge-
nic profile of these microorganisms. Besides, such
probiotics possess a number of other useful proper-
ties, which, in particular, include xenobiotic deto-
xication [12, 171], vitamin biosynthesis [14, 13,
15, 101], useful metabolic effects [17, 19, 135,
181], positive influence on the transit of intestinal
contents [170], competition with pathogenic bac-
teria for nutrients and binding sites [19, 47],
modulation of the immune response [19, 173].

Probiotics became wider used for prophylaxis
of necrotizing enterocolitis, which is characterized
by high mortality rate in premature newborns
with low body mass at birth [37, 53, 140, 180, 194,

254]. This disease quickly affects gut mucous
membrane, with removing off some parts of it.
Breast milk is a rather effective means for preven-
ting necrotizing enterocolitis; it favours gut coloni-
zation with useful microflora that improves health
of mucous membrane and increases protection
of the organism. To increasing favourable influence
of breast milk, probiotics may be used orally.

In newborns that do not receive breast milk,
enrichment of the diet with probiotic additives,
which optimize the process of healthy microbiome
formation, is very important for preventing necro-
tizing enterocolitis. Many studies showed efficien-
cy of probiotics applied for this purpose [53, 89,
140, 147,157, 194, 217, 218, 224, 254, 255].

Metaanalysis of 9 randomized, placebo-con-
trolled trials with inclusion of 1425 premature
newborns showed that probiotics appreciably
lowered frequency of necrotizing enterocolitis
in children; besides, their usage also significantly
lowered mortality from this disease in children
with body mass less then 1000 g at birth [22]. The
authors of the metaanalysis are persuaded in the
usefulness of applying probiotics in premature
children for prophylactic purposes.

Randomized trial was carried out in Taiwan on
367 children with very small body mass at birth;
it showed that, additionally to breast-feeding, eve-
ryday twofold intake of probiotic, containing
strains of the species Lactobacillus acidophilus and
Bifidobacterium infantis, lowered frequency and
severity of necrotizing enterocolitis [157].

Another placebo-controlled trial was per-
formed in perinatal center Shaare Zedek (Israel)
on 72 infants with very low body mass. The infants
were given probiotic mixture from the species
Bifidobacterium infantis, B. bifidum and Strepto-
coccus thermophiles; necrotizing enterocolitis was
diagnosed only in 3 infants (4%), while in control
group (n=73) with infants on breast or mixed
feeding, 12 (16,4%) infants were diseased. At that,
severe form of necrotizing enterocolitis (stage 2
or 3 according to Bell-test) was in 1 infant from
probiotic group, while 10 such cases were diagnos-
ed in control group among 73 patients (14%)
(P =0,013) [37].

Japanese scientists in their review have summa-
rized data of clinical trials on application
of probiotic strain Bifidobacterium breve M-16V
in premature newborns [271]. To estimate the pro-
tective effect of the strain in prophylaxis of necro-
tizing enterocolitis and other infectious diseases in
premature newborns, there was performed clinical
trial with participation of 338 children with very
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low body mass (total time of trials was 5 years).
The children were given the probiotic B. breve
M-16V in doze 10° cfu/day from the first hours
after birth; control group (226 premature chil-
dren) were not given the probiotic. As it turned
out, the frequency of necrotizing enterocolitis and
total frequency of infectious diseases were reliably
lower in the group receiving bifidobacteria
as compared with control [271].

G. Deshpande et al. (2007) carried out metaa-
nalysis of randomized, controlled trials and
showed that prophylactic application of probiotics
in premature newborns can lower frequency
of necrotizing enterocolitis by 30% [61]. Thus,
results of many researches convincingly testify
that probiotics based on physiologic bacteria may
serve as an effective measure for preventing necro-
tizing enterocolitis and other infectious diseases
in premature newborns.

Studies have shown positive effect of probiotics
on the dynamics of growth and weight in children.
For example, in a twice-blind study, performed on
105 infants of 0—2 month age, infants were given
milk formula, containing probiotic strains Lacto-
bacillus rhamnosus GG ATCC 53103 (107 cells/g);
they better grew and gained weight as compared
with infants that were given the same diet but
without addition of probiotic [248]. In other
study, the authors showed that fermented milk,
containing lactobacilli L. acidophilus (10° cells/g),
improved growth and weight indexes in children
[221]. These results were explained by increased
food conversion and, as a result, improved digesti-
bility of food ingredients.

Placebo-controlled studies showed that full-
term infants, which, from the first day of life, were
given probiotic with Lactobacillus plantarum,
had colonization of mucous membranes with
lactic-acid bacteria that inhibited proliferation
of opportunistic gram-negative flora predominating
in children on placebo [213].

Well demonstrated is clinical efficiency on chil-
dren of some probiotics in treatment of lactose
intolerance [201], antibiotic-associated diarrhea
(AAD) [19, 23, 33, 64, 123], atopic diseases [77,
114, 122, 124, 125, 126, 211, 240] and rotavirus
gastroenteritis [195].

In the metaanalysis, G. Bernaola Aponte et al.
(2013) showed that probiotics might be an effective
means at chronic (persistent) diarrhea in children.
Inclusion of probiotics based on physiologic bacteria
into treatment schemes decreased stool frequency
and duration of diseases. Unfavourable side effects of
used probiotics were not detected in the study [36].

Cohrane Systematic Reviews [123] showed
efficiency of some probiotics in preventing anti-
biotic-associated diarrhea (AAD) in suckling chil-
dren. Analysis of 16 trials with participation of
3432 children allowed concluding that dozes of
probiotic bacteria higher then 5x10° cells/day reli-
ably lowered risk of AAD. In some trials, prophy-
lactic effect against acute gut diseases in infants
was shown for bifido-containing probiotics [23,
237]. The authors emphasize that the effect of pre-
parations administered depended on the used
strains and dozes.

Three-strain probiotic mixture was more effec-
tive in treating early age children, which appeared
in decreased acuity of diarrhea and in lowered stay
in a hospital [605].

According to L.Vitetta u et al. (2014), probio-
tics at inflammatory gut diseases in most cases
gave positive effect [251]. X.L. Liu et al. (2013)
testify that administration of probiotics to chil-
dren of early and preschool age resulted in lowered
probability of diarrhea [158].

In randomized, double-blind, placebo-control-
led trial with participation of 742 hospitalized
children, Hojsak et al. (2010) revealed lowered of
risk of nosocomial infections of gastrointestinal
tract and respiratory airways in the group of chil-
dren that every day were given a probiotic strain
of the species Lactobacillus rhamnosus in 100 ml of
cultured milk [104]. In another randomized, doub-
le blind, placebo-controlled trial with participa-
tion of 624 children (1-4 years), Sazawal et al.
(2010) showed lowering rate of dysentery and res-
piratory infections in the group of children that
during a year were given the culture Bifidobacte-
rium lactis with milk [225]. According to systema-
tic review of J.A. Applegate et al. (2013), inclusion
of probiotics into the therapy of acute diarrhea in
children younger then 5-year reduced diarrhea
duration and stool frequency beginning from the
second day of the disease [26]. N. Phavichitr et al.
(2013) showed that probiotic, containing species
Lactobacillus acidophilus and Bifidobacterium bifi-
dum, in the therapy of children hospitalized with
acute diarrhea led to shortening of their hospitali-
zation [202]. H. Szajewska et al. (2013) in their
metaanalysis evaluated 15 randomized clinical tri-
als with participation of 2963 children with acute
gastroenteritis; they showed that intake of the
probiotic strain Lactobacillus rhamnosus (LGG)
lowered duration of diarrhea [238].

Some probiotics based on lactobacilli could
decrease the risk of gastro-intestinal colonization
with fungi of the genera Candida with further in
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premature newborns from the intensive care unit.
Children that were given probiotics had lesser
neurologic abnormalities during first year of life as
compared with the control group [215].

Increasing data indicate higher effectiveness of
polyspecies probiotics. Clinical trials showed that
such probiotics were more effective when treating
children with antibiotic-associated diarrhea [242].

According to modern recommendations, all pati-
ents that were given antibiotics should take a cour-
se of probiotic prophylaxis. These recommenda-
tions should be based on experimental and clinical
data of the sensitivity of probiotics to different anti-
bacterial preparations. Some studies have shown
that the intake of probiotics based on lactic-acid
bacteria may prevent lowering of gut lactobacilli at
antibiotic application [33, 103, 140, 204, 243, 282].
According to other results, simultaneous intake of
antibiotics with probiotics is possible, when probio-
tic microorganisms are resistant to antibacterial
preparations. In this respect, poly-species probio-
tics are more effective [1, 138, 175].

Scientists of the department of child infections
of AA. Bogomolets National medical university
analyzed effectiveness of the home multiprobiotic
Symbiter® in the complex treatment of children
with infectious pathology (purulent meningitis,
lacunar tonsillitis, pneumonia). Control group of
children (n=36) had standard therapy of a basic
disease with antibacterial preparations (penicillin,
ceftriaxone, cefotaxime). Primary group (n=34)
was additionally given multiprobiotic Symbiter®,
which is resistant to most widespread antibacteri-
al means. The preparation was prescribed for all
period of antibiotic therapy and during 10 days
after its cessation. Multiprobiotic Symbiter decre-
ased main and side symptoms of antibiotic therapy
connected with gastrointestinal tract (diarrhea,
abdominal pain, meteorism, vomiting); the authors
concluded about reasonability of its inclusion into
complex therapy of infectious diseases [1].

Frequent problem in children of the first
months of life is intestinal colic. For the most part,
colics appear as a result of child gastrointestinal
tract adaptation to new conditions [266].
At frequent colics, formation of gut microbiota
in children became disturbed; in view of this, pro-
biotic mixtures are proposed in the diet [231].

Italian researchers from Torino University
showed positive influence of some probiotic lacto-
bacilli at intestinal colics on the state of newborns
and infants of the first months of life. Similar re-
sults were obtained also in other studies [98, 113].
According to the data available, probiotics based

on lactic-acid bacteria lower intensity of intestinal
colics, decrease the frequency of regurgitation and
vomiting and favorably influence gut peristalsis in
premature newborns.

E Savino et al. (2007) established that in chil-
dren with colics, gut microflora contains lesser
quantity of lactic-acid bacteria; instead, anaerobe
gram-negative prokaryotes are rather frequent. In
randomized, blind, prospective trial, 7-day course of
lactobacilli probiotic showed considerable lowering
of colic symptoms in 95% infants in comparison
with control group, where only 7% children respon-
ded to simethicone therapy (p < 0.01) [224].

According to the data available, breast feeding
with addition of bifidobacterial probiotics may main-
tain optimal content of gut microbiome and improve
responses to vaccines in early child age. Dysbiotic mic-
robiota, modifying mechanisms of T-lymphocytes
development, may by indirect way change the respon-
se to vaccination. M.N. Huda et al. (2014) suppose
that probiotics at vaccination may be especially useful
for early year children that are subjected to frequent
infectious diseases, hospitalizations and antibiotic
prescription, which damage child microbiome [109].

According to some researches of early age chil-
dren, bifidobacteria, predominant in their gut mic-
robiome, may stimulate growth of thymus and
immunologic responses to both vaccines — oral
and parenteral. At the same time, decrease of bifi-
dobacteria and increase of opportunistic microor-
ganisms promotes the system inflammation, deve-
lopment of immunosuppression and lesser respon-
se on the vaccination [109, 175].

One of most important medical problems is pre-
vention of allergic diseases in children. A number of
clinical trials on allergy prophylaxis with the use of
probiotics was successful. It is believed that child
susceptibility to allergy is defined by the microbio-
me violation. A. Shreiner et al. (2008) revealed
appreciable differences in gut microflora between
healthy and allergic individuals with the possibility
of reducing allergies by using some probiotics [232].

In a number of studies, atopic diseases in
infants were prevented through the intake of pro-
biotics by both mother during pregnancy and
infant after its birth [67, 122, 135, 196, 210].

Antiallergic effectivity of probiotics is signifi-
cantly higher in infants on breast feeding, especial-
ly when probiotics are also used by the mother
during pregnancy and breast feeding [67]. Breast
milk contains important immunoregulatory fac-
tors, such as TGF-B and IgA, which may protect
infant from allergic diseases [212]. Biological
mechanisms, responsible for such properties of
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breast milk, are studied still insufficiently and
further researches are needed.

Joint studies with prenatal and postnatal pro-
biotic usage showed considerable decrease of gene-
ral eczema manifestation and/or IgE-associated
eczema in 6 from 9 randomized clinical trials with
participation of children up to 2 year old [67, 124,
132, 142, 186, 263]. In three trials, such effects
were not observed [21, 111, 139].

2012 Metaanalysis detected significant lowering
of eczema risk in 2-7 year old children, when women
took probiotic lactobacilli during pregnancy,
as compared with placebo and probiotics of other
content [65]. In two other trials with the use of dif-
ferent probiotic mixtures, eczema decreased in
ayear [132] and in three months, accordingly [186].

K. Wickens et al. (2008) has studied effect of
two types of probiotics against placebo and
showed that the stain L. vhamnosus HN0O1 signifi-
cantly lowered total eczema and IgE-associated
eczema on the 2 year, however, it has no influence
on the state of sensitization [264].

According to S.I. Woo et al. (2010), 12-week
intake of L. sakei KCTC 10755BP by small chil-
dren also led to lowering of atopic dermatitis and
thrice decreased the disease activity comparing
with children that were given placebo [265].

Analysis of the results available confirms consi-
derable differences between probiotics in their bio-
logic activity. Consequently, while planning clinical
trials with probiotics, careful analysis should be
done of not only species, but also strain content.

It should be noted that, in spite of positive effect
of a number of probiotics, some researchers observed
also increased incidence of asthma-like symptoms,
two [139] and seven years after probiotic intake was
finished [126]. Therefore, it is very important to
take care of tested groups over a period of several
years in order to clear up the duration of probiotic
influence on the health of children.

At application of probiotic strain L. paracasei
F19, lowering of general eczema cases was observed
after 13 months [260]. Overall, these researches
show that only postnatal application of probiotics
may be insufficient to lower clinical symptoms of
allergic diseases; therefore, early period of life, when
we may influence microbiome and immune fun-
ction, may begin before birth. Because of differences
in trial organization, it is rather hard to obtain sig-
nificant conclusions. Apparently, only prenatal
using of probiotics is insufficient, they should be
used also in postnatal period.

F. Campeotto et al. (2011) studied efficiency of
a probiotic culture, based on Bifidobacterium bre-

vis and Streptococcus salivarius subsp. thermophiles,
on premature infants. Infants with gestational age
30-35 weeks were given the probiotic and the
authors observed lowering of proinflammatory
markers, associated with some features of gastro-
intestinal tolerance [46].

According to P. Van Baarlen al. (2009), probio-
tic based on Lactobacillus plantarum induces tole-
rance to food allergens owing to initiation of AhR-
signaling path within mucous membrane [246].

Increasing results confirm reasonability of using
probiotics to prevent respiratory diseases in chil-
dren. Double blind, placebo-controlled, randomized
study was performed from 1 December 2000 till
30 September 2002 in 14 centers of child-care in
province Beersheba (Israel). Healthy, full-term
infants of 4 to 10 month age were included
in the study. Duration of observation for each parti-
cipant was 12 weeks. Probiotics based on lactobacil-
li and bifidobacteria considerably lowered disease
frequency in children with respiratory pathology and
shortened the disease duration, which allowed dimi-
nishing the doze of administered antibiotic [259].

Microbiota modulation was proposed as a pre-
ventive means against usual cold and influenzal
symptoms in children [155, 274]. In double blind,
placebo-controlled, randomized study, 326 chil-
dren 3 to 5 year old were given during 6 months
twice a day probiotic strain Lactobacillus acidophi-
lus (n=110), the mixture of strains L. acidophilus
u B. animalis lactis Bi-07 (n=112), or placebo
(n=104). To the end of the study, children taking
one-strain or combined probiotic had considerab-
le lowering of frequency and duration of states
with higher temperature, cough and rhinorrhea
as compared with placebo group [155].

Randomized, placebo-controlled, study showed
improvement of mucosal immunity and decreased
frequency and severity of intestinal and respirato-
ry diseases in children that were given yoghurt,
containing the probiotic strain L. rhamnosus
CRL1505. Frequency of infectious diseases decre-
ased from 66% in placebo-group to 34% in the
group that received yoghurt with probiotic.
At that, in children that received yoghurt, severi-
ty of such diseases, as fever, decreased and the
need in antibiotics lowered [250].

One more randomized, clinical trial with the
participation of 110 healthy children in the age
of 1 month to 4 years showed prophylactic effici-
ency of multiprobiotic Symbiter in respect of sea-
sonal respiratory diseases. 3-month course
of the multiprobiotic lowered severity of acute
respiratory viral infection in children and dura-
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tion of main symptoms of the disease; probability
of the disease complications was also lower
and, accordingly, the need in antibacterial prepa-
rations decreased [2].

According to A.M. Deasy et al. (2015), probio-
tic based on the species Neisseria lactamica in the
form of nasal drops lowered colonization of menin-
gitis causative agent Neisseria meningitides. 1t is
supposed that these effects are realized due to the
mechanisms of competing interactions between
microorganisms or through innate immune res-
ponses, which become activated at the availability
of necessary symbionts [60].

Treatment with modification of microbiome
content, including faecal transplantation and pro-
biotic usage, improved some symptoms of child
autism [128, 219].

In view of numerous results available, usage of
probiotics for prophylaxis and treatment of dysbio-
tic violations in children represents large interest.
At the same time, prophylactic usage of probiotics
in neonatology still induces many discussions.

In particular, according to one opinion, prescrip-
tion of prebiotic preparations to practically healthy
newborns is unreasonable, as it may interfere with
replantation of mother physiological strains. Howe-
ver, it should be taken into account that at once after
the birth the child finds itself in the world, which is
closely peopled with opportunistic microorganisms,
among which nosocomial strains present a special
hazard for its health. In adults, most part of exoge-
nous microflora is perished due to mechanisms
of specific and nonspecific protection, while
newborn organism is less defended from the outer
microbiological attack. Therefore, substantial part
of microbe cells, entering into its organism, has
a chance to survive and disturb the mechanisms
of its microbiome formation.

Main protection of the newborn organism
is the contact with the body of healthy mother and
natural feeding. In most cases, such preventive
mechanisms are not sufficiently effective. In parti-
cular, this may be seen in the fact that currently
the phase of transitory dysbiosis in healthy
newborns persists not less then a month and
sometimes may lasts 2—3 years, while in the past
this phase lasted only 68 days [4].

Neonatal age is characterized by maximal ten-
sion of all organism adaptive reactions; in this
state, the spectrum of microflora, contacting with
the organism, and the degree of its aggressive pro-
perties have extremely large importance. Newborn
organism is very vulnerable; it is subjected to high
risk of colonization with hospital strains of poten-

tial pathogens with their penetration into near-
epithelial biofilms. «Defective» biofilms of high
stability may form; they promote development
and chronization of pathological processes not
only in digestive tract but also in other organs and
systems [7, 8, 13].

At neonatal infections, traditional usage of
antibacterial preparations complicates still more
the formation of healthy microbiome; this lead to
selective advantages of opportunistic microflora
due to the proliferation of antibiotic-resistant bac-
terial clones. Moreover, there is a danger of candi-
do-mycoses, pseudomembranous enterocolitis and
other complications.

Therefore, probiotic optimization of the micro-
biome formation in newborns, including prematu-
re infants, is one of effective approaches to their
successful postnatal adaptation.

Until the present time, there are disagreements
concerning effectiveness of probiotics on newborns
in different clinical situations; it, to a considerable
degree, is associated with using in studies of prepa-
rations with different content. There is common
opinion about reasonability of using probiotics.
However, clinical effect of a number of preparations
has not been demonstrated; such effect was mecha-
nically transferred from other preparation with
similar species content. Such situation is inaccep-
table, as among great diversity of strains for each
species of microorganisms, only some of them pos-
sess high probiotic effectiveness.

Therefore, medical and prophylactic usage of pro-
biotics, based on physiologic bacteria, in neonatology
and pediatrics is one of perspective methods for
making healthier child population. Safety and sim-
plicity of their application attract growing number
of specialists to the methods of probiotic therapy and
prophylaxis. At the same time, large introduction
of «child» probiotics into the practice requires
further studies to optimize their application.

Besides probiotics, prebiotics, fermented milk
products and some enterosorbents may be used for
making healthier child microbiome.

Prebiotics are food components, chiefly oligos-
accharides, which, because of their structural
organization, are not digested in small intestine;
they are fermented in large intestine by anaerobic
saccharolytic bacteria, which promotes the growth
of their population in the microbiome. It is obvio-
us that the greatest positive effect has prebiotics
known as short chain fatty asides (SCFA).

Prebiotics may be used in the content of child
mixtures. According to S. Fanaro et al. (2005),
combination of galacto-oligosaccharides (GOS)
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and fructo-oligosaccharides (FOS) in the ratio
close to their content in breast milk may stimulate
the growth of bifidobacteria. Such mixture may
influence the distribution of certain species among
gut microflora and change faeces pH and the levels
of SCFA, brining their concentrations closer to the
content in the gut of infants on breast feeding [75].

M. Haarman and J. Knol (2005), using similar
prebiotic mixtures on allergic children, showed
their ability to induce bifidobacteria content close
to healthy children on breast milk feeding [97].
Along with other means for improving microbio-
me, prebiotics increase functioning of newborn
immune system and protect the organism from
pathogens [42, 222].

Complex of probiotics with prebiotics — syn-
biotics — are also of significant interest. Many spe-
cialists suppose that prebiotics synergistically
interact with probiotics and exercise a significant
positive influence on the state of microbiome and
the health of intestinal tract.

In the study K.G. Wu et al. (2012), children with
eczema (from moderate to severe) were threated
during 8 weeks with the combination of lactobacilli
strain from the species L. salivarius and FOS. Such
treatment gave significant lowering of the illness
severity as compared with the children that were
given only FOS; but, in the study, placebo group,
needed for reliable comparison, was absent [267].

Advantage of fermented milk products in child
feeding has been proved in many researches.
In particular, regular consumption of probiotic
products lead to quick restoration of physiologic
microbe balance in biotopes of intestinal tract,
favours the treatment of peptic ulcer, colitises,
acute gut infections, improves the state of patients
with metabolic disorders.

Some types of enterosorbents also enter to
the group of means for microbiome impro-
vement. Mechanism of their action is mainly
caused by sanitization of gut lumen and impro-
vement of the conditions for functioning
of physiologic microbiota.

Enterosorption is a non-invasive method of the
efferent therapy. With the choice of adequate sor-
bent, it may promote effective purification of the
organism from allergens, mediators, the products
of allergic and inflammatory reactions, metaboli-

tes, toxins, active peroxide compounds, viruses
and other substances. Improvement of biotopes
optimizes conditions for functioning of physiolo-
gic microbiome [6, 9, 19].

At present, we may choose a large assortment of
different enterosorbents; however, not all of them
are effective at microbiome disorders, especially in
children.

Enterosorbents based on clay minerals are per-
spective for using in pediatrics; for example, smec-
tites that are characterized by small particles
and ability to form gels with cytomucoprotector
properties. Smectites possess high adsorptive,
water-retaining and ion exchange properties
[6, 9]. Of large interest is their ability to sorb gut
viruses; therefore, they are effective at enterovirus
infections [9, 239]. Smectite was shown to sup-
press infectivity of 90% rotavirus inoculum
at minimal concentrations during a minute of their
contact [239].

Fundamental researches the authors led to the
creation of a new generation of effective enterosor-
bents of the series Symbiogel®; they showed high
results in the complex scheme of microbiome
improvement in children. This series enterosor-
bents ensure effective sanitization of intestine
tract, improvement of protective mucous layer of
gut wall and conditions for active vital activity of
physiological bacteria.

Conclusion

Numerous studies of the last two decades show
that microbiome makes a substantial contribution
into formation and maintaining the child health.
It takes part in essential physiologic processes
from the moment of conception and guides the
development of child organism. Biologic potenti-
al of microbiome and its unique role in maintai-
ning the child health are enormous. Scientists and
medical practitioners should give special atten-
tion to the process of microbe system formation in
pery- and postnatal periods in order to preserve it
in healthy state in the future. Anomalies in the
structure of microbiome associate with a wide
spectre of diseases; therefore, its optimization and
improvement in the early age is an extremely
important factor for improving the health of chil-
dren and adults.
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0630p NOCBSALLEH N3Y4EHUIO CBS3M MUKPOGIMOMA C DU3NONOrMHECKUMI W MATONOTNYECKMMU NPOLIECCAMM, NPOTEKAIOLMMU NPU Pa3BUTIUIM OpraHu3Ma pebeHka.
[MpuBeAeHbI COBPEMEHHbIE JaHHbIE, KAaCcatoLyMecs CTaHOBNEHUS MUKPOBIUOMA Y ieTei, HaYnHas ¢ BHYTPUYTPOGHOrO pa3BMTUs NN0AA, 2 TaKXKe MUKPOOGMOMHBIX
M3MEHEHWNIA, NPOTEKAOLLMX B NPOLECCe OHTOreHe3a. [laHa XapakTepucTika coctaBa 1 (DyHKLMOHANBbHON aKTUBHOCT MUKPOBUOTLI Y AeTeil paHHero Bo3pacta.
OnucaHo BANSHWE U3MEHEHHOrO MMKPOOGUOMA Ha pa3BuTMe 3aB0NeBaHWA AETCKOro Bo3pacTa. [poBefeH aHanu3 pe3ynstaTos UCCeA0BaHNIA, KacatoLNXCs
L1eneco06pasHoOCT UCNOMb30BAHNUA OTAEMbHbLIX CPEACTB 03[0POBMEHNS MUKPOBUOMA NPKU PasHOI hopMe LETCKOIA NaTonoruu.

ABTOpbI 3a8BNAOT 06 OTCYTCTBUM KOH(DANKTA MHTEPECOB.

Knioyesble cnosa: MWkpob6UoM, MUKPOOBKUOTA, MeTaboNMUTLI, 3a60NeBaHus, BocnaneHune, ANCOM03, UMMYHWUTET, NPOBUOTUKK, NPEBUOTUKN, CUHOEMOTUKN,
3HTEPOCOPOEHTDI.

Ponb mikpobioma y hopmyBaHHi 340p0OB’s AUTUHU (ornag nitepaTtypu)
A.C. Axkoscekuit', BI1. LLnpo6okos?, I'.C. JumeHT’
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0rnag NpuCcBAYEHO BUBYEHHIO 3B A3KY MiKpobioma 3 (hidionoriyHnmu i naTonoriYHMMKM npouecamu, Lo Big6yBaOTLCA Nif 4aC PO3BUTKY OPraHiamy AUTUHI.
HaBefieHO Cy4acHi faHi o0 CTaHOBMEHHS MiKpo6ioma y AiTeld, NOYNHAKYN 3 BHYTPILUHbOYTPOOHOrO PO3BUTKY MNOAA, @ TAKOX MIKPOBIOMHUX 3MiH, LU0
Bif6YBaKOTLCA Y MpoLeCi OHTOreHe3y. OXapakTepu30BaHo CKNag i (DYHKLIOHANbHY aKTMBHICTb MiKpO6IOTI y fiTell paHHbOrO Biky. ONMCaHO BNAMB 3MiHEHOTO
Mikpo6iomMa Ha PO3BMTOK 3aXBOPIOBaHb AWUTAYOr0 BiKy. [poBefeHO aHania peaynbTatiB AOCNIMKEHb LOAO AOLINLHOCTI BUKOPUCTAHHS OKPEMUX 3aco6iB

03[10pOBJIEHHS MiKpo6iomMa Npy pisHUX hopmax AMTAY0i NaTonorii.
ABTOpPM 329BNIAKOTL NPO BIACYTHICTb KOHMNIKTY iHTEPECIB.

Knto4oi cnosa: mikpo6iom, Mikpo6ioTa, MeTaboniTh, 3axXBOPIOBAHHA, 3ananeHHs, Anceios, iMyHITeT, Npo6i0TUKM, NPeBIOTUKK, CUHBIOTUKN, EHTEPOCOPOEHTH.

Mukpo6uom pebeHka u PaKkTopbl, BAUSIONHE
Ha ero ¢oopMupoBaHUe

ITporwio yzxe 6osbiie 18 et ¢ Tex 1op, Kak GbLIo
c(hOpMYJIMPOBAHO HAyYHOE OIIpesieJieHrie MUKPO-
6roMa KaK YHUKAJIBHOTO OpPraHa YesIOBeKa, OCHOBY
KOTOPOTO COCTaBJISIET COBOKYITHOCTH MHKPOOHBIX
COOOIIIECTB Pa3INYHbIX dKosornyeckux Hum [150].
C Tex nop usydyeHre MUKPOOHOMaA TIPOTPECCUPOBa-
JIO B UCKJTIOYMTETHHO OBICTPOM Temrte. B wactrocTH,
MHOTOUNC/IEHHBIE WCCJIEIOBAHNS, MaBIIe BeChbMa
MHTEpPECHbIE PE3YJIbTaThl, ObLIN POBEAECHBI B PaM-
kax mpoekra «Mukpobuom uemnoseka» (Human
Microbiome Project) [244]. B xome peanmsaiiun
ATOr0 MPOEKTA MOJYYEHO MHOKECTBO YOeIUTeb-
HBIX JI0Ka3aTeJbCTB OTPOMHOTO TTOTEHIIMAIA BO3-
JEHCTBIS MUKPOOMOMA Ha Pas/IMyHbIe IIPOIECCHI
(pyHKIIMOHUPOBAHUS OpPraHU3Ma YeJIOBeKa, BKJIIO-
yast MetaboJyeckue Mexanuambl Mosra [19,35,39,
40,59,63,73,77,83,226,227,245,258,268,269,273].

Oco0bIil MHTEPEC BBI3BIBAIOT BOIPOCHI CTAHO-
BJIEHUsT MUKPOOMOMA Y JI€Tel, TIOCKOJIbKY OT CTe-
neHu (hU3UOJOTUIHOCTH TOTO MPOIECCA 3ABUCUT
He TOJIBKO POCT M Pa3BUTHE JIETCKOrO OPraHU3Ma,
HO U €T0 3/I0POBbE B JIAJIbHENIIINE CTAUN KUSHHU.

[Tepuunoe (opMupoBanre MUKPOOHOMA
B Ouoronax pebeHKa MMeET CBOM XapaKTepHbIe
0COOEHHOCTH, 3HAYMTEIBHO OTJIUYAIOIHECS OT
MEXaHU3MOB Pa3BUTHS BCEX OCTAJIBHBIX TKaHEH,

OPTaHoOB U CHUCTEM. ITOT MPOIECC MPOUCXOINT,
B OCHOBHOM, B II€PUHATAIbHOM M PaHHEM JIETCKOM
BO3pacTe, U Ha €ro pasBUTHE BJIMIIOT MHOIUE
(akTOpBI, B YACTHOCTH COCTOSTHUE MUKPOOMOMa
MaTepH, XapakTep BCKapMJuWBaHUs pebOeHKa,
PalMOH JKEHIIMHBI BO BpeMsi OEPEeMEHHOCTH WU
IPYAHOTO BCKapMJIMBaHUs, Ka4eCTBO TPYIHOTO
MOJIOKa, IIPUMEHEHNE MeINKaMEeHTO3HOH Tepanun
(0co6EeHHO aHTHONOTUKOB), COCTOSTHIE OKPYIKAT0-
el cpefibl u 1Ip.

PesyiibTaThl MCCIEAOBAHUI TIOCHEAHUX JIET
MOCTaBWJIM 1Ol COMHEHUE MPEKHUE MpecTaBIIe-
HUSI O CTEPUJIbHOCTU YCJOBUU ILJIAIlEHTapHOTO
Hepro/ia PasBUTHS TIJIOJA W TTOIIATHYJIN Y/Ke CTaB-
Iee KJIACCUYECKUM YTBEP/KIEHUE O TOM, YTO TIep-
BOE 3HAKOMCTBO OpraHM3Ma MJIajIeHI[a C KUBOW
MUKPO(MIOPOiIT TPOUCXOAUT B POMOBBIX IMyTSX
Matepu. B psizie pabotr 1oyueHsl yoeauTenbHbie
CBUJIETEJILCTBA TOTO, YTO IIPOIECC CTAHOBJICHIS
MHUKPOOHON CHCTEMbI HAYMHAETCS €Ie B MEPHO.
BHYTPUYTPOOHOTO PasBUTHS IJI0/IA 3a CYeT (POPMIU-
poBaHusl B opraHusaMe GepeMeHHOH YHUKaJIbHOTO
[0 CBOEH 3HAYMMOCTH MHUKPOOMOMA ILIAIlEHTBHI,
0 CYIECTBOBAHUK KOTOPOIO CIIEIMAJIMCTBI HE TaK
naBHO maxe He momospeBamu [18,20,28,54,85,88,
200,236].

[IepBble cBeAeHUST O TOM, YTO MHUKPOOGHOM
MOKET (POPMUPOBATHCS Y MJIEKOMHUTAIONNX €Ile
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1o poxxaenud, mosisuimch B 2008 romxy. Vcenenosa-
Tesqin u3 yHuBepcurera Komruryrence B Majpue
(Complutense University of Madrid) no6asistiu
B KOPM G€peMEHHBIM MBITIIAM MOJIOKO, COZIEp/Kaliiee
MeyeHble MHKPOOPraHU3Mbl. 3a /IeHb /0 Ha3Ha-
YeHHOTO CPOKa POJIOB MBIIIAM MPOBEIN KecapeBo
cevyeHue B CTEPUJIbHBIX YCJIOBUSIX, & Y HOBOPOJK/IE€H-
HBIX MBbIIIEH UCCIeI0BAIN MEKOHUI, B KOTOPOM
obHapysKn MedeHbie bakrepun [119].

B 2009 romy amepukaHCcKue HCCIeI0BATETN
OIyGJIMKOBAN JIaHHble 00 U30JISAIMN U3 TIAIEeH-
Tl 34 nanuentok JHK 6udumgodbakrepuii u nak-
tobarust [220]. TTockoIbKy KyJIbTUBUPOBAHUEM
Ha MUTATETBHBIX CPEIAX SKUBbIe MIKPOOPTAHU3MBI
0OHAPYKUTh HE Y/AJI0Ch, ABTOPbI 9TOTO UCCJIEI0-
BAaHMS TPEAIOJOKIIN BO3MOKHOCTh TPAHCJIO-
KAl MOJIEKYJ HYKJIEMHOBBIX KHCJOT uepes
IIAIlEHTapHYI0 060J10uKy. [10 MHEHUIO HUCCIIEn0-
Baresell, GyHKIMS OOHAPYKEHHBIX B ILTAI[EHTe
HYKJIEMHOBBIX KMCJIOT MOJKET 3aKJII0YaThCS B CIIO-
cobcTBoBaHUU 00Jiee paHHEMY, YeM TIPe/IoJia-
rajioch, pa3BUTHI0O WMMYHHBIX MEXaHW3MOB
Th-1-tuna wepes axrtuBanuio Toll-9-mogo6bHOTO
peteriropa [220].

Yb6enuTenpHbie I0KA3aTENBCTBA CIIOCOOHOCTH
MUKPOOUOTHI GEPEMEHHON JKEHIIUHBI TIPE0I0JIe-
BaTh IUTAIEHTAPHBIN Oapbep OBLIM TTOTYYEHBI
B 2012 romy rpynmol y4eHbIX U3 YHWBEPCUTETA
Basercuu, obHapyskuBIneii Gakrepun poaa Lacto-
bacillus v Escherichia 8 mekoHuu 20 HOBOPOK/IEH-
Hbix feteii [ 100]. [Ipuuem, mpuMepHO y TOJTOBUHBL
HOBOPOK/IEHHBIX JTOMUHUPYIOIMHUMHI OKa3aJHCh
JIAKTOOAIUILIIBI, B TO BPEMsI KaK Y JPYTOM MOJIOBH-
Hbl TpeobJiajiajia KUIIeYHas MajloyKa. 3aBUCH-
MOCTH COOTHOIIEHUS] MeXIy JaKTOOAIMIIaMu
U 9UIEPUXUSIMU OT PAa3JUYHBIX BHEITHUX (haKTO-
POB ¥ (DU3UOTIOTHYECKUX OCOOEHHOCTE! OpraHm3-
Ma Marepu 4eTKO yCTaHOBJeHA He Oblia, OJHAKO
MCCJIeIOBATENIM  TIPEATIONOKIIM, YTO COCTaB
MHUKPOOMOMa HOBOPOJKIEHHBIX 3aBUCUT OT 0Opa3a
JKU3HU GePEMEHHOI JKeHIIUHBI, ee I1eThbl U (hU3M-
yeckoit Harpysku [100].

[Tos:xe mpucyTCcTBHE MUKPOOPTAaHM3MOB B Me-
KOHUM OBLJIO TOATBEP/KAECHO IPYTUMU HCCIET0-
Banusimu  [92,178,236]. ABtopnl atux pabor
YCTaHOBWIIH, YTO TIPe0OJIaIaHiie B MEKOHUH YCIIOB-
HO-TIATOTEHHBIX OaKTePUl acCOIUUPOBAIOCH C
MIPEIPACIIONIOKEHHOCTBIO MJIA/ICHIIEB K aJlIeprirye-
CKUM U PECTIMPATOPHBIM 300 IEBAHIISIM.

KpaTkoBpemMeHHas KOJIOHU3AIUST CTEPUIbHBIX
MBITIENl BO BpeMsi OEPEMEHHOCTH OGecrednBaeT
co3peBaHue BPOXKACHHOIO UMMYHHUTETa Y UX Oe3-
MUKPOOHBIX OTIIPBICKOB, Y4TO JIA€T JIYUIIYO 3all[H-
Ty ot mHbekmuii [90]. Ilockonapky wmnbernMU

UTPAIOT BAKHYIO POJb B HAPYNIEHUW Pa3BUTUS
pebeHKa, 9TH Pe3yJabTaThl MPEANOJaraloT, uTo
TPAHCJIOKAIUS KUIIEYHBIX MHUKPOOHBIX MPOIYK-
TOB OT MaTepH IOy UTPAET BAXKHYIO POJb B CO3-
peBaHWU MMMYHHUTETA U, BO3MOKHO, B Pa3BUTUU
(dbeHoTHITA pebeHKA TIOCTIe POKICHNUS.

B 2014 rony nccaenosatenn us Texacckoii get-
CKOM GOJIBHUIBI B XbIOCTOHE OIPEAEIUIN IeHe-
THYECKHE TTOCJIeI0BATETbHOCTH OaKTepHil U3 mia-
et 320 xenmuH. Tkaxnu Opainch cpasy sKe
mocje POJOB, WMBHYTPU TJIAIEHTBI, TO €CTh
orobpaHHble 00pasilbl He COIPHUKACAIUCH C
MHUKPOOMOTON POMOBBIX IyTel. B ncciemoBaHHbIX
TKaHAX ObLT OOHAPYKEH YAWBUTEIBHO MIHPOKUI
criekTp OaxkTepuil. BoisiBiieHrE 9TOT0 MUKPOOHOTO
co001IeCTBAa CBUAETEIBCTBYET O CYIIECTBOBAHUU
YHUKQJIBHOTO TIAIIEHTAPHOTO MUKPOOMOMa, KOTO-
Pblii, 6eCCIIOPHO, TPEACTABIISIET BasKHelIee 3Ha-
YyeHwue JIJIs1 PA3BUTHS TIJI0/Ia U TIOCJIE/LYIOTIETO CTa-
HOBJIEHUSI MUKPOOHOIT cucteMbr peberka [20].

WNcnonb3yst MeTareHOMHBIN aHau3, y4eHble
OOHAPY/KWJIM B TIAlleHTe GAKTEPUU TISATH OCHOB-
HBIX THIIOB MUKPOOHOMa B3POCJIOTO YesioBeKa: Fir-
micutes, Tenericutes, Proteobacteria, Bacteroidetes
u Fusobacteria [20].

['maBHOI HEOXKUIAHHOCTBIO /IJIsT YUEHBIX CTAJO
TO, YTO 3TU MUKPOOPraHU3MbI OTJIUYATUCH OT
KHMIIEYHbIX U BarMHAaJbHBIX MUKPOCHMOMOHTOB
JKEHIIMH, HO OKa3aJuCh MACHTHYHBIMU OakTe-
pUSM, IIHUPOKO TIPEJICTaBIEHHBIM B COCTaBe
6uorero3a potoBoii mosocTu. [IpuHuMast B BHE-
MaHUe BbISIBJIEHHbBIE PA3JINYHST MEK/LY TITalleHTap-
HBIMH MHUKPOOMOMaMHU JKEHIIUH, BBIHOCHBIIIIX
pebeHKa MOJIHBII CPOK, W POAUBIINX MPEKIEBpE-
MeHHO (10 37-11 Heen 6epeMeHHOCTH ), HCCIIEI0-
BaTeJU CJeJaJu BBbIBOJ, YTO IATOJOIMYECKUI
MHUKPOOMOM ILJTAIIEHTBI MOKET OBbITh (haKTOPOM
pUCKa Tpesk/eBpeMeHHbIX po/oB. Kpome ToroO,
YCTaHOBJIEHO, YTO Ha COCTaB ILJalleHTapHOM
MUKPO(DJIOPHI HEFATUBHO BJIUSIIOT TlepEHECEHHbIE
Martepbio 10 POA0B MHMEKIIMOHHDIE 3a00I€BAHNS,
B TIEPBYIO OuYepelb WH(MEKIIUN MOYEBBIBOJISIIINX
myTeil B mepBoM TpuMecTpe bepeMenHocTH [262].

Ciiesryer OTMETHTD, UTO MUKPO(JIOPa POTOBOTO
IPOUCXOKAEHNS OOHAPY/KUBAJIACh B aMHUOTHYE-
CKOM JKMUJIKOCTU JKeHIMWH u panee. Tak, ere
B 2002 roxy mosiBuIoCh coobIeHne 06 30NN
U3 OKOJIOIJIOAHBIX BOJ OEPEMEHHBIX € 3allJIaHM-
POBaHHBIM KecapeBbIM cedeHreM (y300aKTepuii
U CTPENTOKOKKOB, HUJIEHTUYHBIX MHUKPOdJIope
poroBoii moJsioctu. Ho Torma wuccremoBaresn
MPETIONOKUIN BO3MOKHOCTH HHQUIIMPOBAHUS
OKOJIOTLJTOJIHBIX ~ BOJI  YCJIOBHO-TTATOT€HHBIMU
MUKPOOPTaHU3MaMH 32 CYeT UX TPAHCIOKAIIHU U3
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POTOBOI TIOJIOCTA TIO KPOBOTOKY U TIPEJIOKIIIH
paccMaTrpuBaTh 9TOT (PeHOMEH B KA4eCTBE OJIHOTO
13 MapKepoB OCJIOKHEHMIT GepemeHHOCTH [32].

CoBceM HeZIaBHO TPYIITIA ABCTPATIUICKIX HCCIIe-
nosatesieit u3 Yuusepcurera Jaut Koysu (Edith
Cowan University) n YHuuBepcuteTa 3amagHoi
Ascrpamuu (University of Western Australia) y6e-
JIATEJILHO TIOATBEPM/IN HAIIYe MUKPOOOB B ILjIa-
IeHTe, aMHUOTUYECKON JKUAKOCTH W MEKOHWH
HOBOPOJKJIEHHBIX. YUeHble YCTaHOBUJIN TPHUCYT-
CTBHE B 9THX MHUKPOOMOMAx IIMPOKOTO CIEKTpa
BUIOB OaKTepuil, pacIpOCTPaHEHHBIX Ha KOKE,
B POTOBOI MOJIOCTH U KUIIIEYHUKE Jtofieit [236].

BoisiBsieHne y T1aneHTsl coOOCTBEHHOW MUKPOO-
HOW 9KOJIOTHH, KOTOpasi, OeCCIOpPHO, OKa3bIBaeT
CyIIeCTBEHHOE BJIMSIHUE HAa POCT U Pa3BUTHE
JI0/1a, B TOM YucJie Ha (POPMUPOBAHNE €T0 MUKPO-
6uoMa, CBUETEIBCTBYET O 0ojiee MaciTaOHOM
BJIUSHUN MHUKPOOMOMA JKEHIIMHBI Ha 370POBbE
pebeHKa, 4YeM TIPEAINoJarajoch elie HelaBHO.
Kpowme Toro, nosiydeHHble Pe3yJIbTaThl SIBISAIOTCS
elle OHUM JIOKA3aTEThCTBOM CIIPABEIIMBOCTH
MOJIOXKEHUSI O TECHOW B3aMMOCBSI3U JIOKAJIbHBIX
OGUOIIEHO30B OpraHN3Ma, 0ObEIMHEHHbIX B CAMHY IO
MHUKPOOHYIO 9KOJOTHYECKYIO CHCTEMY, YYaCTBYIO-
MIYIO B CAMBIX Pa3JINYHBIX (DYHKIUSAX U PEAKITUSIX
JPYTUX OPraHOB U CHCTEM, 0OecTiednBast U Mojiep-
JKUBasi TOMEOCTa3.

Takum 06pa3oM, B HOPMAJbHBIX YCJIOBHSIX
azanTanys pebeHKa K JKU3HU B MUKPOOHOM MuUpe
HAUMHAETCS 3a/10JITO /IO POXKIAEHUSI, M OT KauecTBa
BHYTPUYTPOOHOTO MUKPOOHOTO OKPY’KEHUST 3aBH-
CUT KaK Pa3BUTHE TIO/IA, TAK U (PU3UOJOTUIHOCTD
POK/IEHUsT U MOCTHATAILHOE 30POBbE PeOEHKA.
Berpeua ¢ cuMOMOTHYIECKUMI MUKPOOPTaHM3MaM1
y:Ke B yTpobe MaTepu — 9TO BaKHEHIIMii Mexa-
HU3M JUIATETbHON aJIalTAIINK TIJI0/Ia U er0 UMMY-
HOJIOTUYECKOTO artiapaTa K }KU3HU B MUPE MUKPO-
6OB, B KOTOPbI OH TIOMAAET TIOCJE POXKICHUSI.
B 21001 cB31 Upe3BbIUAITHO BaXKHBIM ITPECTABIISI-
€TCsT 03/I0POBJIEHNE MUKPOOMOMa JKEHIIUHBI ellle
HA CTaJUK TJIAHUPOBAHUSI GEPEMEHHOCTH C J[AJlb-
HEeWIUM  MOJIep’)KaHueM  ero  HOPMaJbHOTO
COCTOSTHUST Ha TPOTSLKEHUN Beell GepeMeHHOCTH
U Tepuojia TPYAHOTO BCKapMJIMBaHUST pebeHKa,
TO €CTh B TIEPUOJIBI MAKCUMATBHOTO BO3/IEHCTBUS
MUKPOMIIOPHI JKEHCKOTO OpraHu3Ma Ha (POPMHUPO-
BaHue y pebeHKa COOCTBEHHOTO MHKPOOMOMA.
[Tpu aTOM BHUMAaHUE TOJIKHO YIEJISATHCS HE TOJIb-
KO COCTOSIHUIO KUIIEYHOTO M BarMHAJbHOIO OHO-
IIEHO30B, HO M BCEX OCTAJbHBIX GUOTOIIOB OpTa-
HU3Ma, BKJII0Yasi POTOBYIO TTOJIOCTb.

B nanbHeiineM, B Ieproj pOXKAeHUs 1 TOCTHA-
TaJIbHO, peOEHOK aKTUBHO KOJIOHU3UPYETCST MaTe-

PUHCKUMU MITAMMaMK PYTUX OMOTOTIOB: KHIITEY-
HUKA, BJIATAJIAIIA, KOKHU, TPYHOTO MOJIOKA.

Tax, H. Makino u coasr. (2013) ycranoBuin,
9TO KHUIIEYHUK POAWIBHUIIBI SIBJISIETCS TSI
ee pebeHKa BayKHBIM MCTOYHMKOM KOJIOHU3AIUU
(bUBHOTOTHUECKIMU MUKPOOPTAaHU3MaMH, B 4acT-
Hocth Oudupobakrepusivu. 1o JaHHBIM HCCIIe-
JoBaresieil, 3J10poBble MJIAAEHIIbI, POXKIAECHHbIE
€CTECTBEHHBIM IIyTeM, MPUOOPETAIOT B TeueHUe
MepBbIX TpeX jHel mocie poxaenust ot 1 10
7 mwramMmmMoB OubugoOaKTEPUil U3 KUIIEYHOTO
MuKpoOroma matepu [ 164].

BaskHbIM (haKTOPOM, BJIMSIONIMM Ha IIPOIECC
MUKPOOHOI KOJIOHU3AIMKU OUOTOIOB OpraHu3Ma
u (hopMHUpoBaHue MUKPOOMOMA, SIBJISIETCST TeCTa-
IUOHHBIH Bo3pacT pebeHKa. 3acejeHue CJu-
BUCTBIX 000JI09EK CUMOMOTHYECKUMU MHKPO-
OpraHu3MaMu y HEeJOHOIIEHHBIX JeTell 4acTo
MPOXOAUT GoJiee MEIJICHHO, Y HUX HabJI0aeTcst
6ostbiiast BaprabeIbHOCTh OUOIIEHO30B M MEHbIIEe
UX pasHooOpasue 10 CPaBHEHHIO CO 310POBBIMU
noHomrenusiMu etbmu 85,156,164 ]. Ectb cBene-
HUS, 9TO C TIPEKIEBPEMEHHBIM POKIEHIEM MOKET
OBbITH CBSA3aHO HApPYIIEHHE COCTaBa MATEPUHCKOTO
mukpobroma [18,51,127,206].

ITo manubiv D.A. Chernikova u coast. (2018),
HEIOHOTIIEHHBIE JIETH MMEIOT Pasindiisi B PA3HO00-
Pasru MUKPOOMOMA B 3aBUCHMOCTH OT TeCTal[MOHHO-
ro Bo3pacta [51]. Pannumu mocesieHiamMu GHOTOTIOR
HE/IOHOIIIEHHBIX JIETeil YacTO SIBJISIIOTCS YCTOBHO-
MaTOreHHble TPEACTaBUTEN PoaoB Staphylococcus,
Escherichia, Streptococcus, Enterococcus, Klebsiella,
Clostridium, Candida w np. [5,15,17,96,118,119].
B 10 ke BpeMst 0GbIYHBbIE JIJIsT KUIIEYHUKA 3[0POBBIX
JIOHOIIEHHBIX JIeTell CaXapoJUTHYECKHE aHasPOObI
pouos Bifidobacterium v Lactobacillus B cryiie neno-
HOIIEHHBIX JleTeil 0OHapyKMBAlOTCsS He BCeraa
M B HEIOCTATOYHOM KosmdecTBe [15,164]. 3amern-
JIEHHAsl KOJIOHM3AIUsi ¥ MeHbIllee PasHooOpasue
KUIIEYHOH MUKPOOMOTHI Y HEIOHOIIEHHBIX JeTeil
B HEKOTOPOII CTENeHN CBSI3aHbI C COMEP/KAHUEM UX
B ACENITUYECKUX YCJIOBUSIX OT/IETIEHNI MHTEHCUBHOM
Teparuy U OTCPOYEHHBIM KopMiieHneM per os [156].
Kpome Toro, nmpokoe MCIob30BaHe aHTHONOTH-
KOB y TaKMX JeTell TakKe MOKET ObITh BasKHBIM
(haKTOPOM, OTBETCTBEHHBIM 3a HapyIIEHE COCTaBa
mukpo6uorsl [10,11,198], u3-3a yero HemOHOIIEH-
HbIe JIETH MOTYT ObITh 6oJiee BOCIPUUMYMBBIMU
K paccTpoiicTBaM (GyHKIIUAH JKeTyI0IHO-KUTIIIETHOTO
TPaKTa, Pa3BUTHUIO WH(MEKIMOHHBIX 3a00J€BaHMIA
1 TaKOIl TSLKEJI0i (DOPMBI TATOJIOTHH, KaK HEKPOTH-
yecknit anreporosut [11,37,53,180].

3aMeTHYIO poJib B (hOPMUPOBAHUM MOJHOIEH-
HOro MUKPOOHOMa pebeHKa urpaer crocob poo-
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paspernerus. YCTaHOBJEHO, UTO COCTaB (peKasb-
HOU (DJIOpBI jieTell, POKIAEHHBIX €CTECTBEHHBIM
myteM, ObUT Hawmbojiee OGJIM30K K BarrHaJbHBIM
coobIecTBaM MaTepeil ¢ npeobajaHueM pPoJoB
Lactobacillus, Prevotella n Atopobium. Yto xe
Kacaercst JeTeil, POKIEHHBIX IMyTeM KecapeBa
CevyeHust, TO y HUX OaKTepHaIbHbII cOCTaB (heKa-
i ObL1 HarboJiee GIU3KUM K MUKPOOUOTE KOKI
Matepu ¢ TpeobiaganueM OaKTepuil pPOLOB
Staphylococcus n Corynebacterium [94,118,156].

H.E. Jakobsson u coasr. (2014) ycranoBuJim,
9TO y JIeTel, POKIEHHBIX ITyTEM KecapeBa CeueHus],
10 CPABHEHUIO C IETbMU, POKIEHHBIMU €CTECTBEH-
HBIM TIyTEM, B TeUCHHE TIEPBBIX ABYX JIE€T KU3HU
orMeyaercst 6osree HU3KOe MUKPOOHOE PasHOOOpa-
31M€e B KHIIEYHOM OMOTOIE, XapaKTepU3yoIleecs
MeJIJIEHHBIM CTAHOBJIEHUEM TIOMYJISIINIT  THTa
Bacteroidetes n canxentbim Thi-orBetom [115].

JleTn, poKIeHHBIE TIyTEeM KecapeBa cede-
HUsI, 9aCTO KOJOHUBUPYIOTCS MOTEHI[HATBHO
NAaTOTeHHBIMU BUIAMU KJIOCTpUANI. B cocTaBe
MUKPOOHMOMa TaKWX JeTel COMEPKUTCS MAJo
6ubugobakTepuii, HO MPUCYTCTBYIOT B 3HAYM-
TeJbHOM KoJinuyecTBe OakTepuu suga Clostridi-
um difficile, xoTopble TOSABISAIOTCS B KUIIEY-
HUKe yXe B IepBble Tpu AHA ku3Hu [198].
B To e BpeMst MUKPOOMOM BarmHaJbHO POXK-
JEHHBIX JeTeil OTJNYAETCS BBICOKUMHU MOy JIsI-
nusmMu 6ubug0baKkTEPUil, B YaCTHOCTU BUI0B
Bifidobacterium longum w B. Catenulatum,
U pEeNKUM TIPUCYTCTBUEM IMpeACTaBUTeIEN
sBuna Clostridium difficile [156,198].

BoisbiBator nHTEpEC OGHAPYKEHHBIE B MOCTIE]I-
HUEe TOJbI ACCOIUAIUU MEXKAY CrelnpuuecKiuMn
MUKPOOHBIME TaKCOHAMH, OCOOEHHO B KHIIEYHOM
MUKPOOUOME, U TEHOTUIIOM MaKpOOpraHM3Ma
[35,40,59,91,136,227]. Onna w3 Takux accoIu-
ATl HabJTI0IaeTCST MEKITY YPOBHSIMU 9KCITPECCUN
MaTepuHCKOTO TeHa (yko3uaTpanchepasbi-2
(FUT2) u moceslenrieM B KHUIIEUHWKE MJaJIEHIIA
Gakrepuii poxaa Bifidobacterium. Tlpu stom
MJTAJIEHITbI, POKIEHHbIE OT MaTepeil, He CeKPeTH-
pytomux atot depment (FUT2-/-), umeior
3a[EPKKY C KOJIOHW3AIMEH KUIIeTHUKA TPe]-
craButesnsimu  pona Bifidobacterium [28,154].
Kaxk m3BecTHO, 4WIEHbI 3TOTO POJIA SBJSIOTCS TJIaB-
HON KOMIIOHEHTOI KHIIEYHOr0 MHUKPOOMoMa
pebeHKa Ha TPYAHOM BCKapMJIMBAHUH, TIOCKOJIbKY
OHM YHHMKAJbHO IIPUCIOCOOIEHBI st MeTabo-
JIU3Ma OJIUTOCAXaPHU/I0B MaTEPUHCKOTO MOJIOKA
[24,28,234] n urpaioT KIIOUYEBYIO POJIb B MOAED-
JKaHWK 370POBbsi pebeHKa GJaroaapst peryJisiiim
KMIIEYHON IPOHUIIAEMOCTH M YMEHBIIEHUIO
Bocriasienus [52].

Ocoboe 3HaueHre B TOCJAEHIE TO/BI TIPUIACT-
cs1 posindepanuy B KUIEeYHUKe HOBOPOXKIEHHBIX
nereii 6udugobakrepuii moasuaa B. longum. spp.
infantis. YHWKaJIbHOCTb OTUX OaKTepuii s
JIETCKOTO OpTaHM3Ma 3aKJII0YAeTCsT B HAJTUYUK
B COCTaBe UX reHoMa 0co00ro Kiacrtepa pasMepoM
43 toic. map ocuoBanwmii [86,151,152,229]. Yersipe
n3 30 pacroJyio)KeHHbIX Ha HEM TE€HOB KOAMPYIOT
cuHTe3 (HepMEHTOB, PACHIENJISIONINX OJIUTOCA-
Xapuibl TPYAHOTO MOJIOKA /10 MOHOCAXapuIoB
[86,134]. Drta rpynma ¢hepMeHTOB COAEPKUT
cuaanaasy, ¢pykosnmgasy, N-ametna-f-rexcosamu-
HU1a3y ¥ J-TasakTo3uaasy.

ITo manubiv E. Rosberg-Cody u coast. (2004),
OT/e/bHbIE IITaMMbl OMbuI00aKTePHii, BXO/Is-
IUX B COCTAB MUKPOOMOTHI 3JI0POBBIX MJIAJIEHIIEB,
CTIOCOOHBI TIPOAYIIMPOBATH KOHBIOTHPOBAHHBIE
M30MEpPBI JIMHOJIEBOI KHUCJIOTHI C JOKA3aHHBIM
MPOTUBOOIYXOJEBBIM ¥ TPOTUBOBOCIATNUTEb-
HbIM 2 dexTom [216].

[Ipu posksieHun myTeM KecapeBa CEYeHUs IeTH
JIIIEHBI TIOCTYTIJIEHNWsT B GHOTOIBI WX OpraHM3Ma
BarmHAJIBHON U KUIIEUYHOW MUKPOMhIIOPHI MaTepH,
B CBSI3U C YeM OTJIMYAOTCS OoJiee JTUTETbHBIM
1 60JIe3HEHHBIM KOHCTPYHUPOBaHNEM OMOTIEHO30B,
yaire moBEPraioTcsl KOJOHU3AINN TOCTIUTATbHbI-
MU I[ITaAMMaM¥, PasBUTHIO AUCOMO30B M HMH(MEK-
IIUOHHBIX 3a00seBannii [4,10,11,13,18,156,277].

Takum o0OpasoM, HavyajibHas KOJOHHU3AIUS,
3alyckaeMasi IUTalleHTapHBIM —~ MUKPOOMOMOM
BHYTPUYTPOOHO, TIOCJIE POKAEHUST pedeHKa ompe-
nesisiercsi B GOJIBIION CTElleH MUKPOOPTaHU3-
MaMH, KOTOpbIe TPAHCJIOIMPYIOTCS B JAETCKUN
OpraHu3M W3 BJIATAJIUING, ITHIIEBAPUTEIHHOTO
TpakTa u Koxku Matepu [85].

Bakneiinee 3Havenne B CTAaHOBIEHUN MUKPO-
6uoma uMeer Crocob KopmiieHUs pebeHKa.
[Toctynienrie B MUIIEBAPUTEIBHBIN TPAKT MJa-
JIeHIIa cpa3dy ke MOoCse POKIEHUs TEPBBIX TOPIIHii
MOJIO3UBA, COJ/IePIKAIIEr0 He TOJbKO IIEHHBbIE
mUTaTeJbHble, IMMYHHBIE U OMbugIoreHHbIE (hak-
TOPbI, HO W KUBYIO MUKPO(MJIOPY, UTpaer 00Jb-
MIyI0 POJIb B CTaHOBJEHUU (HU3NOJTOTUUECKOTO
mukpobuoma [10,45,55,66,95,110,119,146,166,
179,190]. Tlo paznuunbiM orteHKam, 25—-30% 6ak-
TePUAIbHON MHUKPOOUOTHI MJIJIEHIIEB TPOMCXO-
JIUT U3 TPYIHOTO MoJioka [193].

Ocoboe 3HaueHUE B CTAHOBJEHWH 30POBOTO
MHUKpoOMOMa MJajieHIla ¢ TpeobiajaHueM
dbusnosornyecknx OubumOOGAKTEPUil UTPAOT
OJINTOCAaXapH/Ibl TPYAHOTO MOJIOKAa. MaTepuHCcKoe
MOJIOKO/MOJIO3UBO COMEPKUT OT 5 10 23 T/7
ommrocaxapuzioB [143,280], koropble Ha JaKTO-
3aBOCCTAHABJIMBAIONIEMCST KOHIIE co/iep:KaT (hyKo-
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3UJIMPOBAHHBIE U/NJIN CHATHPOBaHHbIE N-arleTuI-
JakrosamMuHHble exunuiibl [41]. [lpucoennnenue
ATUX €IWHUIL IPUBOAUT K (hOpMHUpPOBaHMO HoJee
200 pa3aM4HBIX CTPYKTYP OJUTOCAXaPHUIOB MaTe-
punckoro moJioka (HMO), koTopsie pazinyarorcst
10 pa3Mepy, 3apsgiy u mocaenoBaTesbHocTh [41].

M3BecTHa aHTHAATE3WBHAS  CIIOCOOHOCTH
HMO, koropasi ocHOBaHa Ha CBSI3BIBAHUM I1aTO-
TeHHBIX OaKTEepWil W MPEMSATCTBUU WX aATe3Un
I[eJIEBBIM OJIMTOCaXapyuaM MYIIMHOB WJIA STTUTE-
smonutam [184]. B wacTtHOCTH, aHTHUA/Te3NBHAS
aKTUBHOCTb cBoOoxubix HMO Obl1a onncana
JUIsT TIATOT€HHBIX OaKTepuii BUAOB Streptococcus
pneumoniae [25], surepomarorenHoi E. coli
[25,56], Listeria monocytogenes, Vibrio cholerae
[56], Salmonella fyris [56], a Takxke BO3OyIUTEST
nvmmyHozeduimTa yenoseka (BUY) [106]. [mixo-
JIATIAIBI U TJUKOMPOTENHBI KEHCKOTO MOJIOKA,
MIPETTONOKUTENBHO, YUACTBYIOT TAK/KE B 3AITUTHBIX
MeXaHM3Max MMPOTUB KOJOHUIAIMH TAKUMU TIaTOre-
Hamu, Kak Pseudomonas aeruginosa [153], Noroviru-
ses [117], Vibrio cholerae [18] w Rotovirus [273].

Psy MomexyJ1, coepskaimmxcsi B 3peJioM MOJIOKe
U MOJIO3UBE, JIOTIOJTHSTIOT BPOSKJIEHHBI UMMYHUTET,
BO3JIEHCTBYS] Ha COCTaB MHUKpoOMOMa pebeHKa.
K autuMukpo6HbiM (hakTopam, 13 KOTOPBIX HEKOTO-
Pble AKTUBUPYIOTCST TP YACTUUHOM TIEPEBAPUBAHUI
MOJIOKA, OTHOCSITCSI JKUPHBIE KUCTOTHI U TENTH/IBI,
BXOJIAIIME B cocTaB Mosioka [203,241]. Kpome Toro,
TaKkyre KOMIOHEHTHI MOJIOKA, KaK CeKPeTOPHBIN [gA,
JakTo(eppuH, JU30IUM, JUATIOTPOTENH-JINIIA3A,
a TaKXe PaCTBOPUMbBbIE CUTHAJIbHBIE MOJIEKYJIbI
MOJTYJIUPYIOT JIOKAJbHBIN U CUCTEMHBIN UMMYHUTET
HOBOPO:KIeHHOTO [ 148]. X0po1io n3sBecTHO HHIMOH-
pyloliiee JlefiCTBHE MOJIOKA HA TIATOTeHHble MUKPO-
ObI, OIHAKO OHO OKA3BIBAET TAK/KE MOJOKUTETHHOE
CEJIEKTUBHOE BIIMSTHIE HA CUMOMOTHYECKYIO MUKPO-
6uory. JleficTBUTEIbHO, TOSABIISIETCST BCe OOJIbIIE
JIAHHBIX, CBUJIETEJIBCTBYIONINUX, YTO C MATEPUHCKUM
MOJIOKOM B OpraHu3M peGeHKa IOCTYNaoT JKUBbIE
GaKkTepuaJbHble KIETKH W TMPOAYKTHI, KOTOpPbIE
CoCOOCTBYIOT MHOKYJISIIIMU WM HACTPOUKE TOJIe-
PaHTHBIX OTBETOB y pebeHka [162,199].

Ecau panee cyriiectBoBasio MHeHHE 00 OTHO-
CUTEJIbHON CTEPUJIBbHOCTH MOJIOKA 3I0POBBIX
JKEHIIUH U BO3MOXKHOW KOHTAMUHAIIUU €T0 TOJb-
KO MHUKPO(IOPOIl KOXKHM B 0OOJACTH MOJOYHBIX
JKeJie3, TO B ToCJIe/IHee BPeMsl YCTAHOBJIEHO CyTIle-
CTBOBaHWE CIEIU(PUIECKOTO MUKPOOMOMA TPYII-
HOTO MOJIOKA. BakTepuanbHoe coo6IIeCTBO TaHHO-
ro (UBUOJOTUYECKU TIEHHOTO IS MJIaJIeHIia
cybcrpara, 6ecCriopHO, BBITOJIHSIET BasKHbIe (DYHK-
UK B CTAHOBJEHUU €ro MUKPOOHOI 9KOJIOTHYE-
cKoii cuctemsr [28,54,79].

CormacHo pesyJabraTaM  pabOTBI  TPYIIIbI
MCMAHCKUX 1 (PUHCKUX YIEHBIX, MOJIOKO 3/[0POBOI
JKEHIIUHBI CO/IEPKUT COTHU BUJIOB PA3JIUIHBIX
Gakrepuii [167,168]. [Ipuyem HauOOJIBITUM pPas-
HOOGpa3ueM OTJINYAETCST MOJIO3UBO, B KOTOPOM
ydeHbrie oOHapykuau 6osee 700 BUIOB MUKPOOP-
raanusmos [190].

Uccrnenosanus, mposenerHsie A. Donnet-
Hughes u coasr. (2010), ycranoBu/IN y4acTue JeH-
JIPUTHBIX KJIETOK CJAM3UCTBIX 0O0JI0UEK B TIPOIECCe
TPAHCJIOKAIMK MUKPOOMOTHI W3 KHIIEYHUKA
B TKQHU MOJIOYHOH JKeJTe3bl B TIEPUO JakTaruu [66].

L. Fernandez u coast. (2013) mnpeacraBuin
HEKOTODble MEXaHW3MBbI, TTOCPEJICTBOM KOTOPBIX
MHUKPOOHOTA MaTepH IMOCTYHAeT B MOJO3UBO U
rpy/iHoe MoJIoKo. [lo MHEHHIO aBTOPOB, 3TO TIPO-
HCXOMNT Ha TO3JHUX CPOKaXx OEPeMEHHOCTH W
B MEPUOJL JIAKTAIIUU € YIACTUEM KHUIIEYHBIX MOHO-
utoB [79].

B HOpMaJbHBIX YCIOBHSIX MUKPOOWOTA JKEH-
CKOTO MOJIOKA MIPEJICTABIISIET COOON JOMOTHUTE -
HYIO /103y (DU3MOJOTHYECKUX OaKTepuid, Tmora-
JAIOIUX per 0S B THUIEBAPUTENbHBIN TPaKT
pebenka [79,119,166]. dtu Gakrepun 3aIUIIAIOT
peberka oT MHQEKIHIT 1 CIIOCOOCTBYIOT CO3peBa-
HUIO €r0 UMMYHHOI cucTtembl. C JIpyroii CTOPOHBI,
AcOM03 MOJIOUHOM Kesie3bl, 00YCJIOBJIEHHBIN
nposdepareil ycaoBHO-TIATOTEHHBIX MUKPO-
OPraHU3MOB, MOXKET SBUTHCS IPUYUHON Pa3BUTHS
MaCTONATHU W PHCKa 3apakeHusl pebeHKa orac-
HOI Mukpodopoii [79,172].

I'pynHoe MOJIOKO 3/10pPOBOI KEHIIUHBI TTPeJT-
craBiisieT co60ii d(HEKTUBHBII TPUPOIHBINA CHH-
OGUOTHK, UTPAIOLIUN CYIECTBEHHYO POJib B ONTH-
MU3aIMK CTAHOBJIEHUS MUKPOOMOMa 1 MIMMYHHOI
CUCTEMBI B TIOCTHATAJIbHOM Tiepuozie. C yBennye-
HUEM [epuojia JIAKTAllMl MUKPOOHBI COCTaB
MOJIOKA MEHSIETCST B CTOPOHY YMEHBINEHUST BU/I0-
BOTO Pa3HO00OpPa3usi, 4YTO aCCOIUUPYETCST C YBEJH-
YeHHEeM BMIOBOH YHMCJIEHHOCTH COOCTBEHHOMN
MIKPOGIOPHI MITaIeHIIa U CHIKEHIEM MTOTPeOHO-
CTH B HPUTOKE TAKOTO BUIOBOTO PasHOOOpas3usi
MUKPO(DJIOPBI ¢ MOJIOKOM. BoJbiliee 3HaueHne Ha
9TOM 3Tare, OYEBUIHO, TPUOOPETAET yCUJIEHUE
dbopmupyioterocss MUKpoOMOMa U UMMYHHOI
CHCTEMBI 3a cYeT OMMUIOTEHHBIX U WMMYHHBIX
(baxTOopoB MOTOKA. MaTeprHCKOE MOJIOKO SIBJISIET-
cs TaKyKe BAKHBIM HMCTOYHUKOM CEKPETOPHOTO
uMMyHOTI00yanHa (sIgA), 4TO OYeHb BaKHO,
VUUTBHIBAsI BeCbMa IACCUBHBIN HEOHATAJIbHBIN
nMMyHUTeT Miazenta [172].

Cpoku TepBOTO MNPUKJIAABIBAHUS K TPYAH
U eCTeCTBEHHOE BCKapMJIMBaHUe PeOeHKa BHOCSIT
CYIIeCTBEHHbBIN BKJIA/l B (JOPMUPOBAHIE 3/[0POBO-
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ro Mukpobuoma. I3BecTHO, YTO B TIEPHOJ JIAKTa-
1un (U3HOIOrMYecKre GaKTepUn HaKaIINBAIOTCSA
B 3HAYUTEJbHOM KOJHMYECTBE Ha MOBEPXHOCTH
COCKOB U apeoJi MOJIOYHBIX JKeJie3 3[[0POBOI KOp-
MsIeil JKeHIUHBL, OTKyAa TaKxKe IOCTYIaoT
B MOJIOKO W IHUINEBAPUTEIbHBIA TPaKT peOeHKa,
YKPeILIsist pa3BUBaONIMiicss MUKpoOuom [45,146].

3aBUCHMOCTD CTEIIEHU HHTErpalui MUKPOGHO-
Ma B (YHKIIMOHWPOBAHWE MUIEBAPUTEIBHON
cucTeMbl OpraHuaMa peGeHKa OT XapaKTepa ero
[UTaHUs He BbI3bIBacT cOMHeHU. OCOOEHHO SIPKO
9Ta 3aKOHOMEPHOCTD MPOSIBJISIETCS Y J€Tell TIepBO-
ro roja KM3HH, HAXOJAIIMXCS HAa €CTECTBEHHOM
WJTH NCKYCCTBEHHOM BCKapMymBatuu. IocTyruienne
C JKEHCKUM MOJIOKOM JIAaKTO3bI M OJINTOCAXapUJIOB,
CTUMYJIMPYIONIMX Pa3BUTHE CAXapOJUTHYECKUX
aHaspoOOB, crocobCTByeT  GJIAromOayYHOMY
CTaHOBJIEHUIO (HDUBUOJOTUYECKOH MUKPOOMOTHI
KHIIEYHUKA HOBOPOKAECHHOTO pebeHKa ¢ Ipeo-
OGmamanuem Oakrtepuii pomos Bifidobacterium
u Lactobacillus, B To BpeMst Kak TPy KCKYCCTBEHHOM
BCKapMJIMBAaHUN CMECSIMH Ha OCHOBE KOPOBBETO
MOJIOKA B COCTaBe KUIIEYHOTO MHKPOOMOMA IIPEO-
6JIaJIaI0T CTPENTOKOKKHU, GAKTEPOU/IBI 1 TIPEICTABH-
Tes cemelictBa Enterobacteriacea.

Jletn, moJryvarolye TpyAHOE MOJIOKO, OT/INYa-
I0TCST OT JIeTel, BCKapMJIMBAEMBIX alallTHPOBaH-
HBIMH CMECSIMH, He TOJbKO 0OoJiee 3I0POBBIM
KHMIIEYHBIM MHUKPOOMOMOM ¢ mpeobJasianreM
6udumobakrepuii M JaKTOOAIMIILI, HO U HMEIOT
JIVUINYIO YCTOMYMBOCTb K WMHMEKIMOHHBIM U
AJJIEPrUYecKuM 3a00JIeBaHUsAM, /IS HUX Xapak-
TepHO (DUBMOTIOTUYECKOE PA3BUTHE MEXAaHM3MOB
nMmMyHHOro otBeta [18,10,11,45,95].

CoOTBETCTBEHHO MEHSIETCSI W CIIeKTp OakTe-
pPHAIbHBIX METaOOJUTOB B KUIICUHWKE, 1 XapaKTep
MeTaboJIMYeCKUX TIpolteccoB. Tak, Ipyu ecTecTBEH-
HOM BCKapMJIMBAaHUU CPEIN MPOAYKTOB OPOKEHUS
npeobIaaloT alerar u JaKTar, a IIPU UCKYCCTBEH-
HOM — aIleTaT M MPOIMOHAT. B KullleuHrKe jaeTei,
HAXO/AIIMXCS HA MCKYCCTBEHHOM BCKapMJIMBAHNU,
B OOJIBIIMX KOJIMYECTBAX 0OPa3yIOTCs METaOOIMThI
6eskoBOro ooMena ((heHoJI, Kpe3oJi, aMMIaK 1 Jp.).
[Ipu 5TOM AETOKCHMKAIMOHHASA (DYHKIIMS IIMIIEBa-
PUTEJIBHON CHUCTEMBI OTHOCHUTEJIBHO JAHHBIX TIPO-
JTYKTOB SIBJIIETCS CHUKEHHOMN. Y IeTel, MUTAIOTINX-
€Sl MOJIOYUHBIMU CMECSIMM, TAK/KE BBIIIE aKTUBHOCTD
B-rIIOKypOHUIa3bl U B-TUIIOKO3UAA3bI, UYTO Xapak-
TEPHO I MeTabOIM3Ma HEKOTOPBIX TIPEICTaBHITE-
sieit ponos Bacteroides v Closridium. PesyibraTom
Mo00HBIX MOAU(DUKAIMI coCcTaBa MHKPOOHOMa
SIBJISIETCSL HE TOJIBKO CHUJKEHHME MeTabOJMYECKUX
(DyHKIIHIT, HO TaKyKe U IPSIMOE MOBPEsKAarolIiee JAeii-
CTBUE HA KATIEYHUK [276].

Takum 00pas3oMm, B HeOHATAJIbHOM IE€PUOJE
opraHusaM peOeHKa TIepPesKUBAET CJOKHBIN dTarl
CTaHOBJICHUSI MUKPOOMOMA, MIPAIOIIEr0 BaskKHYIO
pOJb B aflaliTalliil MJaJeHIla K JKU3HU BHE Teja
Marepu. MHOXKeCTBO (PaKTOPOB, BJUSIONIUX Ha
3TOT TIPOIIECC, STBJISIETCS OAHON U3 TPUYUH HecTa-
OMUIBHOCTU HEOHATANBHOIO MUKPOOMOMA U 0CO-
60i1 €ro ys3BMMOCTH K BO3IEHCTBHIO Hebsaro-
TIPUSTHBIX U3MEHEHWH 9HIOTEHHOTO W 9K30T€HHOTO
xapakTepa. Vmeronuecs cBelleHUsT IIpeArioJara-
0T, YTO MUKPOOMOM MOKET YACTUYHO MOAUMDUIIN-
pOBaThCS HA MPOTSKEHUN JKU3HU, OTHAKO HAdaJIb-
HOE Pa3BUTHE HTOr0 YHUKAJIbHOTO MHKPOOHOTO
opraHa MOKeT HMeTb ocoboe 3HaueHue s
(hopMUPOBaHUST TIEHTPAJBHOTO 3BEHA MUKPOOHO-
Ma, KOTOPBIN YCTOMYMB K AasbHeleit Moguduka-
run. J{ucperynsius MUKpoOHOMa B HadasbHBIH,
KPUTUYECKUH, Mepuosi B MJIaJleHIeCTBE MOKET
UMETDH JITUTENTbHbIE TTOCJAeACTBUS HA UMMYHHYIO
u MeTabo/nueckyo GYHKIIO, YeMy TPYIHO AaTh
ob6parubriit xoj [84,177].

H3meneHns: MUKpOOHOMA JleTell B mpoiecce
OHTOTEHe3a

CranoBjieHre MUKPOOMOMa TIPOIOJIKAECTCS He-
CKOJIBKO JieT U B GOJIBIION CTENeHH 3aBUCUT OT
COCTOSTHUSI MUKPOOHOM 9KOJIOTHH OpraHi3Ma Mare-
pu, criocoba pojopasperieH s, BCKapMJINBAHUS U
cozmepxkanust pebenka. [Tosarator, 4TO MEpUoOI OT
OTJIOZIOTBOPEHMS STUTIEKJIETKH JI0 JIBYXJIETHETO BO3-
pacrta TpeacTaByisieT cOOOi KPUTUYECKOE OKHO
pocta U pa3BUTHSA B paHHeM jercTBe [214]. DTor
TIpeHaTaIbHbIN U PAHHUN TTOCTHATATBHBIN TEPUO]
onpejienisieTcsi OBICTPBHIM CO3PEBAHUEM MeTab0JIH-
YEeCKUX, HHOKPUHHBIX, HEPBHBIX M HUMMYHHBIX
MyTeii, KOTOpble CUJIBHO BJUSIOT HA POCT U Pa3BU-
THe pebeHKa U MOJJIEPKUBAIOT ITOT IIPOIECC.
Bce atnt myTtn pazBuBaioTcs B TaHAeMe M CUJIBHOMN
B3aMMO3aBHCHUMOCTH, U CO CJIOKHOU MPOrpaMMOit
(hOpMUPOBAHUSA MUKPOCOOOIIECTB B 3aBUCUMOCTH
OT BHYTPEHHUX U BHENTHUX CUTHATOB [214].

[To MHEHMTO ps/ia CccieioBaTeNel, 10CTATOUHO
ycToitunBast KOH(GUryparus cTabuIbHO TTOCETHB-
muxcst OaKTepuil JOCTUTAETCS Y JAeTell pUuOIn3u-
TeJIbHO B 4-sieTHeM Bo3pacTe [43,161,272]. Bmecte
¢ tem uccienoBanus J. Cheng u coasr. (2015)
CBUAETEJIbCTBYIOT O TOM, YTO KHUII€YHasA MHKPO-
6uoTa 3a4acTylo0 He SIBJISIETCSI YCTaHOBUBIIEHCS
eme u B S-metHeM Bospacte [50]. Ecth mammbre,
4TO IJIABHBIE U3MEHEHUsI B COCTaBe MUKPOOHOMA
MPOUCXO/IAT B TIEPUOJIE MEXKIY 2-JIeTHUM BO3pa-
CTOM U [IePUOJIOM co3peBanusi opranusma [29].

AyToreHHast CyKIeccust 0COOEHHO YETKO TIPO-
CTICKMBAETCA B TeUCHUE TIEPBBIX 2-3-X JIeT JKU3HU
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pebeHKa 1 TIPOXOINUT HECKOJIBKO JTAIOB: 10 BBE/IE-
HUS TIPUKOPMA, IOCJIe MOSIBJIEHUS TTPUKOPMA,
oCJie BKJTIOYEHUs B PAITMOH TBEP/IOH MUIIH, TTOCJIe
IIpeKpaieHust TpyIHoro BckapmirBanus. Mamerne-
HUsI B COCTaBe MUKPOOMOMaA TaKyKe OOYCJIOBJIEHBI
(pusnomornUECKUMU MPOIECCAMHE, TTPOTEKATOTTUME
B opraHusMe pebeHKa [pU €ro PasBUTHUH,
HaANpUMep, CTAaHOBJIEHHEM UMMYHHOU 1 (hepMeHTa-
TUBHOUM CHUCTEM, W3MEHEHWEeM TOPMOHAJIbHOTO
¢ona B rogipocTkoBOM Bospacte u ap. [161].

[TocieoBaresibHast cMeHa MUKPOOMOTHI B Ha-
Yajie JKU3HM UTrpaeT BaKHYIO POJIb B Pa3BUTHH
U CO3PEBAHUU SHIOKPUHHOW, MYKO3aJbHOU, UM-
MYHHOW ¥ 1IeHTPaTbHON HEPBHOU cucteM [214].

P. Ferretti u coast. (2018) ugyuanm pazButue
MUKPOOHOMA OT POXKAEHUS 0 YETHIPEX MECSIEB
MOCJIEPO/IOBOTO TIepUojia ¢ ydactueM 25 tap
«Matb—pebeHok» [81]. Pesyibrarsl uccienosa-
HUS TI0OKA3aJIM, YTO HAYaJIbHBIH MUKPOOUOM MJIa-
JIeHI[a CONep/Kajl MaTepPUHCKUE BaruHAJIbHbBIE,
KOKHbIE, POTOBbIE U (heKaTbHbIE I TAMMBI, TPTYEM
BaprabeIbHOCTh B KaKIOM ydacTKe Oblia OYeHb
GOJIBITIOI, HECMOTPSI HA TO, YTO BCE MJIAEHI[BI
ObLIN POKIEHBI BarMHAIbHO. 110 JTaHHBIM aBTOPOB,
KOXKHAs W BarWHaJbHAas TPAHCMHUCCUS ObLIN
HeJ0J/I'OBEeYHbIMU, U MHKpO6HbIﬁ COCTaB Kulied-
HUKa MJIaJeHIla WMeJ HauOOoJbIlee CXOICTBO
C KHII€YHbIM MI/IKpO6I/IOMOM MaTepu Ha 4YeTBEp-
TOM Mecsitie xku3nu [81].

[Tpociie B HEKOTOPBIE 3AKOHOMEPHOCTH CTAHO-
BJIEHUST MHUKPOOMOMA Y TIPAKTUYECKH 3I0POBBIX
JieTell, aMepUKaHCKYE yUYeHble TIPUIILIN K BBIBOY O
Ba)KHEHNIIIeM 3HAaYeHNN N3MEHEHUH cOCTaBa MU U
Bo3pacra pebetka B aToM tiporecce [137]. C yBenu-
YeHMeM BO3pacTa MJAJIEHIIA U TIPU BBEJIEHUH TIPU-
KOpMa 3aMeTHO BoO3pacTaeT (hUIOTeHEeTHYeCKOe
pastnooGpasue mukpobuoma [137,191]. Tlepesox
JieTell Ha TBEPAYIO THIILY TIPHBOIUT K OBICTPOMY 1
YCTOMYMBOMY H3MEHEHUIO KHIIEYHON MUKPOOHO-
Thl. Ecii B 1epBble HeJeNu T0Cje POXKIEHUs
B MeTareHoMe KHWIIIEYHOTO coo0IiecTBa pebeHka
B [Ipe0bIIa/IaloIIeM KOJIMYECTBE OGHAPY KEHbBI TEHBI,
OTBETCTBEeHHbIE 32 (DeEPMEHTAIUIO JIAKTO3bI U OJIU-
rocaxapujioB JKEHCKOTO MOJIOKA, TO C BBeIeHUEeM
B PaIMOH TBEP/OH IMUIIM OTMEYEHO Pe3KOoe BO3pa-
CTaHWe YNCJIa TeHOB, aCCOIIMUPOBAHHBIX C PACITIEN-
JIEHMEM PaCTUTEJbHBIX YTJIEBOJOB, Aerpazanueit
KCEHOOMOTUKOB, CHHTE30M PACIIMPEHHOIO CIIEKTPa
KOPOTKOIIENoUedHbIX KUPHBIX KucaoT (KIKK),
OUOCHHTE30M BUTAMUHOB 1 aMUHOKKCIOT [137].

[Tpu ompesmenieHnn parroHa pebeHKa MepBoro
rojla JKU3HU CJeLyeT TakKe YIUThIBATh 3aBUCH-
MYIO OT IUTAHUS 10CJIE/J0BATEIIbHOCTD CTAaHOBJIE-
HUsT MeTaboImuecKnx (YHKIHIL. Y CTaHOBJIEHO,

YTO B HOPME PacileTlieHue MyITHHa HaIHAEeT MPO-
SIBJISITHCSI TIOCJIE TPEX MECSITIEB KU3HU 1 (POPMUPY-
eTcst K KOHILY TIEPBOTO TO/1a, IEKOHBIOTAINST JKeJTd-
HBIX KHCJIOT HAOJII0aeTcss ¢ MepPBOTO MecsIa
JKU3HU, CUHTE3 KOITPOCTAHOJIa — BO BTOPOM IOJTY-
ro/IiH, CUHTE3 ypobusarHorena — B 11-21 mecail.
AKTHBHOCTb B-TJIIOKYPOHU/IA3bI 1 B-TJIIOKO3UIa3bI
IpU  HOPMAJbHOM CTAHOBJIEHWU KHIIEYHOTO
MHUKpPOOMOMa B TeYeHHe MEePBOro Toja KU3HU
octaercsi HUBKuM [68].

J.E. Koenig u coasr. (2011) uccaenoanu nsme-
HeHHe COCTaBa KAIIEYHOTO MUKPOOroOMa y pebeHKa
Ha TIPOTSUKEHWU OoJiee IBYX JieT. Pe3ynbraThi
WCCJIE/IOBAaHWM, TIPOBEIEHHBIX C HMCIIOJb30BAHUEM
16S pPHK mmpocexkBennpoBanus, mMOKa3amH,
4TO BBEJIEHUE B PAIMOH pPeOeHKa, MUTAIONErocs
TPYIHBIM MOJIOKOM, TIPHOJIU3UTEBHO € 5-MeCSIHO-
TO BO3pacTa TBepOi IMUIIN TPUBOUIO K YCTONYN-
BOMY ¥ OOMJIBHOMY YBEJMUYEHUIO B €r0 KUIIEYHUKE
rpaMOTpUIIATEIbHBIX OakTepuil Tuma Bacteroidetes
[137]. B cBoto ouepesn, M. Fallani u coasr. (2010)
¢ mpuMeHeHreM (PIIOPECIIEHTHON THOPUAN3aInT
in situ WCCIENOBATN COCTaB (PeKAThbHOU MUKPO-
6uoter y 531 pebGeHKa 10 OTHSITUS OT TPY/IH U Yepe3
JeThIpe HeJle/IN T0C/Ie TIEPBOTO KOPMJIEHUST TBEp-
o nuteit. OHM TTOKa3aJIx, YTO IIOCJIE OTHATUS OT
TPY/IN Y JIeTell 3HAYMTETHHO YBETMUIIOCH KOJIIUe-
cTBO Kjaoctpuanit Bumos Clostridium coccoides
u C. leptum wa hone YnCIEHHOTO TTOHUKEHS TIPE/I-
crasuresieii poia Bifidobacterium [74].

Takum 00pa3oM, OMHUM U3 BaKHEUIINUX PETY-
JISITOPOB COCTaBa U (DYHKIIMOHAJIBHOTO Pa3HO00-
pasusi MUKPOOHOMa, COOTBETCTBYIOIIETO Pa3jiny-
HBIM BO3PACTHBIM 3TalaM JKU3HU, SIBJSIETCS
pamroHn nuTaHus pebenka. Ilpu 3aBeprueHun
nepuoja TPYAHOTO BCKAPMJIMBAHWS JIE€TCKUN
MUKPOOUOM OYeHb OBICTPO CTAHOBUTCS MJIEH-
TUYHBIM ~ MHUKPOOMOMY  B3POCJOrO  deJIoBeKa,
YTO HaZeJIdAeT ero HOBbIMI CBOI';ICTBE[MI/I, B TOM 4ncCJie
crioco6eTByeT 3P GMEKTUBHOMY HCIIOJIb30BAHUIO B
KauyecTBEe 9HEPTETUIECKOTO U TJIACTHYECKOTO Mate-
pHajia HyTPHEHTOB HOBOM, 60Jiee CIOKHO I

HecmoTpst Ha MHOKECTBO 9K30TE€HHBIX (haKTO-
POB, BJAUSIONINX Ha (hOPMHUPOBaHIE MUKPOOUOMA,
cJle/lyeT yIYUThIBATh U HACJIEICTBEHHbBIE OCOOEHHO-
cru. B pszge pabor mokasaHo, 4To y OJH3HEIOB
B Te€UeHUE TIePBOTO TO/Ia JKU3HU COCTaB MUKPOOUO-
Ma UMeeT 3HAYUTETbHO GOJIbIe 00IIero mo cpas-
HEHUIO C HEPOJICTBEHHBIMHU JIETbMU Ha JIF0OOH cTa-
JIH TIePBOTO rojia Ku3Hu. YeTKoe J10Ka3aTebCTBO
CBSI3U MEJK/Ly TEHHOI CTPYKTYPOI MaKpOOPTraHU3-
Ma U ero MUKPOOMOMOM OBLIO TMOJyYeHO Ha
MBITITUHBIX MOfIesiIX [156]. DTn pesynbraTsl pac-
MIUPSTIOT HAIK 3HAHWS O TEHETUYEeCKNX (haKTopax
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MaKpOOpraHu3Ma, KOTOpBIE YIIPABJSIOT COOPKOI
KHMIIEYHOTO MUKPOOHOMA. Y TeHETUUECKH BOCIIPH-
HMMUUBBIX JIeTeil H3MEHEHIE COCTaBa MUKPOOHOMa,
HalpuMep, 110/l BO3/IeICTBUEM TTaPaMeTPOB OKPY-
JKAIOIIEH Cpefibl, MOXKeT CII0COOCTBOBATH Pa3BH-
TUIO PACCTPOMCTB 3/0POBbsI, MPEXIE BCETO,
CBSIBAHHBIX ¢ UMMyHUTETOM | 156].

Takum 06pas3oM, TPUPOLOIl MPELyCMOTPEH
HeJblid psit haKTOPOB, CIIOCOOCTBYIONINX 3acesie-
HUIO 6OuOTONOB pebeHka (HUBUOJOTHYECKON
MUKPODIIOPOH, yCUJIMBAIONIEN €ro ajarTaiuoH-
Hble MEXaHU3MbI DU TIEPEX0/Ie B HOBYIO, 3HAUU-
TeJIbHO GOJIee arPeCCUBHYIO CPely OOUTAHUS.

CBs3b MHUKpPOOHMOMa peOeHKa ¢ pa3BUTHEM
HMMYHHUTETA U IPYTUX OPTAHOB U CUCTEM

DopmupoBanne MUKPOOHOMa MJIajieHIIa TIPO-
MCXOJIUT B HEPa3PBIBHOI CBSI3W C OHTOTECHETHYE-
CKUM Pa3BUTHEM MYKO3aJbHOTO U CUCTEMHOTO
UMMYHHUTETa, (DU3MOJOTUIECKUM CO3PEBaHUEM U
pa3BUTHEM OPTAHOB MUIEBAPUTEILHON, HEPBHOM
U 2HIOKPUHHON cucTeM. [loaToMy HOpMaIbHBIN
MPOIIeCC 3aceieHust OMOTOTIOB (PU3UOJIOTUIECKON
MUKPOOHOTOM, IIPEK/IE BCETO, TPENSATCTBYET HApPYy-
IMEeHNIM B 3TUX 3BEHbAX TOMEOCTa3a, a TaKKe
MpeIoTBPaIaeT Pa3BUTHE ITATOJOTUU, ACCOTTUUPO-
BaHHOW C HapyIlleHneM BUTAMUHHOTO W MUHE-
pasibHOro 0OMEHa, B YaCTHOCTH PaxXuTa, JKeJIe30/1e-
punurHoit anemuu u ap. [39,93,94,107,130,189,
199, 233,276].

Crumyistiusi, obecriednBaeMasi KOJOHU3aInei
dbusnosornyeckoit MUKpPOOGHOTON, HeoOXOoAMMa
JUTS Pa3BUTHS MMOJHOCTHIO (DYHKIIMOHUPYIOMIEH 1
cOaIaHCUPOBAHHONW MMMYHHOU CHCTEMBI, BKJIIO-
yag He ToJbKO XoMuHI B- u T- kierok k lamina
propria, pacmpocTpaHeHue u jo3peBaHue IgA-
IJIA3MOIUTOB U TIpoaylupoBanue [gA, HO Takke
WHAYIIMPOBAHKWE TOJEPAHTHOCTH K 0e30mMacHOn
nuie ¥ MUKpoOHBIM aHTuUreHam [43,63,87,96,
172,268,275].

HoBopoxennsle n JeTH paHHETO BO3pacTa
XapaKkTepu3yloTcs TPaH3UTOPHOW MMMYHHON
HEJIOCTaTOYHOCTHIO, KOTOPAst SIBJISIETCSI OMOJIOTH-
YECKOW 3aKOHOMEPHOCTHIO, B OCHOBHOM OTHOCSI-
melicd K TyMopaJibHOMY UMMyHuTtery. /lannas
criennKa TMMYHHOU CUCTEMBI B HEKOTOPOU CTe-
neHn oObsICHsIET OoJjiee 4acToe BO3HUKHOBEHHE
CTOMKHUX HAPyIIEeHUH MUKPOOHOMA Y JeTeil epBo-
'O rojia JKM3HU 110 CPABHEHUIO C AETHbMU CTAPIIEro
Boapacta. Dusnosorndyeckass HeJOCTATOYHOCTH
CHCTEMBI MECTHOTO WMMYHUTETa KUIIEUHUKA
B IIepBble TP MecsIa KU3HU pebeHKa B HEKOTO-
POl CTENeHU KOMIICHCUPYETCS IMOCTYIJICHUEM
3amUTHBIX (PaKTOPOB C JKEHCKUM MOJOKOM,

B vactHocTH SIgA, sm3ommma, makTodeppuna,
KOMILJIEMEHTA, TTPOTIEPINHA, JIAKTONEPOKCUIA3bl 1
ap. [116, 188,205].

[ToproToBKa aANITUBHOTO MMMYHHOTO OTBETA
K MHUKPOOHOU KOJIOHU3AIUU TPeOyeT pas3BUTH
MOIMHOKECTBA BPOXKAEHHBIX JTUMQPOUAHBIX KJe-
TOK, (hOpMUPOBAHUSA JUM@POUAHON TKAHU U CO-
3/1aHUS YCJIOBUM /Uid (pOPMUPOBAHUS MYTyasu-
CTUYECKUX OTHOIIEHWH MEKTy MaKPOOPTAaHU3MOM
U €r0 MUKPOCUMOUOHTAMU.

HauaspHast MUKpOOHast KOJIOHU3AIUS TIPUBO-
JIUT K 3HAYNUTETBbHBIM U3MEHEHUAM MYKO3aJIHHOTO
u cucreMHOTO MMyHHUTeTa. COo3peBaHre NMMYH-
HOW CHUCTEeMBI, KOTOpOEe WHUITMUPYETCS elle Ha
CTaINU TIJI0/Ia, OYeHb AMHAMUYHO U BUIOM3MEHS-
eTcs Ha TPOTSIKEHWHW IEPBBIX MECsIeB Ioce
posknenus n B fnerctBe [184]. HoBopoxaenmnre
XapaKkTepU3yloTCcsl HU3KOU IKCIpeccueil coBMme-
CTHO CTUMYJUPYIONUX MOJEKYJ, CHWXEHHOU
muddeperIaneil eHAPUTHBIX KJIETOK, OCJa-
6JIeHHBIM (HaroIUTO30M, CJIA00 PA3BUTHIM B3aUMO-
JeICTBUEM MEXKAY MAEHIPUTHBIMU KJETKAMU,
T-mamboruramu 1 peryasiTopabiME T-KiaeTkamu,
a Takke caaboil MUTOTOKCUYECKOI aKTUBHOCTHIO
T-xmerox [141,247]. Kpome TOTO, aKTMBHOCTH
MaTepUHCKOr0 MMMYHOTI00ymHa G, IPOHUKIIE-
TO B IJIO/l TPAHCILIAIIEHTAPHO, TIPUBOIUT K edu-
IATY Y HOBOPOSKJIEHHBIX CHEIN(PUIECKIX UMMYH-
HBIX peakIui, BKJIIOYAsT MECTHBIII WMMYHUTET
CIW3UCTBIX W3-32 MUHUMAJTbHBIX ypoBHel IgA
[129]. 911 ocoberHHOCTH OpTraH3Ma HOBOPOSKIEH-
HBIX YOEIUTEIbHO MOATBEPKIEHBI B ONBITAX Ha
JKUBOTHBIX. Tak, HampuMmep, yCTaHOBJIEHO, YTO
y CTEPUJIHbHBIX MBINIEH W MbIIEl B TepBble THU
MHUKPOOHOI KOJOHU3AIMU T[eHepPOBbI OJISIIKI
UMEIoT MeHblle pasMep, B lamina propria comep-
JKUTCSI CHUZKEHHOE KOJIMYECTBO KJIETOK, a TaKiKe
6osiee Huskue yposau CD4" u CD8’ T-mumdorm-
T0B [72,257]. Kpome TOTO, B CM3UCTON 000TI0UKE
TOHKOTO KWIIIEYHNKA PEJIKO BCTPEUAIOTCS BHYTPHU-
AMUTENAJIbHBIE JTUMMOIUTHI U TITa3MaTHIECKHe
KJIETKH, 2 YPOBHU CEKPETOPHOTO UMMYHOTJTIO0Y-
sunaa (sIgA) 3HaunTesNBHO CHIDKEHBI TPU TMOJA-
BJIEHHOW 9KCIIPECCUU TEHOB M MapKePOB aKTHUBa-
MU KUIIEeYHbIX Makpodaros [72,176].

UccnenoBanust M. Gomez de Aguero u coasr.
(2016) c¢ wcnoJsib30BaHUEM CTEPUJIbHBIX JKUBOT-
HBIX TIOJITBEPIK/AIOT CYIIECTBEHHOE BJIUSHUE
MaTepUHCKOW MHUKPOOMOTHI Ha paHHEEe MOCTHA-
TaJIbHOE Pa3BUTHE BPOXKIECHHOTO MMMYHUTETa
y TOTOMCTBa. B aTOM Mccae1oBaHn MOHOKOJIOHN -
3aIisi CTEPUJILHBIX JKUBOTHBIX ITamMMoM E. coli
HA107 Bo Bpems OGepeMEHHOCTH BJIMsJIA Ha
YUCJICHHOCTHh BPOKIEHHBIX KUIIEUHBIX JTEHKOIN-
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TOB B paHHEM ITOCTHATAJTHbHOM TIEpPUOJIE W YBe-
JIMYUBAJIA JIOJII0 BPOKIEHHBIX JTUMMOUIHBIX KJie-
tok (ILC) B TOHKOM KHIIEYHWKEe W WX o0iee
YHCJIO 110 CPABHEHUIO CO CTEPUIbHBIM KOHTPOJIEM,
0COOEHHO KJIETOK, OTHOCSIIIIUXCS K TOJIMHOMKECTBY
NKp46'RORyt" ILC3 [90].

[IpoBejieritibie B 1OCJIE/IHUE TO/bI UCCIE0BA-
HUS C WCHOJb30BAHUEM 3IKCIEPUMEHTATbHBIX
JKUBOTHBIX TIOMOTJIM BHECTU OTPEeJeHHYIO
SCHOCTb B IHOHHMMaHHE TOIO, KaKuM 00pa3om
KHIIeYHasT MUKPOOMOTa B TpejesiaX HeCKOJIbKUX
JIHEN KOJIOHU3AIUK TPOrPAMMUPYET CJIU3UCTYIO
000JI0YKY KUIIIEYHUKA [IJIsT TO/IEPKaHsT cOaIaH-
CUPOBAHHOTO WMMYHHOTO oTBeTa [69,71,87].
PesynbTaThl 9TUX UCCAEOBAHUN CBUAETETHCTBY-
0T O TOM, YTO B OHOJIOTUM MaKpOOpTaHHU3Ma
Ha HAvyaJbHOM 3Talle KU3HU TTPOUCXO/AT BeChbMa
OOUIMpPHBIE U3MEHEHUSI B OTBET Ha KOJOHU3AIIIO
mukpobuoroit. Kax ormeuaior S. El Aidy u coasr.
(2016), MaKpoOpraHuaM CTaJKHUBAETCS C AaHTUTEH-
HBIMU CTUMYJIAMH, KOTOPbIE BBI3BIBAIOT OTBETHI,
BRJIIOYAIONINE aKTUBAIMIO TEHHOW CETU, acCOIU-
HUPOBAHHOW € pas3auyHbIME 3a0oseBanusMu |73].
[ToaTomy aHOMaIbHBIE CABUTH B TIPOIIECCE PA3BUTHS
MJIaJIEHIIa B 9TOI paHHeil ObICTPO M3MEHSIIOIIeN st
¢aze MOTYT UMETb JJIUTEJbHBIE TOCEACTBUS
IUist coctosiHust 3710poBbst [58]. MccnenoBaresm
[PEJITIOJIaraioT, UTO B HaYaJjie JKU3HU UMEETCs CBO-
eoOpasHoe KPUTHYECKOE OKHO, B KOTOPOM paspe-
meHa BCS  TOJHOMAcCIITaOHAst —OpTaHU3AIMsS
AJIEKBATHOTO TOMeoCTa3a CUMOMO3a MaKpoopra-
HU3Ma ¢ MUKpoOKOTOil. HapyienHbie oTBeTH Ha
MPOTSKEHUNM 3TOTO OKHA MOTYT IIPUBOJIUTH K
PasBUTHIO MMATOJOTUU B JAJIbHENIIEH Ku3HM [44].

Bonbimoe 3ravenne B mocTHATAIBHOM TTEPUOJIE
MMeeT TIPOIleCC CO3PEBAaHUS IUIEBAPUTETIHLHOMN
CHCTEMbI, KOTOPasi, HOA00HO UMMYHHOII CrCTeMe,
JOJKHA OBITH TIOATOTOBJIEHA K (HDOPMUPOBAHUIO
MYTYaJIUCTHYECKUX OTHOIIEHUN ¢ MUKPOOUOMOM.
UccnenoBanus, mpoBeieHHBIE C UCITOTH30BAHIEM
AKCIEPUMEHTAIBHBIX KUBOTHBIX, TTOKA3aJM, 4TO
MUKPOOMOTA HHUIIMUPYET 3HAUNTEIbHbIE H3MEHe-
Hust MOpGoJIOTHH KuTiiedHuKa [235]. DT uamene-
HUSI 3aTPAruBalOT apXUTEKTYPY BOPCUHOK, TIyOM-
HY KpPHIIT, MPOJUMEPAINIo CTBOJOBBIX KJETOK,
TJIOTHOCTHh KPOBEHOCHBIX COCY/IOB, CBOMCTBA CJIN-
3UCTOTO CJIOSI U cO3PeBaHue JUMMOUTHON TKAHU,
CBSI3AHHOM CO CJIM3KUCTON 0OOJOYKOI.

Y cTepusabHBIX MBITIEH BOPCUHKU B AWCTAJb-
HOM YaCTU TOHKOW KUIIKU JIVIMHHEE U TOHBIIE, YeM
Yy KOHBEHITMOHATHHBIX KUBOTHBIX. Kpome ToTO,
IPU OTCYTCTBUM MUKPOOMOTHI BODCUHKH XapaKTe-
pU3YIOTCS MEHEee CJIOXKHON COCYAUCTOU CEeTbhIO,
a KUIIEeYHbIE KPUIITHI UMEIOT MEHBIIYIO TIyOuHY

U cofiepsKaT MEHBINEe Pa3BUBAIOIINXCS CTBOJIOBBIX
KJIETOK. Y CTEPUJIbHBIX JKUBOTHBIX TOHBIIIE TOJIIH-
Ha CJIU3M, a ee CBOWCTBA M3MEHEHHbIE. Y CTEPUIIh-
HBIX MBINIEH Takke OYeHb Majioe KOJUYECTBO
M30JIMPOBAHHBIX JTMM(POUIHBIX (DOJUTNKYIIOB, Y HUX
He3peJible TIeiiepoBbI OJISIIIKI 1 He3pesible Opbike-
eunble JMpoyaiabl (MLN), a ypoBHE 1 MIMMYyHO-
r00ymHOB A (IgA), 1 aHTUMUKPOOHBIX TIETITHIOB
(AMP) numxe, yeM y KOHBEHIIMOHATBHBIX SKIBOT-
HBIX. Y KOHBEHITMOHAJIBHBIX JKUBOTHBIX TTOJIMCAXA-
pun A (PSA) us Bacteroides fragilis wanympyer
pactpoctpanenne CD4°'CD25'FOXP3*-peryns-
topubix T-kierok (Treg), xoropbie o6JanaoT
IPOTHBOBOCTIATTUTEIHHBIM 3 (EKTOM U TTO/1aBIsA-
10T UIMMYHHBIE OTBETHI. V1 HAMpoTHB, OBLIO MOKa-
3aHO, 4YTO CETMEHTHPOBaHHBIE (UIAMEHTHBIE
6axrepun (SFB) unayupytor poct T-xesmepHbIx
17 (TH17) x7ueTok, KOTOpble OKa3bIBAIOT TPOBO-
cnianTesbubri addexr [235].

MuKpoOHOM UTPaeT KPUTUIECKYIO POJIb B TIPO-
JyIIUPOBAHUK HYTPUEHTOB U MeTaboJm3Me MaK-
poopraHuaMa u, TakuM 00pa3oM, BJIHUSET Ha
MUIIeBapeHne, OTJIoNeHNE U 3aITacaHlie SHEPTUH.
B nucbuornaeckom MUKpOOUOME B HAYasIe JKU3HU
MOJKET OBITh HapyllleH KaKIblii M3 3THX IyTeil,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM; He3pesask MUKPO-
61oTa He crocoOHa 3alUTUTh KUIIeYHbIH Gapbep,
YTO MPUBOJIAT K 3aTYIJIEHUIO BOPCUHOK, /leTpajia-
IIUY CJIN3H, TIOBBINICHUIO TPOHUIIAEMOCTH KUTIIEY-
HUKa ¥ HapyIIEeHWI0O MMMYHHBIX OTBETOB. Takme
MOBPEXK/CHUST KUIIEYHUKA MOTYT TIPUBOJIUTH
K TUChYHKITUY CPEIbl KUTIIETHIKA, XPOHUYECKOMY
CHCTEMHOMY BOCTIAJIEHUIO, HH(MEKITHOHHBIM 3260-
JIEBAHUSIM W [iapee, U KaxKIbIi U3 3TuX (hakTopoB
MOJKET HapyIIaTh TPAEKTOPHIO Pa3BUTHS peOeHKa.
JlicO6mo3 MOKeT TakKe HapylaTb MeTabonu3M
KJIIOUEBBIX HYTPHEHTOB, BKJIIOYAs He3aMEHUMbIe
AMIHOKNCJIOTBI, HApyIas, TeM CaMbIM, HOPMAJIb-
Hoe pasBurue peberka. [Ipu HapyIeHHOM cocTaBe
KUIIEYHOTO MUKPOOUOMA MOKET U3MEHSIThCST HOP-
MaJIbHOE TIPOAYITMPOBAaHE TOPMOHOB pocTa [214].

[lenTpasbHoe MecTO B (QDyHKIITMOHUPOBAHUU
MHUKPOOUOMA KUIIEYHUKA W €T0 B3aNMOJIEHCTBUN
€ MaKpOOPraHU3MOM 3aHUMAIOT CJU3UCTHIE CJIOU.
Tommuua canm3m 3aBUCUT OT KOHIEHTpAIUU
MHUKPOOUOTBI, KOTOPAsi PETYJUPYET MPOILYKIHIO
MYIIUHOB CHENUATU3UPOBAHHBIMU  KJETKAMHU
KHUIIEYHNKA. JTa 3aBUCHMOCTb XOPOIIO 3aMeTHA
Ha MPUMepe TOHKOW U TOJICTON Kutinku. O6aurat-
Hasl KulleyHass MUKPOOWOTA, KOTOpasi B HEO-
HATQJBbHOM TI€pHO/ie B OCHOBHOM IIpeCTaBJICHA
O6udurnobakTepusiMi, aKTUBHO pa3jiaraeT CJIO0K-
Hble O-CBsI3aHHBIE [VIMKAHBI (MYIIMHBI) 1 (HOPMHU-
PYeT TIyJ KOPOTKOIETIOUEYHBIX SKUPHBIX KUCJIOT
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(KIIJKK), KoTOpBIE ABAIIOTCS TOKCUIHBIMU IS
MHOTHUX TIATOTE€HOB, HO /I STUTEJUOIUTOB CJIy-
JKAT BAXKHBIM MCTOYHUKOM 3HEPIUU U IIPOTHBOBO-
CHTAJIATENLHBIM (DAaKTOPOM.

ONUTeJUATbHbIE KJIETKU TOJCTOU KUIIKHU
ucnonbayior KIKK, ocobenno Oyrtmpar, KOTO-
porii Ha 60—-70% obecrieunBaeT UX SHEPrHEN, YTO
CII0CcOOCTBYET YKPEIUIEHHIO Oapbepa CJIU3UCTON
obomoukn [78]. KIJKK takske peryimpyror Mera-
6OJIN3M TJIFOKO3bI ¥ JIMIUI0B U UMMYHHYIO (DYyHK-
muto [177]. Byrupar, geiictByss Kak WHIrHOUTOP
TUCTOH-/IeAlleTUIa3bl, YUACTBYET B MHUTEHeTHYe-
CKOM KOHTpOJIe 32 MPOJIyIIMPOBAaHUEM U TOJ/Iep-
JKaHWeM YPOBHS peryasaTopHbix T-kietok [177].

OrpomHoe 3HaueHmne nMeet (hpopMUPOBAHUE TIOJI-
HOIIEHHOTO KUIIEYHOTO Oapbepa, B OOJIBIION cTelte-
HU 3aBUCUMOTO OT MWKpoOmoThl. Kak wusBecTHo,
riaBHast (DYHKIIUST KUITEYHOTO Oapbepa 3aK/Ii0uaeT-
Cs1 B pEryJIsiiuu IOIJIONIEHUST HYTPUEHTOB, 3JIEKTPO-
JINTOB U BOJIbI U3 MIPOCBETA KUIIEYHUKA B KPOBOTOK
U B NPEIyNpeKIeHUN TPOXOXKAECHUST MaTOTEHHBIX
MUKPOOOB 1 ToKCHHOB [ 131]. BaskHo nmpuHrMAaTh BO
BHUMAHWE, YTO PETYJISIus OOMeHa MOJIEKyJIaMu
MEK/IY CPElo M MaKpOOPTraHU3MOM TIOCPE/ICTBOM
KUIIEYHOTO Oaphepa BJIMSIET HA PABHOBECHE MEK/LY
TOJIEPAHTHOCTHIO YU MMMYHUTETOM K OIHOMY WJIA
HECKOJIbKUM aHTUTeHaM. ITH (HYHKIUH TTO/JIEPKU-
BaloTcs Garomapst psiAy CTPYKTYPHBIX OCOOEH-
HOCTEH, BKJIIOYAsl CJM3UCTBIM CJIOM M MOHOCJION
3IMTEJINAJIbHBIX  KJIETOK,  B3aMMOCBSI3aHHBIX
[TOCPEJICTBOM IJIOTHBIX coefnHenuii. Cim3ucTbiit
CJIOH, cozepskaiuii sSIgA ¥ aHTUMUKPOOHBIE TIel-
TH/IbI, IIOKPBbIBAET BBLICTWJIKY W3 3IUTEJUAIbHBIX
kieTok. OH obJierdaer TPAHCIOPT HYTPUEHTOB
U CJYKUT 3aIUTON OT GaKTepuasbHON WHBA3WN
[121]. Kumeunsrit 6apbep HaXOAUTCS B TECHOM
1 TIOCTOSTHHON B3aMMOCBSI3U C KUIIEYHOH MUKPO-
GUOTOM, HAPYTIIEHNE KOTOPOiT MOKET METH CEPbe3-
Hble TIOCTENCTBUS 1T TOJJIEPKAHMS KJIFOUEBhIX
GapbepHbIx hyHKwUit [17].

Hemnponuiiaemocts /1711 MUKPOOOB BHYTpEHHE-
rO CJIU3UCTOTO CJIOST OOECTIeYnBAETCS] BBICOKOM
KOHIIEHTPAIHEl MPOTHUBOMUKPOOHBIX TENTH/IOB
U CEKPETOPHBIX HMMMYHOTJIOOYJIMHOB, a TaKKe
GesIKaM¥ TIJIOTHBIX COEIMHEHUI.

[LnotHbie coenuuenus (tight junctions) —
3TO CJIO)KHDBIE OEJKOBBIE CTPYKTYPbI, COCTOSIIIE
U3 TPaHCMEMOPAHHBIX OEJIKOB — KJIAY/MHA, OKKY-
JUHA M TPUKYJUIMHA, KOTOPbIE COEJUHSIIOTCS
C TIPWJIETAIONUMU TJIa3MATUIECKUMU MeMOpaHa-
M, 00pa3ysi MEXaHWYECKYIO CBSI3b MEKIY OSITH-
TeJNAJBHBIMU KJIETKAMU U (HOPMUPYS, TaKUM
06pas3oM, Gapbep [Jist TIPOXOKIEHUST MEKITY KIIET-
Kamu [57]. Bpuio mokasaHo, 4TO CTPYKTypa KUIITed-

HOTo Gapbepa GOPMUPYETCs Y M0/ YiKe K KOHILY
nepsoro Tpumectpa Gepemenroctu [131]. dnure-
JIMaJIbHblE KJIETKM ¢ MHKPOBOPCHHKAMH, GOKaJo-
BUJIHBIE U SHTEPOIHIOKPUHHBIE KJIETKHU MOSIBJISTIOTCST
Ha 8-ii Hezese GEPEMEHHOCTH, a IJIOTHBIE COEH-
HeHust oOHapyskuBatorcst Ha 10-ii Hemene. DyHK-
[HOHATIBHOE pa3BUTHE KHUIIEYHOTO Oapbepa
MIPOJIOJIKAETCST U TIOCJIe POXK/ECHUS, U HA HETO 3Ha-
YUTENIbHOE BAUSHIUE OKa3bIBaeT arera [249]. Hapy-
HIeHUe ATOTO MPOoIecca, KOTOPoe TIPUBOIUT K HEZIO-
PasBUTHIO KHUIIEYHOTO Oapbepa, HabJrOgaeTcs
y HEJIOHOIIEHHBIX JIeTel, YTO Mpe[paciioiaraet
K PaccTpoiicTBy MMMyHUTeTa. B Havyase >Ku3HU
MIPOUCXO/IUT TIEPEKPHITHE TPAEKTOPUI Pa3BUTHS
KUIIEYHOI MHUKPOOMOTHI U KHUIIEYHOTO Oapbepa.
Kumeunprii 6apbep, AeiiCTBYIOIIMN Kak 3alluTa,
MOJKET OBITh MOAMMUIIMPOBAH KHIIIEYHOW MUKPO-
6uotoil wian ee Metabosmtamu. MexaHU3M, JiesKa-
IIMiT B OCHOBE PETYJISIINK SIIUTEINATBHOTO Oapbepa,
BeCbMa CJIO’KEH U UCCJIE/IOBAH TOJBKO YACTIIHO.

Ot coctaBa MUKpPOOMOMA 3aBUCHUT MOJHOIEH-
HOCTb He TOJIbKO (hU3UYECKOTro, HO M ICUXOHE-
BPOJIOTHUYECKOTO Pa3BuTHsI pebeHka. V3ydeHrem
CBI3W MEXIy Pa3BUTHEM KHUIIEYHUKA W MO3Ta
Y MJTaJIEHIIEB SIBJISIETCST OIHOM 13 00J1acTeil coBpe-
MEHHBIX HMCCJEIOBaHUII MUKpoOHMOMa. ¥YCTaHO-
BJIEHO, YTO PaHHsS KOJOHU3AIUSA MUKPOOMOTHI
MIPOTEKAET TapajIeJIbHO ¢ MUTpaIliell HeHPOHOB.
CranoBiieHre MUKPOOMOMA B TEYEHUE IEPBHIX
2-3-x JieT Ku3HU pebeHKa COBIAJAET ¢ KPUTHYE-
CKUMW TIEPUOJIAMU POCTA MO3Ta, MUETMHU3AINN
M CHHANTHYECKOTO oumineHus moara. [loatomy
ONITUMMU3AINST CTAHOBJIEHUST MUKPOOMOMa B paH-
HEM BO3pacTe SBJSETCS BaXKHBIM (HAKTOPOM,
CIIOCOOCTBYOIMINUM (DUBHOJIOTHYECKOMY Pa3BUTHIO
moara [108,209,223,256,269].

Takum 06pa3oM, MUKPOOMOMHBIE ITPOIECCHI,
MPOUCXO/IAINE B Havyaje XU3HH, 3aKJIJbIBAIOT
(bynnament a1 HOpMUPOBAHNA W TIOICPKAHNS
310poBbst peberka. [ToaTomy HEOOXOAUMO COBEp-
NIEHCTBOBAHUE MOJIXO/IOB K ONTHMU3AITIH YCJIOBHI
JUIST CTAHOBJIEHUST (DMBMOJOTUYECKOTO MUKPOOHO-
Ma, PETyJUPYIONIEr0 B3aUMOOTHOINEHUS MEXK/LY
OpPraHU3MOM W OKPY’KAIOIEeH CPemoil M Croco0-
CTBYIOIETO ONTUMAJIBHONW amamnTainuu pebeHka
K BHEYTPOOHBIM YCJIOBHSIM JKU3HHU.

JTio0Oble n3MEHeHNsT B CTAHOBJIEHUN MUKPOOHO-
Ma TIPEJCTABJSIOT COO0N Cephe3HbIN PUCK Pa3BH-
THsT 3a00JIeBaHWI B PaHHEM JETCKOM BO3pacTe
1 XPOHU3AIUN MHOTUX U3 HUX B TTOCJE/YIOIIEM.

Hapymenust MUKpOOHOMa M MX CBSI3b C Pa3BH-
THEM NaTOJIOTHH JIETCKOTO BO3pacTa

B nacrositiiee BpeMst Bce 0OJIblliee YUCIIO CITe-
[[UAJMCTOB PacCMaTPUBAIOT MUKPOOHMOM B Kaue-
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cTBe MoayJsitopa 3abosieBanuii. B mociennue
TO/IbI OIyOJIMKOBAH Psizi PAbOT, B KOTOPBIX IOCTATOY-
HO TIOAPOOHO U yOeMUTENHHO OMUCAHbI (HYHKITNO-
HAJIbHBIE B3aMMOCBSI3M HAPYIIEHUST MUKPOOHOMA
(mrcbro3a) ¢ MUPOKUM CIIEKTPOM MATOJOTHYECKUX
cocrogamit y feteii [3,4,18,137,160,187,199,207,216,
32,214].

Ecim y B3pocsbIX M JieTeii crapiiero Bo3pacra
pasBUTHE TUCOMOTHIECKUX HAPYIIEHUT 00yCI0BIIE-
HO Moaudukanueil yxe chOpMUPOBABIIETOCs
MHUKPOOHMOMA, TO Y JIeTell PAaHHETO BO3pacTa ANCONO-
3bl pa3BUBAIOTCs Ha (HOHE HAPYIIEHUST TPUPOTHBIX,
BecbMa XPYNKHX MEXaHU3MOB MEPBUYHOTO CTaHO-
BJIeHNsST MUKPOOMOTEI. HeoHaTanbHble MUKPOOHOM-
HbIE PACCTPOUCTBA OYEHDb OBICTPO XPOHUIUPYIOTCS,
U TIATOJIOTUYECKUH MUKPOOUOM, C(hOPMUPOBAHHBII
B paHHeM Bo3pacTe, B JaJbHEHIIEeM OCTaTOYHO
CJIO’KHO TOJIAeTCST HOPMAJIU3AIliu.

[TockoIbKy CTAHOBJIEHIE MUKPOOMOMA MITA/EH-
I1a IPOUCXOAUT B HepaprIBHOI'/JI CBA3HM C OHTOTeHeTU -
YeCKMM DPa3BUTHEM MYKO3AJIbHOTO M CHUCTEMHOTO
UMMYHUTETa, TIPH MPOTPECCUPOBAHNN HCON03a
MIPOUCXO/ISAT HAPYIIEHUsI HE TOJBKO B COCTaBe
MUKPOOUOTBI, HO U B aCCOIMMMPOBAHHOIA C HEl CHCTe-
Me UMMYHHOTO OTBETa Ha MUKPOOHbIE AHTHTEHBL.

Jletn, HaxXo[AIIMECS HA MCKYCCTBEHHOM WJIN
paHHEM CMeIIaHHOM BCKapMJIMBAHWH, JUIIEHBI
3aIUTHBIX (PAKTOPOB JKEHCKOTO MOJIOKA. ¥ TaKUX
MJIQJICHIIEB 3HAYUTEIbHO dalle HabIo1aeTcs
pasBuTHe MMCOMO30B, AJIEPTUN U JPYTOU TIATO-
JIOTHH. Y CTaHOBJIEHO, YTO aTUIINYHAS KOJIOHM3A-
WS KUTIIEYHNUKA B TIePBbIe HeIeN JKIU3HU MJIa/IeH-
I1a TIOBBIIIAET BOCHPUUMYHMBOCTH €TI0 OPraHn3Ma
K UMMYHHBIM ¥ MeTaboJudecKuM O0JIe3HIAM
[149,188]. B uactHOCTH, 3aMeHa eCTECTBEHHOTO
nuTaHus pebeHKa BBeIEHUEM WCKYCCTBEHHBIX
cMeceil TPUBO/IUT K HAPYNIEHUIO CHHTETUYECKOI
1 OOMEeHHOW (DYHKIMIT MUKPOOUOTBI M YXY/IIIIe-
HUIO CHAOKEHUST MUTEJNUS KUIIEUYHNKa TPOdu-
YeCKMMU U HHEPreTUYeCKUMHU CcyOCcTparaMu.
Moandukainus coctaBa MUKpOOMOMa MPUBOAUT
K meperpyske Hec(hOpPMUPOBAHHOTO MUMMYHUTETA
peberka MUKPOOHBIMU AHTUTEHAMU, YTO MOJKET
€1oco0CcTBOBATh (DOPMUPOBAHUIO HEA[IEKBATHOTO
MMMYHHOTO OTBETAa, Pa3BUTUIO BOCIAJIECHUS
1 MeTabOJIMIECKIX PACCTPONCTB.

[TockosibKy KJIFOUEBYIO POJIb B (POPMUPOBAHIH
MHUKpPOOMOMA MJIaJieHila HWrpaeT Mukpodopa
MaTepu, COCTOSIHHE MHUKPOOMOMHON CHCTEMBI
JKEHIITHBI SBJISIETCS OCHOBHBIM (DaKTOPOM, OTIpe-
JEJISTIOTINM KaK CTaHOBJIeHUe y peberka (husnoo-
IMYeCKOT0 MUKPOOMOMA, TaK M Pa3BUTHE [UC-
6uoTHYECKUX HapylieHuit. VIMMyHOJOTHYECKN
He3peJIblii OPraHn3M HOBOPOXK/IEHHOTO B HEOHa-

TAJbHOM TEPHO/E, TO €CTh B MepHoj Hambosee
aKTUBHOIO (HOPMHUPOBAHUS €ro CcOOCTBEHHOM
MUKPOOHOIT 9KOCHCTEMBI, OKa3bIBAETCS TIOJTHOCTHIO
3aBUCUMBIM OT (PYHKIIMOHWPOBAHUSA WH/UTEHHON
MUKpo6uoThl MaTepu. Ee 310poBasi poroBas,
BarMHaJbHASA, KUIEYHAs, KOXHasg MHUKpodIopa
IpU MOJ/IEPKKE UMMYHHBIX, MUKPOOHBIX W TIpe-
6MOTHYECKUX (AKTOPOB TPYAHOIO MOJIOKA,
CIIOCOOCTBYIONUX CEJEKTUBHON TIPoJHbepainm
B 6uoTonax pebeHka HarboJsiee (HU3NOJTOTHUECKUX
JUISE  €r0  OpraHu3Ma MHUKPOOOB-CUMOMOHTOB,
CIIOCOOCTBYET CTAHOBJIEHUIO Y HOBOPOKIEHHBIX
(busnosornyeckoro MUKpobuoMa u HJIarononyd-
HOHW TIOCTHATATBHOUW aJjaliTalliil WX OpTraHu3Ma
[4,14,16,18,19,88,188,198].

B TO ke Bpems marosiormyeckue M3MEHEHUS
MHUKPOOMOMA MaTepu SIBJASIOTCS HCTOYHUKOM
uHGUIUpoBaHus pebGeHKa MUKPODIIOPOH, orac-
HOW [JIT €TO 3/I0POBBS. ITO CBUIETEIbCTBYET
0 HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOTIEHWSI
JKEHIITMHBI U HAGJIO/IAIONIET0 ee Bpaya K COCTOsI-
HUIO MUKPOOMOMA C TIeJThI0 CBOEBPEMEHHOTO TIpe-
NYTIPEKIEHUST PA3BUTHUST WM YCJIOKHEHUS IHC-
OUOTHYECKUX HAPYIIECHUH.

B cBsasu ¢ 4pe3BBIUANIHO CIOKHBIM, MYJIbTHU-
(baxTOpHBIM M MHOTO3TAITHBIM TIPOIIECCOM (HU3NO-
JIOTUYECKOI MUKPOOHON KOJIOHU3AIIMKA HOBOPOK-
JIeHHbIE W JIETU PAHHETO BO3PACTa MPEICTABISIOT
Hanbosiee YA3BUMbBIH KOHTHHIEHT HaceJeHUs
OTHOCUTETHHO CEPHE3HOCTU TOCJIENCTBUN pac-
CTPOICTB MUKPOOMOMHOTO XapakTepa. Jlake
MEKpodIIopa 370pOBOro pebeHKa, IMOIyJatoIero
MOJIOKO MaTepH, TO/IBEPKeHa BBIPAKEHHON M3MEH-
guBocTU. OJIHAKO IPU €CTECTBEHHOM BCKapMJINBa-
HUW JIETU TIOJIyYaioT € JKEHCKUM MOJIOKOM IITHPO-
KWW CIIEKTP MMMYHHBIX W MHKPOOMOJIOTMIECKUX
(hakTOpOB 3aMIUTHI, ONTUMU3UPYIOMIUX CTAHOBJIE-
HIe Y HUX 37I0pPOBOrO MUKpoGHOMa 1 a(heKTHB-
HOI UMMYHHOH CUCTEMBI.

OrpoMHBI GHOIOTHYECKUI TOTEHIIUAT MUKPO-
6roMa M €ro yHUKaJbHAsT POJib B (hOPMUPOBAHUT
U TIOJUIEPKAHUY 3/I0POBbs PeOEHKA CBU/IETEILCTBY-
eT 0 HeOOXOAUMOCTH YCUJICHNSI BHUMAHUST YYEHBIX
Y TIPAKTUKYTONUX Bpayel K BOIPOCY ONTUMU3AIIHT
npolecca CTaHOBJIEHHS MHUKPOOHOU —CHCTEMbI
B TIEPU- U TTOCTHATAILHOM TIEPUOIAX W COXPAHEHUS
ee B 37I0POBOM COCTOSTHUU B JaJibHeHIIeM.

CepbesHble M3MEHEHUsT MUKPOOMOMa Ha paH-
HEM 3Tare ero (opMHUPOBAHUS SBJAIOTCA HaW-
GoJiee OIMACHBIMH, TIOCKOJBKY MOTYT HPUBECTH
K HeOJIarompusATHBIM IOCTEACTBUSAM HE TOJBKO
B JIETCKOM BO3pacTe, HO U Ha GoJiee MO3/IHEM JTare
JKU3HU YesioBeKa. B yacTHOCTU, BhICKA3aHO TPEJ-
MOJIOJKEHNE, dYTO MOBPEXKAEHWE MHUKPOOMOMa
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B PaHHEM JIETCKOM BO3PACTe BCJE/CTBUE JIeUeHUS
AHTUOMOTUKAMK 3HAYMTEILHO YBEJINYUBAET PUCK
Pa3BUTHS BOCHAJUTEIbHBIX 3a00JI€BAaHUN KHIIIEY-
HUKa B 3pesioM Boapacte [198,226,230,258].

UpesBbIuaiiHO BasKHO BJHsTHUE (DAKTOPOB OKPY-
JKATOIell Cpefibl Ha MHTECTUHATIBHYTIO KOJOHU3AIUIO
JieTell, POKIEHHBIX IIyTEeM OIlepaliil Kecapena
ceyeHusl. Y 9TUX MJIQJIEHIIEB, KAK TTOKA3aHO B Psijie
HCCITEIOBAHUIL, OTCPOYEHO CTAHOBJIEHHE CTAOWIIb-
HOI 6uduaodIophl, HAGIIOAAETCS BBICOKHI YPO-
BEHb YCJIOBHO-TIATOTeHHBIX GakTepuii BUI0B Entero-
coccus faecalis, Escherichia coli, Enterobacter cloacae,
Klebsiella pneumoniae, Staphylococcus epidermidis
u Staphylococcus haemolyticus [15,17,228]. B pe-
3yJIbTaTe TAaKOH MUKPOOHON KOHTAMUHAIIMK Hapy-
ITAIOTCS MTPOTIECCH UMMYHOJIOTHYECKOM aJIarTaIiH,
CHIKAETCS 3aIUTHBII Gapbep KUIIEYHNKA U PA3BH-
BaeTcs BOCIIATIEHUE.

YcranosiieHo, 4to (hOpMUPOBAHUE KUIIEYHOTO
MHUKPOOHMOMa Ha PaHHUX JTAllax POCTa MAJIbIIIA
uMeetr OOJIBIIOE 3HAYEHNE B MPOPUIAKTHKE OKH-
penus [228]. B HEKOTOPBIX MCCAEOBAHISIX OBLIN
UIeHTU(UIIMPOBAHBI PA3JINYUsI B COCTaBe MUKPO-
6uoma, cBsizanHbie ¢ BecoM Tesa [ 174]. Taxk, B JIoH-
TUTYJAUHAJIBHOM HCCIEOBAHUH, TTPOBEIEHHOM
M. Kalliomaki u coast. (2008) ¢ momoIisio cospe-
MEHHBIX MOJIEKYJISIPHO-TEHETUYECKUX METOJIOB
(FISH) wu nmporouyHoil nuTOMETpHUH, IMOKa3aHa
CBSI3b MEXK/Y CHUKEHUEM MJIQJIEHYECKUX BU/IOB
6udumobaKkTepuil y AeTeil Ha MepBOM TO/Y JKU3HU
U Pa3BUTHEM OKUPEHUsSI Y HUX B BO3pacTe CeMU
ser. OKaszanoch, 4To y AeTell ¢ u30BITOYHON Mac-
coii Tesia B Bo3pacte 6 n 12 mecsiieB ypoBeHb MJia-
JeHYecKnX BupoB Oudumodbakrepuii (B. breve,
B. infantis w B. longum) 6bL1 10CTOBEPHO HUIKE,
yeM y JleTell ¢ HOpMaJbHOUM Maccoii Tesa. Takske
y lleTeil, pa3BUBIIUX OXKHUPEHHE B CEMUJIETHEM
BO3pacTe, ypoBeHb OaxkTepuii Buma Staphylococcus
aureus Ha TMEPBOM TOJY KU3HM ObLI 3HAYUTETHHO
BBIIIIE TTI0 CPABHEHUIO C JIETbMU, KOTOPBIE K TITKOJIb-
HOMY BO3pacTy MMeJId HOPMaJbHble TIOKA3aTeH
Mmacchol Tesia [127].

Dusnonornyeckoe 3acesetune OHOTOMOB pebeHKa
MHKPOOHMOTOIT UTPAET BAsKHYIO POJIb B TIPELYIPEKIE-
nHun asepruu [95,105]. B psne nccrenoBanmii ormm-
caH COCTaB MUKPOOHOMA Yy MJTAJICHIIEB C Pa3BUTBIMU
ajuteprideckuMu paccrpoiictamu [38,124,197].

UccnenoBanust A. Shreiner u coast. (2008)
MOKA3a/IM 3aMeTHbIe PA3JInUMs B COCTaBe KUIITeY-
HOM MUKPOQJIOPBI 3/I0POBBIX U JIUI[ C aJljiepruei
nmerckoro Bospacta [232]. Hopmambnas Muxpo-
(stopa TOPMO3UT TIPOIECCHI IEKAPOOKCUINPOBA-
HUS TIUIIEBOTO TUCTHAWHA, YMEHBINAs, TaKUM
00pa3oM, CHHTE3 THMCTaMWHA, YTO CHWJKAET PUCK

100

MUTIEBON aleprun y fetell. AHTHAIIepruiecKme
CBOWCTBA MOJIHOIIEHHOTO MUKPOOMOMA JIOTOJIHSI-
I0TCSI MOIIHOI GapbepHOil (YHKIIMe TpuammTe-
JINAJIbHOI OMOIIJIEHKH, TPENSTCTBYIONIE IIPOHUK-
HOBEHUIO Yepe3 KUIIEYHYI0 CTEHKY B KPOBOTOK
MUTIEBBIX AJIJIEPIeHOB U TOKCHYECKUX BETECTB.
IIpoBesieHHbIE MMUAEMHUOJOTUIECKHIE UCCIIEI0-
BaHM T0Ka3a 0oJiee BBICOKUN PUCK Pa3BUTH
aJJIePTUYecKuX 3a00JIeBaHuil y JIeTel, POKIEH-
HBIX TTyTeM KecapeBa cedenus [105]. [Tpuunmoii
9TOTO MOKET OBITh KOJIOHU3AIUST KUIEYHUKA MJIa-
JeHIeB MUKPOMIOPON KoK TGO TOCIUTATIbHOIM
MUKPOGJIOPOI, HATIPUMEP, YCJIOBHO-IIATOTEHHBI-
Mu GakrepustMu ponoB Staphylococcus v Acineto-
bacter, n30BITOUHBIE TOMYJIAINN KOTOPHIX Hapy-
Ial0T HOPMAJIbHOE CTAaHOBJEHWE WMMYHHOU
cucreMbl. Takske HeraTHBHOe 3HAYEHUE WMeeT
Mo3/{HeE HAYAJIO TPYAHOTO BCKAPMJIMBAHUS MJIa-
JIeHIeB ¥ TPOGUIAKTHIECKOe Ha3HAUYEeHWe PO-
JMJIBHAIIE aHTHOAKTePHATbHBIX MPerapaToB.
HeckosibkO 31uIeMUOJIOTHIECKUX KCCJIeI0Ba-
HUW TI0KAa3aJi, 4TO MUKPO(MJIOpa aTOMUYeCKUX
1 HeaTOIMYeCKUX MJIaJIeHIleB pa3indHa. B uccieno-
Banuu M.A. Johansson u coast. (2011) muazentipt
HeaJlJIEPTHYECKNUX POAUTEIei yarie ObLTH KOJTOHH-
3MPOBAHbI JIAKTOOAINJLIAME, YTO CBHUIETEIBCTBYET
0 POJI MaTEPUHCKOU MHUKPO(MJIOPHI B 3aIUTE OT
aJIeprudecknx 3aboJieBaHuil. Y CTaHOBJIEHO, YTO
B COCTaBe MHMKPOOMOMa KHINEYHHUKA 3[0POBBIX
JIeTell, KaKk MpaBuJIo, npeobiamgaior Gudumpodakre-
pun Buz0B B. longum u B. breve, a'y neteii ¢ 9K3eMOi
yaie HabJII0aeTcs KOJOHU3AIMsT B3POCIOTO THIIA
¢ JoMUHMpoBaHueM Buza B. adolescentis. Y HoBo-
POKIEHHBIX € KOJIOHM3AI[Mell KHUIIeYHHKa Oakre-
pusimu BuzioB Staphylococcus aureus v Clostridum
difficile nccnenoBaren HaOMIOAANIN Pa3BUTHE aTO-
v B GoJiee 11o3aHeM aerctie [120].
DopmupoBaHUe KUIIEYHOH MUKPOOGHOTHI 0bOec-
[eYBaeT UCXOAHBIN 1 CUJIBHBII UCTOYHUK CTUMY-
JIOB Ui Makpoopranusma. [lyTh st mepBbIX
AJIJIEPTUYECKUX PeaKIUii 9acTO BO3HUKAET B
JKEJTYIOUHO KUIIEYHOM TPaKTe, U MMUIIEeBast ajjiep-
IUst TpeACTaB/sieT coboil 0OBIUHYIO MPOOJIEMY Y
neTeli ¢ arommueckod sk3emMoil. Hapymrenne
GapbepHbIX (DYHKLIUI B CAUBUCTONH 0OOJIOUYKE
KUIIEYHNKA BeJleT K YCUJIEHHOMY MPOHUKHOBE-
HUIO aHTUTEHOB Yepe3 MYKO3aJIbHbII Gapbep U K
N3MEHEeHUIO TIyTell TIepeHoca. ITO MPUBOJIUAT
K (hOPMHUPOBAHUIO UCKAKEHHBIX UMMYHHBIX OTBE-
TOB ¥ BBICBOOOKIECHUIO ITPOBOCHAINTEIbHBIX
IMUTOKUHOB C JIAJIBHEHIITUM  PacCTPOUCTBOM
GapbepHbIX (GyHKIMI. Takoe ycuaeHHOe BOCIa-
JIEHHOE COCTOSTHUE B CBOIO OYepe/lb TPUBOIUT
K YBEJUUYEHWIO KHUIIEYHOH MPOHUIIAEMOCTH,
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U B pe3yJIbTaTe MoJIydaeTcst TOPOYHbBIN KPYT caM-
OYCUJIMBAIONINXCS AJJIEPTUYECKUX OTBETOB U
6osiee CTaOWIBHOU UCPEryJIsIlM UMMYHHbBIX
peaxiuii B OTBET Ha AHTUTEHBI Yy TEHETUYECKU
BOCITPUMMYHNBBIX UHUBUIYYMOB.

Bemymeit mprmumHoii HeoHATATBHOW CMEPTHOCTH
U JIETCKOM WHBAJIMIHOCTH SBJISIOTCS TIPEXK/EBPE-
MeHHbIe POJbl. HenoHoleHHble HOBOPOKIEHHDIE,
OTJIMYAIONIUECS HE3PEJIOCTHIO MUIEBAPUTENBHOTO
TpaKTa U HEIOCTATOYHOM TTOATOTOBKOM CJM3UCTBIX K
3acesleHuio UxX (hPU3NOJOrMIecKoil MUKPO(IOPOI,
COCTaBJISTIOT TPYTIITY TIOBBIIIIEHHOTO PUCKA TI0 Pa3BU-
THUI0 HEKPOTUYECKOTO SHTEPOKOJIUTA, CETCHCa,
MEHUHTUTa W JPYTUX CEPbe3HBbIX 3a00JeBaHUI
€ BBICOKOI CTeIeHbIo JieTabHoro ucxoza [137,159].

3a cyeT oCylIecTBIeHUs PsAia OPraHU3aIMOH-
HbBIX MEepOIPUATHI B CUCTEME OXPAHbI 3/I0POBbS
marepu u pebeHKa, CO3aHus B POAUIBHBIX JOMaX
OT/IeTIEHUIT peaHuManuu u GJOKOB MHTEHCHBHON
Tepaly U UX OCHAIIEHUSI COBPEMEHHBIM 060pY-
JOBaHMEM, YAaJ0Ch AOOMTHCS 3HAYMTENbHOTO
CHUKEHUST TIOKA3aTessl MJIJIeHUYecKOl CMEPTHO-
cti. Ho 9T0 1MOpOANIo HOBBIE CIIOKHBIE TIPOOJIE-
MBI, CBS3aHHbBIE C NUPOKUM HCIOJTb30BAHUEM
MHBA3WBHBIX IHATHOCTUYECKUX U JIeUeOHBIX METO-
noB. B pesysbrare mosgBuinch HOBble (OpPMBI
HO30KOMHUAIbHBIX WH(MEKINI, B 4aCTHOCTH HGaKTe-
pUEMUH, aCCOIMUPOBAHHBIE C WCIIOJIH30BAHUEM
KaTeTepPOB, U ITHEBMOHUU, PA3BUBAIOIIUECST TTOCJIE
WMCKYCCTBEHHOW BEHTUJISITIH JIETKUX.

Y HemOHOIIEHHBIX JeTell HAMHOTO BBIIIE PUCK
Pa3BUTUS OCJIOKHEHUH TIOCTIE POSKIIEHMS, BKITIOYAST
HekpoThuecknii antepokonut. [lomaraior, uTo
(pakTOpOM pHCKa Pa3BUTHUSI HEKPOTUYECKOTO SHTE-
POKOJIUTA SBJISIETCS HapyIIeHHas KUIevHast
MHUKPOOHOTa, CTOCOOCTBYIOMIAsT OBBIIEHHON BOC-
MPUUMYNBOCTH HEIOHOIIEHHBIX JIeTell K CHCTEM-
ubiM wHbekmam [37,53,61,180,182,192, 228,261 ].

Hexporuueckuit snrepokonutr (NEC) — aro
oracHoe JUIst KM3HU 3a0oJieBaHKe, BBI3bIBAOIIEE
HEKPO3 KHUIEYHUKA, KOTOPOE MOXKET TOpakKaTh
1 JIpyTHe OPraHbl, BKJIOUAsT MO3T, TIOCJIE/ICTBHS YeT0
elle cepbesHee, YeM TTOBPEKIEHUS MTUIEBAPUTEIb-
nHoro tpakrta. NEC nopaxaer 5—10% miazeHies,
KOTOpbIe poauiuck ¢ Becom Meree 1500 r. Hecmo-
TPsT Ha YCIIEXH B YXOJIe 32 MJIaJIEHIIaMH, 3TO 3a001e-
BaHUe SBJSIETCs (haTaJbHBIM TPUOTHU3UTENHHO
B 30% ciarygaes [82] m acconmumpyeTcs ¢ IUTNTeTbHOIM
HMHTEJITIEKTYATBHON HEEECTIOCOOHOCTRIO.

[To mannpim M. Hallstrom u coast. (2004),
B COCTaBe KUIIEYHOTO MUKPOOHOMA HOBOPOIK/IEH-
Hbeix ¢ NEC B 00JIbI110i1 KOHIIEHTPAIUU COJepPKa-
JINCh YCJIOBHO-TIATOTEHHBIE MHUKPOOPraHU3MbI
ponos Enterococcus u Candida, koTopbie, 110 MHe-
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HUIO WCCJIe[oBaTeNiell, MOTYT HWrpaTh BaKHYIO
HTUOIIATOTEHEYECKYIO0 POJIb B TeYeHUH 3a00JeBa-
Hust. [IpryeM MUKPOOHOM MJIaJIEHIIEB, POJKIEHHBIX
PEKIEBPEMEHHO €CTECTBEHHBIM MY TEM, COIEPIKAI
HAMHOTO MEHbIITNE TOMYJISAINN YCIOBHO-TIATOTEH-
HBIX MUKPOOPTAHU3MOB 110 CPAaBHEHHIO C HEOHO-
HIEHHBIME JI€ThMHU, POKIACHHBIMI METOZIOM Kecape-
Ba ceuenusd [99].

HoctaTtouno ahdeKTUBHBIM CPENCTBOM IIPO-
unaktukn NEC saBisiercsi TpyaHOe MOJIOKO,
CIIOCOOCTBYIONIEE 3aCEEHUI0 KUIIEYHNKA 10JIe3-
HOW MUKPoMIOPOH, OKaszbIBalollell 0370pOBU-
TeJIbHYIO (DYHKIIUIO HA CIM3UCTYIO 000TIOUKY U T10-
BBIIIAIOIIEN 3aMUTHYIO (DYHKITUIO OPTaHUu3Ma.

HenoHoteHHbIe ETH Y4acTO POKAAIOTCS TyTEM
KecapeBa CeueHMsl, IOJIy4aloT aHTUOMOTUKK U
MOTYT UMeTh IPoOJIeMbl ¢ KopmieHreM. K tomy ke,
HEJIOHOIIEHHbIE MJIAJIEHIIBI UMEFOT (DYHKIIMOHAIb-
HO He3PeJIbIN THUIEBAPUTENBHBIN TPAKT ¢ HU3KUM
YPOBHEM KUCJOTHOCTH B JKEJy/KE BCJIEICTBHUE
HE/IOCTATOYHOM CEeKpeluy KeJyJ0YHOTO COKa
1 TpebyIoT GoJIee YaCTOTO KOPMIIEHUS. ITH 00CTOSI-
TEJIbCTBA BEAYT K IOBBIIIEHHOMY COJECPKAHUIO
HOTEHIIMATBHO TMATOreHHBIX OaKTepHil B Kery-
JIOYHO-KHIIIEYHOM TPAKTEe ¥ MEHBIIIEMY MUKPOOGHOMY
pPasHOOOpa3nio y TaKUX JIeTeil 10 CPaBHEHUIO
C TOHOIIIEHHBIMU JIeThMHU [27,48].

Huskast Macca Tesa 1pu pOXKAEHUU SIBJISIETCST
BaKHBIM (haKTOPOM pHCKa HeOHATaJTbHON CMepT-
HOCTH W Pa3BUTHs Pas3JUYHBIX 3a00JIeBaHMii,
4TO 0OYCIIOBJIEHO HE3PEIOCTHIO MMMYHHOMN CHCTE-
Mbl ¥ OapbepHBIX MEXaHU3MOB JKeJIyJ0YHO-
KHUIIIEYHOTO TPAKTa MJIAJIEHIIEB, a TAK)Ke YACTBIM
UCIIOJTb30BAHNEM WHBA3UBHBIX [UATHOCTHYECKUX
1 JiedeOHBIX TIPOIEYP.

Y He[OHOIIEHHBIX HOBOPOKAECHHBIX, HAXOIs-
MKUXCS B OT/EJEHUSIX MHTEHCUBHOW Teparuw,
pasBuBaeTcs ocobass MUKPOOHast Jiopa, KOTopast
3HAYUTEJbHO MOANMDUIIMPOBAHA B HaIPaBJICHHH
MOBBIIIEHIST YPOBHSI YCJIOBHO-TTATOTEHHBIX BU/IOB
10 CPaBHEHUIO ¢ MUKPOOMOTO TOHOTIEHHBIX MJIa-
nenties. [To manubiv J.C. Madan u coast. (2012),
B COCTaBe MUKPOOHOMa HEIOHOIIEHHBIX HOBOPOK-
JIEHHBIX cpen (haKyIbTaTUBHBIX aHA9POOOB MTPeo-
6sazaloT ctaduIOKOKKU BUIOB Staphylococcus
epidermidis n Staphylococcus aureus, sHTEpOOAK-
tepuu pona Klebsiella n sHTEPOKOKKH, a cpean
00JIMTaTHBIX ~ aHAdPOOOB  TIPEUMYIIECTBEHHO
BCTpevaroTest Kaoctpuani [159].

IIpy HapylIeHUM CTaHOBJIEHUS MUKPOOHOMA
KUINEYHNKA BbIJIEJEHHBIH € JKelTYblo MPSIMON
O6unupyOuH moaBepraeTcss (hepMeHTATUBHOMY
BO3/EICTBUIO OeTa-IJIIOKYPOHUAA30l KUIIEYHOI
CTEHKM ¢ 0Opa3oBaHUEM TOKCUYHOTO HEKOHBIOTH-
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poBatHoTO (HerpsiMoro) 6unupyouna. [Tocenmii,
BCAChIBAsICh B KUIIEYHUKE, TIOCTYIAET B KPOBOTOK
U MOXKET YBEJMYUBATh MHTOKCUKAIIUIO TP JKEJITY-
X€, 4TO 0COOEHHO OMACHO Y HOBOPOKAEHHBIX ITPH
erie (hyHKIIMOHUPYIONEM BEHO3HOM (apaHIIUEBOM )
npoTtoke [188]. Taxske HapymaioTcs TpoIecch
BCaChIBAaHUSI KaJIbIIMsSl U JKeJe3a, CUHTE3a MHOIMX
BUTAaMUHOB (HUKOTUHOBOUM 1 (DOJIMEBOI KHUCJIOT,
THaMHUHa, OMOTHHA, ITMAHOKOOIAMUHA, BUTAMUHOB
K, C), ycBoenust ButamuuoB D u E.

BaskHO yuuThIBaTh, UTO B CIydae Jectabuinsa-
U1 MUKPOOMOMA IPOMCXOAUT CHUKEHHE €ero
JIETOKCUKAIMOHHOI CITOCOOHOCTH, YTO 3HAYUTEIb-
HO yBeJIMYMBAaeT HArpy3Ky Ha IedeHb peOeHKa,
MOJKET TIPUBECTH K TIOBPEKAEHUIO TETATOIUTOB
1 Pa3BUTHIO TIEYEHOYHO-OUIMAPHOI TATOTOTHH.

CepbesHoii mpobIeMOoil HEOHATOJIOTUH 1 TIeuar-
pum SABJSIOTCS JleTckue nHpekmn. Kak msBecTHO,
JETCKHIT OpPraHu3M HMMeeT OOJBINYI0 BOCITPUNM-
YUBOCTb K MHMEKIMOHHBIM (haKTopaM, TaK Kak
CYIIECTBEHHO OTJIMYAETCS OT OPraHW3Ma B3POCJIOTO
YeJIoBeKa TI0 CTPYKTYpe U (DYHKIMSIM PasiIMIHbIX
OPTaHOB U CUCTeM, HEITPEPbIBHBIMU MOPMOOMYHKITHO-
HAJIbHBIMU [IEPECTPONKAMH, CBSI3AHHBIM C PA3BUTHEM
1 poctoM opraamsma. Cpey MpUIMH CMEPTHOCTH
y nerei, o ganubiM BO3, Ha /107110 MHOEKITMOHHBIX
6oJtesHeit puxoauTest okoso 63% [1,15].

Nndeknumonnass maToJ0oTUsT IJIoJa U HOBO-
POKJIEHHOTO 3aHsJa OJHO W3 BEAYIIUX MECT
B CTPYKType 3a00JIeBaeMOCTH W CMEPTHOCTH B
HeoHATAJIbLHOM Iepuoje. JleueHre HOBOPOKJIEH-
HBIX C MepUHATaJbHBIMU WH(MEKIUAMU aHTHOAK-
TEePUATHHBIMK TIPerapaTaMiu, TPAIUIIMOHHO WC-
MOJIb3YEMBIMHU B HEOHATOJIOTUH (TIPENMYIIECTBEH-
HO T1edaJloCmopUuHAMU U aMUHOTJITUKO3UIaMK
TPETHETO TOKOJICHUS ), TIPUBOAUT K BHIPAKEHHBIM
HapYIIEHUSAM TPOIecca KOJOHUBAIMN KUITeYHU-
ka. [Ipu aToM HabJTI0IaeTCs 3aceieHne KUIeuH-
Ka GakrepusiMu, 00JIaJafoNUMI YCTONYMBOCTHIO
K WCIIOJb3yEeMBbIM aHTHOMOTHKaM (9HTepoOaKTe-
PUSAMH, 9HTEPOKOKKAMU, CTADUIOKOKKAMHU H JIP.),
a raxske rpubamu [11,12].

YcenosHo-natorennbie rpubbl poga Candida,
KOTOpPbI€ 3HAUYUTEJIHHO CTUMYJIUPYIOTCS MeINKa-
MEHTO3HOI1 Teparueil, 0c00eHHO aHTHOUOTHKAMM,
YaCcTO CTAHOBSATCS YIPO30H JKU3HU HEOHOIIEH-
HBIX JeTeir. OTacHOCTh HEOHATATHHBIX KaH/UI0-
30B 3aKJIIOYAETCS B BBICOKOM [MATOTEHHOM TOTEH-
1uajie Bo30yauTesneil, uX crocoOHOCTH BbI3bIBAThH
y HEJOHOIIEHHBIX JleTel CEeNCcUc U TKeJble
HeBpoJiornyeckue 3abosreBans [34,159,163,187].

Puck mHBa3UBHBIX MUKO3HbBIX MH(EKINIT 3Ha-
YUTEJIHHO BBIIIE Y HEJJOHOIIEHHBIX JIETell ¢ OYeHb
MaJoll Maccoil Tema TPU POXKAEHUH, KOTOPBIE
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B KOMILJIEKCE WHTEHCWBHOW TEPAWy TOJY4YaioT
antu6uoruku. C TPUMEHEHUEM MeTareHOMHOTO
aHa/M3a MUKPOOMOMA HEeJOHOIIEHHBIX HOBOPOK-
JIEHHBIX C MAJIOIf MacCoO Tesla YCTAaHOBJIEHA BBICO-
Kasi KOHIIEHTPAIWs B COCTaBe WX KHUIIEYHOTO
6MOIIeHO3a arPeCCUBHBIX BUIOB IprboB poia Can-
dida, xapakTepu3yOImMXcsl BBICOKONH MHBa3UBHON
akTUBHOCTBIO [ 145,165].

B 6uorierose feteii ¢ oueHb HU3KOI Maccoii Tesia
HOCJIe TIPOBEIEHHOM aHTHOMOTUKOTEPAITUI OTMEeYa-
ercs GeiHOe BUI0BOE pasHooOpasue OakTepuaaibHON
duropsl ¢ TipeobIaganeM aHTUOMOTUKOPE3UCTEHT-
HBbIX OakTepuil, B YACTHOCTU MPEeJCTABUTENEN
BUmOB Staphylococcus aureus w  Enterococcus
Jaecium, KoTopble BO MHOTUX CJIy4astX CTAHOBSITCST
STUOJIOTUYECKUM (PAaKTOPOM Pa3BUTHUSI CeTcuca
[159,161,180,218].

B Hacrosiiiiee BpeMst He CyIIeCTBYeT HU OJIHOTO
aHTHOAKTEPHATILHOTO CPEJICTBA, KOTOPOE AEiCTBO-
BaJI0 OBI HCKJTFOYUTETHHO Ha TTATOTEHHbBIE MUKPOOP-
TaHU3Mbl, He 3aTparuBas WHIUTEHHYIO JIopYy.
AccorurpoBaHHble ¢ TPUEMOM aHTHOMOTHKOB
HapyIieHsT MUKPOOMOIIEH03a KUTIEYHNKA, COTIPO-
BOJK/IAIONIUECS CHUKEHUEM KOJIOHU3AIMOHHOM
PE3UCTEHTHOCTH OPTaHM3Ma, CO3/IAI0T OJIarOIPUsIT-
Hbl€ YCJIOBUS HE TOJIbKO I UHMDUITMPOBAHUS
GOJIBHOTO HK30TeHHBIMI HO30KOMHAIbHBIMHU TIITaM-
MaMu, HO ¥ JIJIsI TIOBBITIIEHUST BUPYJIEHTHOCTH YCJIOB-
HO-TIATOTEHHBIX TIPE/ICTABUTENEN ayTOMIOPHI.

UccnenoBanus rpymibl yaeHbix u3 Barenuren-
ckoro yuuBepcuteta (Hwumepianabsl) mokasanu,
4TO MCIOJIb30BaHKe aHTHOMOTUKOB Y MaTepu WJIn
pebeHKa TpensaTcTByeT (HOPMUPOBAHUIO HOP-
MaJIbHOTO MUKPOOUOMA, JIaKe TP HATUYHU TPY/I-
HOTO BCKAPMJIMBAHUS MJIJIEHIIA. Y ITHX JleTeil
B COCTaBe KHUIEYHON MUKPOGMIOPDI Tipeobiaaani
HHTEPOKOKKH, KIOCTPU/IUU U ATMEPUXUU TIPH TTOJI-
HOM OTCyTCTBUU GudumobakTepuii [76].

Yacroe ucnosb3oBaHre aHTUOMOTUKOB B JIET-
CKOM TI€PHOJIE ACCOIUUPYETCSA C TIOBBIIIEHHBIM
PUCKOM YCTOWYHBOCTH K aHTHOMOTHKAM [185], uTo,
BO3MOYKHO, U3-32 M3MEHEHUIT B MUKPOOMOME MOKET
peipactoyiaraTh UHAWBUYYMOB K TTOBBIIIEHHOMY
pucky 3abGosieBaHuil, BKJro4yas osxkupenue [30]
U BOCIIAJIUTEJIbHbBIE 3a001eBanust Kuiednnka [270)].

AntnbrorrkoacconurpobanHast quapest (AAL) —
elle OJMH TPUMEP HEraTUBHOTO BO3/EHCTBUS
AHTUOMOTHKOB HAa OPraHW3M MJIaJIeHIIa. DTHOJIO-
rudeckuM (akropom AAJl GOIBIIMHCTBO HCCJIE-
JoBaTesieil CYMTAIOT KJIOCTPUINH, B YACTHOCTH
sunpa Clostridium difficile. 9tn MUKpOOpraHU3MbBI
BBI3bIBaIOT 0K0JT0 10—20% Beex cayuaeB AA/L [23,64].

Dpanily3ckue ydeHble, OCHOBBIBASICH Ha pe-
3yJIbTAaTaX CBOUX UCCJIEIOBAaHUHN, TIPUIILIU K BBIBO-
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NIy, 9TO K KOJOHU3AINH HOBOPOXKIEHHBIX KJIO-
CTPUAMSAMM He BCerja HPUBOAUT aHTHOAKTe-
puasbHasg Tepanus. ITUMU MUKPOOPraHU3MaMU
HACBIIIEHA CaMa TOCIUTAJIbHAS Cpela, KOTopast
B OOJIBIIMHCTBE CJIydaeB SBJISAETCS MCTOYHUKOM
rkosionnzaruu gereit [80]. HampoTtus, mo mannbim
S. Matsuki u coast. (2005), uHbuupoBanue
HOBOPOKJIEHHOTO KJIOCTPUJUSMHU B POJIUIBHOM
JIoMe TPOUCXOJUT OT MaTepw. Y CTaHOBJIEHO,
uto 50—70% HOBOPOKIEHHBIX MOTYT ObITH Oec-
CUMITOMHBIMU Hocutessimu Buga Clostridium
difficile, aT0 CBSIBBIBAIOT ¢ HU3KOM KOJIOHU3AI[MOH-
HOI PE3UCTEHTHOCTBIO KUIIEYHUKA JIeTell PAaHHEro
Bospacta [169]. TIpuem aHTHOMOTHKOB MOXKET
CEJIEKTUBHO YBEJTMUUBATD arPeCCUBHDIN MOTEHITNA
KJIOCTPUJIUIA ¥ CIIOCOOCTBOBATH Pa3BUTUIO GOJIE3HI.

Ycranosieno, uto nomumo Clostridium difficile,
Bo30yauTesivu AAJl y HOBOPOKIEHHBIX U JieTeil
paHHEero Bo3pacTta MOTYT OBbITh U JPyTHe MHUKPOOP-
raHWU3MBbI, HapUMep MPEACTABUTEIN  BUIOB
Pseudomonas aeruginosa, Clostridium perfringens,
Salmonella sp., Klebsiella oxytoca, rpubs1 poma Can-
dida n np. [228]. ITpuuem, nmo mauabiM Y.G. Kim
u coaBT. (2017), HEKOTOpBIE BUIbI KJIOCTPUIHUIT
a(hpeKTIBHO 3aMUIIAIOT TUIIEBAPUTETBHBIN TPAKT
MJIAJIEHTIA OT KOJIOHU3aruu ratoreramu [133].

INHUIEMUOJIOTHIECKUE UCCTIE/JOBAHUS, TTPOBe-
neHrble B [laHuM, OHO3HAYHO CBUAETEIHCTBYIOT
B T10JIb3Y TOTO, YTO TIPUMEHEHNE B PAHHEM JIETCTBE
AHTUOWOTUKOB  SIBJISIETCS  HEOJArOTPUSITHBIM
MTPOTHOCTUYECKUM (PaKTOPOM Pa3BUTHS HEKOTO-
PBIX BOCIAJUTENbHBIX 3a00JI€BaHUiI KUIICYHUKA.
500 TBIC. HOBOPOKIEHHBIX OBLIN BKJIIOYEHBI
B TIPOCIHEKTUBHOE [JINTENIHHOE HCCIeI0BAHNE,
B TeyeHHMe KOTOPOTO YYHUTBIBAJINCH YHCJIO TIPO-
BEJIEHHBIX KYyPCOB 1 00beM aHTUMUKPOOHOM Tepa-
nuu. AHaIM3 pe3yIbTaToB MOKA3aJl, 4TO y MJIaJleH-
IeB, MOJYYaBIINX aHTHOWMOTHKHN B TIEPBBIE TOJBI
JKU3HH, B JaJbHEHIIEM CYIIECTBEHHO BO3PAaCTaeT
3abosieBaeMocTh Oosiesrbto Kpona. Kpome Ttoro,
ATOT PHUCK YBEJTUYUBAETCS TPOMOPIHOHATBHO
KOJIMYECTBY KypCOB aHTUOMOTHKOTEparuu [112].

HecmoTps Ha crmacarenbible (DYHKIIMU aHTH-
OMOTHKOB, UMEIOTCSI JaHHbIE, YTO paHHee U IMOB-
TOPHOE UCIIOJIb30BaHKie aHTUOMOTUKOB, a BO3MOK-
HO U JIDYTUX MeINKAaMEeHTOB, B JIETCKOM BO3pacTe
SIBJIIETCS. BaKHBIM (DAKTOPOM, BO3EHCTBYIONIM
Ha COCTaB MHMKPOOMOMA, YTO MOKET IOBBINIATH
pUCK Oyaymux 3a60/1eBaHMIl.

Cocrosinue Mukpob6uoma pebeHKa B 3HAYU-
TEJTBHOU CTENeHN CBSI3AHO C PUCKOM Pa3BUTHS
B JaJIbHEIIIeM MHOTHX CePbe3HbIX 3a00JIeBaHUI,
B YaCTHOCTU XPOHUYECKMX 3a00JIeBaHUN KHIIEY-
HUKA, 9H0OKPUHHON, ayTOMMMYHHOMH, aJiiepriude-
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ckoil m apyroit matosoruu. Ocoboe BHUMaHUE
CIIEIUAJINCTOB TIPUBJIEKAIOT UCCIEOBAHUS CBSI3U
MUKPOOHMOMHBIX M3MEHEHHI Y JeTell ¢ pa3BUTHEM
IcUXnIecKkoit matosorun. Hampumep, ¢ pazmmaus-
MU B COCTaBe MUKPOOHOMa aCCOIUUPYIOT ayTU3M
[108,209,223,245,278].

3BecTHO, YTO MO3T B IETCKOM Bo3pacte 0bJa-
JIaeT OrPOMHOI MeTabOJIMYECKON CIOCOOHOCTDIO;
oH cocTasigeT 5—10% oT ob1eli Macchl Tea, OTBe-
yaet noutr 3a 50% 6a30Boii MeTabOINYECKOiT aHEP-
TUU TeJla W TI09TOMY OCOOEHHO YyBCTBHUTENEH K
HOHIKeHHOMY TToTpebenuio sueprun [214]. Bia-
rofapsi CrocOOHOCTH  COOOIIECTB  KUIIEYHOMN
MUKPOOHOTBI PETYJIUPOBATH KOJMUYECTBO ITOCTY-
HaoIei SHEPruK, MUKPOOHMOM MOKET UTPATh PETy-
JISTOPHYIO POJTb B PAa3BUTUM HEPBHOW CUCTEMBI HA
NPOTSIKEHUN TIEPBBIX JIeT KU3HU peberka. [Tapas-
JIeIbHOE CcO3peBaHne Kak MHUKPOOMOMa, Tak
u [[THC B Havasne KM3HU CBUIETEIBCTBYET O BO3-
MOKHOCTH IIyTEM OINTHMU3AINU MHUKPOOMOMHBIX
MPOIIECCOB CMOCOOCTBOBATH (hU3UOJIOTHUECKOMY
Pa3BUTHIO HEPBHOU cuCTeMBI y feTelt [223,269].

VMeroTcst CBEJEHUsI, YTO MHKPOOHMOM WIPaeT
poOJb B MMMYHHOM OTBeTE€ TIPU BaKIIMHAIUU
[63,279]. Bosiee BbICOKTE OTHOCUTETBHBIE KOJTAYE-
crBa Oakrepuii TuoB Actinobacteria v Firmicutes
ACCOIMUPOBAJIHCH ¢ GOJIee CHIIBHBIM I'YMOPaJIbHBIM
M KJIETOYHBIM OTBETOM TIPU BBEJICHUHM BAKITWHBI,
TOTZIa KaK OTHOCUTEJBHO BBICOKHE KOJMYECTBA
Proteobacteria w Bacteroidetes aCCOIUUPOBAINCH
¢ nonmxkeHHbiMu orBetamu [102,109].

PesynbTaThl MHOTOUMCJIEHHBIX WCCJIEIOBAHMI
MOCJIEZIHETO JECATUIIETHST YOSANTETbHO CBUIETEh-
CTBYIOT O TOM, YTO CTAHOBJIEHHE Y pebeHKa 3710pPOBO-
ro MUKPOOHOMa SIBJISIETCS Ba)KHEHIIUM (DaKTOpOM
dopMupoBaHUg HOPMATHHOU WMMYHHOH CHCTEMBI
U IPEAYNPEKAEHUS MHOTUX XPOHMYECKHX 00J1e3-
Hett. Iloatomy MepompusThs, HampaBJeHHBIE Ha
OINTHMU3AINI0 MUKPOOMOMHBIX IIPOIIECCOB B PaH-
HEeM JIETCTBE, BBI3BIBAIOT BCE OOJIBLIMN HHTEPEC
Yy MUKPOOHOJIOTOB, HEOHATOJIOTOB ¥ TIEIUATPOB.

CoBpeMeHHBbIe TMOAXOJbl K ONTHMHU3AIUU
npoiecca GopMHPOBAHUSA MUKPOOHOMA y JeTei
U €ro NoJiep-KaHus

Ocoboe MeCTO Cper CPEACTB, MCIIOIb3YEeMbIX
JUTSE ONTUMU3AIMN CTAHOBJICHUS 37I0POBOTO MUKPO-
6uoMa B paHHEM JETCKOM BO3pacTe, 3aHUMAOT
IPOOUOTHUKM.

Emte B XVIII Beke B Huzepiatgax ObLI0 peiio-
JKEHO 71T KOPMJIEHUS TPY/THBIX JIeTel, CTPaIafonTiuX
paccTpoicTBOM THIIEBAPEHNS, NCTIOTH30BATh CKBA-
nieHHyio naxty. Ilosxke mogBusca psll MPOJAYyKTOB
JIETCKOTO TIUTaHUs, KOTOPBIE IleJIeHalpPaBIeHHO

103



Yntamte Hac Ha canTe: http:/med-expert.com.ua

060TaImaINCch JKUBBIMUA KJIETKAMH JIAKTOKOKKOB
[31]. C pazBuTreM MUKPOOHOIOTUH U METOIOB OAK-
TepUATbHOI Tepalny BCe BO3pacTaioliee KoJmde-
CTBO JIaHHBIX, MOJTBEPKAAIONINX OJATOTBOPHOE
Bo3JelicTBue JakTobamun u OGudugodbakrepuii
Ha 3/I0POBbE TPYAHBIX JETel, CIOCOOCTBOBAIO
MOSIBJIEHUIO MIMPOKOTO ACCOPTUMEHTA MPO/YKTOB
JIETCKOTO TUTAHUS, COJEPKAIUX 3TU MIKPOOP-
raau3mbr [144].

B mocsiesiiuie ro/ibl NCIIOIb30BaHKE TIPOOUOTH-
KOB B HEOHATOJIOTUU W TeIUaTPUU 3HAYUTEIHHO
pactuupuioch. [logBuinch pe3ynbTaThl UCCAEO0-
BaHWii, KOTOPbIE IEMOHCTPUPYIOT OJIATONIPUSITHOE
BJIMSTHUE OT/ETbHBIX MPOOMOTHKOB HA TedeHHe
psizia 3a60JIeBaHMI KUIIIEIHUKA, TOKAa3aHA 11eJIeCO-
00pa3HOCTh WX WCIIOJIH30BAHUS TPU [HAPEE,
MUIIEBOH aJIepTuu M APYTUX BUAAX MATOJOTUH
[8,12,15,37,53,135,140,180,237,258,281].

HecmoTps Ha cI0:KHOCTD M XPYTIKOCTH TIPOTIEC-
ca (opMUPOBAHUS MOCTHATATLHOTO MUKPOOHOMA,
HAXO/AIIUICS B CTAJINU CTAHOBJIEHUST MUKPOOHBII
opraH HOBOPO’KJEHHOTO MPH HWCIOJb30BAHNN
aJIeKBATHOM Teparuy 3HAYUTEJbHO Jierye BO3Bpa-
TUTh K HOPMAJBHOMY MPOIIECCY, YeM BOCCTAHO-
BUTh yke cHOpMHUPOBABIIHECS MUKPOOHOMBI
JIeTeil CTapIiero BO3pacTa u B3POCJIbIX.

Boi6op mpobuoTHKa [Jisi HOBOPOJKIAEHHBIX U
JleTell paHHEero BO3PacTa UTPaeT KJIOYEBYIO POJIb
B ITOJIYYE€HUH TIO3UTUBHOTO pe3yJibTara. «/leTckuii»
IPOOMOTHK JOJKeH 00JafaTh PAAoM OMOJIOTHYe-
CKUX XapaKTePHUCTHK, IIPEKIE BCEro, yOeIUTeIbHO
JIOKa3aHHOU 6e301acHOCTHIO. C 1EJIbIO TIPEYTIPEsK-
JIeHUST OT/IATIEHHBIX HeKeJaTelIbHBIX Pe3yIbTaToB
BJMSIHUSI HAa 3[0POBbE peOeHKa, CIeLyeT BO3Iep-
KaThCsl OT PYTUHHOTO MCIIOJb30BAaHUS MHOTHX
MPOOMOTUKOB, COMEPIKAIIMX BUIbI MUKPOOPTaHW3-
MOB, HE TUIUYHbIE [Jisi GA30BOrO COCTABa MHUKPO-
6uoma peGeHKa, a TaKkKe JOMOTHUTENbHBIE HTPe-
JIMEHTBI HEMUKPOOHOTO MPOUCXOKIeHMs. BaskHoe
3HaUeHUE UMeeT OITuYecKas KOHUTryparus
MOJIOYHOI KHCJIOTBI, 0Opasyemoii mpu (hepmeTrarin
JIAKTO3BI TIPOOHOTHYECKUMU OakTepusiMu. V3BecT-
HO, 4TO (DU3MOTOTUYHON JIJIST OPraHu3Ma YesIoBeKa
00010 BospacTa sisJisiercst L(+)-MoJiouHas Kicjio-
ta. Harrporus, D(-)-Mosiounag kucjioTa Xyske rnepe-
HOCHUTCS OPTaHU3MOM 4YeJOBeKa, TaK KaK OHa
cHavasia rpeodpasyercst o AeicTBreM GepMeHTa
neruziporeHasbl  D-2-TUIPOKCUKHUCIOT U TOJBKO
mocJie 3TOTO acCUMUIMpyeTcss opranusmom [19].
[Tocrymienne B opranusm pebetka D(-)-makrara
BBI3BIBAET OMACHOCTH PA3BUTHUS AllUI030B, 0COOEH-
Ho y MasteHpKux geteit [208,209,252].

B nacrosiiiee Bpemsi 11e1ec006pPa3HOCTb WC-
MOJIb30BaHUsT MTPOOMOTUKOB [IJIsI O3/[0POBJIEHUS
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MHUKPOOHOMA HOBOPOJKAEHHBIX W JIeTeil PaHHEro
BO3pacTa IMPOAEMOHCTPUPOBAHA DPe3YJbTaTaMU
MHOTOUHCJIEHHBIX MCCJIE/IOBAHUIA.

Hawbosree yacTo B HEOHATOJIOTHN W TEIHATPHUH
UCITIOJIb3YIOT TIPOOMOTUKK HAa OCHOBE CAXapOJIUTH-
yecknx Oakrepuii ponos Lactobacillus v Bifidobac-
terium, 4TO, TIPEXKJIE BCETO, OTPENENIeTCs HEeMaTo-
TEHHBIM TpoduIeM 3TUX MHUKPOOPTAHW3MOB.
Kpome Toro, mpoOHOTHKN Takoro cocTaBa 0OJaa-
0T PSIOM JPYTUX TOJIE3HBIX CBOUCTB. K HUM,
B YaCTHOCTH OTHOCSITCS JIETOKCUKAIIUSI KCEHOOMO-
tukoB [12,171], 6uocunres ButamunoB [14,13,15,
101], mosresnbie Metabosmyeckue adexrs [17,19,
135,181], mosioKuTENbHOE BINSHUE HA TPAH3UT
comepskumoro kumednnka [170], KOHKypeHITHS
C TTATOT€HHBIMI MUKPOOAM 32 HY TPUEHTHI U CAlThI
cBa3biBanud [ 19,47], MOy g1t MMMYHHOTO OTBe-
Ta [19,173].

Bospacratomuii nHTepec BBI3bIBAET BO3MOK-
HOCTH WCITOJIb30BAaHUST MPOOUOTHKOB [IJIsT TIPO-
umaktukn passutusi NEC, koTopblil siBisercs
OJTHON M3 OCHOBHBIX TIPUYMH CMEPTHOCTH y HEJIO-
HOIIIEHHBIX HOBOPOK/IEHHBIX C OUeHbh HU3KOW Mac-
coii Tena ipu poxaenun [37,53,140,180, 194,254].
I1o 3aboseBatne OBICTPO MOPAKAET CIAUIUCTYIO
000JI0YKY KHUIIEYHUKA 1 MOKET CTaTh OCHOBAHUEM
It yaanenus ero dyactu. /loctarouno ahdextus-
HBIM cpencTBoM Tpodmmaktnkn NEC aBigercs
IPY/IHOE MOJIOKO, CIIOCOOCTBYIOIEE 3aCe/IeHUIO
KHUIIIEYHUKA TTOJIE3HON MUKPOMIIOPOH, OKa3bIBaIO-
el 037I0POBUTENBHYIO (DYHKITUIO HA CIU3UCTYIO
060JIOUKY ¥ TIOBBIIIAOIIEN 3aMUTHYIO (DYHKIHIIO
opranuama. /[is ycnseHust GJaronpusTHOTO BO3-
JENCTBYST TPYHOTO MOJIOKA 11€JIeCO00PA3HO IHTE-
pajJibHOE HCIIOJIb30BaHUE TIPOOUOTHKOB. Y HOBO-
POKIIEHHBIX, KOTOPbIe He TOJYYaioT TPYIHOTO
MoJioka, npoduiraktuka pazsutusg NEC 3a cuer
oboralleHnst palfioHa MUTaHUs TTPOOHOTUIECCKIMU
n00aBKaMU, ONTUMU3UPYIONMMH TIPoIiecce Gopmu-
POBaHUsT 3[0POBOTO MUKPOOMOMA, SIBJISIETCST Kpaii-
He HeoOXoaMMOoi. MHOTHE ¥CCIeJOBaHusT TIOKa3a-
JI 11e71ecO00Pa3HOCTh MCIOIBb30BAHMS TIPOOUOTH-
KOB it atoil 1iesn [53,89,140,147,157,194, 217,
218,224,254,255].

MeTtaananus [eBATH PaHAOMU3UPOBAHHBIX
1are60-KOHTPOJUPYEMBIX HCCIEI0BaHUN, B KO-
TOpble ObLIM BKJIOYEHBbl 1425 HeJOHOIIEHHBIX
HOBOPOJK/IEHHBIX, MOKA3aJ, UYTO 3HHTepPaJTbHOEe
BBeJIeHIE MTPOOMOTHKOB 3HAYMTETBHO YMEHBINAET
KoJm4ecTBO ciydaeB Tsskesoro NEC y nereii u,
KPOMe TOTO, TIPUBOJUT K JIOCTOBEPHOMY CHUXKeE-
HUIO CMEPTHOCTH OT 3TOrO 3a00JIeBaHUS JeTeil
¢ Maccoil Tena npu poskaeHun mesee 1000 T [22].
ABTOpBI MCCJIEZIOBAHKS YBEPEHbBI B HCOOXOMMOCTH
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IINPOKOTO UCTIOJIH30BAHUS TIPOOMOTHKOB B TIPOGH-
JIAKTUYECKUX 1eJIIX Y HEJIOHOITEHHbIX JIeTell.

PanjioMusupoBantoe uccliegoBanme, NPoBeJEH-
Hoe Ha TaiiBane cpemu 367 neteli ¢ OYeHb HU3KOU
MAccoii TeJia IPU POKIEHUH, TOKA3AJI0, YTO €5Ke/THEB-
HOE JIByKpaTHOE HazHaueHre MPOOHOTHKA, COMEPKa-
1iero mrramMmbl BUIOB Lactobacillus acidophilus v Bifi-
dobacterium infantis, va hoHe TPYJIHOTO BCKAPMJTBA-
HUS CHIKaeT yactoTy u TskecTb NEC [157].

B npyrom miaiebo-KOHTPOIUPYEMOM UCCJIE0-
BaHUM B nepuHaTasbHoM ItenTpe Shaare Zedek
(Uspaunp) m3 72 miazseHiieB ¢ O4eHb HU3KOM
Maccoil TeJsa, TMOJYYaBIIUX MPOOHOTHYECKYTO
CMeCh, COCTOSNIYI0 W3 TIPe/CTaBUTENEN BUIOB
Bifidobacterium infantis, B. bifidum w Streptococ-
cus thermophilus, y 3 (4%) ObLI IUATHOCTHPOBAH
NEC. B To ke Bpems B IpyIITie KOHTPOJIS, COCTOS-
meil u3 73 neTell, HaXOAUBIIUXCS Ha TPYJAHOM
WM CMEITaHHOM BCKapMJIMBaHuM, 3abosenn 12
(16,4%) nereit. Ilpm atom TsmKenmas dopma
NEC (craaus 2 uau 3 1o Bell) B mpobuormueckoit
rpymie pasBuiach y 1 pebenkans 72 (1%), a B Tpy1-
e KOHTpoJisi auarHoctrpoBano 10 Ttakux cirydaeB
cpemn 73 marmentos (14%) (P=0,013) [37].

B 0030pe, BBITIOTHEHHOM SITTOHCKMMU YYEHBIMH,
CYMMMPOBaHbI JIaHHbIE KJIMHUYECKUX HCCJIEeI0BA-
HUM, KacalolMXCs TOJb3bl OT TIPUMEHEHUs
y HEIOHOIIEHHBIX HOBOPOKAECHHBIX MTPOOHOTHYE
ckoro mramma Bifidobacterium breve M-16V [271].
g omenku 3anmuTHOTO 3(pderTa AaHHOTO TIPO-
OGUOTHYECKOTO TITaMMa B OTHOIIEHUU MPO(UIaK-
tukn pazsutuss NEC u gpyrux uHQEKIMOHHBIX
3a00JIeBaHMil Y HEIOHOIIEHHBIX HOBOPOKIECHHBIX
OBbLJIO MTPOBEIEHO KJIMHUYECKOE WCCJE0BAHIE C
yuactueM 338 feTel, POANBIINXCS ¢ OYeHb HU3KOM
Maccoil Tesa (001ast MPOAOJIKUTETbHOCTh UCCIIe-
JIOBAHUsI COCTaBUJIA TISATH JieT). [lanmenTtam HasHa-
yasicst npobuotuk B. breve M-16V B mose 10°
KOE/cyTku c mnepBbIX 4acoB IOCJE POXKIECHMUS,
TPYNIY KOHTPOJS cocTaBUin 226 HeJOHOIIEHHbBIX
JIeTel, He TToryvaBinx npoonotuk. Kak okasamacs,
gactora NEC u o6miast yactora MHGMEKIINOHHBIX
3a00JIeBaHUIl OblJIa CTATHCTHYECKH JOCTOBEPHO
MeHbllle B IpyIIie TpuMeHeHrst OnbumodbakTepuii
110 CPABHEHUIO € KOHTpoJsieM [271].

G. Deshpande u coasr. (2007) Ha ocHOBaHUK
MeTaaHaJM3a PaHIOMU3UPOBAHHBIX KOHTPOJIUPYe-
MBIX UCCJIEIOBAHII TIOKA3aJIH, 9TO TPOpUIaKTHYE-
CKO€ MCIOJIb30BaHNE TIPOOUOTHKOB Y HEOHOIIEH-
HBIX HOBOPOJKIEHHBIX CHUJKAeT 3a00JIeBaeMOCTb
NEC na 30% [61].

Takum 00pa3oM, pe3yJIbTaThl MPOBEIEHHBIX
HcCIeI0BaHnil yOeaUTENbHO CBUIETENbCTBYIOT
0 TOM, YTO HazHayeHHe MPOOUOTHKOB HA OCHOBE
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dbusnonornyeckux OakTepuil SABJISETCS BeChbMa
acddexTuBHOI Mepoil npodunaktuku NEC u apy-
ruxX MHQPEKIMOHHBIX 3a00J€BaHIil Y HEOHOIIEH-
HbBIX HOBOPOXKIEHHBIX.

[Tokazano 1NO3UTUBHOE BJIUSIHUE OT/AEJBHBIX
npOoOMOTHKOB Ha JAWHAMUKY POCTa M Beca JEeTell.
Hampumep, B ABOWHOM CJIENIOM HCCIEIOBAHUM,
BBITIOJIHEHHOM ¢ yyactueM 105 MiiajieHIieB B BO3-
pacre 0—2 Mecsia, ObLIO MOKa3aHO, YTO JIETH,
KOTOPBIM /IaBAJIN MOJIOUHYIO CMECh, COZIEPIKATIYTO
npobuornyeckuii mwramm Lactobacillus rhamnosus
GG ATCC 53103 B xonnentparuu 107 kieTok,/T,
JIydllie POCJM W HabuWpaiud Bec [0 CPaBHEHHIO
C JIeTbMU, KOTOPBIX KOPMHJIM TOH K€ CMeChIO,
HO Ge3 jobasienus npobuoruka [248]. B apyrom
uccIeIoBaHUK OBLIO MOKAa3aHO, YTO (hePMEHTHPO-
BaHHOE MOJIOKO, COJepsKaliee JaKTOOAIUJIIIBI
Buma L. acidophilus (10° kietok/r), ymiydriaio
mokasaTesqn pocta W Beca netei [221]. ABTopbl
OOBSICHSIOT TIOJIyYeHHbIE JIaHHbIE YBeJIHMYEHHEeM
KOHBEPCHUU MUK U, KAK Pe3yJIbTaT, yIydlieHueMm
YCBOSIEMOCTH TTUIIEBBIX WHTPEANEHTOB.

PesyabTathl 1m1anebo-KOHTPOIMPYEMbIX UCCIe-
JIOBAHUIA MTOKA3AJIN, YTO Y JIOHOTIEHHBIX HOBOPOIK-
JIEHHBIX, TMOJYYaloNuX C TMEePBOrO JHS KU3HU
mpOOMOTHK, COAEPKAIIUN JTaKTOOAINIIIBI BUA
Lactobacillus plantarum, naboganach KoJOHU3a-
U1 CJAUBUCTBIX MOJIOUHOKHMCJIBIMU OaKTEPUSIMHU,
KOTOpbIE TOJABJISIN TPOJU(EPAIHIO YCIOBHO-
MMaTOTeHHON TPaMOTPHUIATENbHON (JIOPHI, TpPeo-
GJiaziaroniieil y getei, mosryyaronux miamne6o [213].

Jlokazana wimHudeckast 3(hGEKTUBHOCTD OT-
JeJIbHBIX TPOOMOTUKOB B JICYEHUM HEIEPEeHOCH-
moctu Jsakrtodel [201], AAJl [19,23,33,64,123],
aTonmyeckux 3aboseBanuii [77,114,122,124,125,
126,211,240], poTaBUPYCHOTO TacTPOIHTEPUTA
y nereit [195].

[To marmeiv MeTaanammsa, mposeseHHoro G. Ber-
naola Aponte u coasr. (2013), mpoOUOTHUKKM MOTYT
ObITh 9P MEKTUBHBIMU TIPU XPOHIYECKON (IIEPCUCTH-
pyrolneit) auapee y aeteit. Bkiouenue mpoOUoTHKOB
Ha OCHOBE (PUBMOJIOTNYECKHX OAKTEPHIA B CXEMY Jiede-
HHST CITOCOOCTBOBAJIO COKPAIIEHUIO KPATHOCTH CTYJIa
U JUIITeIbHOCTH 3aboseBanust. HebmarompusTHbIX
1000YHBIX 3(P@EKTOB MCIOIB3YEMbIX TPOOUOTHKOB
B MICCJTE/TOBAHIT He BBIABJIEHO [36].

B KOKpaHOBCKOM CHCTEMATHYeCKOM 0630pe
[123] mokazana achdeKTUBHOCTD HEKOTOPBIX TIPO-
6UOTHKOB B mpoduakTrke passutust AAJly Tpya-
HbIX jleTeil. Ananu3 16 ucciaenoBanuil, B KOTOPBIX
yuactBoBa/ 3432 pebeHka, MO3BOJIMI CleaaTh
BBIBOJI, YTO 103bI IIPOOMOTHYECKUX OAKTEPUI BBIIIIE
5x10° KJI€TOK B CYTKU OCTOBEPHO CHUZKAIOT PUCK
passutust AA/l y neteit rpyaHoro Bo3pacra.
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[IpodumakTudecknii ahekT B OTHONIEHUU
OCTPBIX KHUINIEYHBIX 3a00JeBAHUN y MJIAJIEHIIEB
B psijie MCCIIeI0BaHUI MoKa3anu ouduaocomepska-
mue npobuoTuku [23,237]. ABTOPBI IOAYEPKUBaA-
10T IITAMMO- U JI0303aBUCUMBIN 9(P(DEKT UCITOITb-
3yeMBIX TIPENapaTos.

Vcnosp3oBanne TPEXIITaMMOBO# POOUOTH-
YecKoll CMecH T0Ka3ajo MoBbiiieHue 3hheKTrn-
HOCTU JiedeHUs JleTell paHHero BO3pacTa, 4To
BBIPA)KAJIOCh B YMEHBIIEHUU OCTPOTHI JHapen
U TPOJIOJIKUTELHOCTH TIPeObIBaHUS JIeTeil B CTa-
nmonape [605].

[To mammpiM L. Vitetta u coast. (2014),
HCTIO/Ib30BaHKE TTPOOMOTHKOB TIPU 3a00I€BAHISIX
JKETYJOUHO-KUTIIEYHOTO TPAKTa, B TeHe3e KOTOPBIX
MMeJIO 3HaueHHe BOCIaleHue, B OOJIbITMHCTBE
CJIyJ4aeB OKa3bIBAJO TOJOXKUTENbHBIN a(PdherT
[251]. TIo mamueim X.L. Liu wm coast. (2013),
HaszHaYeHUe MPOOHOTUKOB AETSM PAHHETO ¥ JI0-
IITKOJIBHOTO BO3PACTA CHUIKAJIO BEPOSITHOCTH BO3-
HUKHOBEHMS Y HUX nuapen [158].

B pangoMusmpoBaHHOM BOIHOM CJIETIOM TIJIa-
1100-KOHTPOJUPYEMOM HUCCJIEOBAHUN € YIACTH-
eM 742 rocnuranusupoBanubix gereil 1. Hojsak
u coaBT. (2010) moxazanu CHMXeHWE pUCKa BHY-
TPUOONLHUYHBIX WHQEKINIT JKeTy0IHO-KHIIITed-
HOTO TPaKTa W JIBIXaTeJbHBIX MyTeil B TIpyIIe
JIeTel, MoyYaBIIuX eKeJHEBHO TPOONOTHIECKMIT
mraMMm Buna Lactobacillus rhamnosus 8 100 ma
Kkuciaomosounoro mpoaykra [104]. B apyrom pan-
JOMU3UPOBAHHOM JIBOWHOM CJIETIOM TLIAIie60-KOH-
TPOJTUPYEMOM  UCCJIEJIOBAHWU, TTPOBEJIEHHOM
S. Sazawal u coasr. (2010) ¢ yuactrem 624 nereit
1—-4 net, B TpyIIIe EeTEH, TIOTYYABIINX C MOJOKOM
B TedeHue rojaa KyabTypy Bifidobacterium lactis,
MOKa3aHO CHIKeHMeE 3a060JIeBAEMOCTH AU3EHTEPH-
ell ¥ PecnupaTopHbLIMU WH(MEKIUIAMU HUKHUX
JbIxatesibubix myTteit [225]. Tlo ganmbiM cuctema-
trudeckoro oob3opa J.A. Applegate u coasr. (2013),
BKJIIOUEHHE MPOOMOTUKOB B TEPAIMIO OCTPOM
Mapen y JleTeil MJIajiiie TISITH JIeT COKPAIao
JUTUTEJIBHOCTD JIMaper U KPAaTHOCTb CTYyJIa, HAYu-
Has co BTOporo Hs 3aboseBanus [26]. Ilo man-
ueiM N. Phavichitr u coasr. (2013), ucrnosbsosa-
HUe TPOOMOTHKA Ha OCHOBE IIpeACTaBUTENeH
BunoB Lactobacillus acidophilus w Bifidobacterium
bifidum B Tepanuu gereii, roCIUTATM3NPOBAHHBIX
B CTAIIMOHAP 10 TIOBOJLY OCTPOI /IMapen, CoOKparia-
Jio cpoku ux rocnutanusanuu [202]. Meraananns
H. Szajewska u coasr. (2013), B KoTOpOM OBLIO
MIPOAHAIN3UPOBAHO 15 paHIOMU3NPOBAHHBIX KJTH-
HUYECKUX UCIbITaHUI ¢ ydactuem 2963 nereit
C OCTPBIM TAaCTPOIHTEPUTOM, MTOKA3AJ, UTO BKJIIO-
YeHWMe B Tepamuio MPOOMOTHYECKOTO IITamMMa
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Lactobacillus rhamnosus (LGG) cHwxamo u-
TeJbHOCTH uapen [238].

[TokaszaHo, 4TO OT/AEIbHBIE TIPOOMOTHKU Ha
OCHOBE JIAKTOOAIIILIT CIOCOOHBI YMEHBIIIUTH PUCK
racTPOMHTECTUHAIBHON KOJOHM3AUU TrpubaMu
pona Candida v o3aHero cemncuca y HeJJOHOIIEH-
HBIX HOBOPOSK/IEHHBIX, HAXO/SAIINXCS B OT/ICJIEHUN
WHTEHCUBHOU Tepanuu. JleTu, npuHUMaIOIMe
NPOOMOTHKM, XapaKTEePU30BAIMCh TaKkKe MEHb-
nieil 4acTOTON HEBPOJIOTUYECKUX HApyIIEeHU! Ha
MEPBOM TOJ/Iy JKU3HU 10 CPABHEHUIO C KOHTPOJIb-
HOUi Tpymmoi [215].

Bce Gosbiiie mMOsIBJIsSIETCS TaHHBIX O Oojiee
BBICOKOIT 3(h(PEKTUBHOCTH TTOJIMBUIOBBIX IIPOOHO-
TUKOB. KimHWYeckne wucciefloBaHUs MMOKA3aJu,
4TO OHM OKasajuch OoJjiee AEHCTBEHHBIMU IPU
segernn gereir ¢ AAJL [242].

CoryiacHO COBpEMEHHBIM PEKOMEH/IAINAM, BCe
6OJIbHBIE, TOJyYalonie aHTHOMOTHKH, TOJIKHBI
HPONTH KypC TPOOMOTUYECKO MPODUTAKTHKH.
Beccriopro, panHbie pPeKOMEHIAIMU  JIOJIKHBI
OCHOBBIBATHCSI HA Pe3yJIbTaTaX dKCIEPUMEHTAITh-
HOTO ¥ KJIMHWYECKOTO W3YYeHWS] YyBCTBUTEIh-
HOCTH TIPOOMOTHYECKUX MHUKPOOPIraHU3MOB K Pas-
JUYHBIM ~ aHTHOAKTEPUATbHBIM  IIperapaTaM.
B HexkoTOpBIX MCCAEIOBAHUSAX MOKA3aHO, YTO
npueM MpoOHOTHKA Ha OCHOBE MOJIOYHOKHCJIBIX
GakTepuii CrocoOeH TMPeROTBPaTUTh CHUKEHUE
HOMYJISIIIAI KUIIEYHBIX JTAKTOOAIINII, CBSI3aHHOE
¢ mpuMeHenneMm aTuOMoTnkoB [33,103,140,204,
243,282]. B apyrux cOOOIIEHUSIX TTOYEPKUBAETCS,
YTO OJIHOBPEMEHHBII MTPUeM aHTUOUOTHKOB C MTPO-
OUOTUKAMU BO3MOKEH TOJBKO C yYETOM pEe3H-
CTEHTHOCTH TIPOOUOTUYECKUX MUKPOOPTaHU3MOB
K WCIOJIb3yeMbIM aHTHOAKTEPHaIbHBIM TIperapa-
tam. B aToM ortHomenuu 6osiee ahHEKTUBHBIMU
SIBJISTIOTCST TTOJIMBUI0BBIE TipobuoTuk [ 1,138,175].

Ha 6ase kadenpsr gerckux wadexiuii Harmo-
HAJbHOTO MEIUIIMHCKOTO YHUBEPCUTETA WMEHU
A.A. DBoromoJibila TPOBEJEHO HCCJEOBAHUE,
B KOTOPOM M3ydasin 3(h(HeKTUBHOCTh BKIIOUEHUST
OTEYECTBEHHOTO MYJbTUIIPOOUOTUKA «CuUmbu-
mep®s> B KOMILIEKCHOE JiedeHre JeTell ¢ mHpeK-
[IMOHHOU TaTosoTnel (THOMHBIN MEHUHTUT, JIAKy-
HapHasg aHrTuHa, MHeBMoHust). KoHTpoJibHOM
rpynme geteil (n=36) HazHAYAIW CTAaHAAPTHYIO
TEpaIio OCHOBHOTO 3a60JIeBaHMsI, B TOM YHCJIE
U antubaKkTepuasibHble cpeiacTBa (MEHUIIUIINH,
nedrpuakcon, mneporakcum). OcHoBHaAsi rpyiia
(n=34) 1OMOJHUTEJNBHO IOJyYaa MYJIbTUIIPO-
6uoTuK «Cumbumep®s, KOTOPBI OTIWYAETCS
PE3UCTEHTHOCTHIO K HamboJsiee pacripoCcTpaHeH-
HBIM aHTHOAKTepUaJIbHBIM cpeacTBaM. IIpemapar
HAa3HAYaJICsl HA BECh TEPHOJ aHTHOMOTHKOTEpa-
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muu u B Tedenne 10 mHEN mocie ee OTMEHBI.
[Ipumenenre MysbTupobuoTuka «Cumbumep®s
MO3BOJINJIO YMEHBIIUTH BHIPAKEHHOCTh OCHOBHBIX
MOGOYHBIX CHUMIITOMOB aHTHUOMOTUKOTEpAINU
CO CTOPOHBI JKEJIYIOYHO-KHUIIEYHOTO TPaKTa
(nmapest, 60Jb B JKMBOTE, METEOPH3M, PBOTA),
4TO TO3BOJIMJIO ABTOPAM MCCJIEJ0BAHUST C/IEJIaTh
BBIBOJI O 11€7IECOOOPA3HOCTH €T0 BKJIFOYEHHUS] B KOM-
TUIEKCHYTO TePaITiio MH(MEKITMOHHbIX 3a60eBaHuii [1].

Yacroii mpobseMoil y ieTeil epBhIX MecsIeB
JKUBHU SIBJISIIOTCS KUIIEYHble KOJMKU. B moja-
BJISIONIEM OOJIBITUHCTBE CIyYaeB KOJIUKHM BO3HHU-
KalOT BCJIEJICTBUE MPUCIOCOOIEHUS JKETyI0UHO-
KHIIIEYHOTO TpakTa peGeHKa K HOBBIM YCJIOBUSIM
[266]. TTockosibKy TIpM YacTBhIX KOJIMKAxX y JeTei
BBISIBJISIIOTCST HAPYIIEHUs] B CTAHOBJIEHUN KHUIITeY-
HOW MUKPOOHOTHI, TPE/JIaraeTcsl BBEIEHIE B pa-
IIMOH poGHoTHYecKnx cmeceii [231].

UccnenoBanve UTATbIHCKUX yYEHBIX U3
TypuHCKOTO YHHMBEPCHTETA ITOKA3bIBAET IMO3MU-
TUBHOE BO3/IEHCTBHE OTAEIbHBIX IIPOOMOTUIECKUX
JAKTOOAIMIIT Ha COCTOSTHHE HOBOPOKIECHHBIX
" [[eTefI IIEPBbLIX MECAINEB KM3HU ITPU KUIIEYHbBIX
koJsinkax. [Toxokue pe3ybTaThl MOKa3aiu u Japy-
rue wuccaenoanus [98,113]. Tak, mpoOHOTHKM
HA OCHOBE MOJIOUHOKHCJIBIX OaKTepHii, Hapsiay
C yMeHbIIIeHNEeM WHTEHCUBHOCTU KHUIIEUHBIX
KOJIUK, yMEHbBINAJU YacTOTy CPBITUBAHWI W
PBOTHI, GJATONPUSATHO BV Ha TIEPUCTANBTHKY
KUTIIETHIKA HeJIOHONIEHHBIX HOBOPOXKIEHHbIX.

F. Savino u coasr. (2007) 6bLIO ycTaHOBJIEHO,
4TO B KHUINEYHOW MUKpodope gereil, crpa-
JIATONINX KOJMKAMH, B TOPA3l0 MeHbIeM KOJIH-
4ecTBE COJEPIKATCS MOJIOYHOKHCJBbIE OakTepuu
U Yaile BCTPEYaloTCs aHadsPOOHbIe TPaMHETraTHB-
Hble TPOKaprOThl. CEeMUTHEBHBIN KYPC MCIIObH30-
BaHU JIaKTOOAINJLISIPHOTO TPOOMOTHKA B PaHI0-
MU3UPOBAHHOM CJIETIOM ITPOCIIEKTUBHOM MCCJIENIO-
BaHWU [OKa3aJ 3HAYUTEIbHOE CHUKEHUE CHM-
IITOMOB TIPOSIBJIEHUsI KOJUK Yy 95% MIajeHIes
110 CPaBHEHWIO C KOHTPOJLHOUW TPYIIION JeTe,
rJie TOJBKO 7% OTBETUJIM HA TePAIMi0 CUMETHKO-
nom (p<001) [224].

WccnenoBanust oKazasu, 4TO rPyHOE BCKapM-
JMBaHue U JoGaBieHne MPOOMOTHKOB Ha OCHOBE
O6udugodakTepuil MOKET MOJAep:KaTh OIITH-
MaJIBHBIN COCTAB MUKPOOMOMA KUTIEYHUKA U YJTyd-
IITH OTBET HA BAKIIMHbI B PAHHEM JIETCKOM BO3pa-
cTe. YCTaHOBJIEHO, YTO AMCOMO3HAsT MUKPOOHOTA
myTeM MOAUMUKAIUKU MEXaHU3MOB Pa3BUTUS
T-mMMOINTOB MOKET HETPSIMBIM 00Pa3oM H3Me-
HATH OTBeT Ha BBefenue Bakiimd. M.N. Huda
u coasT. (2014) moauepKUBAOT, YTO MPOOUOTHKU
IpW  BaKIUHAIMK OCOOEHHO IOJIE3HBI JETSM
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paHHero Bo3pacTta, KOTOPbIE TTO/IBEPKEHBI JaCThIM
UHGEKITMOHHBIM  3a00JIEBAHUSIM, TOCITMTAJIM3A-
USIM ¥ Ha3HAYeHUI0 aHTHOMOTHKOB, TOBPEX-
JatoIux MUkpoorom pederka [109].

PesynbTatamMu OT/IeIbHBIX UCCAEIOBAHUIT TIPO-
JIEMOHCTPUPOBAHO, 4YTO Tpeobiamanue Oudu-
nobakTepuii B coCTaBe MUKPOOMOMA KHIEYHUKA
y ZieTell paHHEero BO3PacTa MOKET CTUMYJINPOBATh
pasBuUTHE BUJIOYKOBOW >KeJIe3bl M MMMYHOJIOTH-
YyecKHe OTBEThI KaK Ha TIePOpaJIbHbIE, TAK U HA TTapeH-
TepaJbHble BaKIMHBL. B TO ke BpeMs yMeHbIIIeHne
KoJmaecTBa OUUI00aKTEPHil 1 YBeIMIeHUe TOITy-
JISAIUN  YCJIOBHO-TTATOTEHHBIX MUKPOOPTaHU3MOB
CIIOCOOCTBYET BOSHUKHOBEHHIO CUCTEMHOTO BOCITA-
JIEHVISI, PA3BUTHUIO UMMYHOCYTIPECCHU 1 MEeHee BbIpa-
JKEHHOMY OTBeTY Ha BBezieHue BakiumH [109,175].

OpHoil 13 BayKHENIINX MEAUIIMHCKUX TIPoOIeM
ocTaercs Tpenylnpesk/eHne pasBUTUS Y JeTei
ayteprudeckux 3aboseBanmit. Kimmanaeckue ucmbi-
TaHWs, Kacaloluecs TPOPUIAKTUKN aJJIEPTUHA C
MIOMOII[BIO TPOOUOTUKOB, OKA3AJIMCH YCIIEITHBIMU.

[Ipeamomaraercsi, 9TO TPeEAPACIIONOKEHHOCTD
pebeHKa K aJlJIepruy OnpeIessieTcst (PU3uoJI0rnIHO-
cteio MukpoOmoma. A. Shreiner u coasr. (2008)
MOKA3aJI1 3AMETHBIE PA3JTMUHUS B COCTABE KUTIIETHOM
MHUKPOQIIOPBI 37I0POBBIX ¥ JIUIL C aJIJIEPTHEil U BO3-
MOKHOCTB O0JIETYeHUsT TIPOSIBJIEHII aJUIEPIUH TTPU
HCIIOJIb30BAaHUK HEKOTOPBIX MPOOHOTHKOB [232].

Panom mcciepoBanmii mokazaHa BO3MOKHOCTb
MPOGMUITAKTHKY Pa3BUTHSI aTOTIMYECKNX 3a0071€Ba-
HUIT y MJIAJIEHI[EeB ITyTeM ITprueMa mpoOMOTHKOB Kak
MaTepbIO B Tleproji GePEMEHHOCTH, TaK U PeOEHKOM
mocJie ero poxkaenns [67,122,135, 196,210].

[Tokasano, uTo mpoTuBoaIeprudeckas 3gd-
(eKTUBHOCTD TTPOOMOTUKOB 3HAYUTETHHO MTOBbI-
nraeTcs y JieTeid, moJaydaoiux rpyaHoe MOJIOKO,
0COGEHHO ec/i TIPOOUOTUKY MPUHUMAIN TAKKE
UX MaTepH B EPUOJIBI OEPEMEHHOCTH U IPYAHOTO
kopmiieHust [67]. JKeHckoe MOJIOKO COMEPIKUT
Ba)KHbIE MMMYHOPETYJSATOPHBIE (haKTOPBI, Ha-
npumep TGF-f u IgA, koTopbie MOTYT 3amuiiaTth
MJIAJIEHIIa OT Pa3BUTHS aJLIepPrudecKux 3aboJie-
Banmii [212]. buomorndeckue MeXaHU3MBI,
OTBETCTBEHHbIE 3a TaKWe CBOWCTBAa TPYAHOTO
MOJIOKA, U3YYEHbI ellle HEOCTATOUYHO U TPeOYIOT
JAJIbHEHIINX NCCIeIOBAHU.

B KOMOUHUPOBAHHBIX UCCJIEIOBAHUSIX C Ipe-
HATQJIbHBIM WM IOCTHATAJIbHBIM HPUMEHEHUEM
IpOOMOTUKOB HAGJIOATIOCH 3HAYUTETTHHOE yMe-
HbIlleHre OOIIero MPOsIBIEHUST IK3eMbl U/UJIU
[gE-accommumpoBannoii ax3eMbl B 6 3 9 omy-
OJIMKOBAHHBIX PAHIOMU3UPOBAHHBIX KJIUHU-
YeCKUX MCCJIeI0BAHUSX, BBITIOJTHEHHBIX C yYaCTH-
eM JeTeli B Bo3pacTe M0 ABYX JeT [67,124,
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132,142,186,263]. B Tpex mccieqoBaHNAX TaKUX
addekroB He HabOHaM0Ch [21,111,139].

B nposegenrom B 2012 1. MeTaanaiause ObLIO
00HApYKEHO 3HAYMTEIHHOE YMEHbIIEHWEe PHCKa
3abosieBaHMs 9K3e€MOil y gerell 2—7-JeTHero
BO3pacTa IMPU HCIOJIb30BAHUH JKEHIIUHAMYA BO
BpeMsi 6EpPEMEHHOCTH TIPOOGUOTHYECKUX JIAKTOOA-
IAJLI TIO0 CPaBHEHUIO ¢ T1ae6o U mpoOrMoTHKaMU
npyroro coctasa [65].

B nByx npyrux mcciefnoBaHUsSX ¢ UCTIOJIb30Ba-
HUEM Pa3IMYHbIX TPOOMOTHYECKUX CMeceil TToTy-
YEeHO YMEHBIEHNE CJIy4aeB 9K3eMBbI uepe3 TOJI
[132] m yepe3 Tpu Mecs1a cooTBeTcTBEHHO [ 186].

K. Wickens u coasr. (2008) uccienosamu adext
JIBYX BUJIOB TIPOOUOTHUKOB 110 OTHOIIEHUIO K T11a1e00
1 TI0Ka3au, 4to mramMM L. rhamnosus HNOO1 s3xaumn-
TEJIbHO CHUKAJ CIydan ak3eMbl U [gE-accormmpo-
BaHHOI 9K3eMbl HA BTOPOM TOJLY, OJTHAKO OH HE BJIVISLIT
Ha COCTOSTHUE CeHCHOM3armm [264].

I[To manueim S.I. Woo u coasr. (2010),
12-nepenpubiii ipueM L. Sakei KCTC 10755BP
MaJIEHbKUMHU JIETBMU TaKKe TIPUBOJIUI K TIOHUKe-
nuio SCORAD (scoring of atopic dermatitis —
IITKAJIA ATOTTUYECKOTO JIEPMATUTA) U YMEHbIIEHUIO
aKTUBHOCTH 3a00JIeBaHUsI B TPU pasa 10 CpaBHe-
HUIO C JIETHMU, KOTOPBIM JaBasu 1iame6o [265].

AHanu3 pe3ysbTaTOB U3BECTHBIX HCCJEI0BA-
HUM TOATBEPIKIAET 3HAYNTETbHBIE PA3IUIHS TIPO-
OMOTUKOB OTHOCHUTEJIbHO WX OMOJOTHYECKON
akTuBHOCTU. ClleIoBaTENBHO, TIPY IJIAHUPOBAHIHT
KIMHUYECKUX HCIBITAaHWI HEOOXOAUM TIATEe h-
HBII aHAJIN3 HE TOJIBKO BUIOBOTO, HO U IITAMMOBO-
ro cocraBa IMPOOMOTUKOB.

Heo6x011M0 OTMETHUTB, 4TO, HECMOTPSI Ha TI0JI0-
JKUTEJIBHBINA 2(dEKT psiia TPOOGHOTHKOB, HEKOTO-
pble mcceoBaTen HabIoaId TakKe yBelInde-
HUEe C/Iy4aeB acTMa-IOAOOHBIX CHMIITOMOB 4Yepe3
nmBaroza [139] u uepes ceMb JieT mTocIe 3aBEPIICHUS
npuema npoduoTrkos [126]. Ito ykasbiBaer Ha TO,
410 OBLIO OBl OYEHD BaKHO HAOJIIOATD 32 UCIIBITYe-
MBIMU TPYTIIAMU HA MPOTSLKEHUT HECKOJBKUX JIET
C TEeJTPIO BBISICHEHUS JTUTETHbHOCTH BJNSHUS TTPO-
OGUOTHKOB Ha COCTOSTHUE 37I0POBbST JICTEH.

[Tpu mpuMeHeHUH TPOOMOTHYECKOTO MITaMMa
L. paracasei F19 Obu10 TIOJY4€HO yMEHBIIEHUE
061X ciaydaeB ak3eMbl oce 13 mecsies [260].
B mesom atu mccseoBaHNs MO3BOJSIIOT YTBEP-
JKJIATh, YTO OJTHO TOJIBKO TIOCTHATAJIIbHOE TIPUMeHe-
HUEe MPOOHOTUKOB MOKET OBITh HEIOCTATOYHLIM
JUIST TIOHWZKEHUWST YaCTOThl KIMHUYECKUX CUMIITO-
MOB aJJIEPIUYeCKUX 3a00JI€BaHMiT W CBUIETE b=
CTBYIOT, YTO PaHHUN TIEPUOJ JKU3HHU, KOT[A MOKHO
OKas3blBaTh BJAUSHUE HA MUKPOOMOM U UMMYHHYIO
(yukmnuio, HaYMHAeTCS elle [0 POXKIEHUs.
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W3-3a pasnmumii B TOCTPOEHUMW WCCAETOBAHUN
BeChbMa TPYAHO MOJYUYUTh 3HAUYMMBIE BBIBOJIBI.
OueBuIHO, YTO OJIHOTO TOJIBKO TPEHATATHLHOTO
NPUMEHEHHsT TPOOUOTHKA HEIOCTATOYHO — €ro
HeOOXO[MMO HCIIOJIb30BaTh TakKKe€ U B IMOCTHA-
TaJbHBIN TTEPUO/I.

F. Campeotto u coat. (2011) nokazanu apdek-
TUBHOCTH (DEPMEHTHPOBAHHOI MPOOUOTHYECKOM
(dhopmyJibl Ha OCHOBe KyJIbTYp Bifidobacterium bre-
vis u Streptococcus salivarius subsp. thermophilus
y HejloHOIIeHHbIX JieTeil. [locyie nByxXHEnENIbHOrO
KOPMJICHUSI TIPOOMOTHKOM MJTQJIEHI[EB C TecTa-
IIUOHHBIM Bo3pacToM 30—35 Hezieb aBTOPBI OTMe-
TUJIU YMEHbIIIEHNE TPOBOCIATIUTETHHBIX MAPKEPOB,
CBSI3AaHHBIX C HEKOTOPBIMH OCOOEHHOCTSIMU JKEJTy-
JIOYHO-KHUIIIEYHOM TOJIepaHTHOCTH [46].

ITo manusiM P. Van Baarlen u coast. (2009),
poOUOTUK HA OCHOBe JiakTobanul Buaa Lacto-
bacillus plantarum WHIYIUPYET TOJEPAHTHOCTH
K MHIIEBBIM aJIJIepreHaM 3a CueT MHUTHAIAN Ty TH
AhR-curnanmsanum B npezensax CAU3UCTOR 060-
Joukn [246].

[MosiBrisiercst Bce GoJibiie OOHAMEKMBAIOINX
Pe3yJbTaTOB MCCJAE0OBAHUMN, TOITBEPKAAIONUX
1eJ1ecO00Pa3HOCTh UCIOIB30BaHKS TPOOHOTUKOB
i1 TpOGUIAKTUKY Y JIeTell pecrnupaTopHbIX
3aboseBanuii. J[BoitHoe ciernoe 1amnebo-KOHTPO-
JUpyeMOe PaHAOMU3UPOBAHHOE HCCJIE0BaHIE
nposoausiock ¢ 1 gekabps 2000 1. 1o 30 ceHTAOPs
2002 r. B 14 1meHTpax 1O yXOAy 3a PeOGEHKOM
B obsactu Beap-Illesa (M3pauin). B uccienosa-
HUs1 OBLIM BKJIIOYEHBI 3/0POBBIE JOHOIIEHHBIE
net Bo3pactoM oT 4 mo 10 mecsnes. Ilpomon-
JKUTEJTBHOCTD HAOIOECHNUS JIJIST KsK/IOTO YIaCTHIKA
cocrasuiia 12 wemenb. VcnonbzoBatue mpoOHOTH-
KOB Ha OCHOBe JIaKTOOAImju1 1 6udumobakrepuit
MOKAa3aJ0 3HAUYMTEJIbHOE CHUKEHUE YaCTOTHI
3a00JIEBAEMOCTH JIETE€Hl PeCIPaTOPHON MaTOJI0-
rueii, cokparienne mpoI0EKUTETBHOCTH OOIe3HN
U TMO3BOJIMJIO YMEHBIIUTh /103y TPUMEHSIEMOTO
B Tepanuu aHTuOnoTrkKa [259].

Mopyasinust MUKPOOUOTHI TIpe/iaraiach B
KavyecTBe MPEBEHTUBHOTO CPEACTBA MPOTHB OOBIY-
HBIX TIPOCTYAHBIX U TPHUMIO3HBIX CUMIITOMOB Yy
nereii [155,274]. B nBoiiHom cieriom 1iare6o-
KOHTPOJMPYEMOM HCCIeIoBaHNN 326 ieTeil B BO3-
pacre ot 3 710 5 JIeT paHIOMU3UPOBAHHO MOy YaJIH
JIBAXK/IBI B JIeHb HA TIPOTSIKEHUU TECTH MeCSIIEB
npobuornyeckuii mramm Lactobacillus acidophilus
(n=110), wiu cmech mrtammoB L. acidophilus n
B. animalis lactis Bi-07 (n=112), win miame60
(n=104). K koHIty ucciaenoBanusi 66110 0OHAPY-
JKEHO, YTO TI0 CPaBHEHHWIO C TIPYIIoi 1iaiebo
y JleTel, MOTYyYaBIINX OHOTITAMMOBBIN MU KOM-
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OMHMPOBAHHBII TPOOUOTHK, HAOIIOAATOCH 3HAYN-
TeJIbHOE CHUJKEHUE YaCTOThl W JIJIUTEJIbHOCTU
COCTOSIHUI C [MOBBIIIEHHOH TeMIlepaTypoil, Kalis
u punopeu [155].

B pangomMusupoBaHHOM KOHTPOJUPYEMOM
UCTIBITAHUN TIOKA3aHO YJIY4IIeHNe MYKO3aJIbHOTO
MUMMYHUTETA U CHUKEHUE YaCTOTbl U TSKECTU
KHMIIEYHbIX U PECHUpPaTOPHBIX 3ab0JeBaHUil Y
JeTel, MPUHUMATOITUX HOTYPT, COAEPKAITUN TTPO-
6uotnueckuii mramm L. rhamnosus CRL1505.
Yacrora nHGEKIMOHHBIX 3a001eBaHUI YMEHBIITH-
jach ¢ 66% B 1ranebo-rpyiie 10 34% B rpyiie,
KOTOpasi ToJiydasa HOrypT ¢ TPOOMOTUKOM.
[Tpr sTOM HaGIIOIATOCH TaKKe 3HAYMTETHHOE
yMeHbIIIEeHHE TIoKa3aTe el TssKecTr 3a60IeBaHuid,
TaKUX KaK JINXOpaAKa i HeOOXOMMOCTD IIPUMeHe-
HUST aHTUOWOTUKOB, Yy JA€TeH, MOJy4aBIINX IPO-
6uornyeckuii orypr [250].

Eme omno panpoMusmpoBaHHOE KJIWHUYECKOE
nuccaenosanue ¢ ydactueM 110 3mopoBbix gereit
B BO3PACTE OT OJTHOTO MECSIIA JI0 YE€ThIPEX JIET, TIOKA-
3a70 mpodumakTIuecKyo 3(h(MEeKTUBHOCTD MYJTbT-
unpobuoTuka «CuMOUTEP» OTHOCUTEBHO 3a001€-
BaeMOCTH JleTeil CE30HHBIMU PEeCIUPATOPHBIMU
3a00J1eBaHUSIMU. Y CTAHOBJIEHO, YTO TPEXMECSYHBbII
Kypc TpueMa MYJbTUIIPOOMOTUKA YMEHbBIIAET
Tskects OPBU y ieteii u iy TeTbHOCTh OCHOBHBIX
CUMITTOMOB 0OOJI€3HH, CHUKAET BEPOSITHOCTDH Pa3BH-
st ocaokHennit OPBU 1 HeoOX01MMOCTh Ha3Ha-
YeHMst aHTHOAKTepHaIbHbBIX TIpernapartos [2].

ITo mamasiMm A.M. Deasy u coast. (2015),
pUMeHeHre TPOOMOTUKOB Ha OCHOBE Helccepuil
Buga Neisseria lactamica B hopMe Katiesib jJist Hoca
YMEHbIIAET KOJOHU3AIUIO BO3OYAUTEIeM MEHUH-
ruta Neisseria meningitidis. YueHble mpejmoJiara-
10T, YTO yCTaHOBJIeHHbIe 3(DPMEKThI peann3yoTcs
3a CUYeT MEXaHU3MOB KOHKYPUPYIONIUX B3aUMOOT-
HOIIEHWIT MUKPOOPTaHU3MOB JIMOO BPOKIEHHBIX
MMMYHHBIX OTBETOB, KOTOPbIe cpabaThIBAIOT IPU
HAJIMYUK He0OXOMUMBIX cMOUOHTOB [60].

JleueHune ¢ M3MEHEHNEM COCTaBa MUKPOOMOMA,
BKJITOYAs (DEKAJIbHYIO TPAHCIJIAHTAIINIO U UCTIOJIb-
30BaHMe MPOOMOTHKOB, JaBAJIO YJIydlIeHHEe HEKO-
TOPBIX CUMIITOMOB y fleTeit ¢ aytusmoM [128,219].

Y4uuTpiBass MHOTOUUCJIEHHBIE PE3YJIbTAThI UC-
CJIe/IOBAHUT, TEPCIEKTUBBI UCIOJIB30BAHUS TPO-
OMOTHKOB st NMPOGUIAKTUKNA W yCTPaHEHUS
IMCOMOTUYECKUX HApyIIeHUH y JeTeil B HaCTOsI-
Imee BpeMs BBI3BIBAIOT BO3PACTAIONIUNT WHTEpPEC.
Bwmecrte ¢ Tem Bompoc o MpopUIAKTHIECKOM
HCIIOJIb30BaHUU TIPOOMOTHKOB B HEOHATOJIOTUU
Bce elte 6YpHO AUCKYTUPYETCSI.

B wactHOCTH, CylIecTByeT MHEHUE, UTO Ha3Ha-
YeHue MPOONOTHIECKUX MTPENAPaTOB IPAKTHUECKI
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3/I0POBBIM HOBOPOSK/IEHHBIM SBJISETCS HEIEJIeCcO-
00pa3HbIM, MOCKOJBbKY MOJKET IPENsSTCTBOBAThH
NPWKUBJIECHUIO (PU3MOTOTUYECKUX IITAMMOB
marepu. OaHAKO HEOOXOAMMO YYUTBIBATH, UTO
cpasy ke TOCJe POKAEHUs] PeOEHOK Momagaer
B MUP, TIJIOTHO 3aCEJIEHHBIN YCIOBHO-TTATOT€HHBI-
MU MHKPOOPTaHU3MaMHU, CPEAN KOTOPBIX 0COOYIO
OTIACHOCTDb JIJIST €TO 3/I0POBBSI TPECTABISIOT
TOCTIUTAJIbHBIE MTaMMBL. Ecsin y B3pocioro yemno-
BeKa OOJIbIIasi 4acTh 9K30T€HHONH MUKPODIIOPHI
norub6aeT 3a C4YeT aKTHUBHOCTU MEXaHU3MOB
criermupIecKoll W HecTelNMMUUIeCKON 3aIluTH,
OPTaHW3M HOBOPOJK/IEHHOTO MeHee 3alluIieH
OT BHEIITHE MUKPOOHoJIoTyeckoii ataku. [Toaromy
3HAUMTEIbHAS YACTh MOMAIAIOIINX B €r0 OPraHu3M
MUKPOOHBIX KJIETOK MMEET IHAHC BbIKUTH U Hapy-
IIUTH MEXaHU3MbI (POPMUPOBAHUS MUKPOOUOMA.

OcHOBHas 3aIUTA OPTAaHU3Ma HOBOPOSK/EHHO-
rO — 3TO KOHTAKT C TEJOM 3/[0POBOI MaTepu
1 eCTeCTBEHHOEe BCKapMJMBaHue. B coBpeMeHHBIX
YCIOBUAX JAaHHBIM TPEBEHTUBHBI MeEXaHU3M
B GOJIBIIMHCTBE CJIyYaeB He SBJISIETCS 0CTATOUHO
adppexTuabiM. OO 9TOM CBUIETEIHCTBYET,
B YaCTHOCTH, TOT (DaKT, 4TO ecJii paHee hasa TpaH-
3UTOPHOTO ANCON03a Y 37I0POBBIX HOBOPOKIEHHBIX
Juiach 6—8 CyTOK, TO B HACTOsIIIEe BPEMsS TOT
mpoiiecc MPo0JKAeTCS He MeHee MecsI[a, a WHOT-
na nocturaet 2—3 et [4].

B HeoHaTasmbHOM BO3pacTe, XapaKTepPU3YOIIeM-
€ MaKCUMaJbHBIM HaINpssKEHUEM BCeX a/lalThB-
HBIX PEeaKIMi OpraHn3Ma, Ype3Bbluaiinoe 3HaueHue
UMEIOT CIEKTP KOHTAKTUPYIOIIE C HUM MHUKPO-
(10phI U cTeTeHb ee arpecCUBHBIX CBOMCTB. JIerko
YSI3BUMBbIT OPTaHU3M HOBOPOXKIEHHOTO TIO/IBEPKEH
BBICOKOMY PHCKY KOJOHU3AIWHU TOCTIUTAIbHBIMHI
IITAaMMaMU TTOTEHIINAJIBHBIX TTATOTEHOB U BHEJPE-
HUIO UX B COCTaB IPUIIUTENINANBHBIX OUOILICHOK.
OG6pasyroruecst Ipu 9ToM <«e(eKTHbIe» GHOTLIEH-
KM OTJIMYAIOTCS BBICOKON YCTOMYMBOCTBIO, CIIOCO0-
CTBYIOT Pa3BUTHUIO U XPOHUBAINH TATOJOTHUYECKIX
MIPOIIECCOB HE TOTBKO B MUTIEBAPUTETHLHOM TPAKTE,
HO U B IPyTUX OpraHax u cucremax [7,8,13].

Tpanumnuonnoe WCHoab30BaHUE TPU HEOHA-
TaTbHBIX MHOEKINAX aHTHOAKTEPUATBHBIX ITPema-
PaToB etite GOJIbIIIE YCIOKHSIET TIPOIIece (hOPMUPO-
BaHW TOJHOIIEHHOTO MHUKPOOMOMa, MOCKOJbKY
[IOBBIIIIAET CEJIEKTUBHbBIE IPENMYIIIECTBA YCJIOBHO-
naToreHHON (hJIOphI 3a cyeT mposudepanuy aHTH-
OUOTHKOPE3UCTEHTHBIX OaKTEPHaTbHBIX KJIIOHOB.
Kpome TOTO, BO3HHUKAeT ONACHOCTH Pa3BUTUS
KaH/IMJIOMUKO30B, IICEBIOMEMOPaHO3HOTO SHTEPO-
KOJIUTA U PYTUX OCTOKHEHU.

[ToaToMy TIpOOMOTHYECKAST ONTUMUBALMUI IIPO-
recca (hoOpMUPOBaHUST MUKPOOMOMA Y HOBOPOK-
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JIEHHBIX, B TOM 4YHUCJIe HeJOHOIIeHHBIX JIEeTel,
aBysieTcst OJJHUM U3 3(PPeKTUBHBIX MOAXO00B
K UX 6JIaromorydHOl MOCTHATAIbHON aanTaium.

Cy1tecTByomue 0 HACTOSIIETO BPEMEHU
pa3HOrIacust OTHOCUTENBHO 3(PHEKTUBHOCTH MTPO-
OUOTHKOB Y HOBOPOK/IEHHBIX B PA3JIMUHBIX KJIH-
HUYECKUX CUTYalMAX B 3HAUUTEIBHOW CTETEeHM
00yCJIOBJIEHBI MCIIOJB30BAHUEM B UCCJIEOBAHIIX
npernapaToB pa3Horo cocraBa. HecmoTps Ha cio-
JKUBIIIeecst o0Iee MHEHKE O 1e1eco0Opa3HOCTU
HCIOJIb30BAHMSA TPOOMOTHKOB, KJIMHUYECKUN
adekT psga npemapaToB He JJOKA3aH, a MEXaHU-
YeCKH IEPEHOCUTCS C IPYTUX TPENapaToB CXOTHOTO
BHJIOBOTO COCTaBa. JTO HEJOMYCTUMO, ITOCKOJIBKY
Cpear OrPOMHOIO MHOroOGpasusl IITaMMOB BHY-
TPU KaKJIOTO BUJIA MUKPOOPTaHU3MOB JIUIIb He-
MHOT'HEe U3 HUX 00JIaZaloT BBICOKOI MPOOHOTHYE-
CKOI1 3P (PEeKTUBHOCTBHIO.

Takum oOpasom, jedebHOE U MPOhUIAKTIHYE-
CKO€ MCIO0JIb30BAHNME B HEOHATOJIOTUU W TIe/[UaT-
puK IIPOOMOTUKOB Ha OCHOBE (PU3UOJOIHYECKUX
GaKkTepuil SIBJISETCS OXHUM W3 TIEPCIEKTUBHBIX
METOJZIOB O3/I0POBJIEHUS JETCKOW MOMyJISaIUn
Hacejienus. be3onacHocTh, MPOCTOTa U aTpaBMa-
TUYHOCTD TIPUMEHEHUsI TPUBJIEKAET Bce GoJIbIee
YUCIIO CIEIHATUCTOB K METOAM TIPOOUOTUIECKON
Tepanuu 1 nMpopuaakTuku. Bmecre ¢ TeM 1mupo-
KOe BHEJPEHMEe «IEeTCKUX» MPOOMOTUKOB B MPaK-
THKY TpeOyeT MaJbHEHINX HCCAe0BaHUI 10
OTMITUMU3AIUN UX TPUMEHEHSI.

[ToMuMO NPOGUOTUKOB, JJISI O310POBJIEHUS
MUKpPOOMOMa JIeTeil MOTYT HCIIOJIb30BAThCS Ipe-
6uoTHKH, (hepMEHTHPOBAHHbBIE MOJIOYHbIE TIPOYK-
TBI ¥ HEKOTOPbIE 9HTEPOCOPOEHTHI.

[Tpe6uoTHKM — 3TO KOMIIOHEHTHI TIHIIH, TIPEer-
MYIIECTBEHHO OJUTOCaXapu/ibl, KOTOPbIE, M3-3a
CBOEH CTPYKTYPHOI OpTaHU3allny, He TepeBapu-
BAIOTCSI B TOHKOM KHIIIEYHWKE U (DePMEHTUPYIOTCS
B TOJICTOH KHUIIKE aHAdPOOHBIMU CaxapOJUTHYe-
CKUMHU OaKTEPUSIMU, CIIOCOOCTBYSI TIOBBIIIEHIIO UX
MOMYJISIIIUA B cocTaBe MUKpoOmoma. OdeBHIHO,
YTO OCHOBHAS POJIb B PeaTU3aI[iu MOJOKUTETbHBIX
addexros npedbuorukos npunayiexut KIDKK.

Boi3biBaeT mHTEPEC BOMPOC TEJ1ECO00PA3HOCTH
HCIIOJIb30BaHUsI TPEOUOTUKOB B COCTaBE JETCKUX
cmeceir. Tlo manmpim S. Fanaro m coast. (2005),
KoMOuHanusa rajgakroonaurocaxapuaos (GOS)
u dpykroomurocaxapunoB (FOS), B coornorie-
HUH, OJU3KOM K UX COCTaBY B JKEHCKOM TPYAHOM
MOJIOKE, MOJKET CTUMYJUPOBATh POCT OGuuo-
GakTepuil M BAUSATH Ha pacrpeiesieHue OTAeTbHBIX
BUJIOB CPEIN KUIIEYHOH MUKPOMJIOPHI, a TaKKe
uamenaTh pH dekannii 1 ypoBHU MPOAYIIHMPOBA-
nus KIDKK, npubanskas uX KOHIEHTpAIUK
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K TAaKOBBIM B KUTIIEYHUKE MJIQJICHIIA, HAXOATIETO-
Cs1 Ha TPYJHOM BCKapMJuBanuw [75].

M. Haarman u J. Knol (2005), ucriosib3yst ana-
JIOTUYHYIO TPEeOMOTUYECKYI0O CMeCh y JeTeil
C aJuieprueii, moKasaiu ee crocoOOHOCTh MHIYIIH-
poBaTh OMMUIHBIN BUI0OBOI COCTaB MUKPOOUOMA,
CBOMCTBEHHBIN 3I0POBBIM JETSIM, BCKapMJUBae-
MBIM I'PYIHBIM MOJIOKOM [97].

YcTaHOBIIEHO TaKsKe, 9TO IPEOUOTUKH, HAPSILY
C IPYTHMU CPECTBAMU 03[[0POBJIEHUS MUKPOOHO-
Ma, UTpaioT MOJIOKUTENbHYIO PoJb B pabore
UMMYHHOI CHCTEMbI HOBOPOXKIEHHOTO U 3allUIIa-
0T OPTAaHU3M OT NATOTeHOB [42,222].

SHAUNTEJbHBI WHTEPEC BBI3BIBAECT MCIOJIH30-
BaHue C IeJbI0 O3[0POBJIEHUs] MHUKPOOHOMA
KOMILJIEKCOB TIPOOMOTUKOB € HPeOUOTHKAMU —
cunbuomuxos. MHOTHE CHENUAJIUCTBI MOJIATaloT,
4TO MPEOUOTUKY, CHHEPIUYECKU B3aUMOJIEHCTBY ST
¢ TPOOMOTHKAMM, OKa3bIBAIOT IMOJOKHUTEIbHOE
BO3/IEIICTBUE HA COCTOSIHIE MUKPOOMOMA 1 37I0PO-
Bb€ KUIIIEYHOTO TPAKTA.

B nccnenosanmm K.G. Wu n coast. (2012) nede-
HUe JleTel, CTPaalonuX 9K3eMoi (0T yMepeHHOUI
0 TSIKEJIOi), KOMOMHAIMEN JIaKTOOAIMIIISIPHOTO
mrtamMa Buza L. salivarius 1 FOS Ha nporsskeHnn
BOCBMU HEJIEJTb TIPUBOJIAJIO K 3HAYUTETBHOMY YMEHbB-
IIEHUIO TSKECTH 3ab0JIeBaHUsT TI0 CPaBHEHUIO
¢ meTbMH, TosydaBmiuMu Toabko FOS, omnako
B 9TOM UCCJIEJOBAHUK He ObLIO IMIarebo-rpyIiibl,
HEe0OXOMMOIA /I7Ist GasuCHOTO cpaBHEHMs [267].

ITonb3a ayst perckoro mutanust (GepMEeHTUPO-
BAaHHBIX MOJIOUHBIX TPOAYKTOB JOKa3aHa MHOTO-
YUCJICHHBIMU HCCJAEeIOBaHUAMU. B vacTHOCTH,
MOKa3aHo, YTO PETyJISIpHOE NOTpebeHne B MHIILY
MPOOMOTHYECKUX TIPOLYKTOB IIPUBOAUT K OBICTPO-
MY BOCCTaHOBJIEHHIO (PU3UOJTOTHIECKOTO MUKPOO-
HOro Gajanca B GUOTOINAX IMIIEBAPUTENbHOIO
TpakKTa, CIIOCOOCTBYET JIEYEHHUIO IPH SI3BEHHBIX
60JIe3HSIX, KOJUTAX, OCTPBIX KUIIEYHBIX HH(DEK-
[UX, YIYYILIaeT COCTOsTHIE OOJIBHBIX ¢ METa0OJ -
YECKUMU HaPYIICHUSIMU.

K rpytirie cpeicTB 03710poBIieHnst MUKPOOHOMa
cJlelyeT OTHECTH HEKOTOPbIE BUIBI SHTEPOCOPOEH-
TOB. Mexanusm nx JeficTBUAS B OOJIBIION CTEIICHU
00yCJIOBJIEH caHallUell IPOCcBeTa KUIIKA U YJIyd-
MIeHNeM 32 CYeT TOTO YCJIOBUN IS KU3HEIes -
TEJIBHOCTU (PUBUOTIOTHIECKON MUKPOOUOTBI.

IHTEPOCOPOIUS  SABJIACTCS HEMHBA3UBHBIM
MeTotoM 3(h(hepeHTHOI Tepanuu U Mpu BHIOOPE
aJIEKBATHOTO COPOEHTa MOJKET CII0cOOCTBOBATH
ahbeKTIBHOMY OUHUITIEHITIO OPTaHN3Ma OT ajiiepre-
HOB, ME/INaTOPOB, TPOJIYKTOB aJlJIEPIUYeCKON WK
BOCIIAJIUTEJIBHON PEaKIuu, MeTaboJUTOB, TOKCH-
HOB, aKTUBHBIX TIEPEKUCHBIX COEIMHEHN, BUPYCOB
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u apyrux coeautenuii. O3mopoBierne OHOTOMOB
ONITUMUBUPYET YCJOBUA i (DYHKIIMOHUPOBAHUS
dbusnosornueckoro mukpodbroma [6,9,19].

B Hacrogiee Bpemsi CyIIecTBYeT OTPOMHBIH
ACCOPTUMEHT IHTEPOCOPOEHTOB PA3JIMYHOI TPUPO-
I, OJTHAKO He BCE OHM SIBJAIOTCS 3(()EeKTHBHBIMU
[PY HAPYIIEHUSIX MUKPOOUOMA, OCOOEHHO Y JIETEIA.

[lepcieKTUBHBIMU [IJTS1 MCHIOJIb30BAHUS B TIe-
JVATPUN SIBJISTIOTCST 9HTEPOCOPOEHTHI HAa OCHOBE
TJIMHUCTBIX MWHEPAJOB, HAlPUMEDP CMEKTHUTOB,
KOTOPbIE OTIIMYAIOTCS MEJTKUMH YaCTHIIAMU U CTIO-
cobHOCTBIO (hopMUPOBATHh Teji, 00JaLaloNIe
IIUTOMYKOTIPOTEKTOPHBIMU CBOMcTBaMu. CMeKTH-
TBI 00JTAIAI0T BBICOKMMU aJCOPOIIMOHHBIMHE, BJIa-
TOYIEPKUBAIOIUMU U MOHOOOMEHHBIMU CBOIi-
crBamu [6,9]. OrpomHbBIiI HHTEpec BbI3bIBAET
UX CIIOCOOHOCTh K COPOIUM KHUIIEYHBIX BUPYCOB,
4TO 0OBSICHSIET BBICOKYTO 9 HEKTUBHOCTD P IHTE-
poBupycHbix mHpekmuax [9,239]. Ycranosseno,
YTO CMEKTUT MOAaBsIeT UHMEKInoHHOCTh 90%
MHOKYJISITA POTaBUpyca TP MUHUMAJIBbHOH KOH-
IEHTPAINN Yepe3 MIHYTY TIocyie X KOHTakTa [239].

[IpoBenennbIil aBTOpaMu IIUKJT (DyHAAMEHTAIIb-
HBIX MCCJIEJIOBAHUI TIPUBEJ K CO3MAHUIO HOBOTO
nokoJsienust 3 (EKTUBHBIX 9HTEPOCOPOEHTOB Ce-
pun  «Cumbuoreyns®, KOTOpble YIUBUTEIbHO
Pe3yJIbTAaTUBHO BIUCAJINCH B KOMIJIEKCHYIO CXEMY
03/I0POBJIEHISI MUKPOOMOMa Y fieteid. I1pu ucmosib-
30BaHUU HHTEPOCOPOEHTOB ITOI CEPUM MTPOUCXO-
T ahdEKTUBHASA caHAlWS TUTIEBAPUTETHHOTO
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TPaKTa, yJIydiieHne CTPyKTYPbI 3alUTHOTO CJIU3HU-
CTOTO CJIOSI KUINEYHON CTEHKH, ONTHMU3AIUS
YCIIOBUIT [IJIs aKTUBHON JKU3HEIESTeIbHOCTH
(busmrosornyecKkux HakTepuil.

3akioueHue

MHorouncienable HUCCIeOBAHUS, TTPOBE/EH-
HBIE B TIOCJIETHIE [[BA IECATUIETHS, HE OCTABJISIOT
COMHEHUI B TOM, YTO MUKPOOMOM BHOCHUT BEChMa
BECOMBIN BKJIaJl B (DOPMUPOBAHUE U MOJJIEPKAHIE
310poBbsi peberka. OH y4acTByeT B JKU3HEHHO
BaKHBIX (DU3UOJOTUIECKUX POIeccax, OepyImx
CBOE HAYaJl0 OT MOMEHTA 3a4aTud, U HalpaBJsgeT
pazBuTHe JEeTCKOTO opraHu3mMa. OTpOMHBINH
OUOJIOTUYECKUI TIOTEHIIMAT MUKPOOHOMAa U €ro
YVHHUKAJIbHAS POJb B (DOPMUPOBAHUM WU TIOJJIEP-
JKaHWUU 3[0POBbsi peOeHKa CBUIETETHCTBYET O
HeO6XO[[I/IMOCTI/I yCuji€eHndad BHUMAHUWA YYE€HbIX
U TIPAKTUKYIONINX Bpauell K BOIPOCY ONTHMU3A-
IIMH [TPOTIECCa CTAHOBJIEHUST MUKPOOHON CHCTEMBI
B I[€pU- W TIOCTHATAJIBHOM IIEpUOJIaX M COXpa-
HEHM eT0 B 37I0POBOM COCTOSTHUU B JJATbHEHIIIEM.
[TockoJIbKy aHOMAJIUK B CTPYKType MUKPOOHOMA
ACCOIMUPYIOT € IIMPOKUM CIIEKTPOM 3a00sieBa-
HUH, ONITUMHU3AINI eTo (POPMUPOBAHUS U O37I0PO-
BJIEHUSI B PAHHEM BO3PaCTe SIBJISIETCS Ype3Bblyaii-
HO BRKHBIM (DaKTOPOM B YJIYUIIEHUU 37I10POBBSI
JleTel 1 B3POCIBIX.

Aemoput 3asensom 06 omcymcmeuu KoH@IuK-
ma unmepecos.

Cnincok nitepaTypy HaBeAEHWIA Y aHIIOMOBHIlA BepCii cTaTTi.

Bigomocrti npo aBTopis:

# OMuTtpo CraHi

4 — 1.6.H., npod., reHepansHuin aupektop HBK «O.[. Mponicok». Anpeca: Kniscbka 0611., Bacunbkiscbkuii paiioH, c. Benvka Binbluatka, Byn. Codiiscbka, 17-a.

Llnpo6okoe Bonoaumup Maenosuy — akaz. HAH i HAMH Ykpaitn, A.Meq.H., npod., 3aB. kad. mikpoGionorii, Bipyconorii Ta imyHonorii HMY imeHi O.0. Boromonbus. Anpeca:

M. Knis, npocn. Mepemoru, 34.

[Avment Fanuna CeMeHiBHA — K.TeX.H., IMPEKTOP HayKoBoro LieHTpy HBK «O.[. Mponicok». Anpeca: Kviscbka 061, Bacunbkiscbkiii paiioH, ¢. Benvika Binbluanka, Byn. Cogiicbka, 17-a.
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