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Abstract. The article presents the dynamics of microbiome development in a child hospitalized for a long time
in the intensive care unit of a tertiary perinatal center. The species composition of the patient’s microbiome did
not meet the age norms. The risk factors that led to the disruption of microbiome formation were prolonged
hospitalization in the NICU, short duration of breastfeeding, artificial nutrition with formulas based on deeply
hydrolyzed cow’s milk protein, and massive antibiotic therapy. Decrease in biodiversity of non-pathogenic
microorganisms led to an increase in the proportion of pathogens, development of nosocomial diseases.
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Pestome. B cTaTbe NprBOAMTCA AVHAMMKA Pa3BUTUA MUKPOOMOMa Y pebeHKa, AnnTenbHoe BpeMs rocnmTanunsu-
POBAHHOIO B OTAENEHNE peaHUMaLNM U MHTEHCUBHOW Tepanuy NepuHaTanbHOro LeHTPa TPETbero ypoBHs. Bu-
[OBOI COCTaB MUKPOOVOMa NaLyeHTa He COOTBETCTBOBAJI BO3pacTHbIM HopMaM. K dakTopam pricka, nprBeaLwmm
K HapyLLeHVo GOpMUPOBaHUA MUKPOOMOMA, OTHOCAT AUTENbHYIO FOCAUTANN3ALMIO B OTAENIEHVE UHTEHCUBHOW
Tepanuu, KOPOTKYIO NMPOAOSIKUTENIbHOCTb FPYAHOIO BCKAPMIIMBAHUSA, NCKYCCTBEHHOE NMUTaHMe GpopmMynamin Ha
OCHOBe ry60KO rMaponM30BaHHOro 6eka KOPOBbEro MOOKa, MaCCMBHYO aHTbGaKTepuanbHyto Tepanuto. CHY-
»eHue 61opaszHoobpPa3nsa HenaToreHHbIX MMKPOOPraHM3MOB MPVBESIO K YBEIMUYEHWNIO AONN NMAaTOreHOB, Pa3Bu-
T HO30KOMUAJbHbIX 3a60N1eBaHNIA.

KnioueBble cnoBa: hopmMuposaHue Mukpobuoma; demu; nayueHm omoeneHus peaHumayuu; 16s pPHK.
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INTRODUCTION

Despite the presence of evidence of intrauter-
ine development of the fetal microbiome, active
colonization of microflora in children begins du-
ring the process of vaginal delivery (in utero) and
continues after the birth of the child [1-4]. The
microflora of parents, the environment and medi-
cal workers is of leading importance [5-12]. The
method of delivery has an important role in the
development of the microbiome: during natu-
ral delivery, representatives of the mother’s va-
ginal microbiome (Lactobacillus, Bifidobacterium
and Bacteroides) predominate, while during to-
motocia, representatives of the skin microbiota
(Staphylococcus, Klebsiella spp., Enterococcus spp.
and Clostridium spp.) predominate [13-19].

The breast milk is of great importance in the
development of gut microbiota, promoting the
growth of Lactobacillus spp. and Bifidobacterium
spp. [20-22]. In the first days after birth, the child’s
body begins to be colonized by representatives
of Enterobacteriaceae, and then strict anaerobes:
Bifidobacterium, Clostridium and Bacteroides [23-
27]. Bifidobacterium are an essential component
of a child’s normal microflora; their develop-
ment especially promoted by breastfeeding [28,
29]. The number of Bacteroides increases rapid-
ly during the first 2-4 weeks of life [29]. During
the weaning period, with the introduction of
solid food, the abundance of Bifidobacteriaceae
decreases, and Bacteroides, Ruminococcus and
Clostridium predominate [30-32]. The microbi-
ome of a child in the first few months of life cha-
racterized by a poor diversity of microorganisms
[33]. It undergoes the greatest development
with the introduction of complementary foods
containing polysaccharides, which leads to the
appearance of Lachnospiracea, Clostridiaceae
and Ruminococcaceae and a sharp decrease in
Bifidobacterium [3, 18, 34].

A disruption of the stages of development of
the child’s microflora in general and the intestines
in particular can lead to the development of com-
plications in various organs and systems [28, 35-
39], and can also affect the prognosis [15, 40-42].
Children hospitalized in intensive care units from
birth are susceptible to microbiome developmen-
tal disorders, which must be taken into account
when providing medical care [43-51].

In order to demonstrate the detailed dynamics
of changes in the microbiome of a child who was
in the intensive care unit for a long time, we pres-
ent our own observation.
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CLINICAL CASE

A clinical case of a 10-month-old child, who
was hospitalized from birth and was in the inten-
sive care unit of a third-level perinatal center, was
presented. The diagnosis is:

+ Main disease: Non-epileptic paroxysms. Peri-
natal mixed damage to the central nervous
system (CNS), early recovery period.

« Complications of the underlying disease:
Movement disorder syndrome. Hyperkinetic
syndrome. Bulbar syndrome. Delayed psycho-
motor development. Compensated biven-
tricular occlusive hydrocephalus, a condition
after ventriculoperitoneal shunting on the
right.

« Concomitant diseases: Congenital malforma-
tion of the central nervous system — spina
bifida, spinal hernia of the sacral spine, condi-
tion after plastic surgery. Microsurgical plastic
surgery of myelomeningoradiculocele (rachis-
chisis) of the sacral spine using local tissues.
Arnold—Chiari syndrome type Il. External ven-
tricular drainage on the right under stereotac-
tic ultrasound navigation. Distal paraparesis
without dysfunction of the pelvic organs.

« Complications: Carrier of tracheostomy, gas-
trostomy. Stomach bleeding (3 episodes).
Atopic dermatitis.

Anamnesis vitae. A child from the fourth
pregnancy, which occurred against the of gesto-
sis of the first half. The mother, 29 years old, was
observed in the antenatal clinic from 21/22 weeks.
During an examination of the mother at
27/28 weeks, positive IgG to rubella was detect-
ed (she had not previously had rubella, she was
vaccinated). According to an ultrasound exam-
ination of the fetus at 36/37 weeks of gestation,
a congenital malformation of the central nervous
system of the fetus was diagnosed — spina bifida,
occlusive hydrocephalus, Arnold-Chiari syndrome
type Il. In the area of the sacral region, a spinal de-
fect with a hernial protrusion was visualized; the
dimensions of the hernial sac were 27 x 10 mm,
the diameter of the defect was 41 mm. During an
ultrasound examination of the fetal head, the la-
teral ventricles are dilated to 23 mm, the anterior
horns — to 24 mm. The cerebellum is displaced
caudally.

Previous pregnancies ended in the birth of
healthy children (2014, 2016, 2017). This birth was
urgent at the 38th week by caesarean section in
the lower segment of the uterus in a specialized
perinatal center. The amniotic fluid was light.

PRACTICAL NOTES
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Objective status at birth. At birth, the child’s
body weight was 3280 g, body length was 53 cm,
head circumference was 36 cm, chest circumference
was 34 cm. The Apgar score in the first minute was
7 points, in the fifth minute — 8 points. The child’s
condition at birth was assessed as severe due to
the underlying disease—identified combined mal-
formations of the central nervous system. At birth,
a cry of medium strength, short-lived, against the
background of tactile stimulation and sanitation
of the upper respiratory tract. The head is round in
shape. The large fontanel 1.0x 1.0 cm, normotonic;
the small fontanelle 0.3 x0.3 cm, sutures at the junc-
tion. A spontaneous motor activity is symmetrically
reduced. A muscle tone is symmetrical and semi-
flexor. The skin is bright pink, clean, acrocyanosis.
The telangiectasia on the forehead. Visible mucous
membranes are pink, moist, clean. Heart sounds
are clear, rhythmic, no noise is heard, heart rate is
152 beats per minute. The breathing is symmetrical,
weakened, vesicular, without wheezing, respiratory
rate — 54 per minute, transcutaneous blood oxygen
saturation — 97%. The abdomen is soft, not swol-
len, accessible to palpation. The liver protrudes from
under the lower edge of the costal arch by 1.5 cm,
the edge is smooth, elastic, the spleen is not palpa-
ble. The genitals are formed according to the male
type, the testicles are lowered into the scrotum. No
abdominal or femoral hernias were detected. Didn't
urinate, anus closed. The meconium did not pass.
In the lumbosacral region, there was a violation of
the integrity of the skin and a hernial protrusion of
myelomeningoradiculocele (rachischisis) measuring
5.5% 7.0 cm with the flow of cerebrospinal fluid.

On the first day of life, an emergency surgical
intervention was performed involving microsur-
gical plastic surgery of the myelomeningoradic-
ulocele of the sacral spine using local tissues. The
early postoperative period was uneventful. Due
to increasing ventriculomegaly, on the 6th day of
life, a diagnostic and unloading ventricular punc-
ture was performed (cerebrospinal fluid without
pathology). On the 8th day of life, due to increas-
ing ventriculomegaly, emergency surgery was per-
formed using external ventricular drainage on the
right under stereotactic ultrasound navigation. The
early postoperative period was without any fea-
tures, respiratory support for two days using inva-
sive artificial ventilation, analgosedation was con-
tinued, after that there was a planned transfer to
spontaneous breathing, without any features, then
without the need for respiratory support. During
postoperative observation of the patient, no sei-
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zures or focal neurological symptoms were noted.
The child was hemodynamically stable, did not re-
quire inotropic support. Enteral nutrition with ex-
pressed breast milk and physiological formula for
children from birth with expansion up to 70 ml, ab-
sorbed. Due to an improvement in his condition,
at the age of 11 days, the child was transferred to
a specialized department, where the observation,
treatment, nutrition were carried out with a gradu-
al increase in the volume of enteral feeding.

From the 22nd day of life, a deterioration in the
child’s condition was noted in the form of the ap-
pearance and increase in the dynamics of bulbar
disorders, hypersalivation, and an increase in res-
piratory failure; the child was transferred to the
intensive care unit (ICU). Against the background
of the child's anxiety, hyperdrainage was noted,
against which background the development of
general cerebral neurological symptoms was ob-
served, migration of the drainage into the brain
parenchyma was detected, and therefore the
drainage was tightened under ultrasound naviga-
tion. According to control blood tests, an increase
in laboratory inflammatory activity was noted (an
increase in C-reactive protein to 33 mg/L), and
therefore a control study of the cerebrospinal flu-
id was carried out — cytosis was detected up to
627 thirds. According to a bacteriological examina-
tion of blood and feces, carried out routinely as part
of bacteriological control, E. coli was detected, and
therefore antibacterial therapy was started based
on sensitivity with control of bacterial cultures.

On the 23rd day of life, there was a decrease
in saturation to 48%, bradycardia with a heart
rate of up to 58 beats per minute, severe pallor
of the skin, with diffuse cyanosis, focal neurolo-
gical symptoms and dysphagia persisted. In this
regard, an enteral nutrition was canceled, and
the child was transferred to total parenteral nu-
trition.

At the age of 1 month, surgical intervention
was performed to remove the external ventricular
drainage on the right and implantation of the ex-
ternal ventricular drainage on the right.

On the 45th day of life, a repeated decrease in sat-
uration to 45-60% was revealed during sleep, which
was repeated several times; restoration of con-
sciousness occurred after tactile stimulation. Due to
persistent dysphagia, enteral nutrition was adminis-
tered through a nasogastric tube and was complete-
ly absorbed. Similar episodes of desaturation due to
apnea were observed on the 56th day. In this regard,
the patient was transferred to invasive artificial lung
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ventilation (ALV) through an endotracheal tube, and
anticonvulsant therapy was prescribed.

From the age of three months, given the deve-
loped atopic dermatitis, the patient was switched
to formulas based on deeply hydrolyzed cow's
milk protein.

Taking into account dysphagia and prolonged
insertion of the tube, the boy was installed with
a percutaneous endoscopic gastrostomy at
4,5 months age.

During the therapy, the child’s condition re-
mained severe due to respiratory failure of the I-II
degree against the background of aspiration pneu-
monia, neurological symptoms: bulbar syndrome,
paroxysmal nonepileptic seizures with desaturation
and autonomic disorders, a syndrome of motor dis-
orders, flaccid distal paraparesis without dysfunc-
tion of the pelvic organs, hyperkinetic syndrome.

Attempts at extubation and transfer to sponta-
neous breathing were unsuccessful, and therefore at
5,5 months age a tracheostomy was performed and
mechanical breathing was continued. During obser-
vation, cough and swallowing reflexes were absent.

At 5,5, 6,5 and 7,5 months of age, episodes of
gastrointestinal bleeding were recorded against
the background of erosive esophagitis, superficial
widespread gastritis and duodenal bulb ulcer.

The planned change of the tracheostomy can-
nula was carried out at 6,5 months age, and the
gastrostomy tube — at 8 months age.

Results of changes in the patient's microbiome

The patient in the ICU during hospitalization pe-
riodically collected biological material (urine, feces,
venous blood, tracheostomy discharge, gastric con-
tents, swabs from the oropharynx and nasal cavity).
At the age of 8,5 months, 16S rRNA sequencing of
saliva, gastrostomy fluid and feces was performed.
All isolated bacteria were identified by genus and
species. 20 species of microorganisms have been
identified, which are grouped into 3 bacterial phy-
la, 2 classes, 4 orders, 13 families and 15 genera.

When sequencing biological media, 3 bacte-
rial phyla were identified: Firmicutes (represen-
ted by Clostridium spp., Blautia spp., Lactobacillus
spp., Enterococcus spp., Veillonella spp., etc.),
Proteobacteria (represented by the family
Enterobacteriaceae), Bacteroidota (represented
by Elizabethkingia meningoseptica). The domi-
nant number of microorganisms contains the or-
der Proteobacteria (65%), Firmicutes (32%) and
Bacteroidota (3%). Sequencing analysis of nu-
merous phyla Proteobacteria showed the pres-
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Table 1. Summary of oral microflora data by culture
and culturing method

Ta6nuua 1. CymmapHble AaHHble MUKPOdIopbl POTO-
BOW MOMOCTN KyNbTypasibHbIM MeTOAOM U MeTOAOM
Ky/IbTUB/POBaHUA

) ) Oropharyngeal culture data
Microorganisms
7 months 8,5 months
Streptococcus viridans 2 3
Serratia marcescens 0 2
Pseudomonas aeruginosa 0 2
Enterococcus faecalis 1 0

ence of Enterobacter (41,068607), Enterococcus
(31,280665) in large numbers.

The cultivation of the contents of the oral cav-
ity showed the presence of Streptococcus viridans,
Serratia marcescens, Pseudomonas aeruginosa,
Enterococcus faecalis. At the same time, an in-
crease in the species diversity of pathogenic mi-
croflora in the oral cavity was noted (Table 1).

When sequencing a saliva sample, 300 OTUs
were identified, which, in accordance with modern
prokaryotic nomenclature, are divided into 8 bac-
terial phylum, 10 classes, 18 families, 22 genera and
27 species bacteria. The most pathogenic microor-
ganisms isolated by sequencing from the oral ca-
vity are Haemophilus influenzae, which may contri-
bute to the development of aspiration pneumonia.

The cultivation of the contents of the oral ca-
vity showed the presence of Streptococcus viri-
dans, Serratia marcescens, Pseudomonas aerugi-
nosa, Enterococcus faecalis. At the same time, an
increase in the species diversity of pathogenic mi-
croflora in the oral cavity was noted (Table 1).

When sequencing a saliva sample, 300 OTUs
were identified, which, in accordance with modern
prokaryotic nomenclature, are divided into 8 bac-
terial phylum, 10 classes, 18 families, 22 genera and
27 species bacteria. The most pathogenic microor-
ganisms isolated by sequencing from the oral cav-
ity are Haemophilus influenzae, which may contrib-
ute to the development of aspiration pneumonia.

Features of development gastrostomy microbiome

When sequencing a gastrostomy sample,
300 OTUs were identified, which, according to the
modern nomenclature of prokaryotes, are divided
into 7 bacterial phyla, 9 classes, 25 families, 38 gene-
ra and 34 species of bacteria. The equencing of gas-
trostomy fluid revealed 6 different phyla of bacte-
ria and 1 unidentified phylum (Table 2, Fig. 1).

PRACTICAL NOTES
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Table 2. Type diversity of the gastrostomy microbiome according to sequencing data

Ta6bnunua 2. TunoBoe pa3Hoobpasme MUKPOGMOMa racTPOCTOMbI MO AaHHbIM CEKBEHMPOBAHUA

Microorganisms Phylum Ratio, %
Proteobacteria 76,88726 77
Cyanobacteria 21,001 21
Firmicutes 1,474338 1
Bacteroidota 0,515464 1
Fusobacteriota 0,077597 0
Actinobacteriota 0,033256 0
Unclassified 0,011085 0
40 36,82
35 +
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107 45535,
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Fig. 1.  Diversity of genera of the gastrostomy microbiome (%)
Puc. 1. Pa3sHoobpasue poaoB Mukpobroma ractpoctomsl (%)
Table 3. Comparative composition of Genus 16S rRNA from stools
Tabnuua 3. CpaBHuUTenbHbIN coctaB Genus 16S rRNA 13 cTyna
Microorganisms Class Ratio, % Microorganisms Class Ratio, %
Acinetobacter 0,04158 Kluyvera 0,00832 0
Anaerococcus 3,60915 4 Morganella 4,92308 5
Atlantibacter 0,01247 0 Pseudocitrobacter 0,02495 0
Cedecea 0,00832 0 Raoultella 0,56549 1
Citrobacter 2,75676 3 Serratia 0,59044 1
Enterobacter 41,0686 41 Shimwellia 0,19543 0
Enterococcus 31,2807 31 Siccibacter 0,00832 0
Escherichia/Shigella 5,40125 5 Streptococcus 0,01663 0
Klebsiella 2,17048 2 Unclassified 7,31809 7

Features of the development of the gut microbiome
The stool study was carried out using the cul-
ture method and the 16S rRNA method. The use of
the cultural method for stool analysis showed the
presence of 6 types of microorganisms: Candida

sp., Escherichia coli, Citrobacter sp. Enterobacter
sp., Morganella morganii, Klebsiella pneumoniae,
Klebsiella oxytoca, Enterococcus sp. Microorganisms
did not have a clear pattern of appearance in the
stool throughout the patient’s entire stay in the ICU.
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Escherichia coli ;
5,401247; 6%

Enterococcus sp.;
31,280665; 35%~—,

Klebsiella oxytoca ;

2,170478; 2% \

Klebsiella pneumoniae ;
2,170478; 2%

Fig. 2.
Puc. 2.

V 2.756757: 3%
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Citrobacter sp.;

\ Enterobacter sp.;

41,068607; 46%

\ Mdrgahella morganii ;
4,923077; 6%
Ratio of bacterial genera represented in fecal matter by 16S rRNA data
CooTHoOLEHWe poaoB GakTepuii, NPeaCcTaBNEeHHbIX B KaNIOBbIX Maccax no AaHHbiM 16S rRNA

Table 4. Comparative composition of Phylum 16S rRNA from oral cavity, gastrostomy and stools

Tabnuua 4. CpaBHUTeNbHbIN coctaB Phylum 16S rRNA 13 poToBo#i NonocTu, racTpocToMbl 1 CTyna

Phylum Oral cavity Contents of the gastrostomy Stool microbiome
Firmicutes 48,69559 1,474338 37,75468
Proteobacteria 40,86186 76,887263 62,24532
Bacteroidota 7979071 0,515464 0
Fusobacteriota 2,201875 0,077597 0
Patescibacteria 0,181673 0 0
Actinobacteriota 0,029068 0,033256 0
Unclassified 0,029068 0,011085 0
Campilobacterota 0,021801 0 0
Cyanobacteria 0 21,000998 0

When sequencing a stool sample, 274 OTUs
were identified, which, according to the modern
nomenclature of prokaryotes, are divided into
2 bacterial phyla, 4 classes, 19 genera and 17 spe-
cies of bacteria (Table 3). The Biodiversity Index is
1,3118. Butyrate- and propionate-producing bac-
teria are practically absent in the feces of a child.

A comparison of two methods of stool analysis
showed the presence of 7 identical genera of bac-
teria that had pathological activity (Fig. 2).

A generic comparison of microorganisms
identified by stool sequencing revealed a signi-
ficant predominance of Enterobacter (46%) and
Enterococcus (35%). A large number of pathoge-
nic strains associated with the provision of medical
care were identified: 6% — Morganella morganii,

3% — Citrobacter sp., 2% — Klebsiella pneumo-
niae and 2% — Klebsiella oxytoca. Based on the
data obtained, it can be assumed that these mi-
croorganisms contributed to the development of
nosocomial infection (Table 4).

A comparative analysis of biological media ob-
tained by sequencing showed that Firmicutes are
present in three media, but the largest number of
them is observed in the contents of gastrostomy
tubes (48.69559) and stool samples (37.75468).
The Proteobacteria occurs across the three envi-
ronments, being the most abundant phylum. The
largest number of phyla of microorganisms was
isolated from the oral cavity.

In addition to 16S rRNA and cultivation, data
from laboratory studies over time was analyzed.

PRACTICAL NOTES
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Citrobacter freundii (Mowda) ; ; |
Acinctobacter baumannii (Mo3a) e —
Morganella morganii ——
Elizabethkingia meningoseptica B
Klebsiella pneumoniae [—
Enterococcus faecalis | = 1
Pseudomonas aeruginosa — '
Serratia Iarcescens | E——
0 1 2 3 4
B MepomneHeM B ITomuMukcHH B
u ITedonepazon+CymoaKkTaM 1 OpToneHeM
B [[uxronpodKCcaIHy B ITedpuKcHH
Fig. 3.  Sensitivity of microorganisms to antibiotics
Puc. 3. quCTBl/ITeﬂbHOCTb MUKPOOPraHM3MoB K aHTIA6aKTepMaJ'IbeIM npenapartam

Throughout the entire period of treatment in the
ICU, the patient observed a decrease in the con-
centration of total bilirubin, increased C-reactive
protein in a biochemical blood test, eosinophilia
and leukocytosis in a clinical analysis, which indi-
cated the course of an inflammatory reaction.
Based on the dynamics of the increase in
C-reactive protein, a positive procalcitonin test
and the results of bacteriological studies, the pa-
tient was given antimicrobial therapy. The thera-
py with 10 antibacterial drugs selected according
to sensitivity to specific pathogenic microorga-
nisms was carried out during 8 months (Fig. 3).

DISCUSSION

Studies of different authors give an idea that the
amount of Proteobacteria depends on the type of
nutrition of the child: higher levels of phyla con-
tent are observed in children who are breastfed. It
is also emphasized that, depending on nutrition,
there is a different ratio of bacterial genera. Thus,
with artificial feeding there is a predominance of
Clostridium difficile, Bacteroides spp., Prevotella spp.
and Lactobacillus spp. [1, 3, 29].

The smallest phylum isolated from the pa-
tient is Bacteroidota (3%), represented by
Elizabethkingia meningoseptica. This species was
isolated by cultivating bacteria from the contents
of a gastrostomy tube. Considering the patho-
genic properties of the microorganism, when it
was isolated, treatment was carried out with an-
tibacterial drugs of the reserve group (cefopera-
zone and sulbactam), against which positive dy-
namics were noted.

A detailed assessment of the bacterial phy-
lum of the oral microbiome revealed 49% of

unclassified microorganisms; among the classi-
fied ones, 49% belonged to Firmicutes, 41% to
Proteobacteria, 8% to Bacteroidota (Fig. 1). Among
the genera, the dominant ones were Streptococcus
(29,55454), Neisseria (19,758738) and Haemophilus
(18,828574). When examining the contents of the
gastrostomy tube, microorganisms of 38 gene-
ra of bacteria were identified, the predominant
of which were bacteria of the genus Acetobacter
(23,14599) and Serratia (15,69117), which indi-
cates the development of nosocomial infection.
This fact is confirmed by other microorganisms
present in the sequencing results: the genera
Acinetobacter (2,228134), Neisseria (0,737169),
Pseudomonas (1,657244).

In the species composition, Lactobacillus
(0,825851) was identified in small quantities. They
have immunomodulatory and anti-inflammatory
effects and are involved in glucose metabolism
[3]. Breastfed babies have a large number of bac-
teria. The patient was, firstly, artificially fed with
formulas based on deep hydrolysis of cow's milk
protein, and, secondly, received massive antibac-
terial therapy.

It was found that normal microflora predo-
minated in the feces, represented by Enterobacter
(41,0686), Enterococcus (31, 2807). However,
pathogenic Escherichia/Shigella species (5,40125)
have been observed, which should not normally
be present in infants. Based on this, we can as-
sume the development of pathogenetic process-
es in the child’s gastrointestinal tract [33].

It was noted that the microbiota of the studied
child does not differ in a large variety of microor-
ganisms, as evidenced by the results of 16S rRNA
sequencing.
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CONCLUSION

The composition of the microbiome of a child
hospitalized for a long time in the ICU does not
correspond to age standards. Long stays in the
ICU, short duration of breastfeeding and the tran-
sition to artificial nutrition with formulas based
on deeply hydrolyzed protein led to poor micro-
biological diversity of the intestinal tube. The
long-term massive antibacterial therapy with
broad-spectrum drugs led to a decrease in the
biodiversity index of microorganisms and a de-
crease in the number of bacterial colonies produ-
cing short-chain fatty acids.

Thus, the method of birth, type of nutrition, and
use of antimicrobial drugs have a significant impact
on the formation of the child’s normal microflora.
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AOMOJIHUTENbHAA UHOOPMALMA

Bknap aBTOpoB. Bce aBTOpbl BHeCnn cylye-
CTBEHHDBIV BKNag B pa3paboTKy KOHUenumu, npo-
BefleHNe WCCNefoBaHMA WM MOATrOTOBKY CTaTbW,
npounu n ogobpunu GrHanbHyl Bepcuio nepeq
nyonukaumen.

KoH}nuKT nHtepecos. ABTOPbI AeKNapupyoT
OTCYTCTBUE ABHbIX Y MOTEHLMANbHbIX KOHGNNKTOB
WHTEPEeCOoB, CBA3AHHbIX C Nybnukaumen HacTos-
Lien cTatbu.

UcTouHnK ¢puHaHCMpoBaHUA. ABTOPbI 3aAB-
nAT 06 OTCYTCTBUN BHeLHero GrHaHCMpoBaHUA
npw NpoBefeHnN NCCIefOoBaHUA.

NHdopmumpoBaHHOe cornacme Ha ny6nuka-
yuto. ABTOpbI MOMAYUMNI MUCbMEHHOE cornacue
naumneHToB Ha Ny6NMKaLmio MeAULNHCKNX AaHHbIX.
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