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Pesiome. B ctaTbe npeacTaBfieH 0630p NCTOPUYECKNX AOKYMEHTOB 0 90-neTHel nctoprm CeBepHOro rocygap-
CTBEHHOFO MEAMLMHCKOro yHuBepcuTeTa. MpeactaBneHo 060CHOBaHVE HEOOXOANMOCTY CO3A4aHUs MeAULIH-
cKkoro By3a Ha EBponerickom CeBepe Poccun. Mogpo6bHO n3noxeHbl pakTbl CTaHOBIEHNWSA, paboTa B BOEHHbIE U
NoC/eBOEHHbIE rofbl. bonbluon pa3gen yaeneH HoBeNLWEN NCTOPUM YHUBEPCUTETA, AOCTUXKEHUAM W MiaHaM Ha

Oynywee.

Knioyeevble cnoea: ucmopus MeouyuHbl; MeOUYUHCKUU 8y3; ApxaHeensck; Esponetickuti Cegep Poccuu

INTRODUCTION

The year 2022 marks the 90th anniversary of
the Northern State Medical University (SSMU),
which was established in 1932 as the Arkhangelsk
State Medical Institute (ASMI). Archival docu-
ments and other historical sources testify about
the extremely low level of health care in the
Northern Territory, formed in 1929 by uniting the
Arkhangelsk and Vologda provinces, the autono-
mous Komi (Zyryansk) region and the islands of
the Arctic Ocean and the White Sea. In 1929-1930
an All-Union census of health care institutions
and medical personnel was conducted, including

Northern Territory. All medical organizations re-
gardless of departmental affiliation and all medi-
cal personnel (including private medical practi-
tioners and unemployed doctors, as well as those
in detention houses, and administrative exile)
were taken into account. The census showed an
acute shortage of medical personnel: 1 doctor for
every 4 thousand of urban population and 1 doc-
tor for every 18-20 thousand in the countryside.
There was a critical shortage of surgeons, gynecol-
ogists, pediatricians, sanitary doctors and narrow
specialists, especially otolaryngologists, ophthal-
mologists, phthisiologists. Unfavorable climatic
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conditions, poor transport links between the set-
tlements of the region and the center of the coun-
try, miserable living conditions did not contribute
to the consolidation of medical personnel. There
was a mass departure of physicians after 1-3 years
of work in the North [1].

THE BEGINNING

The Council of People's Commissars of the
Russian Soviet Federative Socialist Republic
(RSFSR) by its Resolution No. 1055 "On improve-
ment of medical and sanitary services for the wor-
kers of the timber export industry of the Northern
Territory" of October 2, 1931 obliged the People's
Commissariat of Health to organize a medical in-
stitute in Arkhangelsk. A two-story stone buil-
ding, where the Arkhangelsk City Council used to
be located, was handed over to the Institute as a
matter of urgency. On July 6, 1932 first preparato-
ry courses began, and on August 4, 1932 the first
director of the Institute Mikhail Yurievich Krivitsky
(1896-? years, repressed; therapist, associate pro-
fessor, health care organizer, the first director of
Arkhangelsk State Medical Institute (ASMI)) star-
ted his work. The first and main faculty was me-
dical and prophylactic one, additionally the faculty
of working youth (Rabfak) was created. The clas-
ses began on December 16, 1932 with a lecture
of Professor Mikhail Konstantinovich Zamyatin
(1895-? years; doctor of medical sciences, profes-
sor, organizer and head of the normal anatomy de-
partment of ASMlin 1932-1936) on normal human
anatomy. Professors from Leningrad, Kazan and
other cities with medical universities were sent to
Arkhangelsk to give lectures. The first teachers of
ASMI were trained at the central bases, the teams
of the newly established departments were active-
ly engaged in the preparation of demonstration
materials, equipped laboratories.

Organizing the teaching of clinical disciplines
was a difficult problem as there were not enough
clinical bases. In the early 1930s in Arkhangelsk
there were functioning the City Soviet Hospital
with 600 beds in ten specialized departments, the
hospital of maritime transport workers, the cent-
ral outpatient clinic named after V... Lenin, the
ambulance station and emergency rooms at tim-
ber factories (prototypes of future health centers),
tuberculosis sanatorium, as well as physiothe-
rapeutic and pathological anatomical institutes.
Construction of a new multidisciplinary regional
clinical hospital was launched to serve as the main
clinical base. During the ten-year period of its con-
struction it changed several names (regional hos-
pital, clinical hospital, second city clinical hospital,
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regional clinical hospital). The long and protracted
construction of the awaited hospital was comple-
ted after the next change of administrative-territo-
rial division of the Northern Territory and the res-
toration of the Arkhangelsk region in 1937, along
with the Vologda region, Nenets Autonomous
National District and the Autonomous Republic of
Komi.

The number of students studying in ASMI in-
creased from year to year, in 1937 there were
already 920 students. The teaching staff in the
first academic year consisted of only 15 full-time
employees, and by 1937 it increased to 125 with
191 full-time teaching and research positions.
The Institute had 14 professors with the degree
of Doctor of Medical Sciences who came from
Leningrad, Kiev, Kazan and Voronezh. The annual
planned enrollment of students for the first year
of ASMI was not always possible to fulfill, so the
applicants who did not pass the competition in
the medical universities of Moscow and Leningrad
were enrolled. The first graduation of doctors took
place in July 1937, and every fourth of 129 gradu-
ates received a diploma with honors. According to
the results of the spring examination session, ASMI
took the 1st place among medical universities of
RSFSR and the 3rd place among medical univer-
sities of the Soviet Union. The majority of young
doctors started to work independently in medical
institutions of the newly formed Arkhangelsk re-
gion and the Komi Republic. In the pre-war years,
the Institute continued to improve educational
and methodological work, strengthening of mate-
rial and technical equipment of ASMI and clinical
bases in the regional center [2].

THE WAR YEARS

The international situation was alarming. The
first batches of wounded and sick were deliv-
ered from the Soviet-Finnish front in the winter
of 1939-1940. The Arkhangelsk garrison hospi-
tal was transformed into an evacuation hospital,
where the staff, students and young scientists of
ASMI were involved, among whom was the future
academician Nikolai M. Amosov (1913-2002; MD,
Professor, one of the pioneers and founders of
Russian thoracic and cardiovascular surgery, bio-
cybernetics, an outstanding public figure and pro-
moter of healthy lifestyle, creator of a large school
of thoracic and cardiovascular surgeons; gradua-
ted from ASMIin 1939).In 1940 Associate Professor
Petr P. Erofeev (1903-1961; MD, Professor, Director
of ASMI in 1940-1947) was appointed to Director
of ASMI. Petr P. Erofeev was a prominent scientist,
phthisiatrist, as well as an excellent organizer of
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health care and higher education during the dif-
ficult years of the Great Patriotic War. During the
war period ASMI faced a difficult task: the forced
reduction of the term of study and the number of
teachers to maintain the achieved high level of
educational process and quality training of doc-
tors. With the beginning of the war the academic
year in ASMI began on August 1, 1941. According
to the new curriculum students of the Il course had
to complete their studies at the Institute in March
1944, and those studying at the Ill course — in
February 1943. In June 1941, 196 doctors trained
according to the pre-war curriculum were gra-
duated, and in December of the same year — the
second graduation of 208 students taught accor-
ding to the shortened curriculum. The shortened
training period for medical students had a nega-
tive impact on the quality of training of graduates.
Awareness of this fact by the top leaders of me-
dical education led to the restoration of pre-war
curricula and programs in accordance with the or-
der of the All-Union Committee for Higher School
Affairs of June 19, 1942. This order clearly regula-
ted the arrangement of credits and examinations.

Studying was difficult. Students, half-starved
and even straving, as well as all residents of
Arkhangelskin that war time, often weared coats in
cold lecture halls while listening and writing down
lectures on sheets of technical paper and newspa-
pers, dipping pen pens in ink pots that they carried
with them. In practical classes they mastered labo-
ratory studies of blood and other biological mate-
rials, studied human anatomy (there were enough
corpses). In hospitals they studied methods of
examination of patients with diseases and inju-
ries. When they had free time, medical students
(and they were mostly girls) unloaded echelons
with the wounded, carried and transported them
across the Northern Dvina on the ice in winter,
worked as nurses and orderlies, donated blood, al-
though they lived on hunger. At night they went
out to work with talmans in the seaport to account
for unloaded military equipment and cargoes de-
livered on the ships of the allied northern con-
voys. Ships were moored in the right bank port of
Bakaritsa and the left bank deep-water port area of
Ekonomiya, to which there were no railroad tracks.
In the pre-war period the Northern Railway con-
necting Arkhangelsk with the center ended on the
right bank in the districts of Bakaritsa and Pirsy.

In 1941, the Soviet army was primarily lacking
tanks, airplanes, explosives, which were to be ur-
gently sent to all fronts, and first of all — to the
combat units defending Moscow. The students of
ASMI were assigned a task — to take part in the
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construction of a narrow gauge railroad connecting
the port district of Ekonomiya with the crossing to
the left bank of the Northern Dvina. 300 students
in severe winter conditions of 1941-1942 selflessly
worked on the construction of the narrow gauge
railroad, laying sleepers and rails. The task was com-
pleted ahead of schedule. Some of the students
were engaged in collecting firewood for the edu-
cational building and dormitory. The others were
on duty on the attics and roofs of buildings du-
ring German air raids and bombing of Arkhangelsk,
showing courage and heroism in extinguishing
incendiary bombs. In 1941, teachers and students
of ASMI transferred bonds for 70,000 rubles to the
USSR Defense Fund, continuing to deduct money
for the front needs on a monthly basis. During the
war years they transferred 257,000 rubles for the
construction of a squadron and a tank column.
Hunger and cold, unsanitary conditions, lack of dis-
infectants led to outbreaks of infectious diseases
among the civilian population. Typhoid fever and
typhus, measles and dysentery were brought to the
Arkhangelsk region and the regional center by im-
migrants from other regions, sent for logging and
fishing. Brigades of students went around residen-
tial houses and hostels, enterprises and various or-
ganizations, where they fought against unsanitary
conditions, carried out anti-epidemic measures and
sanitary-educational work. Unfortunately, during
the hardest war period students of the medical in-
stitute were ill with alimentary dystrophy, hypovi-
taminosis, infectious and other diseases; some of
them died before realizing their dream — to be-
come a doctor. In total, 943 people graduated from
ASMI during the war years, more than 300 of them
were called up to the warring units of the land for-
ces and naval fleets after graduation.

During the Great Patriotic War a powerful hos-
pital base of the Karelian Front was deployed in
the Arkhangelsk region. In order to improve treat-
ment and diagnostic work in evacuation hos-
pitals, the staff of clinical departments of ASMI
worked as consultants. Professors were members
of the hospital council of the Arkhoblzdravotdel
(department under the Commissariate of Health
in Arkhangelsk region). The employees of ASMI
Georgy Andreevich Orlov (1910-1986; doctor of
medical sciences, professor, head of the chair of
general surgery of ASMI in 1944-1981; creator of
the largest scientific and practical school of sur-
geons in the European North of Russia) and Faina
Ignatyevna Sharapova (1913-1968; PhD in medi-
cal sciences, associate professor, head of the chair
of general surgery of ASMI in 1944-1981) had se-
nior positions in evacuation hospitals.
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Prof. G.M. Davydov, who came from besieged
Leningrad, was appointed chief surgeon of the
Arkhangelsk region and scientific adviser of the re-
gional blood donor service in 1942. He was repea-
tedly sent to district hospitals to perform surgical
operations on recruits to the front-line armies.
Nethertheless, research work continued at the
medical institute. The annual scientific sessions
were attended by the staff of ASMI, doctors of
evacuation hospitals and hospitals of the regional
center, as well as senior students. The staff of ASMI
developed new surgical interventions and medical
technologies that allowed saving the lives and re-
storing health of many defenders of the homeland
and civilians [3].

The staff of ASMI provided great assistance to
civil healthcare, including evacuees. Professor Maria
Vladimirovna Pikkel (1911-2008; Doctor of Medical
Sciences, Professor, Head of the Department of
Pediatrics of ASMI in 1966-1988) wrote in her
memoirs: "Immediately after the opening of the
Ladoga "Road of Life" from Leningrad, children and
teenagers began to come to us. Among them was
the son of writer Yuri German, who died a day la-
terin my isolation unit... Arkhangelsk children were
not much better. Among them there were 4 or 5
children with noma in the isolation unit. This di-
sease was also called "water cancer", and the word
"cancer" in this disease did not meant its true ma-
lignant nature, but their imminent death. There
were no uncontrollably multiplying cells, but on
the contrary — uncontrollable decay of tissues un-
der the influence of special putrefactive bacteria
in the complete absence of defense of the child's
body. The picture of the disease in all these chil-
dren was terrible. Fortunately, they did not come
in all at once — no more than two children at the
same time. | treated these extremely emaciated pa-
tients for a very long time. They were fed with great
difficulty. It is difficult to describe the struggle for
their lives. | came up with the idea to start treating
them with blood transfusion and and new sulfidine
which had just appeared at that time, it was active
against many untreatable infections... This treat-
ment was very effective — not a single child died,
although recovery was slow — it lasted for several
months" [4].

The most important inventions and new medi-
cal technologies of ASMI employees in 1941-1945
were honored with awards. Thus, chemist, associ-
ate professor A.l. Vedrinsky was the first in ASMI
to be awarded after the invention of non-freez-
ing ointment for artillery gun sights (based on
alginic acid from White Sea algae). In co-author-
ship with surgeon Prof. G.A. Orlov he also inven-
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ted "Algotan" ointment for treatment of thermal
burns on the basis of algae. Other scientists of
ASMI together with algologists also implement-
ed the results of research in practice, including
in the food industry (bread, povidlo, etc.). In ad-
dition to algae, other natural organic compo-
nents were actively introduced into practice. The
method of Israel Isaakovich Matusis (1910-1975;
doctor of medical sciences, professor, biochemist,
scientist-vitaminologist, head of the Department
of Biochemistry of ASMI in 1939-1949) for ob-
taining dehydrated concentrate of vitamin C from
pine needles without the use of activated carbon,
as well as his technology in co-authorship with
M.D. Kiverin for the production of extracts from
pine needles were in demand. Northern medici-
nal plants were widely used for the manufacture
of medicines. The staff of ASMI passed the severe
military trials with honor. The motherland highly
appreciated the heroic work of the staff during the
Great Patriotic War [5].

THE POST-WAR PERIOD

The war was followed by a succession of new
heads of the university. In 1947, Associate Professor
Sergei Nikolaevich Gildenskiold (1899-1974; mili-
tary doctor, Ph.D of Medical Science., associate pro-
fessor, director of ASMI in 1947-1952) was appoin-
ted to the post of director of ASMI; subsequently, in
1952 — Professor Ivan Nikitich Matochkin (1899-
1973; Ph, Professor, Head of the Department of
Normal Anatomy of ASMI), in 1953 — Alexander
Andreevich Kirov (1913-1977; Doctor of Medical
Sciences, Professor, Head of the Department of
Hospital Surgery of ASMlin 1971-1977), a graduate
of ASMI, Associate Professor. In 1958 the Faculty of
Stomatology was opened in ASMI. The first dean
was Associate Professor Ivan Vasilievich Vishnevsky
(1905-?; Candidate of Medical Sciences, Associate
Professor, Head of the Department of Surgical
Stomatology of ASMI in 1960-1962, organizer of
the Faculty of Stomatology of ASMI). Subsequently
there were established following departments: in
1960 — the Department of Orthopedic Dentistry
(first head — Associate Professor L.N. Kaftasieva);
the Department of Therapeutic Dentistry (first
head — V.M. Kukanov); the Department of
Maxillofacial Surgery and Surgical Dentistry (first
head — Associate Professor I.V. Vishnevsky).

A real breakthrough in Arkhangelsk dentistry
was coming, outpatient clinics were built. In 1961
Ivan Gavrilovich Chernetsov (1904-1978; the-
rapist, Candidate of Medical Sciences, Associate
Professor, Rector of ASMI in 1961-1963) was ap-
pointed Rector of ASMI, 2 years later he was re-
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placed by Victor Demjanovich Dyshlovoy (1928-
2011; Doctor of Medical Sciences, Professor, Head
of the Department of Pathophysiology of ASMI in
1963-1966, Rector of ASMI in 1963-1965). Each
head made his significant contribution to the de-
velopment of the university, but their frequent
change was not useful.

In 1965 a bright page in the annals of ASMI
began, which was headed by the graduate of
ASMI Associate Professor Nikolay Prokopyevich
Bychikhin (1927-1987; surgeon, promoter of hi-
gher medical education, medical science and pub-
lic health in the European North of the Russian
Federation, Doctor of Medical Science, Professor,
Head of the Department of General Surgery
of ASMI in 1981-1987). Under the leadership of
Nikolay Prokopievich many new directions in
Arkhangelsk medicine were developed. He led
ASMI for 22 years, he passed away early, the book
"A worthy son of the Fatherland" was written about
him. Under the leadership of the new rector the
laboratory for studying the problems of human
acclimatization in the Far North (the head — PhD
in medical sciences N.P. Neverova) was created. In
1960s the Faculty of Public Professions with two-
year term of study was opened in ASMI, the first
student construction team was created. Much at-
tention is paid to the fight against tuberculosis,
thus, the Department of Phthisiopulmonology
is founded (the first head — Associate Professor
A.R. Shevchenko). In 1969 the institute newspaper
"Medic of the North" was launched, in 1970 the
Council of Young Scientists was established. During
this period "Search" studio-theater was created in
ASMI, lateritwas the winner of the Lenin Komsomol
Prize of the Central Committee of Komsomol and
Arkhangelsk Regional Komsomol Organization
(permanent head of the studio — Y.L. Pacevich,
1946-2012; Doctor of medical sciences, profes-
sor, corresponding member of the Academy of
Social Sciences, Honored Worker of Culture of
the Russian Federation). In 1970s new subdivi-
sions were created in ASMI, which quickly became
powerful structures: 1971 — the Department of
Traumatology, Orthopedics and Military Surgery
(the first head — Dr. M.Sc., Professor Vladimir
Fedorovich Tsel, 1898-1974; Dr. M.Sc., Professor,
Head of the Department of Hospital Surgery of
ASMIin 1959-1971, Department of Traumatology,
Orthopedics and Naval Surgery of ASMI in 1971-
1974), 1975 — the course of anesthesiology
and resuscitation, later — the Department of
Anesthesiology and Resuscitation (the head —
PhD in Medical Sciences, associate professor
Eduard Vladimirovich Nedashkovsky, D.M.Sc., pro-
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fessor, founder and first head of the Department
of Anesthesiology and Reanimatology of
ASMI, honorary President of the Association of
Anesthesiologists and Reanimatologists of the
North-West of Russia), 1978 — the Department of
Pediatric Dentistry (first head — associate profes-
sor Pavla Grigorievna Knyazeva, 1929-2016; PhD
in medical sciences, Assistant of the Department
of Therapeutic Dentistry of ASMI, Head of the
course of pediatric dentistry in 1976-1986).

THE PEDIATRIC FACULTY

In 1977 the Pediatric Department was estab-
lished as part of the Faculty of Medicine, which in
1979 received the status of the Pediatric Faculty.
The first dean — Associate Professor Valery
Aleksandrovich Kudryavtsev (1941-2001; pedi-
atric surgeon, honored doctor of the Russian
Federation, the first chief pediatric surgeon and or-
ganizer of pediatric surgery service in Arkhangelsk
and the whole region) — was a legendary person,
the book about whom was written [6]. The basis of
the new faculty was the Department of Pediatric
Diseases of the Faculty of Medicine. Since 1935, un-
der the leadership of the first heads (graduates of
the Kazan Pediatric School, Professor Y.V. Makarov
and Associate Professor A.G. Suvorov) it had accu-
mulated a great educational, methodological and
scientific experience. The Department of Pediatric
Diseases of the Faculty of Medicine received the
status of the Department of Pediatrics of the
Faculty of Pediatrics (the first head — Professor
M.V. Pikkel, later — Professor V.A. Ternovskaya,
Associate Professor A.Y. Trubina and Professor
S.I. Malyavskaya). Owing to the work and orga-
nizational talent of V.A. Kudryavtsev, the faculty
was rapidly gaining strength, its personnel po-
tential was growing, new pediatric departments
were opened. Many teachers were awarded
governmental awards, honorary title "Honored
Doctor of the Russian Federation" for their con-
scientious, active and fruitful work. In the jubi-
lee year 1982, the year of 50th anniversary of
ASMI, the Department of Pediatric Surgery was
established, which was headed by Candidate
of Medical Sciences, Associate Professor V.A.
Kudryavtsev, being the permanent chief pediatric
surgeon of the Arkhangelsk region and chief phy-
sician of the Children's Regional Clinical Hospital
since its opening in 1972. In 1987 he was also
elected rector of ASMI. In the late 1980s — ear-
ly 1990s new departments were actively cre-
ated in ASMI, among them: the Department of
Propaedeutics of Pediatric Diseases and Polyclinic
Pediatrics (headed by Professor V.l. Makarova),
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the Department of Pediatric Infections (hea-
ded by Professor L.\V. Titova), the Department
of Neonatology and Perinatology (headed by
Professor G.N.Chumakova), the Department
of Polyclinic and Social Pediatrics (headed by
Professor L.I. Menshikova).

The first graduation of pediatricians took place
in 1983. In the final act of the state examination
commission, the chairman of which was the most
famous pediatrician in the country, Professor
Nikolai Pavlovich Shabalov, it was noted that
graduates had high quality of training, which is
as good as in the experienced Leningrad Pediatric
Institute. Over the years of its existence the facul-
ty has trained more than 3000 pediatricians. Most
of them work in cities and districts of the North-
West of Russia. The best graduates of the faculty
have shown themselves as organizers of practical
healthcare, others have become teachers of pedi-
atric departments of their alma mater, and others
work as physicians in other regions of Russia and
abroad [7].

SCIENTIFIC PEDIATRIC SCHOOL

Scientific schools in medicine have always ex-
isted. They have brought teachers and students
together through common scientific and clinical
research. Pediatrics is a relatively young science
when compared to, for example, surgery, internal
medicine or obstetrics. And scientific research in
pediatrics does not have a very long history eit-
her. What determined the emergence of scien-
tific pediatric school in the Russian North? First
of all, of course, a person — Maria Vladimirovna
Pikkel, the first woman professor in the European
North of Russia. Maria Vladimirovna's scientific
activity began with the study of rickets and dys-
trophy in children in the difficult post-war years.
Then there was a doctoral dissertation devoted
to the problem of tuberculous meningitis in chil-
dren. Prof. M.V. Pikkel by her life and professional
skill managed to prove that science is impossible
without medical practice. She awakened interest
in pediatrics in many people; a team of like-min-
ded people began to form around her and a pleiad
of students and followers grew up. The first disser-
tations under the guidance of Maria Vladimirovna
were defended by V.N. Koroleva, T.l. Mugandina,
V.D. Novozhilova, V.A. Ternovskaya. They were
different in topics, but they were united by one
idea — peculiarities of child's health living in the
North. The birth of the Pediatric Faculty, training
of scientific personnel through postgraduate stud-
ies at the Leningrad Pediatric Institute and the 1st
Moscow Medical Institute allowed the pediatric
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departments of the Arkhangelsk Medical Institute
(Academy, University) headed by the pupils of
Prof. M.V. Pikkel (Prof. V.A. Ternovskaya, Prof.
V.l.Makarova,Prof.L.V.Titova,Prof.G.N.Chumakova,
Prof. E.N. Sibileva, Prof. V.A. Kudryavtsev, Prof.
N.D. Shiryaev, Dr. I.A. Turabov) to strengthen and
raise the next young generation of researchers,
who also devote their scientific research to the
study of children's health in the European North
of Russia, the peculiarities of the clinical course of
diseases, offer new methods of diagnosis, treat-
ment and prevention [7].

Medical institutions, which are the bases of
pediatric departments, have a full range of modern
diagnostic and treatment equipment. In addition,
children's outpatient clinics, preschool institu-
tions, schools, regional and city children's homes
are used for the educational process. Therapeutic
work is an integral part of teachers' activity of
the specialized departments. The teaching staff
works in hospitals, conducts outpatient treatment.
Assistants of the departments hold on-call surge-
ries, consultations, seminars. Professors and asso-
ciate professors supervise pediatric care in the dis-
tricts of the region, carry out visiting consultative
work. Many of them are chief freelance specialists
of the Arkhangelsk region. They actively partici-
pate in the organization of scientific-practical con-
ferences, in the attestation work of the Ministry of
Health of the region. Clinical residents are trained
at the departments. Teachers of the departments
give lectures and conduct classes at the Faculty
of Professional Development and Professional
Training of Specialists.

Scientific researches are carried out within
the framework of the Russian scientific and tech-
nical programs "Health of the population of the
European North" and "Children of the North", as
well as several international scientific projects:
the program on neuropsychopharmacology
(Prof. V.A. Ternovskaya), the Barents-region pro-
gram on diphtheria and vaccine prevention (Prof.
L.V. Titova), the program "Decade of musculoske-
letal diseases" (Prof.

V.I. Makarova, Associate Professor LV. Babi-
kova), the program on pediatric urology (Prof.
N.D. Shiryaev, Associate Professor N.V. Mar-
kov), the program on breastfeeding (Prof.
G.N. Chumakova), the program on in vitro fertili-
zation (Prof. A.L. Zashikhin and Prof. A.L. Zashikhin
and Y.V. Agafonov), the program "Bronchial asth-
ma and allergy in children" (Prof. V.I. Makarova,
Associate Professor A.K. Kopalin), the program
on pediatric oncohematology (Dr. I.A. Turabov).
Looking at the world map, the geography of sci-
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entific presentations by pediatricians of ASMI is
quite extensive: Norway, France, Canada, Austria,
Turkey, Bulgaria, USA, Italy, Greece, Poland,
Germany, Israel, Japan, Sweden, Holland. Many
projects are still being implemented together with
the leading scientific centers of Russia: National
Center for Disease Control of the Russian Academy
of Sciences, Moscow Institute of Pediatrics and
Children's Surgery of the Ministry of Health of the
Russian Federation, Institute of Rheumatology
of the Russian Academy of Sciences, Institute of
Nutrition of the National Centerfor Disease Control,
Moscow Regional Research Clinical Institute
named after M.F. Vladimirsky, Moscow Research
Institute of Epidemiology and Microbiology named
after G.N. Gabrichevsky, Children's Research and
Clinical Center of Infectious Diseases of FMBA
(St. Petersburg), St. Petersburg Pediatric Medical
University and others.

MODERN HISTORY OF THE UNIVERSITY

In 1982 by the Decree of the Presidium of the
Supreme Soviet of the USSR ASMI was awarded
the Order of the Red Banner of Labor. The first
computing center is opened in the university
with the support of the most famous graduate —
Academician N.M. Amosov. Prominent scientists,
who graduated from the university in different
years, including graduates of the war years, gathe-
red at the solemn meeting devoted to 50th anni-
versary of the ASMI, among them -General Nikolai
Mikhailovich Rudny (1920-1993; participant of the
Great Patriotic War, chief of infirmary, senior doc-
tor of the Normandy-Neman regiment, head of the
Air Force Aviation and Space Medicine Service in
1974-1988), Colonel lvan Ivanovich Kasyan (1920-
1990; leading doctor, senior researcher of the
Institute of Aviation and Space Medicine in 1961-
1975), since 1975 — deputy head of the group of
medical support of flights in the Central Control
Center. Ivan I. Kasyan was engaged in the study
of weightlessness problems, he personally par-
ticipated in 420 flights on the Tu-104A laboratory
airplane to study the condition and performance
of humans in short-term weightlessness). It bears
emphasis that many other graduates of ASMI also
contributed in making the Arkhangelsk scientific
medical school famous far beyond the region.

In 1991, the Faculty of Social Workers was
opened in ASMI, education of foreign students
began, the first dissertation council in Russia
was opened to defend doctoral dissertations
in the new specialty "Safety, protection, rescue
and life support in emergency situations" (medi-
cal and biological sciences) and in the specialty
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"Physiology" (medical sciences). In 1996, the dis-
sertation council for the defense of dissertations
in clinical specialties "Internal Medicine", "Surgery"
and "Pediatrics" began its work.

In 1993 Prof. Pavel Ivanovich Sidorov was elec-
ted rector of ASMI. Active international coope-
ration began under his leadership including the
exchange of students (Norway), creation of the
Russian-German Center of Positive Psychotherapy
and the Swedish-Russian Social College. A de-
partment of international cooperation is crea-
ted in ASMIL. In 1994 ASMI is reorganized into
Arkhangelsk State Medical Academy (ASMA). The
Northern Scientific Center of Russian Academy of
Medical Science is organized on the basis of ASMA,
the first issue of the scientific journal "Human
Ecology" is published (founders of RAS and RAMS).
In 1995, the Faculty of Advanced Training and
Professional Retraining of Specialists was opened
in ASMA, and in 1996 — doctoral studies. In 1997
the faculties of clinical (medical) psychology and
medical managers (nurses with higher education)
were established in ASMA. The North-West Branch
of RAMS on the basis of St. Petersburg Bureau and
Northern Scientific Center was organized in ASMA
in 1998. The Institute of Management and the
Faculty of Medicine and Preventive Medicine are
opened. The Center of Information Technologies
is established. ASMA is officially recognized as the
center of medical science and medical education
in the European North of Russia. Institutes of pub-
lic health and social work, hygiene and medical
ecology, psychology and psychiatry are created in
the structure of the university. The Department of
Economics and Management was established on
the basis of the Institute of Management of ASMA.

In 2000, ASMA was reorganized into the
Northern State Medical University, University Ly-
ceum, Severodvinsk Institute of Medical Education,
International Faculty of General Practitioner, Facul-
ties of Ecology and Pharmacy, Russian-Norwegian
Center of In Vitro Fertilization are established.

In 2001, the Institute of Information Techno-
logies and the Faculty of Adaptive Physical Culture
were opened in NSMU.

Institutes of Family Medicine and Clinical
Physiology were established. For the first time in
the history of the university, in 2002, courses of
nurses of mercy were opened under the patro-
nage of Metropolitan Tikhon of Arkhangelsk and
Kholmogorsk. A year later the Society of Orthodox
Physicians was formed in NSMU. In 2003 the
Research Institute of Polar Medicine, the Research
Institute of Marine Medicine, the Department
of Pedagogy and Psychology were established
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in NSMU. In 2006 the Arkhangelsk International
School of Public Health started its work in NSMU,
where scientists from various countries were able
to teach students. In 2008 the University became a
laureate of the contest "System of quality graduate
training in educational institutions of professional
education”. In 2005, a museum complex was es-
tablished in NSMU. The Society for the Study of the
History of Medicine of the European North (cur-
rently named after its founder, Prof. G.S. Shchurov)
was established on its basis. There had been de-
veloped the design concept of memorial class-
rooms. A memorial sign dedicated to the medics
of the war years was installed. Within a year the
named classrooms were opened in the univer-
sity. In 2009 the museum of the history of medi-
cine of the European North was opened in NSMU.
It presents the chronicle of the university and
the development of northern scientific schools.
The museum complex of NSMU was awarded the
memorable medal "70 Years of Victory in the Great
Patriotic War of 1941-1945" by V.V. Putin for its ac-
tive participation in patriotic education of citizens
and solution of social and economic problems
of veterans of the Great Patriotic War. Moreover,
museum complex of NSMU was awarded with the
Honorary sign "For active work on patriotic educa-
tion of citizens" by the board of the Russian State
Military Historical and Cultural Center under the
Government of the Russian Federation, as well as
with the Commemorative sign "Dervish-75" for the
great contribution to the preservation and popu-
larization of the history of allied northern convoys,
as well as to patriotic education and training of ci-
tizens (youth) to serve the Fatherland.

Much attention was paid to sports training and
patriotic education of future physicians.

In 1980 the national team of skiers of ASMI
won the title of the champion among the teams
of medical universities of the USSR. Great awards
were given to skaters. Yachtsmen, swimmers, track
and field athletes, weightlifters, boxers, wrestlers
and other athletes were the sports pride of ASMI.
Many of them became famous scientists, some
of them work in the university until now. The
Department of Mobilization Training and Disaster
Medicine was established on the basis of the previ-
ously functioning departments of military sanitary
training (1936-1949), military medical training
(1949-1955), naval training (1955-1993), military
and extreme medicine (1993-2009); the head
of the department is Professor Y.E. Barachevsky.
For the last 10-15 years, on the threshold of the
90th anniversary, new bright pages in the history
of the University have been written. During this
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period the WHO launched pilot project in NSMU
studying the impact of global warming on hu-
man health. Several employees of the University
became WHO expert-consultants. Consequently,
NSMU took part in implementation of the inter-
national project (6 countries) "Lifelong Learning
System for Medical School Teachers" within the
framework of TEMPUS IV. General agreement on
cooperation with the Faculty of Medicine of the
University of Tromse and University Hospital of
Northern Norway for 2010-2013 was signed in
Tromsg (Norway). In 2011 the university passed
the certification of quality management sys-
tem according to I1SO 9001:2008 standardization.
Among the significant events were the establish-
ment of the Northern Branch of the Academy of
Polar Medicine and Extreme Human Ecology, as
well as the Department of Clinical Pharmacology
and Pharmacotherapy (Prof. N.A. Vorobyova).
The Social Faculty of Mental Health named af-
ter St. Luke (V.F. Voyno-Yasenetsky) was opened
and became the first faculty of that kind in Russia.
A year later a lecture hall as named after St. Luke.

In 2014, Dr. L.N. Gorbatova (Head of the
Department of Pediatric Dentistry) was elected
Rector of NSMU.

The recent history of the University is rich
in events. In 2016. NSMU became a member of
the National Arctic Scientific and Educational
Consortium, which nowadays unites 38 organi-
zations: 14 universities, 16 research centers and 8
organizations of the real sector of the economy.
The Association of ASMI-ASMA-NSMU graduates
was established; the new organization united over
one and a half thousand members. A coopera-
tion agreement was signed between NSMU, LLC
"ExoAtlet"and the Development Corporation of the
Arkhangelsk region. The project "Recognize Your
Heart" was launched. Accreditation and Simulation
Education Center was established. NSMU was ho-
nored with the regional public award "Heritage of
the North". In March 2017. NSMU hosted partici-
pants of the Arctic Municipalities Forum — the
first platform of the IV International Arctic Forum.
Artur Chilingarov, State Duma deputy, Special
Representative of the President of the Russian
Federation for International Cooperation in the
Arctic and Antarctic, took part in this Forum. In
April 2017, the museum complex of NSMU was
awarded a special diploma in the nomination
"Defenders of the Fatherland" within the frame-
work of the regional contest "Book of the Year
-2016" for the book "Graduates of the Arkhangelsk
State Medical Institute in the war years, 1941-
1944". In 2018, Northern State Medical University
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signed cooperation agreements with territorial
funds of compulsory medical insurance, territo-
rial bodies of the Federal Service for Supervision
of Health Care (Roszdravnadzor), state authorities
in the field of health protection of the Arkhangelsk
and Murmansk regions, the Komi Republic and
the Nenets Autonomous District within the frame-
work of the federal project "Higher Education
Institutions-Region". Information interaction be-
tween the participants of the project "University-
region" is provided by the Project Office for the
development of regional health care.

In 2018-2022 the Project Office organized a se-
ries of field events with the participants of the pro-
ject "University-region" in order to implement fede-
ral projects "Development of the system of primary
health care", "Provision of medical organizations of
the health care system with qualified personnel".

In 2021 the interdepartmental project "Digital
Department" was launched in order to cre-
ate a professional retraining program "Digital
Technologies in Healthcare". Studying this pro-
gram gives students the opportunity to obtain
additional qualifications. 108 students took the
course on the basis of Innopolis University and
started training. In 2022, under the terms of co-fi-
nancing of the University and the administration
of the Arkhangelsk region, a student training and
experimental surgical unit will be created, which
will be included in the structure of the Federal
Center for Accreditation and Simulation Training.
The interdepartmental student surgical associa-
tion "Ligature" will continue its work on the basis
of the operating unit, contributing to the deve-
lopment of surgical skills of students. Participation
in the competition "Priority-2030" became one of
the key achievements of the University. According
to the results of this competition NSMU became
one of 15 universities recognized as candidates for
participation in the program. This allowed the uni-
versity to move dynamically towards the develop-
ment of the scientific component: the consortium
"Arctic Medicine" was created, 22 projects were
developed (10 of which have already been im-
plemented). The additional professional program
"Digital Technologies in Healthcare" was launched.
In order to implement programs of academic stra-
tegic leadership "Priority-2030" and principles of
state policy of the Russian Federation in the Arctic
until 2035 (paragraph 266 of the Unified Action
Plan) as well as to ensure national security for the
period until 2035 (order of the Government of the
Russian Federation on April 15,2021 N2 996-r), the
creation of a federal center of Arctic medicine is
envisaged.
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Currently, more than 4.5 thousand students
study at the university and 6 to 8 thousand doc-
tors improve their qualification per year. Training
of specialists with secondary professional educa-
tion is carried out on 5 programs. Educationn at
the university is performed at all levels of higher
education: bachelor's degree, specialty, master's
degree; training of personnel of higher qualifica-
tion: postgraduate studies, residency. Today the
university trains medical personnel for 30 regions.
The educational and scientific activities of the uni-
versity are focused on the problems of the Arctic
and subarctic territories. The University has man-
agedtoachieve high indicators in international sci-
entificand educational activities, which allowed to
strengthen its competitive advantages. Currently,
1380 international students from 12 countries are
studying at SSMU [8].

"We have passed a serious way from a medi-
cal school to a university and, undoubtedly, we
can be proud of the fact that all these years the
university kept the course on quality education.
Speaking about the achievements, first of all, it is
worth saying that they would be impossible wit-
hout the teaching staff, employees of various de-
partments — all those who worked in different
years and continue to work today. It is difficult to
single out the main achievements of the universi-
ty, because at each stage of its development there
were its own tasks and requirements. Every year
the infrastructure was improved, the list of spe-
cialties and the number of students grew, the ma-
terial base was strengthened," said Rector Lyubov
Nikolaevna Gorbatova at the solemn meeting de-
dicated to the anniversary [9].
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OONOJIHUTEJIbHAA UHOOPMALINA

Bknap aBTOopoB. Bce aBTOpbl BHeCnu cyuje-
CTBEHHbIN BKNag B pa3paboTKy KOHUenumu, npo-
BefleHMe unccnefoBaHnAa U MOArOTOBKY CTaTbW,
npounu 1 ofobpunu GrHanNbHy Bepcuio nepeq
nybnvkauuen.
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KoHGNUKT nHTepecoB. ABTOpb! AeKnapupyoT

OTCYTCTBIME ABHbIX 1 MOTEHLMaNbHbIX KOHPJINKTOB
WNHTEpPEeCcoB, CBS3aHHbIX C Nybnukauumemn HacTos-
Len CTaTbu.

UcTouHuK ¢uHaHcmpoBaHus. ABTOpPbI 3asB-

nAwT 06 OTCYTCTBMWN BHELWWHEro q)I/IHaHCI/IpOBaHVIFl
npun npoeegeHnn nccnengoBaHnA.
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Abstract. The human microbiome is a collection of microorganisms, mainly bacteria, that inhabit the human
body. In today’s world, the relationship of a macroorganism with intestinal microbes is the result of evolution
over a lifetime of thousands of generations. In recent years, due to metagenomic analysis, about 240 new species
of microorganisms of the gastrointestinal tract have been isolated and described, many of which have not yet
been cultivated. In the process of evolution, microorganisms adapt to environmental conditions and acquire an
increased ability to reproduce. Despite the use of genomic technologies, the issue of microbial colonization of
the fetus remains debatable. It has been established that the microbiome (odontogenic, intestinal, vaginal) of
the mother and the sanitary state of the environment determine the nature of the primary colonization of the
child. Subsequently, the composition of its intestinal microbiota largely depends on the nature of feeding. The
human milk microbiome is quite complex, dynamic and changeable throughout lactation. The gut microbiota
of a breastfed infant is characterized by a high population level of infant bifidobacteria species (90%) and a low
content of C. difficile and E. coli. The introduction of complementary foods modifies the bacterial diversity in
the baby’s intestines. It is shown that the composition of the intestinal microbiota of the child is significantly
influenced by the place of residence and visits to the children’s institution. Thus, the formation of the intestinal
microbiome is a long, complex multifactorial process, the violation of which is associated with the development of
various pathological conditions in the child’s body. Understanding the mechanisms of microbiome development
will allow developing effective methods for the prevention and correction of microecological disorders in a child
and related diseases in different periods of life.

Key words: microbiome; fetus; meconiumy; intestines; breast milk; infant
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Pe3rome. MI/IKpO6VIOM 4enoBeka — COBOKYMHOCTb MUKPOOPraHM3MOB, npenmMmyLecTtBeHHO 6aKTep|/||7|, Hacena-
IOWNX ero opraHn3m. B COBPEMEHHOM MMPE OTHOLWEHNA MaKpOOpraHndma C KUWeYHbIMU MI/IKpO6aMI/I — pe-
3yJiIbTaT 2BOJTIOLNN Ha NMPOTAMXEHUN XKU3HU TbICAYN MOKONEHWI. 3a NoCNegHne rogbl 6J1arop,ap;| MeTareHOMHOMY
dHannsy BblAeNneHoO 1 ONMnCaHO OKOJIO 240 HOBbIX BMOOB MNKPOOPraHM3MOB KeNnygOYHO-KNLWEYHOIro Tpak-
Ta, MHOIMe 13 KOTOPbIX elle HE KYyNbTUBUPOBAHbI. B npouecce 3BonOUNN MUKPOOPraHM3Mbl adanTUPYOTCA
K ycnoBuam Opr)KaIOLLleI‘/lI cpenbl n I'Ipl/lOGpeTalOT NOBbILLIEHHYIO CNOCOBHOCTb K Pa3MHOEHWUIO. HECMOTpH Ha



Children’s medicine of the North-West ISSN 2221-2582

2023 /Vol. 11 N2 2

NCMOJIb30BaHMe reHOMHbIX TEXHONOTMUIA, BOMPOC O MUKPOOHON KONIOHU3aL MU NIoAa OCTAeTCA JNCKYCCMOHHDBIM.
YCTaHOBIEHO, YTO MUKPOOVOM (OAOHTOrEHHbIV, KULIEYHbIV, BAarasnLHbIiA) MaTePU U CAHUTAPHOE COCTOAHNE
OKpYy»KaloLLen cpefbl ONpeAensaT XxapakTep NepBMYHON KOTOHM3aUun pebeHKa. B nocnegytolem coctas ero
KMLIEYHOW MUKPOOVOTbl BO MHOTOM 3aBMCUT OT XapaKTepa BCKapMNBaHUA. MMKpOOMOM rpyHOro MOJIOKa f0-
BOJIbHO C/TOXKEH, AVIHAMMYEH 1 MEPEMEHYVB Ha NPOTAXEHUM NakTaumu. KreyHaa MKpobroTa pebeHKa, nony-
yaloLLero rpyfHOE MOMOKO, XapaKTeEPM3YeTCA BbICOKUM MOMYIALNOHHBIM YPOBHEM MafeHUYECKNX BUAOB 6rdu-
nobakTtepuin (90%) n HU3KUM cofeprkaHuem C. difficile v E. coli. BBepeHne npoayKToB Nnpukopma Mmoanduumpyet
6aKkTepuranbHoe pazHoobpasue B KULEeYHMKe Manbllwa. [oKa3aHo, YTO Ha COCTaB KMLIEYHOW MUKPOOUOTDI pe-
6eHKa 3HauUTeNbHOE BNAHME OKa3blBaeT MECTO MPOXKUBAHUA 1 MOCELLEHME AETCKOro yupexaeHus. Takum o6-
pa3omM, GOpPMMPOBAHKE KNLWEYHOrO MUKPOOMOMA SBMAETCA ANMTESIbHbBIM, CJIOMHbBIM MYJbTVAKTOPHbBIM MPO-
LileCCOM, HapyLLeHMe KOTOPOro acCoLMNPYeTCA C Pa3BUTMEM Pa3INYHbIX MATONOMMYECKUX COCTOAHWUI B AETCKOM
opraHusme. MNoHMMaHe MexaHU3MOB Pa3BUTUA MUKPOOGMOMA MO3BONUT pa3paboTatb IGPEeKTNBHbIE METOAbI
NPOodUNAKTUKNA 1 KOPPEKLMY MAUKPOIKOSIOTMUYECKX HAPYLIEHUN Yy pebeHKa 1 CBsI3aHHbIX C HUMY 3abosieBaHuii

B pa3Hble Nepuoabl XN3Hu.

Knioyeaole cnoea: Mukpobuom; nioo; MeKOHUU; KUWEYHUK; 2pYOHOE MOJIOKO; MyidoeHey,

INTRODUCTION

One of the most important scientific discoveries
made in the first decade of the 21st century is the
revelation of the human microbiome (microbial com-
munity), that is, the combination of microorganisms
(mainly bacteria) inhabiting the human body. For this
reason, the frequently used phrase "human microflo-
ra" is not quite correct given the current knowledge.
It has been proved that our organism is not just a set
of microorganisms, but a real biome — microbiome.
The microbiome is in a complex equilibrium with the
macroorganism, and their synergistic interactions re-
main an object of intensive research.

In the modern world, the relationship between
the macroorganism and gut microbes is the result
of evolution over thousands of generations. For
millions of years, evolution has acted both on our
23,000 genes, and on nearly 4 million genes (both
human and microbial) that are present both in and
on our bodies [1].

Advances in genomic approaches, including
phylogenetic marker-based microbiome profiling
and shotgun metagenomics have made it pos-
sible to describe the composition of the micro-
biota during phylogeny and the numerous asso-
ciations between its composition and disease [2,
3]. Shotgun metagenomics is a technique used
to sequence many cultured microorganisms and
the human genome by randomly cutting DNA,
sequencing multiple short sequences, and recon-
structing them into a coherent sequence.

Metagenomics provides access to characterize
the microbiota at the taxonomic level and at the
level of putative functions encoded by numerous
microbial genes, but unfortunately it does not pro-
vide precise phylogenetic information.

In the last decade, about 240 new species of
gastrointestinal (GI) microorganisms have been

discovered and described through metage-
nomic analysis, many of them not yet cultured.
Integration with culturing approaches is needed
to fully understand the function of the intestinal
ecosystem in relation to health and disease.

Systems biology allows us to consider functio-
nal analysis of the microbial community, i.e. to per-
form quantification of metabolic activity through
the measurement of RNA by metatranscriptomics
[4], proteins by metaproteomics [5] and metabo-
lites by metabolomics. The use of these methods
is essential to better understand the molecular
mechanisms involved in both symbiosis and dys-
biosis.

EVOLUTIONARY PATHWAY
OF THE MICROBIOTA

Increasing evidence suggests that shared evo-
lutionary history influences both the microorgan-
ism and the surrounding and internal microcosm.

Bacteria originated about 3.8 billion years ago,
and the eukaryote lineage, which includes hu-
mans, evolved after the oxygenation of the Earth's
atmosphere, 2.2-2.4 billion years ago [6, 7]. For a
long time, bacteria together with archaea, protists
(unicellular organisms belonging to eukaryotic
cells) and fungi remained free-living single cells,
although some became host-associated, i.e. ac-
quired interspecific forms of coexistence (parasi-
tism, mutualism, commensalism, neutralism, etc.).

In the process of natural selection, microor-
ganisms adapt to environmental conditions and
acquire increased adaptability — the ability to re-
produce.

The phylogeny of homo sapiens was accompa-
nied by repeated changes in the environment and
the nature of nutrition — the main factors of se-
lective pressure (reproductive success), leading to

LECTURES
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the reforming of its genome. A prime example is
the impact of starvation. The human genome con-
tains adaptive markers that ensure survival under
starvation, but the accommodations of the human
microbiome that offer energy-saving traits for the
human host remain unknown [8, 9].

Along with microbiome representatives, the
host immune system evolved to regulate and pre-
vent microbial contamination of tissues, organs
and body systems. In the course of evolution, the
host immune system, in parallel with its microbio-
me, has developed sophisticated mechanisms to
identify and destroy invading microbes, whether
they are microbiome representatives or primary
pathogens invading forbidden territories [10].

Environmental reorganization and urbaniza-
tion lead to maladaptation of the microbiome and
immune response, negatively affecting health and
causing dangerous diseases.

DIVERSITY OF THE HUMAN MICROBIOME

The microbiome in our body is distributed in-
homogeneously. According to its topography and
species composition it is possible to distinguish:
the microbiome of the skin, oral cavity, respiratory
tract, urogenital tract and intestine — the largest
microbiome of our body. Each millimeter of the
colon is colonized by approximately 1011 micro-
bial cells compared to 108 cells in the small intes-
tine [11].

Currently, more than 1000 species of intesti-
nal bacteria have been characterized. Culture-

Proteobacteria
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dependent and independent methods estimate
that between 150 and 400 microbial species re-
side in the intestine of each individual [12]. Most
of these species belong to Bacteroidetes types
(genera Bacteroides and Prevotella), Firmicutes
(genera Lactobacillus, Clostridium, Eubacterium
and  Ruminococcus), Actinobacteria (genera
Bifidobacterium and Colinsella) and Proteobacteria
(Enterobacter spp.). The relative proportions of
each of these taxa vary dramatically not only be-
tween individuals, but even within a single indi-
vidual throughout his lifetime (Fig. 1) [12-16].

Besides the major types such as Actinobacteria,
Bacteroidetes, Firmicutes, and Proteobacteria, the
adult intestinal metabolome encompasses mem-
bers of less diverse bacterial types, including
Verrucomicrobia, Lentisphaerae,  Synergistetes,
Planctomycetes, Tenericutes, and Deinococcus-
Thermus. In addition to these established phy-
logenetic groups, SSU rRNA gene sequences of
uncultured bacteria can be detected. They cluster
within the candidate types TM7, Melainabacteria
and Gemmatimonacetes.

Although each individual's microbiome is
unique, studies of taxonomic units and microbio-
mes in different countries have revealed several
common microbial communities [2, 13].

At the same time, the composition of Western
microbiomes differed from non-Western micro-
biomes in a number of parameters [17-26]. First of
all, the first ones have 15-30% less microbial spe-
ciesthanthe second ones[18,22,23]. Furthermore,
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Fig. 1. Major taxonomic units of the human intestinal microbiome
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western microbiomes lack certain species that are
consistently found in non-western samples. For
instance, spiral bacteria of the genus Treponema,
which appear in the feces of numerous non-West-
ern populations that use raw and wild foods (hun-
ting, fishing, mushroom and berry picking, etc.)
[17, 19, 23]. The relative abundance of common
types also differs between western and non-west-
ern microbiomes. Western ones tend to contain
more Bacteroides, whereas non-Western ones
contain Firmicutes and Proteobacteria [19, 21], al-
though there are exceptions to this trend [17].

Thus, studies point to the fact that there is no
single "human microbiome" but rather a wide
range of configurations that our commensal mi-
crobiomes take on.

The existence of these differences in human
populations is attributed to diversity in culture,
habitat, level of urbanization, hygiene, medicine,
lifestyle and diet.

It has been observed that the shift in human
diet toward meat-eating over evolutionary time
scales is accompanied by a transformation of the
intestinal microbial communities [27, 28]. At the
same time, increasing fiber and reducing sugar,
fat, and meat, a non-Western diet, promotes gut
bacterial enrichment [17, 29-31]. Some of the
same genes and signaling pathways that differ in
quantity between herbivore and carnivore micro-
biomes also shift rapidly in humans who switch
from a vegetarian to an omnivorous diet [30].

One of the hypotheses for the decline in spe-
cies diversity of the microbiome states that tech-
nological and cultural changes accompanying in-
dustrialization lead to a "vanishing microbiome"
[32]. In addition, living in urban environments,
contact with animals, overuse of antibiotics at an
early age [32-34], all sorts of intestinal parasites
in Western populations [24, 35, 36], and physio-
logical variations such as human-specific loss of
N-glycolylneuraminic acid (Neu5Gc) make some
contributions.

Alternatively, parts of the microbiome may sim-
ply diverge along with human populations as the
latter move around the world. For example, the
current distribution of Helicobacter pylori strains
coincides with known human migrations [14, 37].

DEVELOPMENT OF THE GUT MICROBIOME
IN ONTOGENESIS

The results of metagenomic studies of the ge-
netic composition and metabolic profile of the in-
testinal microbiota indicate that this microbiome
represents a separate extracorporeal organ of the
human body [38]. Like any system (organ) of the
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organism, the gut microbiome undergoes certain
stages of development and maturation.

Intestinal colonization in healthy children fits
into four consecutive temporal phases:

« The first lasts from birth to two weeks;

« the second begins after two weeks and lasts
until the introduction of the first complemen-
tary food;

+ The third phase lasts from the introduction of
the first complementary food until the end of
breastfeeding;

« the fourth — after the cessation of breastfe-
eding.

From the modern point of view, it is still more
correct to distinguish five time intervals, including
the antenatal period, and if we consider the entire
life course of an individual, then six, taking into ac-
count the elderly and old age.

According to many scientists, the intrauterine
and neonatal periods are critical stages in the for-
mation of the child's microbiome, which largely
determines the state of his or her health through-
out life [39, 40].

FROM FERTILIZATION TO BIRTH

Until recently, it was believed that the fetus in
the womb is completely shielded from contact
with the microcosm, meaning that its antenatal
development takes place in an aseptic environ-
ment, and the contamination process is estab-
lished at birth.

A scientific search uses a combination of tech-
nologies, namely bacterial DNA sequencing, fluo-
rescence in situ hybridization (FISH) method and
bacterial culturing in order to determine the pre-
sence and viability of the fetal microbiome. It in-
dicates that microbial colonization begins long
before birth and is directly dependent on the
microecology of the mother [41]. Bacteria of the
genera Enterococcus, Escherichia, Leuconostoc,
Lactococcus and Streptococcus are present in the
placenta, amniotic fluid, cord blood and meconi-
um [42-52]. Spanish researchers found DNA from
bacteria of the genera Lactobacillus and Escherichia
coliin primary stool samples of 20 newborns [43].

In 2014, researchers in Houston, Texas, identi-
fied genetic sequences of bacteria from the pla-
centas of 320 women. Biological material was
collected immediately after delivery from the ger-
minal part of the placenta (chorionic villi), i.e. the
selected samples were not in contact with the mi-
crobiota of the birth canal. A wide range of micro-
organisms were identified in the tissues examined,
indicating the existence of a unique placental mi-
crobiome. This suggests that the first encounters

LECTURES



ISSN 2221-2582

with microbes in the infant occur prenatally, even
in healthy pregnancies, and are of great impor-
tance for both fetal development and the subse-
quent establishment of the child's microbial sys-
tem [47].

One study obtained evidence of intrauterine
penetration of bacteria from the gut of the mother
to the fetus [51]. The researchers assumed that this
occurs via the bloodstream and/or lymphatics, a
mechanism similar to the "gut-breast axis". This
hypothesis is supported by the data of another ex-
periment in which pregnant mice orally received
labeled Enterococcus faecium, after which these
bacteria were detected in the placenta and even
in the meconium of unborn mice [51].

A study led by C. Patrick (2019), involved a com-
prehensive selection of clinical (mother-child) and
experimental (female mouse-calf) biomaterial, vis-
ualization of the embryonic microbiota in mice,
demonstration of dynamic changes in the micro-
biota during pregnancy in both maternal and fetal
(embryonic) sites, and evaluation of the viability of
cultured components. Data from the mouse mo-
del clearly show that the mouse fetus is exposed
to viable and culturable bacteria only in mid-preg-
nancy, despite positive sequencing results that
demonstrate the presence of microorganisms at
the end of pregnancy. The authors hypothesized
that changes in immune regulation at the level of
the utero-fetal barrier may modulate the ability of
microorganisms to penetrate and remain viable in
the fetal environment.

Clinical results are less clear-cut because the
low bacterial biomass of the intrauterine environ-
ment (amniotic sac with fetus and germinal part
of the placenta) makes it difficult to isolate "conta-
minants" (bacteria) that may be introduced during
sample collection and preparation. However, bac-
terial signatures that could not be attributed to
laboratory contamination were identified in pla-
centas retrieved during cesarean section surgery
using NGS sequencing of total DNA banks. These
taxa included Lactobacillus DNA. In addition, se-
quencing and culturing results identified common
microbial signatures in individual mother-child
dyads and discrepancies between fetal/intraute-
rine samples and controls. Tracing the source of
microbial translocation in both a mouse model and
in humans found that the placenta represents the
matrix (meaning reservoir) of the microbiota [53].

Despite the vast amount of experimental stu-
dies, antenatal colonization of the infant remains
an area of intense study and debate [54].

Recent developments in a large cohort of wo-
men have shown that the majority of bacterial
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DNA sequences identified in the terminal villi of
the human placenta can be attributed to contami-
nation of the internal environment [55].

In June 2021, K.M. Kennedy et al. concluded
with a high degree of evidence that fetal meconi-
um samples do not have a "microbial signal.

The researchers established that intestinal
colonization in healthy preterm infants does not
occur before birth, and the presence of microbi-
al profiles in neonatal meconium reflects popula-
tions acquired during and after birth [56].

The concept of sterile fetal development also
remains relevant since the current level of know-
ledge about the mechanisms and functions of
transplacental transfer of free nucleic acids is in-
sufficient.

It is well known that the gut and vaginal micro-
biome changes during pregnancy, but it is still un-
known whether these changes have adaptive sig-
nificance for the mother and/or child.

Due to changes in vaginal pH during pregnan-
cy, bacterial diversity decreases but stability of the
microbiota composition increases. Generally, du-
ring this period, the vaginal microbiome is domi-
nated by Lactobacillus crispatus and Lactobacillus
iners. The quantitative predominance of these
species emphasizes their importance in carrying a
healthy baby and maintaining a healthy birth canal
environment. It is believed that an altered mater-
nal microbiome allows the fetus to obtain energy
from mother's blood more efficiently or that bu-
tyrate-producing bacteria may support intestinal
epithelial function and contribute to immune to-
lerance and nurturing of the unborn child [57-59].

An unfavorable variant of vaginal dysbiosis in
pregnant women is a decrease in Lactobacillus
spp., an increase in Gardnerella and Ureaplasma
spp. and, definitely, a colonization of Candida
albicans. Burkholderia, Streptosporangium and
Anaeromyxobacter bacteria were found in the
placenta of women with preterm labor, while
Paenibacillus predominated in mature infants [60].

Thus, the type and number of bacteria in the
different microbiocenoses and amniotic fluid of
the expectant mother are important for the out-
come of pregnancy and the birth of a healthy in-
fant.

WHAT WE KNOW

Fertilization takes place in an immune-protec-
ted organ, the uterus. In turn, immune protection
means lack of colonization, but not infertility spe-
cifically. It is possible that some bacterial cells from
the cervix [108] penetrate with the sperm during
fertilization and reach the egg, accompanying the



Children’s medicine of the North-West
2023 /Vol. 11 N2 2

implantation process and the period of early em-
bryonic development. Despite this fact, immunity
seems to prevent the establishment of a microbi-
al community in "protected" organs. The uterus,
placenta, fetus, and blood appear to be free from
microbiota, although they may contain bacterial
DNA or even some isolated live bacteria [9].

There is an ongoing debate whether the pres-
ence of bacterial DNA contradicts the concept of
sterility. It has been shown that the presence of cir-
culating bacterial DNA in the blood or placenta, or
even the sporadic finding of live transient bacteria,
does not indicate infection and does not challenge
the current paradigm of immune-mediated organ
sterility [47, 61]. Of course, transient "minisepsis"
can occur when live microbial cells enter the blood
after trauma, microtrauma, or "leakage" of mucous
membranes (rupture of fetal membranes or forma-
tion of microscopic fissures in them) [62]. In addi-
tion, transient bacteremia due to tooth brushing
in individuals with periodontal disease is possible
[63]. Foreign elements will undergo elimination
by phagocytic cells in healthy individuals with an
adequate immune response sooner than coloniza-
tion and assembly of microbial communities oc-
curs. Otherwise, if it concerns a future mother, a
complicated course of pregnancy is possible.

K. Aagaard et al. (2014) compared the taxo-
nomic profile of the microbiome of the placenta
and various microbiocenoses (intestine, oral ca-
vity, skin, genitourinary tract) of a pregnant wo-
man, and found the maximum similarity of the
microbiome composition between the placenta
and oral cavity. Representatives of Proteobacteria
predominate in the placental microbiome. Such
species as Prevotella tannerae and Neisseria are
also frequently detected [47].

The similarity in the composition of the oral and
placental microbiome implies, as mentioned ear-
lier, the translocation of oral bacteria into the pla-
centa. This may explain the fact that odontogenic
(periodontitis) and tonsilogenic maternal infec-
tions increase the risk of preterm labor, pregnancy
and delivery complications [64, 65]. The presence
of certain bacteria within the oral microbiota (e.g.
Actinomyces naselundii) is associated with lower
birth weight and preterm labor, while the pre-
sence of lactobacilli is associated with higher birth
weight and later labor [66].

MODE OF DELIVERY AND THE GUT
MICROBIOME OF THE NEWBORN

Pregnancy and labor present the first major ex-
posure of the complex maternal microbiota to an
infant and ensure intergenerational transmission
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of the microbiome. Rupture of a chorioamniotic
membrane makes possible contact of an infant
with mother’s vaginal and perineal microbes. It is
no coincidence that prolonged labor poses a risk
of infection of an infant with opportunistic micro-
biota [67].

Mature infants born naturally (vaginally) ingest
representatives of the mother's vaginal and intes-
tinal microbiota in small amounts. These are main-
ly bacteria of the genera Prevotella, Sneathia and
Lactobacillus, belonging to the phylum Firmicutes,
class Bacilli of the genus Propionibacterium (phy-
lum Actinobacteria, class Actinobacteria) and fami-
ly Enterobacteriaceae (phylum Proteobacteria, class
Gammaproteobacteria) [68].

In other words, the gastrointestinal tract of a
newborn is intensively populated by aerobic and
facultative anaerobic bacteria, which, on the one
hand, reduce the oxygen concentration in the in-
testine and prepare conditions for colonization by
obligate anaerobes, and, on the other hand, show
proinflammatory potential, which is accompanied
by the development of mild intestinal inflamma-
tion and the presence of mucus in the transient
stool of an infant. Abundant contamination of the
newborn's bioniche with Lactobacillus spp., the
main representatives of the vaginal microbiome,
establishes protection against pathogenic and op-
portunistic microorganisms, as well as provides
maximum compatibility with the subsequent in-
take of lactobacilli from breast milk.

From the end of the first week of life, the in-
testinal microbiome of an infant undergoes a
transformation: the level of strict anaerobes
such as Bifidobacterium (phylum Actinobacteria),
Bacteroidia (phylum Bacteroidetes) and Clostridia
(phylum Firmicutes) begins to dominate, lea-
ding to the suppression of aerobic bacteria and,
to some extent, facultative anaerobes such as
Propionibacterium and Enterobacteriaceae. Since
then, the intestinal microbiota becomes very simi-
lar to the intestinal microbiota of a one-month-old
infant if the infant receives breast milk [69-71].

The intestinal microbiota of the motheris gene-
rally considered to be the source of Bifidobacterium
and Bacteroidia for the child. Thus, we inherit the
primary microbiota from our mothers, grandmo-
thers and further down the maternal line [72]. By
the second year of life, the child's microbiota re-
sembles the adult one [68].

There is accumulating evidence that the hu-
man gut ecosystem is critical in the establishment
and maturation of immunobiologic reactivity [73].
The presence of fetal microorganisms and/or their
molecular signatures stimulates the fetal mucosal
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immune response and prepares fetal tissues for
colonization after birth [74, 75].

A recent study demonstrated the presence of
tissue-resident memory cell-like T cells in the hu-
man fetal intestine, which, when stimulated, se-
crete more proinflammatory cytokines than naive
T cells [76]. These results suggest that the fetal in-
testine is exposed to foreign antigens, but it is still
unknown whether these antigens are microbial.

Thus, the intestinal colonization pattern which
has been established during the first week of life is
ulteriorly reflected in the microbial community of
the human intestinal microbiome through various
factors (genetics, diet, environment, lifestyle, etc.)
[77-80].

THE INFANT'S FEEDING PATTERN
AND THE MICROBIOME

As mentioned above, mother's microbiome and
the sanitary state of environment determine the
nature of the primary colonization. Subsequently,
the composition of the intestinal microbiota large-
ly depends on the type of feeding.

Breast milk (BM) is the first optimally balanced
product with a complex biochemical composition,
received by the infant almost immediately after
birth. BM remains the only nutritional substrate for
the first 4-6 months.

BM protects an infant from infectious disea-
ses during the first days of life and contributes to
the reduction of mortality due to the presence of
many specific and nonspecific defense compo-
nents: T- and B-lymphocytes, plasma cells, immu-
noglobulins (primarily IgA) and antimicrobial en-
zymes (lysozyme and lactoferrin) [81].

It has been established that breastfeeding pre-
vents chronicdiseases such as diabetes mellitus [82],
obesity, hypercholesterolemia [83]. Undoubtedly,
BM serves as a significant factor in the formation of
a "healthy" microbiome of the child, since it is the
main source of symbiotic microorganisms (bifido-
bacteria, lactobacilli, enterococci). BM also contains
substances with antimicrobial and prebiotic po-
tential: B-lactose, a-lactalbumin, lactoferrin, oligo-
saccharides, nucleotides, nucleosides, slgA, leuko-
cytes, lysozyme, and others. [84-86].

Low levels of phosphorus, B-lactose, and short-
chain fatty acids (SCFAs) reduce the pH of the in-
testinal environment, inhibiting the proliferative
growth of opportunistic and pathogenic bacteria
and providing an optimal titer of resident (obli-
gate) BM microbiota (at least 103 CFU/mL of live
bacteria and a wide range of bacterial DNA) [87].

There is no doubt that the intestinal microbio-
ta of an exclusively breastfed child is characterized
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by a high level of bifidobacteria (90%) and low lev-
els of C. difficile and E. coli [79]. However, it should
be emphasized that for the first three days of the
baby's life adult strains (B. longum and B. catenu-
latum) dominate the structure of bifidobacteria.
However, they are substituted by infant strains
(B. infantis and B. breve) by the second week under
favorable conditions [88]. Studies conducted at
the genetic and molecular level have established
that the genome of infant bifidobacterial species
contains 5 genes that encode the synthesis of bac-
terial galactosidases. For example, B. infantis pro-
duces the enzyme (-galactosidases and B. breve
produces endogalactanase, which enable bifido-
bacteria to metabolize oligosaccharides contained
in breast milk (BM) [89-91].

The dominance of infant strains of bifidobac-
teria contributes to the formation of immunolo-
gic tolerance, reduction of inflammation activity,
and strengthening of the intestinal protective
barrier. The above mentioned is illustrated by
the work of Y.M. Sjogren et al. (2009). It was no-
ted that by the end of the newborn period there
was a direct correlation between the level of sigA
in intestinal secretion and the number of bifido-
bacteria, and an inverse correlation between
the level of proinflammatory cytokine IL-6 and
Bacteroides [92].

Nowadays, more than 400 different bacterial
species, including staphylococci, lactic acid bacte-
ria and bifidobacteria, have been isolated from BM
samples. However, the cultured bacterial diversity
detected in individual samples is much lower (2 to
8 different species per woman). Similar microbial
species have been identified in the feces of infants,
confirming the role of BM in bacterial colonization
of the gut [93].

In general, the BM microbiome is quite com-
plex. The identification of bacterial species using
culture and molecular methods has identified
cutaneous and gut-associated microorganisms
such as Staphylococcus, Streptococcus, Escherichia,
Enterococcus, Veillonella, Prevotella, Pseudomonas
and Clostridia [94-99]. In addition, its dynamism
and variability throughout lactation has been
identified. Thus, the colostrum contains a large
diversity of typical skin and intestinal-type micro-
organisms, whereas the microbiota in mature milk
is less diverse and is represented by a significant
number of infant oral bacteria and skin [100].

It is well known that the composition of the
BM microbiome is modified by maternal factors:
maternal somatic health, mode of delivery, stress,
body mass index (BMI), antibiotic use, diet and
place of residence [18, 29].
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Leyva L. Lopez et al. (2021, 2022) evaluated the
variability of the BM microbiota according to ma-
ternal age, BMI, stage of lactation, subclinical mas-
titis (SCM) and breastfeeding practices: exclusively
breastfed, predominantly breastfed or mixed feed-
ing.Breast milk samples (n=86) were studied by 16S
rRNA sequencing. According to the results of mo-
lecular genetic analysis, the most numerous genus
inhabiting BM was Streptococcus — 33.8%, almost
2-3 times less frequently isolated Pseudomonas —
18.7% and Sphingobium — 10.7%. The relative
abundance of the represented genera correlated
with maternal factors [101, 102].

First, Lactobacillus, Streptococcus (phyla
Firmicutes) and bacteria of phyla Actinobacteria
were significantly more prevalent in early lac-
tation, whereas oral Leptotrichia (phyla Bac-
teroidetes) and environmental Comamonas (phyla
Pseudomonadota) were more prevalent in estab-
lished lactation.

Second, intense proliferative growth of Strep-
tococcus, Lactobacillus, Lactococcus, Lactococcus,
Leuconostoc and Micrococcus was observed in mul-
tiparous women compared to primaparous ones.

Third, a diverse microbiota characterized by
higher levels of lactic acid bacteria (Lactobacillus,
Leuconostoc and Lactococcus), Leucobacter and
Micrococcus was found in mothers with optimal
BMI (19-25) compared to mothers with altered BMI
[101]. In addition, individual microbial commu-
nities differed according to the stage of lactation
and feeding method. More differentiated microbi-
al species were detected in BM samples of women
who performed exclusive breast feeding during all
periods of lactation, compared to BM samples of
women who supplemented their infants (11 vs. 1
and 13 vs. 2, respectively). In addition, the former
were significantly more likely to have commensal
and lactic acid bacteria, including Lactobacillus
gasseri, Granulicatella elegans, Streptococcus mitis
and Streptococcus parasanguinis, compared to the
latter at the beginning and end of lactation.

Thus, the addition of herbal teas and/or com-
plementary foods to the infant's diet leads to a
transformation of the BM microbiome as a result
of decreasing the number of bacteria which con-
taminate breast milk from the infant's oral cavi-
ty and increasing the "environmentally friendly"
bacteria which migrate into breast milk from the
mother's intestine [102].

The study performed in China examined the
variability of the BM microbiome according to the
duration of lactation, age, maternal residence and
the presence of gestational arterial hypertension
syndrome (gestational AH) in different areas of
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China. The researchers found the highest microbi-
al diversity in the colostrum, which gradually de-
creases and changes throughout lactation. Thus, at
the phyla level, the numbers of Proteobacteria in-
creased and Firmicutes showed the opposite trend;
at the genus level, Staphylococcus, Streptococcus,
Acinetobacter, Pseudomonas and Lactobacillus
dominated in the milk samples and expressed cer-
tain variations during lactation. The geographical
location of the mother significantly influenced the
formation of the BM microbiota and the number
of the predominant genus. In addition, milk from
healthy mothers had more diverse microbial com-
munity at the genus level during early lactation
than milk from mothers with gestational arterial
hypertension [103].

Since BM microbiota is involved in the forma-
tion of infant's intestinal microbiome through
initial GIT inoculation, it has been assigned a sta-
tus — "Mother Nature's prototype probiotic food"
[154]. Infants exclusively breastfed for the first
3-4 months of life, consuming about 800 ml of
GM per day, receive ~10°-107 CFU of bacteria from
milk, which certainly determines the main species
composition of the gut microbiome.

A cross-adoption experiment showed that it is
the breastfeeding mother, not the biological one,
who determines the composition of the infant's mi-
crobiome, which persists after weaning and over a
lifetime [104]. As part of the Human Microbiome
Project, T.Ding and P.D. Schloss (2014) further
confirmed that breastfeeding in infancy is a ma-
jor life cycle characteristic that influences bacterial
composition in adults [105].

Non-exclusive models have been proposed to
collect BM samples (Fig. 2).

1. Transfer of microorganisms from maternal
skin to breast milk. Molecular approaches have
been used for genetic typing of Gram-positive or-
ganisms contaminating both maternal and infant
skin as well as breast milk in order to demonstrate
the association of specific strains in the dyad [106,
107]. The nipple and areola are in the infant's oral
cavity, resulting in the introduction of maternal
skin-associated bacteria into the infant's mouth
and gastrointestinal (Gl) tract during breastfeed-
ing [108].

2. Retrograde flow of microorganisms from the
infant's mouth to the mammary ducts [97]. Based on
the physiology of infant suckling, it is possible that
thereis a retrograde flow of breast milk from the in-
fant's mouth through the nipple into the mamma-
ry gland [109, 110]. This mechanism explains the
presence of Gemella, Veillonella, Staphylococcus,
and Streptococcus microorganisms in both the in-
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fants' oral cavity and breast milk [97, 111]. Other
bacteria such as Actinomyces were not always de-
tected in BM although they commonly inhabit the
oral cavity of newborns. In addition, DNA signa-
tures of bacteria were detected in initial samples
of colostrum even before breastfeeding has star-
ted [98]. Thus, although milk transfer from the in-
fant's oral cavity can explain the presence of some
microbes, it cannot fully reveal the composition of
the BM microbiota.

3. An alternative model to explain the presence
of typical intestinal microorganisms in the BM.
Dendritic cells (DCs) of the intestinal mucosa regu-
larly ingest intestinal bacteria and transport them
to local lymphoid follicles, where specific IgA is
produced. DCs and immunoglobulin-secreting
lymphocytes circulate in the blood but can selec-
tively return to the intestine through interaction
with B7-integrins and adhesion molecules secret-
ed by endotheliocytes (adressins, MAdCAM-1).
Mammary gland endothelial cells synthesize
MAdCAM-1 molecules during pregnancy, allowing
selective entry of "programmed" DCs containing
gut bacteria into the gland. These microorganisms
or their DNA, as well as DNA from other microor-
ganisms, can directly enter the infant GIT and alter
the structure of microbial communities, providing
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the basis for the entero-mammalian tract (EMT)
model.

The EMT model is supported by three stu-
dies involving the mother and the preterm infant.
A subset of genomic signatures corresponding to
Bifidobacterium longum, Streptococcus thermophilus
and Bifidobacterium pseudocatenulatum appeared
to be shared by maternal stool, maternal blood,
breast milk and infant stool samples [91, 106, 112].
Several studies also emphasize that some bacteria
presented in the mother's gut are able to reach her
mammary gland not only during lactation but also
in late pregnancy through a mechanism involving
intestinal dendritic cells and macrophages [113].

4. Mechanism of microbiota transmission from
mothers to breast milk by spreading from the mam-
mary gland. Experiments in a mouse model of cy-
tomegalovirus (CMV, CMV) have demonstrated
that viruses can remain dormant in the mamma-
ry gland after primary infection [114]. It is hypo-
thesized that the process of lactation reactivates
these viruses. In accordance with this idea, CMV
has been detected in the BM of asymptomatic
CMV seropositive women. Virolactia, the presence
of live virus in the BM, correlates with the duration
of lactation and peaks in the 3-4th week of lac-
tation. It has been noted that CMV excretion was
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Fig. 2. Models of breast milk microbiome assembly (Source: Latuga MS, Stuebe A, Seed PC. A review of the source and function
of microbiota in breast milk. Semin Reprod Med. 2014 Jan;32(1):68-73)
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apparently restricted to breast milk [115]. Preterm
infants may be at risk of postnatal CMV infection
through breast milk as a result of reduced trans-
placental transmission of CMV antibodies [116].
Clinical evidence supports the fact that CMV ex-
cretion in mothers of preterm infants may depend
on local immune factors in the mammary gland
[117].

COMPLEMENTARY FOOD INTRODUCTION
AND THE GUT MICROBIOME OF THE INFANT

The gradual introduction of complementary
foods (CF) modifies the bacterial diversity in the
infant gut. It has been noted that the gut micro-
biota becomes more complex since proliferative
growth of bacteroidetes and other representatives
of anaerobic microbiota is induced. Subsequently,
the total number of bifidobacteria is suppressed
and the species affiliation is transformed: infant
species are being replaced by adult species such
as B. longum, B. adolescentis, and B. catenulatum
[118-122].

Along with genetically encoded nutritional fac-
tors, these changes in the gut microbiota deter-
mine gut ontogeny at the beginning of solid food
intake [123]. For example, experiments in sterile
mice have shown that bacterial colonization of the
gut is required for the regulation of weaning-in-
duced antimicrobial peptide expression [124]. In
addition,this transition from breastfeeding to con-
temporary food promotes the formation of the
intestinal barrier and induces profound intestinal
remodeling [125-129].

Complementary foods introduce new sub-
strates. Their assimilation requires bacterial popu-
lations with appropriate metabolic activity, which
begins to remodel when solid food is introduced.
It continues at least until the age of 3 years, micro-
bial diversity parallelly increases [130].

Dietary enlargement is also accompanied by
a restructuring of the immune status. An exper-
imental work conducted on rats showed that
weaning of suckers induced ap-TCR(+) T cells in
the lymphoid tissue associated with the intestine.
Moreover, receptors to IL-2 were increased, these
receptors may contribute to the development of
allergic inflammation [131].

Bacterial hydrolysis products, primarily short-
chain fatty acids (SCFAs), are known to play a
modulatory role in metabolism and immunity in
the child. Butyrate is an energy source for colono-
cytes. It maintains the integrity of the epithelium
in the intestine [132]. In addition, it promotes Treg
cell differentiation and suppresses inflammatory
responses as shown in bacterial butyrate produc-
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ers such as Faecalibacterium prausnitzii [130, 133,
134]. Propionate also potentiates de novo Treg cell
formation in the periphery [133].

An experiment on suckling rabbits identified
29 metabolites. It revealed a strong modifica-
tion of the cecal metabolome after the initiation
of solid food intake. Thus, the concentration of
short-chained fatty acids, the main bacterial me-
tabolites, increased: 10-fold for butyrate, 5-fold
for acetate and 2-fold for propionate. In addition,
high concentrations of methanol and two sugars
(glucose and ribose) were detected in cecum. The
predicted relative number of microbial pathways
involved in the production of propionate, acetate
and butyrate increased.

Taking into account these results, the scientists
suggested that changes in the cecal metabolome
may be a signal which triggers the maturation of
the epithelial intestinal barrier. The regulatory
function of the blind intestinal mucosal transcrip-
tome was assessed to confirm hypothesis pre-
sented.

In vitro metabolomic and transcriptomic analy-
ses have demonstrated that the change in micro-
biota composition at the beginning of solid food
intake is associated with a major shift in the pro-
duction of bacterial metabolites that coincides
with transcriptomic regulation of key components
of both the immune and physical intestinal barri-
er. Metabolites of the intestinal microbiota, name-
ly butyrate [135], partly induce the maturation of
the intestinal barrier during weaning.

When the volume of BM is significantly less
than solid food, the end of breastfeeding is accom-
panied by relative stability of microbial compo-
sition [136]. This period is notable for the appea-
rance of adult intestinal bacteria representatives
of Bacteroidetes, Firmicutes types and the Clostridia
class: Clostridium, Ruminococcus, Faecalibacterium,
Roseburia and Anaerostipes [118, 137].

Thus, microbial composition is usually high-
ly unstable and lacks species diversity during the
first year of life [138-140]. Nevertheless, a number
of studies have shown that some bacteria which
are common for adult microbiome colonize in-
fants' GIT from the first months of life [106, 141].

ENVIRONMENTAL FACTORS
AND THE GUT MICROBIOME OF THE INFANT
In the last decade it has been proven that the
composition of intestinal microbiota is significant-
ly influenced by the residence. It is explained by
differences in the environmental situation, nutri-
tion, lifestyle and traditions existing in a certain
territory.
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M. Fallani et al. (2010) conducted a multicenter
study of the intestinal microbiome in infants
from five European countries: Sweden, Scotland,
Germany, Italy and Spain. The place of residence,
mode of delivery, dietary patterns, and antibiotic
use were studied for the fecal microbiota compo-
sition. Infants aged 6 weeks (n=606) were included
into the study. It was established that the area of
residence influenced the intestinal microbiota of
infants as much as the mode of delivery or feeding
did [142].

The researchers noted that children living in the
north of Europe had higher levels of Bifidobacteria,
Atopobium, C. perfringens, and C. difficile, while
southern infants had higher levels of Bacteroides,
Eubacteria, and Lactobacillus. Researchers con-
cluded that differences in diet and lifestyle in dif-
ferent European countries may affect the forma-
tion of the child's intestinal microbiome [142].

Children born in poor areas of developing
countries are exposed to microbial colonization
earlier than infants in rich and highly developed
societies. Thus, as there is no competition among
bacteria of the genus Enterobacter, newborns li-
ving in high economic countries tend to be colo-
nized by "skin bacteria" — Staphylococcus epider-
midis [143]. This reformed colonization process,
associated with increased hygiene measures, may
have an irreparable impact on the development of
both the overall microbiome and the immune sys-
tem of infants.

The probability of sharing bacteria through
household items and indoor air is shown to in-
crease commensurately with the number of peo-
ple living in a house. S.J. Song et al. (2013) found
that members of the same family living together
in a limited area have more similar microbiomes
than relatives living separately [144]. The maximal
relatedness of the skin microbiome among spou-
ses is particularly indicative, as well as the sharing
of surface bacterial communities between hosts
and their dogs [92].

Such factors as prolonged living of a future
mother in countryside, frequent contact of an in-
fant with domestic animals and, consequently,
with their microbiota in the first year of life, have
a protective effect, increasing immunologic tole-
rance [145, 146]. Thus, growing up in a more di-
verse microbial ecosystem helps train a child's
immune system not to overreact to triggers, and
reduces the likelihood of asthma, allergies, and in-
flammatory bowel disease (IBD) [147-149].

Kindergarten is another external factor that
contributes to the maturation and formation of
the intestinal microbiome at an early age.
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Three published studies have examined the
relationship between kindergarten daycare and
children's GIT microbiota [150-152]. The first study
(Thompson A.L.,, 2015) indicated an increase in a
diversity in children visiting kindergarten. The sec-
ond (Hermes G.D.A., 2020) failed to demonstrate
a significant contribution of attending a kinder-
garten in shaping the microbiome. The third
(Mortensen M.S., 2018) — examined interindivi-
dual (B-diversity) and intraindividual (a-diversity)
variability in microbiota, antibiotic and disease re-
sistance in children aged 1-6 years.

The studies conducted had a completely diffe-
rent design, lacking: a comparison group (partici-
pants of appropriate age who did not attend kin-
dergarten) and consideration of additional factors
that significantly adjust the structure of the micro-
biome. As a result, completely different data were
obtained, which did not allow us to conclude:
whether a child's prolonged presence in kinder-
garten has an impact on the character of the intes-
tinal microbiota and if there is the significance of
this impact.

The tremendous work carried out under the
guidance of A. Amir (2022) made a significant con-
tribution to identify differences in the composi-
tion of the gut microbial ecosystem in organized
and unorganized children. The researchers took
into account all the shortcomings of previous ex-
periments and expanded the list of additional
factors. The study included children of different
ages from four kindergartens, and a comparison
group — children of the same age, but brought
up at home. The material for analysis covered four
time intervals and took into account the age of the
child at the time of entering kindergarten and the
length of time in an organized group. Overall, the
cohorts did not differ significantly in demographic
and test characteristics.

The longitudinal nature of the cohort of chil-
dren made it possible to characterize the dynamics
of gut microbial composition in organized young
children as a small ecosystem. It is emphasized
that, microbiome formation is much more influ-
enced by the child's presence in a particular group
than by the method of delivery and the nature of
feeding, which are leading factors in the first year
of life. The research shows that age is the dominant
distorting factor in microbial composition not only
in the first, but also in the second and third years
of life. Other factors showing a modest, but signi-
ficant contribution were the sex, the time of entry
into kindergarten and the duration of attendance,
as well as the mother's or child's receipt of antibio-
tics (both during and within 3 days after delivery),
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the nature of feeding, and the age of introduction
of solid food (the first complementary food).

It is proved that microbial composition of
children attending kindergarten and non-organ-
ized (home) children differs. Enrichment of taxa
is more often observed in children who visit the
same kindergarten for a long period of time with-
out changing the socializing group, compared to
children of the same age who have not yet started
attending a kindergarten. Taxa from the families
Bifidobacteriaceae (q=0.04) Actinobacteria type,
Lactobacillaceae (q=0.05) and Staphylococcaceae
(g=0.05) of the Firmicutes type and Pasteurellaceae
(g=0.04) of the Proteobacteria family type were
significantly more frequently detected in children
staying at home. Children visiting kindergaten had
increased abundance of the family Prevotellaceae
and genus Prevotella of the Bacteroidetes type
(g=0.04), as well as Lachnospiraceae (q=0.05) and
Ruminococcaceae (q=0.04) of the Firmicutes type.

In addition, the researchers confirmed once
again that children of the same age from the same
kindergarten are significantly more similar in their
microbial landscape than children of the same age
from two different kindergartens. Moreover, star-
ting from the second month of attendance, chil-
dren from the same kindergarten become more
similar in their microbial composition. This means
that a particular kindergarten contributes to the
formation of a collective microbial pattern.

It was interesting to find that the frequency of
early kindergarten attendance and the mix of chil-
dren in the population had an inverse relationship
with childhood diabetes. In turn, higher number
of children in the group was positively associated
with greater protection against diabetes. These
data suggest that early exposure may play a role
in the development of immunoregulatory mecha-
nisms that protect against diabetes. However, fur-
ther longitudinal studies are needed to investigate
whether the patterns of gut microbial maturation
and kindergarten attendance in healthy children
are associated with future health and disease, as
well as immunologic and allergic outcomes [153].

Thus, the gut microbiome is predominantly
shaped by environmental factors, while genetics
explains less than 10% of the variation. The first
3 years of life (early childhood) show the highest
intra- and interindividual variability in the gut mi-
crobiome. It is no coincidence that this time is con-
sidered a "critical period" for the maturation of the
gut microbiome.

Visiting organized groups is important for the
formation of microbial composition in early child-
hood. A specific child care institution influences
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the gut microbiome, and the microcosm of each
child acquires similar characteristics when regu-
larly attending a child care center. In addition, the
gut microbial composition of organized children
differs from that of home-raised children. At the
same time, enrichment of taxa is more often ob-
served in children who stay in the same child care
institution for a long time.

CONCLUSION

Thus, the data of the literature indicate that the
formation of intestinal microflora of a child begins
from the intrauterine stage and is a long, com-
plex multifactorial process, the violation of which
is associated with the development of various
pathological conditions in children. A deeper un-
derstanding of the mechanism of intestinal micro-
biota formation in children will make it possible
to develop effective methods of prevention and
correction of microecological disorders in children
and related diseases in different periods of life.
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AONOJIHUTEJIbHAA UHOOPMALIUA

ABTOp npountan n ogobpun dbrHanbHy Bep-
cuio nepep nybnunkauunen.

UcTtouHnk ¢punHaHcmpoBaHmMsA. ABTOp 3anB-
nset 06 OTCYTCTBUM BHelHero ¢puHaHCMPOBaHNUA
npv NnpoBeAeHnn NcciefoBaHuA.

MHdopmmupoBaHHOe cornacme Ha ny6nmnka-
ymio. ABTOp NONyUYMIM NMCbMEHHOe cornacue na-
LMEHTOB Ha Ny6nmnKauunio MeaULNHCKNX SaHHbIX.
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The state of the intestinal microbiota signif-
icantly affects the onset and development of
pancreatic diseases. Studies conducted in expe-
rimental conditions and clinical observation con-
firm the correlation between the gut microbiome
and chronic pancreatic inflammation. In addition,
the mechanism of chronic inflammation associa-
ted with dysbiosis may have a complex effect in
causing such conditions as pancreatitis, metabo-
lic syndrome, type 2 diabetes mellitus, and pan-
creatic tumors. Changes in gut microbiocenosis
can be both primary and secondary, they also
may affect an organ that does not have its own
microbiota.

CHANGES IN THE MICROBIOTA IN ACUTE,
CHRONIC AND AUTOIMMUNE PANCREATITIS

Changes in the intestinal microbiome are pos-
sible in acute and chronic pancreatitis [109, 123]
and may even represent a complete diagnostic
tool [8].

The occurrence of acute pancreatitis is asso-
ciated with an imbalance between pro- and an-
ti-inflammatory cytokines [77, 123]. Experimental
models revealed hypersecretion of pro-inflam-
matory TNF-q, IL-1pB, IL-6, IL-17A, CXCL1 and IL-18
with a concomitant decrease in Paneth cell-asso-
ciated antibacterial peptides such as alpha-defen-
sins and lysozyme [42, 44, 111].
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Antimicrobial peptides produced by acinar
cells and Paneth cells are necessary for intestinal
homeostasis, maintenance of intestinal immunity,
and control under microbiome composition [128,
131]. Using a mouse model, Ahuja et al. showed
that deletion of the Orai1 Ca?* channel in pan-
creatic acinar cells (Orai1”~ mice) induces seve-
ral signs of intestinal inflammation and bacterial
overgrowth, leading to bacterial translocation,
systemic infection and death [72]. Experimental
evidence supports the importance of pancreatic
antimicrobial secretion in modulating intestinal/
pancreatic homeostasis and the integrity of the in-
testinal immune system.

As inflammation provokes the damage of tis-
sue, pancreatic acinar cells produce several mo-
lecules that may have the function of damage-as-
sociated molecular patterns (DAMPs) [39], such as
high mobility group protein 1 (HMGB1), heat shock
protein 70 (Hsp70), cytosolic protease — caspase
1, nucleotide binding domain (NLRP3), adenosine
triphosphate (ATP) and DNA [10, 23, 93]. DAMPs
contribute to the activation of Toll-like receptors
(TLRs) which cover epithelial cells, immune cells,
macrophages and other cells that have recogni-
tion function (PRRs) and can identify pathogen-
associated molecular patterns (PAMPs) [16]. At
least 10 different TLRs have been recognized [1]
in humans, as well as polymorphisms in TLR3 and
TLR6 genes and the extent of expression of long
non-coding RNA. They are associated with the se-
verity of pancreatitis [14, 78] and lead to the acti-
vation of specific intracellular signaling pathways
as well as produce inflammatory cytokines and
chemokines [60], which simultaneously protect
the host by promoting regeneration of damaged
tissue and mucosal immune response [10].

Pancreatitis can be considered as a unique form
of immune-mediated inflammation [122], where
damaged acinar cells begin to produce the pro-in-
flammatory cytokine IL-33, which determines the
activation of T-cell subpopulations involved in
pancreatic inflammation [58].

In acute pancreatitis, inflammation causes in-
testinal damage by several concomitant patho-
genic mechanisms such as alterations in microcir-
culation, visceral vasoconstriction, and ischemia
[12, 71], which increases intestinal permeability
and facilitates the translocation of bacteria and
toxins to the pancreas and may lead to fibrosis or
necrosis [68]. Bacterial translocation may also be
responsible for secondary infections associated
with a high risk of death [67, 80].

In addition, acute pancreatitis develop-
ment is associated with an increase in the num-

ISSN 2221-2582

ber of pathogenic bacteria from the families
Enterobacteriaceae and Firmicutes and a decrease
in the number of beneficial Bacteroidetes and
Lactobacillales [123]. Serum IL-6 levels directly cor-
related with the number of Enterobacteriaceae
and Enterococci and inversely with the number
of Bifidobacterium clusters and Clostridium clus-
ter XI. Furthermore, the degree of changes in the
gut microbiota determined the severity of disease
progression and the likelihood of systemic compli-
cations [99].

Acute pancreatitis is also associated with some
populations of commensal bacteria. Their occur-
rence is related to decreased levels of inflamma-
tory cytokines such as IL-1-beta, TNF-alpha, CXCL1
and IL-18, and inversely correlates with the sever-
ity of pancreatitis and systemic infectious com-
plications. From a clinical perspective, restoring
the physiologic composition of the gut micro-
biota may be a useful strategy for the treatment
of acute pancreatitis [48, 69, 73, 139]. Qin et al.
demonstrated that restoring the physiologic ra-
tio of commensals/pathogens in 76 patients with
acute pancreatitis resulted in limiting systemic in-
fectious complications [64]. In a number of other
studies, oral administration of probiotics showed
no significant effect on the outcome of the disease
or prevention of complications [62, 73, 75].

Chronic pancreatitis is the outcome of long-
term inflammation leading to chronic damage and
dysfunction of the gland [5, 13].

In 30% of patients, chronic pancreatitis is ac-
companied by a syndrome of bacterial over-
growth, but specific changes in the composition
of the microbiota are not fully understood [51-
81]. Some authors have observed an increase in
Firmicutes and a relative decrease in Bacteroidetes
[109]. Patients with pancreatitis are also affected
by progressive and duration-dependent decrease
in the commensal bacteria Faecalibacterium praus-
nitzii [28, 109], which promote mucin production
and tight junction protein synthesis [65], induce
the anti-inflammatory cytokine IL-10 [89], and reg-
ulate intestinal T-cell responses indicating a pro-
longed impairment of mucosal integrity [109].
The level of Faecalibacterium prausnitzii was nega-
tively correlated with the level of endotoxins in
plasma, its elevation is associated with disorders
of carbohydrate metabolism. In addition, patients
with chronic pancreatitis have reduced levels of
Ruminococcus bromii [109], which play an impor-
tant physiologic role in starch degradation in the
colon [133]. Its decrease is associated with disrup-
tion of the intestinal mucosal barrier as well as al-
tering glucose metabolism.
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Several studies indicate a decrease in Bacte-
roidetes gram-negative bacteria, which are a
source of lipopolysaccharides. In fact, lipopoly-
saccharides may activate the production of pro-in-
flammatory cytokines associated with NF-kB by
binding TLR4 [54]. Patients with chronic pancrea-
titis have higher levels of lipopolysaccharides and
endotoxin which correlate with disease duration
and may cause pancreatic beta-cell dysfunction,
exacerbating impaired glucose metabolism [2]
and involving pancreatic islet cells in the inflam-
matory process. Chronic pancreatitis results in an
increase in both Th1 and Th17 cells [96] which are
associated with proinflammatory cytokines such
as IFN-y in pancreatic islets [104].

Autoimmune pancreatitis accounts for appro-
ximately 5% of all cases of pancreatitis and is often
associated with other autoimmune diseases [55,
110]. One of the diagnostic criteria is elevated se-
rum lgG4 levels [33, 38]. A genetic predisposition
to autoimmune pancreatitis has been found [30],
but the pathogenesis of the disease remains in-
completely understood [121].

Helicobacter pylori is associated with autoim-
mune pancreatitis [61, 79]. The bacterium trig-
gers immune responses against host tissues be-
cause of its molecular similarity [57]. Guarneri
et al. reported homology between human car-
boanhydrase Il (CA-Il) and Helicobacter pylori al-
pha-carboanhydrase (HpCA). CA-ll is a pancreatic
epithelial enzyme. Its specific serum antibodies
characterize AIP. At the same time, the bacteri-
al homolog segments contain a high-risk HLA-DR
allele binding motif. Thus, Helicobacter pylori may
cause disease in genetically predisposed indivi-
duals [36].

Other studies demonstrate the relationship of
bacterial infection with the development of auto-
immune pancreatitis. In particular, Escherichia coli
provokes severe pancreatic inflammation with
subsequent fibrosis in the mouse model which
is similar to the human morphological picture
[87]. A number of specific microbial antigens can
induce the development of pancreatitis by acti-
vating immune responses. Gram-negative bac-
teria associated with LPS are able to activate the
immune response through TLRs [1]. Several TLRs
(TLR2, TLR3, TLR4, TLR5 and TLR7) have been affi-
liated with the development of AIP [10, 119, 120].
Among them, TLR3 usually recognizes microbial
ds-RNA that activates FAS/FasL-mediated cyto-
toxicity that is responsible for chronic inflamma-
tion [136]. Finally, TLR7 is capable of recognizing
viral ssRNA, thereby activating proinflammatory
signaling cascades [91].
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MICROBIOTA CHANGES
INTYPE 1 DIABETES MELLITUS

Type 1 diabetes mellitus (type 1 DM) is charac-
terized by loss of insulin secretion due to damage
of pancreatic beta cells caused by an autoimmune
process against a background of bacterial infec-
tion [107].

Several changes in the composition of the in-
testinal microbiota have been linked to the de-
velopment of type 1 DM. In a recent study of 76
children at high genetic risk, it was demonstra-
ted that early changes in the composition of the
intestinal microbiome predict the onset of type
1 DM [21, 29]. Specifically, Bacteroidesdorei and
Bacteroidesvulgatus are elevated in the microbio-
me of the type 1 DM predisposed children. In con-
trast, individuals with late-onset type 1 DM show
both similar increase in Bacteroides species and
decrease in Clostridium leptum [10, 82].

A number of bacterial or viral antigens
(Coxsackie A and B viruses, Echo, enterovirus, and
others) have been associated with the develop-
ment of type 1 DM in children and adolescents
[27, 115].

Type 1 D is accompanied by profound chang-
es in the composition of the gut microbiota and
associated metabolites [25, 100]. Significantly,
changes occur in the ratio of butyrate-produ-
cing Bacteroidetes and Firmicutes bacteria [32-66].
The number of butyrate-producing and mucin-
degrading bacteria (Prevotella and Akkermansia
muciniphila) decreases [117], while there is an
overgrowth of Klebsiella bacteria producing short-
chain fatty acids (SCFAs).

F. Semenkovich et al. demonstrated bidirec-
tional links between changes in gut microbiota
and inflammation associated with type 1 DM. The
gut microbiota in the NOD mouse model was able
to drive hormonal changes in the testosterone axis
(in males) that led to susceptibility to type 1 DM. In
turn, hormonal levels were able to alter the micro-
bial landscape in the gut. This phenomenon may
be a possible explanation for the different suscep-
tibility between the sexes [25, 31].

There was detected decreased levels of
Lactobacillus and Bifidobacterium species, lym-
phopenia [108] and upregulation of Th17 cells [52]
in a mouse model with type 1 DM [26]. These data
support the hypothesis that changes in the com-
position of the gut microbiota are associated with
mucosal immune system abnormalities and that
both mechanisms are involved in the pathogene-
sis of type 1 DM [125]. Increased gut permeability
provokes the course of type 1 DM either through
beta-cell injury or through bacterial translocation
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and associated antigen presentation [94], or di-
rectly through beta-cell dysfunction mediated by
microbial toxins such as streptozotocin [125].

The effects of diet and drugs have been studied
in a similar manner. A study in non-obese diabe-
tic mice showed that exposure to acidified water
was able to increase the presence of mucosal and
spleen T-regulatory cells (Tregs) and decrease the
number of Th17 cells, thereby reducing the likeli-
hood of developing type 1 DM [50]. Modeling in
mice has demonstrated that insulin treatment can
positively influence the restoration of a healthy
gut microbiocenosis [105]. At the same time, oral
administration of vancomycin during the new-
born period in diabetic mice without obesity re-
duced the presence of several major genera of
Gram-positive and Gram-negative bacteria and re-
sulted in the formation of a single dominant spe-
cies, Akkermansia muciniphila [37].

In addition, innate and acquired mucosal im-
munity plays a special role in the pathogenesis of
type 1 DM. Nucleotide-binding protein 2 contai-
ning oligomerization domain (Nod2) has been
identified as a susceptibility factor for type 1 DM
[137]. Nod2, mainly expressed by neutrophils and
monocytes/macrophages, recognizes bacterial
molecules that possess the muramyl dipeptide
(MDP) fragment and stimulates the immune re-
sponse by inducing CD4* Th1 and CD4* Th17 cells
in pancreatic tissue, promoting autoantibody pro-
duction and tissue damage [102, 130].

Lietal. bred Nod2-/- non-obese diabetic (NOD)
mice with a different composition of gut microbi-
ota compared to Nod2+/+NOD mice. The Nod2-/
—-NOD animal line appears to be more protected
against diabetes and shows a significant decrease
in pro-inflammatory cytokines coding immune
cells and an increase in Tregs [137]. When mice of
the Nod2-/-NOD line were co-housed with mice
of the Nod2+/+NOD line, Nod2-/-NOD mice lost
their protection against the development of type
1 diabetes. This suggests that the susceptibility
of Nod2-/-NOD mice to type 1 DM depends on
changes in the gut microbiota as it influences beta
cells that produce immunoglobulin A (IgA), as well
as the level of interleukin-10 (IL-10), which stimu-
lates the activity of T-regulatory cells.

Several studies have investigated the role of
adaptive immune cells in the pathogenesis of type
1 DM. There is evidence that beta cell damage
occurs via CD8* cytotoxic T cells. Their abnormal
activation is a consequence of molecular similari-
ty and bacterial infections triggering the immune
response. The possible role of TLRs is also dis-
cussed. pancreatic beta cells express TLR4, which
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make them sensitive to lipopolysaccharides (LPS),
stimulating and activating the transcription of
NF-kB-related pro-inflammatory genes that pro-
voke an immune response against microbial inva-
sion. Thus, the increased level of TLR4 is another
mechanism for understanding the pathogenesis
of type 1 DM [61].

MICROBIOTA CHANGES IN METABOLIC
SYNDROME, TYPE 2 DIABETES MELLITUS

Metabolic syndrome is a symptom complex
including visceral obesity, impaired glucose me-
tabolism, dyslipidemia and arterial hypertension.
Metabolic syndrome is associated with an in-
creased risk of developing type 2 diabetes melli-
tus (type 2 DM) and cardiovascular pathology [49].
The disease is characterized by increased produc-
tion of cytokines (mainly TNF-a and IL-13) [118],
and persistent inflammation [70].

The correlation between the gut microbio-
ta, the pathogenesis of metabolic syndrome and
type 2 DM was demonstrated by Guo et al. A line
of obese mice demonstrated that diet can alter the
gut microbial landscape as well as the production
of antibacterial peptides associated with Paneth
cells and even increase circulating pro-inflamma-
tory cytokines such as TNF-alpha, IL-6 and IL-1beta
[132]. Thus, it is diet-related gut dysbiosis, rather
than adipose tissue itself, that plays a key role in
the development of chronic intestinal inflamma-
tion [92].

Affecting energy production and storage, the
gut microbiota can influence body weight and
obesity, tissue pro-inflammatory activity, periphe-
ral insulin resistance, pancreatic intestinal hor-
mone production, and bile acid metabolism [63,
101]. Consequently, an increase in the Firmicutes/
Bacteroidetes ratio corresponds to body weight
and promotes hydrolysis of non-digestible poly-
saccharides in the intestine, which in turn contri-
butes to an increase in calories extracted from
food in metabolic syndrome [47, 88]. Several
studies examining fecal samples from metabolic
sydrome patients with type 2 DM have reported
there is an increase in Lactobacillales with a de-
crease in Roseburiaintestinalis, Faecalibacterium
prausnitzii,  Bacteroides,  Prevotella  genera,
Bifidobacterium animalis and Methanobrevibacter
smithii compared to healthy subjects. Increased
levels of Staphylococcus aureus, Escherichia coli
and Lactobacillus reuteri may be associated with
the development of obesity [84].

Tannerella spp. bacteria associated with oral
infections and periodontal diseases provoke an
increase in several pro-inflammatory cytokines
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such as TNF-alpha, IL-1Tbeta and IL-6 [116].
Lipopolysaccharide induced by Gram-negative
bacteria is able to evoke an immune response
through lipopolysaccharide-binding protein (LBP),
which in turn binds the macrophage receptor
CD14. The complex formed by lipopolysaccha-
ride-lipoprotein-binding protein and CD14 can ac-
tivate the pro-inflammatory genes NF-kB and AP-1
via TLR4 [74], and the absence of TLR4 protects
against insulin resistance [114].

Gut dysbiosis can also mediate changes in
the balance of Th17/Tregs cells. Thus, disruption
of the physiologic balance between pro- and an-
ti-inflammatory T cell subpopulations may be re-
sponsible for the development and progression
of a number of inflammatory diseases, both gas-
trointestinal and systemic, including obesity-rela-
ted metabolic syndrome and type 2 DM [70]. Thus,
gut dysbiosis is closely associated with significant
changesin the Th17/Tregs balance contributing to
obesity, metabolic syndrome, and type 2 DM, al-
lowing for new strategies for the treatment of the
aforementioned diseases.

CHANGES IN THE MICROBIOTA
IN PANCREATIC TUMORS

Pancreatic cancer is an aggressive disease with
an uncertain prognosis. By the time of the diag-
nosis, only 25% of pancreatic cancer cases are
amenable to radical surgical treatment. About
95% of cases are adenocarcinomas derived from
glandular, ductal or acinar cells of the exocrine
pancreas [6].

An association between dysbacteriosis, chro-
nic inflammation and pancreatic cancer has been
established [17-24], but dysbacteriosis does not
have direct effects that disrupt cell cycle control,
activate oncogenic signaling pathways and pro-
duce tumor metabolites [41-85]. However, gut
dysbiosis can activate the immune system through
several pathways that include tumor-infiltrating
lymphocytes (TILs) and their associated cytokines,
innate immune cells, TLRs, and others. Thus, TILs
produce pro-inflammatory mediators that induce
STAT3 and NF-kB pathways, which act as onco-
genic factors by enhancing cell proliferation and
inhibiting apoptosis [15-98].

Several microbe-free mouse lines have made it
possible to understand the significant role of the
gut microbiome which influence carcinogenesis.
The probability of cancer development is signifi-
cantly reduced, possibly due to the absence of gut
dysbiosis and associated chronic inflammation
[135]. A similar effect was found in mice after anti-
biotic treatment, which may indicate a reduced in-
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fluence of pathogens in the intestinal mucosa [24].
Other experimental evidence suggests a close as-
sociation between diet, xenobiotics, gut microbio-
ta and cancer [20]. One study found an increased
risk of tumor development in mice that were ge-
netically predisposed to colorectal cancer and had
a certain composition of gut microflora. This tu-
mor predisposing phenotype could be transferred
to healthy mice after microbiota transplantation
using fecal samples. Interestingly, antibiotics
were able to limit tumor development, likely by
blocking the intestinal gut microbiota in the mice.
Boursi et al. performed a large population-based
study showing that repeated exposure to antibio-
tics, particularly penicillin, may contribute to the
development of esophageal, gastric, pancreatic,
and rectal cancers, probably due to changes in the
microbiota [4].

In chronic pancreatitis, people with KRAS mu-
tation have an increased risk of pancreatic cancer
[9, 95, 131, 132], and gut dysbiosis can accelerate
pancreatic carcinogenesis through mutated KRAS
hyperstimulation [40, 43]. Gram-negative LPS-
TLR4 was linked in inducing chronic inflammation
and cancer as well [56]. Ochi et al. experimental-
ly discovered the influence of lipopolysaccharides
in the pathogenesis of pancreatic cancer [56]. LPS
administration in mice was able to significantly ac-
celerate carcinogenesis, while TLR4 inhibition li-
mited cancer progression.

Bacterial pathogens are capable of acting as
carcinogenic factors. Among them, Helicobacter
pylori plays a special role [79], which can promote
gastric, liver and pancreatic cancer by inducing
activation of nuclear factor NF-kB and its pro-in-
flammatory cytokines such as IL-1f [53]. Some
Fusobacterium species have also been associated
with the development of pancreatic cancer, and
they are associated with worse prognosis [138].

Ren et al. found decreased microbiota diver-
sity in 85 pancreatic cancer patients compared
to 57 healthy individuals [22]. Patients with
pancreatic tumor have a specific microbial pro-
file characterized by an increased presence of
some pathogens such as Veillonella, Klebsiella
and Selenomonas, as well as bacteria capable of
producing lipopolysaccharides (LPS) including
Prevotella, Hallella and Enterobacter. Related to
this, there was a decrease in some commensal mi-
croorganisms, such as Bifidobacterium, and a de-
crease in bacteria that produce butyrate, such as
Coprococcus, Clostridium IV, Blautia, Flavonifractor
and Anaerostipes. Evidence of an increase in LPS-
producing bacteria supports the role of dysbiosis
in mediating chronic inflammation and oxidative
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damage, activating the NF-kB pathway and asso-
ciated production of pro-inflammatory cytokines.
Thus, prolonged chronic inflammation and oxida-
tive damage provoke carcinogenesis.

In addition, pancreatic cancer correlated with
a change in the physiological composition of the
oral microbiota towards predominance of micro-
bial associations associated with periodontal di-
seases [45]. Farrell et al. performed a study ana-
lyzing the salivary microbiota of several patients
with pancreatic cancer and chronic pancreatitis
compared to healthy controls. The researchers
found specific changes in the composition of the
salivary microbiota (decrease in Neisseria elon-
gata, Corynebacterium spp. and Streptococcus
mitis and increase in Granulicatella adiacens and
Porphyromonas gingivalis) [45, 46]. Torres et al.
conducted a cross-sectional study showing an
increase in Leptotrichia spp. and a decrease in
Porphyromonas spp. in the saliva of a pancrea-
tic cancer patient; thus, a higher Leptotrichia /
Porphyromonas (L/P) ratio may be an important
biomarker for the diagnosis of pancreatic cancer
[19]. Michaud et al. found that the highest con-
centration of serum antibodies to Porphyromonas
gingivalis bacteria (associated with periodontal
disease) was associated with a twofold increased
risk of pancreatic cancer [35], which can be used
as a tool to detect early pancreatic cancer using
blood, saliva and fecal samples. However, fur-
ther studies on the relationship of gut microbial
changes in the mechanism of pancreatic cancer
are required.

In conclusion, pancreatic cancer is considered
aninsidious and aggressive disease characterized
by late diagnosis and lack of effective screening
methods. The use of gut microbiome modulation
for therapeutic purposes is unlikely in general
clinical practice; however, the determination of
the gut microbiocenosis pattern may become a
diagnostic tool in predicting the development
of pancreatic cancer, thereby improving survival
rates.

CONCLUSIONS

The gut microbiota plays a central role in the
development and modulation of gut homeostasis
and mucosal immune system integrity. It plays an
important role in protection against pathogenic
microbes by maintaining gut integrity and regu-
lating the permeability of the intestinal barrier.

The pancreas does not possess its own micro-
flora, and evidence suggests that alteration of the
gut microbiota, which determines dysbiosis and
bacterial translocation, correlates with the dura-
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tion and prognosis of several pancreatic diseas-
es, including pancreatitis, diabetes, and cancer.
However, it remains unclear whether gut dysbio-
sis is a cause or a consequence of such pathologic
conditions.
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AONOJIHUTEJIbBHAA UHOOPMALIUA

ABTOp npountan u ofgo6bpun GUHaNbHY0
Bepcuto nepen nybnvkaumen.

UcTtouHnk puHaHcupoBaHuA. ABTOp 3asBNseT
06 OTCYTCTBMM BHeWHero GUHAHCMPOBAHUA MpPK
npoBefeHnn NCCNefoBaHus.
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Abstract. The solution of modern problems of diagnosis and treatment of intestinal infections in children is
determined by the most important areas of scientific research, among which are the molecular genetics and
clinical features of viral diarrhea pathogens, improvement of therapy methods for acute gastroenteritis of viral
etiology, molecular diagnostics of toxin-producing bacterial intestinal pathogens, biological safety and intestinal
infections, prediction of antibiotic-associated diarrhea and treatment approaches, clinical significance of diarrhea
of conditionally pathogenic bacterial etiology in children, antibiotic resistance of Enterobacteriaceae and the
effectiveness of phage therapy, personalized symbiont therapy of convalescents of intestinal infections.
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RELEVANCE OF RESEARCH
ON THE PROBLEMS OF ACUTE
INTESTINAL INFECTIONS

The years 2022-2031 have been declared
the Decade of Science and Technology in Russia
(Decree of the President No. 231, April 25, 2022).
The aim of the Decade is to strengthen the role of
science and technology in solving the most impor-
tant problems of the development of society and
country.

Therelevance of scientific research on the prob-
lems of acute intestinal infections (All) in the world
is confirmed by statistical data on scientific publi-
cations in PubMed for the last 10 years, indicating
an increase in the number of annual publications
devoted to acute gastroenteritis. Also there was
no decrease in number of publications devoted to
rotavirus and norovirus gastroenteritis, as well as
salmonellosis (Fig. 1).

The topics of publications and thesises allow
us to identify the following priority areas of sci-
entific research on the problems of All in children
in the domestic and foreign literature: Molecular
genetic characteristics and clinical picture of in-
testinal infections of viral etiology [1-4]; intesti-
nal infections of bacterial etiology (typhoid fever,
shigellosis, salmonellosis) [5-10]; intestinal infec-
tions caused by opportunistic Enterobacteriaceae
[11, 12]; healthcare-associated viral intestinal in-
fections [13, 14]; immunopathogenesis, gut mi-
crobiota and optimization of therapy for intesti-
nal infections [15-17].
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Acute gastroenteritis. Norovirus gastroenteritis
in children. Rotavirus gastroenteritis in children.
Salmonellosis in children.

MOLECULAR GENETIC FEATURES
OF VIRAL PATHOGENS CAUSED DIARRHEA

The relationship between molecular genetic
features of viral pathogens caused diarrhea and
severity of clinical manifestations of the disease
is being actively studied. Thus, comparison of the
genetic structure of circulating rotavirus strains in
Qatar [18] and Indonesia [19] in 2015-2019 years
revealed the similarity of dominant genotypes —
G3P [8]. According to the Vesikari scale for severity
of All, severe forms of rotavirus infection in Qatar,
including diarrhea and vomiting, were most fre-
quently caused by G3P [8], and less frequently
caused by other genotypes.

The study of molecular epidemiology of rota-
virus infection have practical implications: in the
East Java region (Indonesia), in September 2015 —
March 2018 [19], a shift from group A rotavirus
equine-like strains (G3) to human strains (G1/G3)
was observed amid a sharp drop in rainfall inten-
sity (Figure 2). Comparison of the population of
group A rotavirus (RVA) genotypes by whole ge-
nome sequences in different periods of the study
shows differences in the set of genome segments
during the change of genotypes (Fig. 3).

According to the results of observations of the
Reference Center for Monitoring of Acute Intestinal
Infections, in the Russian Federation in 2021 [20]
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Frequency of isolation of group A rotavirus equine-Llike strains (G3) and human strains (G1/G3) in East Java region
from September 2015 to March 2018 [19]

YacToTa BblaeneHus nowaanHonofobHbix WTaMMoB potaBupyca rpynnbl A (G3) n yenoeyeckmx wrammoB (G1/G3)
B pernoHe BoctouHolt SBbl B nepuopg, ¢ ceHTabps 2015 r. no mapt 2018 . [19]

Name of strain

GCenotypes

VP VP4 VP6 VP!l VP2 VP3 NSPI NSP2 NSP3 NSP{ NSP>

RVA/Hu-tc/USA/Wa/1974/CIPIA[S]
RVA/Hu-tc/USA-DS-1/1976/G2P[4]

RVA/Human/IDN/D05/2013/G1P[$]
RVA/Human/IDN/D!13/2013/G3P|$]
RVA/Human/IDN/D37/2013/G1P|$]
RVA/Human/IDN/Dé63/2013/G3P[$]
RVA/Human/IDN/GRV60/2014/G1P[8]
RVA/Human/IDN/GRV67/2014/G1P[8]
RVA/Human/IDN/GRV68/2014/G1P[8]
RVA/Human/IDN/STM004/2015/G3P[8]
RVA/Human/IDN/STM008/2015/G3P[$]
RVA/Human/IDN/STM009/2015/G3P[8]
RVA/Human/IDN/STM044/2015/G3P[8]
RVA/Human/IDN/STM050/2015/G3P[$]
RVA/Human/IDN/STM102/2016/G3P[$]
RVA/Human/IDN/STM147/2016/G3P[S]
RVA/Human/IDN/STM169/2016/G3P[6]
RVA/Human/IDN/STM182/2016/G3P[6]
RVA/Human/IDN/STM197/2016/G3P[6]
RVA/Human/IDN/STM230/2016/G3P[S]

RVA/Human/IDN/STM369/May2017/G3P[8]
RVA/Human/IDN/STM387/July2017/C1PI8]

RVA/Human/IDN/STM415/2017/G3P[6]
RVA/Human/IDN/STM453/2018/G1P[8]
RVA/Human/IDN/STM457/2018/G1P[8]

Comparison of the population of RVA genotypes by whole genome sequences in different periods of the study
(23 Indonesian strains) [19]

CpaBHeHMe cOBOKYNHOCTM reHoTUnoB RVA no nocneaoBaTtenbHOCTAM BCEro reHoMa B pasHble Nepuojbl UCCef0BaHMs
(23 nHpoHesniickmnx wramma) [19]

the prevalence of the G9P [8] genotype was main-
tained and proportion of the G3P [8] genotype of
rotaviruses increased. Among the genotypes that
do not have a global distribution, circulation of the
G8P [8] genotype has been established.

Against the background of an introduction of
routine rotavirus vaccination, the study of gen-
otypic and clinical features of norovirus infection
(NVI) is important. The structure of circulating
norovirus strains in many countries is dominated
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by the Gll strain, but data on the clinical features
of NVI caused by the same strains of the patho-
gen vary from country to country. For example,
in Ghana, the clinical picture of NVI in children in-
fected with Gll.4 and non-Gll.4 strains did not differ
[21], and in children in Canada, the clinical picture
of NVI caused by Gll.4 strain was characterized by
higher scores on Vesikari scale and longer duration
of diarrhea and vomiting compared with the clini-
cal picture of NVI caused by non-Gll.4 strains [22].

The genomic organization of the genus
Norovirus is being studied. Norovirus RNA contains
three open reading frames that encode eight viral
proteins (https://viralzone.expasy.org/194). The
first classification of the genus Norovirus is based
on the assessment of nucleotide sequence diversi-
ty obtained by sequencing the ORF 1 or ORF 2 re-
gions. In 2013, a universal standardized system of
norovirus nomenclature and typing was proposed,
according to which, in 2019, 10 genogroups (Gl-
GX) and 48 genotypes were distinguished, and
changes were made to the designation of nor-
ovirus strains because frequent recombination
events in the norovirus genome cause data on the
number of genotypes quickly become outdated.
The diversity of circulating norovirus genotypes,
rapid variability of the genome, and lIts ability to
cause outbreak morbidity indicate the need for
continuous monitoring of NVIs [23].

According to the observations of the Reference
Center for Monitoring of Intestinal Infections, in the
Russian Federation in 2021 [20], genotypes / geno-
groups of noroviruses in foci of group and sporadic
morbidity differ. The results of genotyping of iso-
lates in outbreak and sporadic morbidity indicate
the diversity of norovirus genotypes / genogroups.

INTESTINAL INFECTIONS CAUSED
BY UNIDENTIFIED PATHOGENS

Intestinal infections caused by unidentified
pathogens are characterized by significant medi-
cal, social and economic importance, and Its mor-
bidity rates have remained high for many years
[20]. It accounts for more than 30% in the etiologic
structure of All according to data of Children’s re-
search and clinical center for infectious diseases of
the FMBA of the Russian Federation. Reducing the
proportion of infectious diarrheas of unidentified
etiology can be achieved by expanding the range
of diagnosable pathogens.

In recent years, the number of studies demon-
strating the association of acute gastroenteritis
(AGE) with “non-intestinal” adenoviruses have in-
creased worldwide. The etiologic role of adenovi-
rus genotype B3 has been proven in infants and
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children with diarrhea; genotypes C1, C2, and C5
are also frequently identified in patients with AGE.
In addition, genotypes A12, A18, A31 and G52 are
capable of causing symptoms of AGE [24]. In Italy,
the incidence of adenoviral gastroenteritis in hos-
pitalized children is 7.1%, which is consistent with
the results of studies in Thailand, Japan, China and
India. A predominance of adenovirus genotypes C
(91.2%) and B (8.8%) was detected by molecular
typing. However, F40 and F41 genotypes, which
are most common in patients with AGE, were not
identified in this study [25]. Since most commer-
cial systems detect only the “intestinal” strains F40
and F41, new rapid and reliable detection methods
should be developed for all known adenovirus
genotypes at present.

Human parechoviruses (HPeV), which, like
enteroviruses (EV), are members of the family
Picornaviridae, should also be considered in the ve-
rification of viral diarrhea. The genus Parechovirus
is divided into 2 species: Parechoviruses A and B.
Parechovirus A species consists of 16 types [26].

The incidence of parechovirus infection is not
precisely known because it is not reportable, but is
assumed to correspond to the incidence of entero-
virus infection [26]. Unlike EV infection, HPeV infec-
tion is rare in older children and adults. Serologic
data show that more than 90% of children under 2
years of age are infected with at least one type of
HPeV. The primary sites of EV and HPeV replication
are epithelial cells of the oropharynx and intestinal
mucus membrane, followed by viremia and sec-
ondary infection of various organs and tissues. Most
studies have focused on the pathogenicity of HPeV
genotypes 1 and 3. The clinical manifestations due
to different HPeV genotypes are thought to be due
to differences in their biological properties. Most
commonly, circulating HPeV genotype 1 causes
mild gastrointestinal and respiratory complaints,
although more severe disease may be detected in
young children. HPeV genotype 3 is a more path-
ogenic type associated with paralysis, neonatal
sepsis and sudden death in infants [27]. The PCR-
RT method is recognized as the “gold standard” for
the diagnosis of HPeV infection [26].

PROBLEMS OF TREATMENT
FOR ACUTE GASTROENTERITIS
AND ROTAVIRUS VACCINATION

Probiotics are used as medicines that can ac-
celerate the symptomatic relief of acute gastroen-
teritis. However, recent clinical studies have ques-
tioned their efficacy [28]. It was shown that there
were no differences in the efficacy of treatment for
All of viral, bacterial, and combined viral-bacterial
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Comparison of severity of acute gastroenteritis according to the Vesikari scale in children (n=816) in groups with

different treatment (5-day use of probiotics L. rhamnosus+L. helveticus or placebo) and groups with diseases of different

etiology [28]
Puc. 4.

CpaBHeHMe TSXKeCTH OCTPbIX raCTPOIHTEPUTOB NO LKane Be3ukapu y aeten (n=816) no rpynnam neyeHns (5-oHeBHbIN

npuem npobuotnkos L. rhamnosus+L. helveticus nnv nnaue6o) v rpynnam stnonoruu 3abonesaHus [28]

etiologies, previously vaccinated against rotavi-
rus infection, according to the criteria for assess-
ing a severity of the disease (Vesikari scale). It was
shown in group of children who were treated with
a 5-day course of probiotics (L. rhamnosus+L. hel-
veticus) and in group of children treated with plat-
inum-based probiotics (L. rhamnosus+L. helveticus.
Helveticus) and in the placebo group (Fig. 4). Also,
the absence of differences in the terms of norovi-
rus elimination was established, when assessment
of dynamics and count of norovirus in faces in
three described groups was done.

The explanation for these facts may be the
change of leading pathogens after routine use
of rotavirus vaccine and insufficient study of the
therapeutic effects of probiotics in AGE of non-ro-
tavirus etiology.

The analysis of changes in fecal viral load in pa-
tients with AGE represents a new unique approach to
diagnosis and assessment of therapy efficacy. A high-
er viral load reflects a greater degree of intestinal epi-
thelial damage and contributes to the development
of amore severe disease [29]. A high viral load in feces
of patients does not exclude the possibility of intes-
tinal viruses spreading outside the intestine into the
bloodstream (viral antigenaemia) and manifestation
of extraintestinal signs of AGE [30].

New strategies for the prevention and treat-
ment of viral diarrhea are being developed. It has
been established that certain representatives of
the gut microbiota are capable of exerting an in-
hibitory or stimulatory effect on the infectivity of

intestinal viruses in vitro. In particular, it has been
shown that the bacterial taxa Ruminococcus and
Oxalobacter can inhibit rotavirus infection [31].

ISSUES OF ETIOLOGY
OF FOODBORNE INTOXICATION

As it was noted in the State Report of Russian
Agency for Health and Consumer Rights, the in-
cidence of foodborne intoxication of unspecified
etiology in the Russian Federation, in 2021-2020,
increased by 17.5%, not exceeding the average
annual level (336.11) [20]. Also, in 2020, botulism
affected 112 people, 7 of them had a fatal out-
come. In the first 9 months of 2021, botulism af-
fected 92 people, in whom 15 cases were fatal.
Botulism develops by eating products containing
toxin produced by vegetative forms of Clostridium
botulinum, characterized by paresis and paralysis
of striated and smooth muscles, which in the initial
period of the disease is sometimes accompanied
by gastroenteritis. The infectious nature of the di-
sease is clearly manifested in cases of botulism in
children of the first year of life and in extremely
rare cases of botulism in adults, when the incuba-
tion period exceeds 4-5 days [32].

The control of foodborne intoxication is ac-
companied by measures on hygiene of chil-
dren's food, implemented through the system of
dissemination of medical knowledge. Molecular
diagnostics of toxin-producing intestinal path-
ogens in contaminated food for children’s fee-
ding play an important role and make it possible
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to significantly increase the etiologic interpre-
tation of infections caused by toxin-producing
bacteria [3].

BIOSECURITY AND INTESTINAL INFECTIONS
The VII (current) cholera pandemic began in
1961 in South Asia, spread to Africain 1971, and to
America in 1991. Currently, cholera is an endemic
disease (in 2020, 323,369 cases were registered in
24 countries). In Mariupol, the first 3 cases of cho-
lera were reported on May 29, 2011, and the out-
break ended on August 19. Laboratory tests con-
firmed 54 cases, including 22 cases of carriage.
A toxigenic strain of V. cholera eltor of Ogawa se-
rovar, resistant to tetracycline and levomycetin, was
isolated in all infected persons. The most important
factors of cholera transmission were fish cutting
and eating (48.1% cases in total) [33]. The annual
isolation of non-toxigenic V. cholera indicates the
need to determine the potential and real risks of
contamination of water with V. cholera of 01/0139
serogroups and elimination of pathogens [34].

PREDICTION PROBLEMS, ETIOLOGY
AND TREATMENT APPROACHES
FOR ANTIBIOTIC-ASSOCIATED DIARRHEA
The study of a heterogeneity of diarrhea in 981
patients with COVID-19 allowed us to distinguish
early antibiotic-associated diarrhea (AAD) — viral
etiology (9.3% of patients) and late AAD — bacte-
rial etiology (16.7% of patients). This fact suggests
the use of different methods of treatment [35].
Toxin-producing C. difficile strains were detected
in 70.5% of adult patients with COVID-19 and late
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diarrhea, but it was not found in patients with ear-
ly diarrhea. Risk factors for the development of
late AAD were identified: use of oral amoxiclav
(OR=2.2) or clarithromycin (OR=3.8), and gluco-
corticoids (OR=4.4). Late AAD was associated with
an increased risk of death after 20 days of illness
(OR=4.7). Before the development of late AAD, the
decrease in C-reactive protein level and increase in
the number of lymphocytes stopped, but the num-
ber of leukocytes and neutrophils in the blood in-
creased (sensitivity 82.0%, specificity 70.8%).

According to modern studies, the frequency of
detection of toxin-producing C. difficile, C. perfrin-
gens, K. oxytoca, and S. aureus during AAD in hos-
pitalized adult patients is 19.6, 14.9, 27, and 5.2%,
respectively. At the same time, high resistance of
C. difficile was found to ciprofloxacin, and low re-
sistance to chloramphenicol, vancomycin, and
metronidazole [36].

Nowadays, new methods of treatment for anti-
biotic-associated colitis associated with C. difficile
are being developed and implemented — trans-
plantation of intestinal microbiota of healthy do-
nors [37].

DIARRHEA OF OPPORTUNISTIC ETIOLOGY
IN CHILDREN

All caused by opportunistic Enterobacteriaceae
(OE) in children under 1 year of age account for
60% of the total number of Alls of specified bac-
terial etiology [38], where Klebsiella pneumoniae
plays a leading role among the causative agents
[39]. OE diarrhea more often proceeds as a mild
monoinfection [38].
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Dynamics of frequency of diagnostics of bacterial All of different etiology in children in Children’s Research and

Clinical Center for Infectious Diseases of the FMBA of the Russian Federation in 2019-2021. OM — opportunistic microbes
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Klebsiellosis is more common in young chil-
dren with an unfavorable premorbid background:
protein-energy malnutrition, rickets, deficiency
anemia. Patients under 1 year of age are charac-
terized by water loss dehydration [40].

Analysis of the dynamics of the frequency of dia-
gnosis of bacterial All of various etiologies in chil-
dren in the Children's research and clinical center
for infectious diseases of FMBA of the Russian
Federation in 2019-2021 shows that All caused by
opportunistic pathogenic microbes (APM) is detec-
ted almost as often as campylobacteriosis (Fig. 5).

ANTIBIOTIC RESISTANCE
OF ENTEROBACTERIACEAE
AND PHAGE THERAPY

Antibiotic-resistant Enterobacteriaceae (ESCAPE
pathogens: E. faecium, S. aureus, K. pneumoniae,
A.baumannii, P. Aeruginosa, Enterobacter) became
a global problem of the Health care. Antibiotic
susceptibility testing of 646 Enterobacteriaceae
isolates revealed multidrug resistance in 87.3% of
cases. B-lactamase genes were detected in 73.2%
of isolates [41].

Phages and phage-encoded enzymes are used
as etiological therapy for antibiotic-resistant path-
ogens, which is based on the principles of inter-
action between phages, pathogenic bacteria, and
immune cells (Fig. 6) [42].

TRENDS IN GROWTH OF PHAGORESISTANCE
OF OPPORTUNISTIC ENTEROBACTERIACEAE
In children with impaired gut microbiota, there
is a significant frequency of detection of phage-re-
sistant strains of OP. That is why a regular moni-
toring of sensitivity of these strains to bacterio-
phages is necessary to improve the effectiveness
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of phagotherapy prescribed to infants and young
children. Data on the sensitivity of OPs to bacterio-
phages are not stable and may vary depending on
the frequency of antimicrobial use in the region.
Studies indicate a rather large proportion of OPs
(43.5%) resistant to bacteriophages [43].

New therapeutic approaches to overcome
phage resistance in OPs are being developed.
There is evidence that the use of a combination
of an antibacterial drug or antibiotic with bacteri-
ophages increases the effectiveness of treatment
for staphylococcal enterocolitis in infants [38].

IMPROVEMENT OF PATHOGENETIC
AND ETIOTROPIC THERAPY FOR ACUTE
INTESTINAL INFECTIONS IN CHILDREN

The prospect of new nutritious low-osmolar
rehydration mixtures and new enterosorbents-cy-
tomucoprotectors in treatment of children with
viral diarrhea has been demonstrated. The use of
nutritious low-osmolar rehydration mixtures and
cytomucoprotector in children with All has a rapid
detoxification and antidiarrheal effect [44].

Studies aimed at research of nutritional status
in children with infectious diarrhea as a criterion of
premorbid background, the dynamics of course of
the disease and as a basis for optimizing therapeutic
nutrition are relevant. The correlation between se-
verity of infectious colitis and nutritional disorders
in children of different age groups was shown [45].

The issues of etiological therapy of campylo-
bacteriosis and its influence on clinical manifesta-
tions and gut microbiota in children are studied.
It was shown in studies, that in the treatment for
severe and moderate-to-severe forms of campylo-
bacteriosis in children, antibacterial drugs of the
macrolide group were more effective. The use of
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cephalosporins leads to delayed recovery due to
significant damage of a gut microbiota [46].

The personalized symbiont therapy of children
who had had an All based on the use of autoprobio-
tics for the prevention of postinfection gastroen-
terological pathology is being developed. The in-
troduction of targeted probiotics (autoprobiotics)
for the correction of disorders of gut microbiota in
children with prolonged course of intestinal infec-
tions is a promising way to improve the effective-
ness of treatment and prevention of postinfection
functional gastroenterological pathology [47].

CONCLUSION

The relevance of scientific studies on the prob-
lems of acute intestinal infections in children is
beyond doubt. Promising areas of research today
are molecular and genetic features of pathogens,
which causes a viral diarrhea, improvement of the-
rapy methods for acute gastroenteritis of viral etio-
logy, molecular diagnostics of toxin-producing bac-
terial pathogens, biosafety and intestinal infections,
prediction of antibiotic-associated diarrhea and ap-
proaches to treatment, clinical significance of diar-
rhea of opportunistic etiology in young children,
antibiotic resistance of Enterobacteriaceae and the
effectiveness of antibiotic therapy. The introduc-
tion of scientific and technical progress in medicine
contributes to the improvement of diagnosis, treat-
ment and prevention of infectious diseases.
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OOMNOJIHUTENbHAA UHOOPMALUNA

Bxnag aBTOpOB. BCe aBTOPbI BHEC/TN CYLLEeCTBEH-
HbI BKNaZ B pa3paboTKy KOHLENUUN, NPOBEAEHME
nccnefoBaHNA U NOATOTOBKY CTaTbW, MPOYIW 1 OJ0-
6punn GuHanbHyo Bepcumio nepea nydnmnkaume.

KoHdnukT nHTepecoB. ABTOPbI AeKnapupyioT
OTCYTCTBME ABHbIX N NOTEHLMaNbHbIX KOHGNNKTOB
WHTEPEeCoB, CBA3aHHbIX C MNybnukauuen HacTos-
Len ctaTbm.

UcTouHnK ¢uHaHcmpoBaHuA. ABTOPbI 3asB-
NAT 06 OTCYTCTBUM BHELHEro GprnHaHCMPOBaHNA
npv NnpoBefeHnn NCCefoBaHuA.

5. QOdinaev N.S,,
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Abstract. Introduction. Detection of early deviations in health is possible during preventive medical examinations.
Purposes and tasks: assessment of the health status of schoolchildren in the Republic of Chechnya. Material
and methods. Within the framework of the clinical examination, 327 secondary school students of the Shali
region (138 girls and 189 boys) aged from 14 to 17 were examined. Completed: somatometry; examination
by a pediatrician, pediatric endocrinologist, obstetrician-gynecologist, otorhinolaryngologist, pediatric
dentist, ophthalmologist, pediatric surgeon, pediatric urologist-andrologist and orthopedic traumatologist.
The assessment of physical development is given according to the standards “WHO Growth Reference 2007".
Results. Average physical development was in 78.3+2.3% of schoolchildren; harmonious — in 60.4+2.7% of
students. Disharmonious variants of physical development caused by a deficit in body weight were observed
more often (21.7+£2.3%) than those caused by excess nutrition (17.942.4%). A high prevalence of endemic
goiter was revealed (28.3+2.4%); dental caries (65.1+2.6%); posture disorders (32.1+2.5%); chronic tonsillitis
(36.8+2.7%); decrease in visual acuity (33.1£2.6%); various options for menstrual irregularities (in 54.3+4.2%
of girls). According to the dispensary examination, the Il health group was identified in 66.6+3.4% of boys and
65.2+4.1% of girls; Group Ill in 33.4+3.4% and 34.8+4.1%, respectively. Conclusion. Analysis of the data obtained
allows planning measures for further examination, treatment, rehabilitation and dispensary observation of
students in the Shali district of Chechnya.

Key words: children; schoolchildren; medical examination; Chechnya
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Pe3tome. BeedeHue. BbifBIeHVIE PAHHMX OTKJIOHEHUI B COCTOAHMM 300POBbSA BO3MOXHO NMPU NPOoBefeHn Npo-
bUNaKTNYeCKNX MeANLIMHCKX OCMOTPOB. Lle/1b UCc/1e008aHUS: OLLleHKA COCTOAHMA 300POBbSA LKO/IbHUKOB B Pec-
nybnuke Yeuna. Mamepuan u memoosl. B pamkax grcnaHcepmsaumy 6bi10 0CMOTPEHO 327 yyallnxca cpegHux
wkon WanunHckoro parioHa (138 geBoyek 1 189 ManbumKkoB) B Bo3pacTte oT 14 go 17 net. [poBegeHO: cOMaToMeT-
puvA; OCMOTP nefanaTpa, 4ETCKOro SHAOKPUHOJIOra, akyllepa-rMHeKoora, OTOPMHONAPUHIONOra, AeTCKOro CTo-
MaTosora, opTanbmMosnora, JeTCKOro Xnpypra, AeTCKOro yposiora-aHaposora 1 TpaBmaTosiora-optoneaa. OueHka
dusmyeckoro passutna gaHa no Hopmatnusam WHO Growth Reference 2007. Pesynemamel. CpegHee dusmnue-
cKoe pa3BuTue 6b110 y 78,3+2,3% LUKONIbHMKOB; FapMOHMYHOe — Yy 60,4+2,7% yvawmxca. JucrapMoH1YHble Ba-
puaHTbl GU3NYeCKoro pasBuUTKA, 06yC/IoBNEHHbIe AedULNTOM Macchl Tena, oTMeyanuch Yaue (21,7+2,3%), yem
06ycnoBrieHHble M36bITOYHBIM NUTaHueM (17,9+2,4%). BbiABneHa BblCOKasA pPacnpOCTPaHEHHOCTb SHAEMUYHO-
ro 306a (28,3+2,4%), kapueca 3y60B (65,1£2,6%), HapylleHMsA ocaHKu (32,1+2,5%), XPOHMUYECKOFO TOH3WITa
(36,8%2,7%), CHUXXeHMNA ocTPOTbl 3peHusa (33,1£2,6%), pa3nnyYHbIX BAPUAHTOB HapyLUEHWA MEHCTPYaNbHOIO LINK-
na (y 54,3+4,2% peBouek). o gaHHbIM AUCNaHCEPHOro ocMoTpa onpeaeneHa ll rpynna 3gopoBba — y 66,6+3,4%
ManbyuKkoB 1 65,2+4,1% peBouek; lll rpynna — y 33,4+3,4% 1 34,844,1% COOTBETCTBEHHO. 3ako4yeHue. AHanu3
NonyyYeHHbIX JaHHbIX MO3BOJIAET CMIaHMPOBaTb MEPONPUATUA MO AaNibHeNLweMy obcneoBaHMIO, NeYeHuio, pea-

6VIJ'II/ITaLl,I/II/I n gnucnaHcepHomy Ha6ﬂ}0,quI/IIO ydalwmnxca LLlanuHckoro pa|7|0Ha YeuHn.

Knioueevble cnioea: demu; WKoIbHUKU; OucnaHcepuzayus; Yeurs

Preserving the health in children is possible
with use of active detection of the initial stages
of diseases, timely prescription of optimal treat-
ment and preventive measures. The influence of
numerous environmental factors may have a sig-
nificant impact on growth, development and mor-
bidity in children and adolescents [1-4]. The prio-
rity direction of medical care for the children of
the country is mass preventive examinations [5, 6].
Preventive measures in children and adolescents
in the Russian Federation are currently regulated
by the order of the Ministry of Health care of the
Russian Federation, 10.09.2017 N2 514n “On the or-
der of preventive medical examinations of minors”,
approved by the Ministry of Justice of the Russian
Federation, which came into force on January 1,
2018. Preventive measures involve examination by
doctors of different specialties, laboratory and in-
strumental methods [7, 8]. Effective medical exami-
nation is most relevant in the regions densely popu-
lated by indigenous peoples of the country [9, 10].

The Republic of Chechnya is located in the south
of the European part of the Russian Federation
in the eastern part of the North Caucasus. The
Shalinskij District is located in the central part of
the republic, in the foothill zone. The climate in
the district is temperate continental. According
to the State Report “On the State of Sanitary and
Epidemiological Well-Being of the Population in the
Russian Federation in 2012", the Shalinskij District,
like the rest of the country, has a moderate conti-
nental climate. Shalinskij district, as well as the en-
tire territory of the republic, was classified as a re-
gion with a naturally occurring iodine deficiency.

In order to assess the state of health of the
population, employees of the St. Petersburg State

Pediatric Medical University visited the Republic of
Chechnya to conduct preventive examinations of
children together with the republic's physicians.

We examined 327 secondary school students
of Shalinskij district (138 girls and 189 boys) aged
from 14 to 17 years as part of the medical examina-
tion. After signing the informed consent, we ana-
lyzed medical records (form 026y) and conducted
a clinical examination of adolescents. Doctors of
different specialties took part in the medical ex-
amination: pediatrician, pediatric endocrinologist,
obstetrician-gynecologist, otorhinolaryngologist,
pediatric dentist, ophthalmologist, pediatric sur-
geon, pediatric urologist-andrologist, and trau-
matologist-orthopedist. According to data on
somatometry (height and body weight indices),
the level and harmony of physical development
of schoolchildren were characterized due to WHO
Growth Reference 2007 [11]. Physical develop-
ment was defined as “average” if the adolescents'
growth indicators fell within the interval Mex1SD
of the scale of age-sex norms (Me — median;
SD — standard deviation). Physical development
was defined as “below average” if growth was
less than -1.1 SD; “low” if it was less than -2.1 SD;
«above average» if it was more than +1.1 SD; and
“high” if it was more than +2.1 SD of Me+1 SD of
the age-sex normative scale. The nutritional status
of adolescents was assessed by Kettle's body mass
index (BMI), which value was determined by divid-
ing body mass (kg) by the square of body length
(m2). Depending on the compliance of BMI values
with the norms of the centile scale, schoolchildren
were divided into groups:

- with harmonious physical development (15-

85th percentile);
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- with deficiency of body weight (5th to 15th

percentile);

- with protein-energy malnutrition (below the

5th percentile);

- overweight (85th-95th percentile);

+ obese (above the 95th percentile).

Statistical processing was performed with the
program STATISTICA 7.0 (StatSoft, USA), using
the x? criterion modified by Pearson (with Yates
correction). Differences in the results were consi-
dered statistically significant at p <0.05.

The majority of examined schoolchildren had
average physical development — 78.3+2.3%
(80.1+£2.9% of boys and 76.1+3.6% of girls). Above-
average height was frequently observed in boys
(11.7+£2.3%) than in girls (4.3+£1.4%; p<0.05); and
high stature was observed only in boys (3.3+1.1%).
Below-average physical development was ob-
served more frequent in girls (19.6+3.3%) than
in boys (8.3+1.9%; p <0.01); short stature was
found only in girls (2.2£1.2%). Harmonious body
length and weight was observed in the majori-
ty of students — 60.4+2.7% (64.7+£3.5% of boys
and 58.7+4.1%). Disharmonious variants of phy-
sical development caused by deficiency of body
weight were noted more often (21.7+£2.3%) than
those caused by excessive nutrition (17.9+£2.4%).
Body weight deficit was detected in 13.3+£2.4% of
boys and 17.4+3.2% of girls; a pronounced body
weight deficit corresponding to protein-energy
deficiency was registered in 6.7+1.8% of boys and
6.5£2.1% of girls. Overweight was determined in
10.0£2.2% of boys and 10.9£2.7% of girls; obesity
was registered in 8.3+2.0% of boys and 6.5+2.1%
of girls. Morbid obesity was detected in 13 ado-
lescents (5.7+£1.3%), who were recommended in-
depth examination in specialized clinics.

Nowadays, the medical and social problems
are still relevant: high prevalence of pathological
conditions of the human body caused by low leve-
Is of iodine in the biosphere. Programs developed
for iodine supplementation by salt iodization and
iodine-containing preparations have not reached
their goal in most regions of the country [12]. In
examined students, endemic goiter was detected in
15.1£2.6% of boys and 45.6+4.2% of girls (p <0.001).
High prevalence of goiter in girls is consistent with
menstrual dysfunction; different variants of men-
strual disorders were found in 54.3+4.2% of school-
girls, which required prescription of medical treat-
ment. Girls were more likely than boys to have
abundant acne (15.2+2.9% and 9.9+2.2%, respec-
tively), which is consistent with the high prevalence
of hirsutism and hypertrichosis caused by iodine
deficiency in Chechen schoolgirls [13].
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Both defects in oral care, dietary habits and
quality of drinking water play a significant role
in the development of dental caries. We noted a
high prevalence of dental lesions: enamel defects
and caries were detected in 65.1+3.5% of boys and
65.2+4.1% of girls. During the examination of oral
cavity, the schoolchildren were shown the ways of
effective dental care.

Orthopedic pathology was revealed in
43,7+3,5% of boys and 36,9+4,1% of girls. Different
variants of posture disorders were noted in
36.7+3.4% of boys and 26.1+3.7% of girls (p <0.05);
flat foot — in 10.9+2.7% of girls and 6.7+£1.8% of
boys. Chest deformities requiring surgical correc-
tion (pigeon and funnel) were detected in 6 ado-
lescents. Reduced visual acuity was demonstrated
less frequently in boys (21.7+£3.0%) than in girls
(47.8+4.2%; p <0.001). Most of the schoolchildren
were referred for additional examination to an
outpatient clinic to verify the diagnosis.

High prevalence of otorhinolaryngological
pathology was revealed: in boys, chronic tonsil-
litis was found in 38.3+£3.6%, nasal septum de-
viation — in 36.7£3.5%; in girls, the results were
34.8+4.1% and 26.1£3.7% (p <0.05), respective-
ly. Vasomotor rhinitis was noted in 9 schoolchil-
dren, and one boy had a significant hearing loss.
Changes in the cardiovascular system (autonomic
dysfunction syndromes, heart murmurs, increased
blood pressure) were noted in 10.0+2.2% of boys
and 15.2+2.9% of girls. Diseases of gastrointestinal
tract (gastric and duodenal ulcer, gastroesophage-
al reflux disease, irritable bowel syndrome) were in
6.3+1.3% of schoolchildren. According to the pre-
ventive examination data, group Il of health was
determined in 66.6+£3.4% of boys and 65.2+4.1%
of girls; group lll — in 33.4+3.4% and 34.8+4.1%,
respectively.

Thus, objective data on health status of school-
children and general morbidity rates can be as-
sessed during mass preventive medical examina-
tions of minors. The analysis of the obtained data
makes it possible to plan measures for further ex-
amination, treatment, rehabilitation and follow-up
monitoring of students in the Shaliskij district of
the Republic of Chechnya.
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OONOJIHUTEJIbBHAA UHOOPMALINA

Bknag aBTopoB. Bce aBTOpbl BHeCIn cyuie-
CTBEHHbIV BKNag B pa3paboTKy KoHLUenumu, npo-
BefeHMe unccnefoBaHUA W MOArOTOBKY CTaTbW,
npounu n ofobpunu GrHanbHy Bepcuio nepes
ny6nvkaymnemn.

KoHnukT nHTepecoB. ABTOPbI AeKnapupyioT
OTCYTCTBME ABHbIX M NOTEHLMANbHbIX KOHGNKTOB
MHTEpPEeCOB, CBA3aHHbIX C Nybnukauuen HacTos-
LLen cTaTbW.

UcTouHnK ¢uHaHcmpoBaHuA. ABTOPbI 3asB-
NAT 06 OTCYTCTBUM BHELIHEro GpMHAHCMPOBAHNA
npwv NpoBefeHnn NccnefoBaHus.

NHdopmupoBaHHoe cornacme Ha ny6amka-
ymio. ABTOpPbI MOAYYMAN MUCbMEHHOE cornacue
nauueHTOB Ha NyONMKaLMio MeANLNHCKNX JaHHbIX.

REFERENCES

1. Grigor'ev K.I. Pediatriya. Rukovodstvo po ambula-
tornopoliklinicheskoi praktike [Pediatrics. Outpa-
tient Practice Guide]. Moscow: MEDpress-inform
Publ.; 2017. (in Russian).

2. Gritsinskaya V.L., Novikova V.P. Fizicheskoe
razvitie detej Sankt-Peterburga: k diskussii
o metodah ocenki [Physical development of
children in St. Petersburg: to the discussion
about methods of evaluation]. Pediatr (St. Pe-
tersburg). 2019; 10(2): 33-6. DOI: 10.17816/
PED10233-36. (in Russian).

3. Simahodskij A.S., Leonova I.A., Pen'kov D.G., Zo-
rina S.A. i dr. Pitanie zdorovogo i bol'nogo reben-
ka [Nutrition for a healthy and sick child]. Chast’ I.
Sankt-Peterburg; 2020. (in Russian).

4. Gritsinskaya V.L., Nikitina I.L. Somatometricheskie po-
kazateli fizicheskogo razvitiya shkol'nikov g. Sankt-
Peterburga [Somatometric physical development
indicators of school children in Saint-Petersburg
city]. Ros Vestn Perinatol i Pediatr. 2018; 63:(1): 66-70.
DOI: 10.21508/1027-4065-2018-63-1-66-70. (in Rus-
sian).

5. Federal’nyj zakon ot 21.11.2011 N2 323-FZ «Ob osno-
vah ohrany zdorov'ya grazhdan v Rossijskoj Fede-
racii» (red. ot 29.12.2017) [“On the Fundamentals of
Health Protection of Citizens in the Russian Federa-
tion”]. (in Russian).

6. Kil'diyarova Rita R. Dispanserizaciya zdorovyh detej
[Preventive Medical Examination of Healthy Child-

Children’s medicine of the North-West
2023 /T.11 N2 2

ren]. Voprosy sovremennoi pediatrii. 2018; 17 (3):
246-50. DOI:10.15690/vsp.v17i3.1896. (in Russian).

7. Baranov A.A. Namazova-Baranova L.S., Terlet-
skaya R.N. et al. Ocenka kachestva provedeniya
profilakticheskih medicinskih osmotrov nesover-
shennoletnih v Rossijskoj Federacii [The evaluation
of quality of implementation of preventive medical
examinations of underage persons in the Russian
Federation]. Probl. sots. gig., zdravookhr. i istorii
med. 2017; 25(1): 23-9. (in Russian).

8. RevnovaM.O., Volkov D.Y., Sahno L.V.et al. Kvoprosu
usovershenstvovaniya sistemy massovyh medicin-
skih osmotrov detskogo naseleniya [Improving the
system of mass health examinations of children].
Voprosy sovremennoj pediatrii. 2017; 16(3): 249-53.
DOI: 10.15690/vsp.v16i3.1737. (in Russian).

9. Gritsinskaya V.L., Beketova E.V., Kornienko T.V. Srav-
nitel'naya harakteristika fizicheskogo razvitiya go-
rodskih i sel’skih shkol'nikov Krasnoyarskogo kraya
[Comparative characteristics of physical develop-
ment in rural and urban schoolchildren in the Kras-
noyarsk region]. Gigiena i sanitariya. 2012; 91(4):
58-60. (in Russian).

10. Kamalov K.G., Gazimagomedov G.A., Magomedo-
va |.M. Osobennosti fizicheskogo i polovogo raz-
vitiya mal'chikov v debyute pubertata v razlichnyh
ekologo-geograficheskih zonah Respubliki Dages-
tan [Peculiarities of physical and sexual develop-
ment of boys in the onset of puberty in different
ecologo-geographical regions of the Republic of
Dagestan]. Andrologiya i genital’'naya khirurgiya.
2018; 19(3): 53-9. (in Russian).

11. Gladkaya V.S., Gricinskaya V.L., Galaktionova M. Yu.,
Kilina O. Yu. Metody i metodika ocenki rosta i razvi-
tiya detej: uchebnoe posobie [Methods and tech-
niques for assessing the growth and development
of children: textbook]. Abakan. 2017. (in Russian).

12. Gricinskaya V.L., Gladkaya V.S. Profilaktika jodnogo
deficita: informirovannost’ i otnoshenie starshek-
lassnikov Sankt-Peterburga. [St. Petersburg high
school students’ awareness and attitude toward
iodine deficiency prevention]. Vyatskij medicin-
skij vestnik. 2021; 2(70): 74-8. DOI: 10.24412/2220-
2021-3-74-78. (in Russian).

13. Liss V.L., Skorodok Yu.L., Plotnikova EV. Na-
gornaya L.l i dr. Diagnostika i lechenie endokrinnyh
zabolevanij u detej i podrostkov. 4-e izd. Moscow:
MEDpress-inform Publ.; 2018. (in Russian).

JINTEPATYPA

1. TpwuropbeB K.W. Tlegmatpma. PykoBoactBo no
aMbynaTopHO-MONNKNMHMUYECKON MpakTuKke. M.
MEnpecc-nudopm; 2017.

2. TpuumHckas B.J1., HoBukoBsa B.IN. ®u3nyeckoe pas-
BuTne petenn CaHkT-lMeTepbypra: K AMcCKyccun



Children’s medicine of the North-West
2023 /Vol. 11 N2 2

0 meTogax oueHku. Meamatp. 2019; 10(2): 33-6.
DOI: 10.17816/PED10233-36.

Cumaxopckmin A.C., JlleoHosa W.A., MNeHnbkoB /..,
3opuHa C.A n gp. NMuTaHne 310poBoro n 601bHOro
pebeHka. YacTb I. CM16.; 2020.

lpuumHckaa BJL., HukntnHa U.J1. ComatomeTpurye-
CKre nokasaTenn Gu3nYeckoro pasBUTUA LLIKOMb-
HUKoB T. CaHKT-leTepbypra. Poccnincknii BeCTHUK
nepuHatonorum n negmnatpun. 2018; 63(1): 66-70.
DOI: 10.21508/1027-4065-2018-63-1-66-70.
QepepanbHbii 3akoH oT 21.11.2011 N2 323-03
«O6 OCHOBax OXpaHbl 3[0POBbA rpakaaH B Poc-
cninckon Qepepaunn» (ped. ot 29.12.2017).
Kunbguaposa P.P. ducnaHcepusayma 300pOoBbIX fe-
Ten. Bonpocbl coBpemeHHon negmnatpumn. 2018; 17
(3): 246-50. DOI: 10.15690/vsp.v17i3.1896

bapaHos A.A. Hama3osa-bapaHosa J1.C., Tepneu-
kaa PH. n gp. OueHka KauyecTBa npoBefeHuA
NPOoGUNAKTUYECKUX MELULMHCKUX OCMOTPOB He-
coBeplweHHoneTHUX B Poccnickon @epepauumn.
Mpob6nembl coLManbHOM rMreHbl, 3apaBooxpaHe-
HUA 1 NcTopumn MmeguumHbl. 2017; 25(1): 23-9.
PesHoBa M.O., Bonkos [.A., CaxHo J1.B. n gp. K Bo-
NpPoCy YCOBEPLUEHCTBOBAHUA CUCTEMbI MAaCCOBbIX
MeaULMHCKNX OCMOTPOB AEeTCKOro HaceneHus. Bo-

10.

1.

12.

13.

ISSN 2221-2582

Npocbl coBpemMeHHoN neguatpun. 2017; 16(3): 249-
53.DOI: 10.15690/vsp.v16i3.1737.

lpvumHckan B.J1., bekeTosa E.B., KopHueHrko T.B. Cpas-
HUTENbHAA XapaKTepuUCTUKa Gpr3nNYeckoro pasBuTus
FOPOACKMX 1 CENbCKMX LIKONbHUKOB KpacHoApcKkoro
Kpas. [1rueHa n caHntapus. 2012; 91(4): 58-60.
KamanoB K., TasumaromepoB [A. Maromeno-
Ba V.M. OcobeHHOCTV $r3MUYECKOro 1 NosioBOro
pa3BuUTKA MaJibuMKOB B fiebtoTe nybepTaTta B pas-
NINYHBIX 3KONOro-reorpadpuuecknx 3oHax Pecny6-
nvMkn  [arectaH. AHAponorua u reHuTanbHas
xupyprua. 2018; 19(3): 53-9. DOI: 10.17650/2070-
9781-2018-19-3-53-59.

Mmagkasa B.C., puymnHckas B.J1., lanaktnoHosa M.IO.,
Kununa O.10. MeToabl n MeToamKa OLEeHKN pocTa n
pa3BuTusA feTelt: yuebHoe nocobue. AbakaH. 2017.
lpuunHckas BJ1., napgkaa B.C. lMpodunaktuka
nogHoro pgeéuymTta: UHGOPMUPOBAHHOCTb U OT-
HolWeHVe cTaplieknaccHnkoB CaHKT-MeTepbypra.
BAaTckmin megnunHCKMA BeCcTHUK. 2021; 2(70): 74-8.
DOI: 10.24412/2220-2021-3-74-78.

Jncc BJ1., Ckopogok tO.J1., MnoTtHukosa E.B., Harop-
Haa N.W. n gp. AnarHoctrnka n neyeHne sHAOKPUH-
HbIX 3a00NeBaHNIA Y ieTel U NOAPOCTKOB. 4-e 13g,.
M.: MEAnpecc-uHpopm; 2018.

ORIGINAL PAPERS



ISSN 2221-2582 Children’s medicine of the North-West
2023 /T.11 N2 2

UDC 613.954+613.955
DOI: 10.56871/CmN-W.2023.72.14.006

ASSESSMENT OF THE LINEAR GROWTH
OF PRESCHOOL BOYS IN ST. PETERSBURG

© Fatima K. Makoeva', Fatima U. Kozyreva?, Inga Sh. Tuaeva?

! National State University of Physical Culture, Sports and Health named after P.F. Lesgaft. Decembrists st., 35, Saint Petersburg,
Russian Federation, 190121

2 Pirogov Russian National Research Medical University. Ostrovityanova st., 1, Moscow, Russian Federation, 117997

3 North Ossetian State Medical Academy. Pushkinskaya st., 40, Vladikavkaz, Republic of Chechnya, Russian Federation, 362019

Contact information:
Fatima K. Makoeva — Candidate of Medical Sciences, Associate Professor, Department of preventive medicine and fundamentals
of health. E-mail: fatima1510@yandex.ru  ORCID: 0000-0002-0844-1703

For citation: Makoeva FK, Kozyreva FU, Tuaeva ISh. Assessment of the linear growth of preschool boys in St. Petersburg. Children’s medicine
of the North-West (St. Petersburg). 2023; 11(2):67-72. DOI: https://doi.org/10.56871/CmN-W.2023.72.14.006

Received: 06.03.2023 Revised: 11.04.2023 Accepted: 28.04.2023

Abstract. The accelerated pace of the physical development of children during the period of the “half-height leap”,
which often coincides with the beginning of systematic schooling for boys, is accompanied by a decrease in the
body’s resistance to physical stress. In order to determine the features of the linear growth of boys before starting
school, 1829 preschoolers were examined in the preparatory groups of educational institutions in various districts of
St. Petersburg. The survey included somatometry, assessment of indicators according to the standards of the “WHO
Growth Reference, 2007"; determination of the direction of growth processes according to the Verweck-Vorontsov
index. Statistical analysis of the research materials was carried out by the methods of variation statistics using the
STATISTICA 10.0 (StatSoft, USA) program. It was found that in 67.4% of the examined, the body length corresponds to
the average values of the WHO standards. The level of physical development above the average was more common
(24.3%) than the options due to low growth (8.3%). In 7.6% of preschool boys, a predominance of the intensity of
“stretching” in height over an increase in height in width was noted, which makes it possible to classify them as a risk
group for a decrease in endurance to physical exertion. The results of the study can be used as regional guidelines for
individual dosing of physical activity in physical education classes at school and in sports sections for children.

Key words: children; preschoolers; boys; physical development

OLEHKA JINHEMHOIO POCTA MAJIbMMKOB AOLWKOJIbHOIO BO3PACTA
r. CAHKT-TETEPBYPTA

© ®aTuma KoHctaHTMHOBHA MakoeBa', ®atuma YBxunkoeBHa KosbipeBa?,
WHra lWamnnbesHa TyaeBa3

! HaumoHasibHbI rocyapCTBEHHDBIN YHUBEPCUTET GU3UYECKON KYNbTYpPbl, CMOPTa 1 30poBbs umeHn M.0. Jlecradra.

190121, r. CaHkT-leTepbypr, yn. lekabpucrtos, 35

2 POCCUICKMIA HALMOHANbHbIV NCCefoBaTeNbCKnin yHuBepcuTeT um. H.W. Muporosa. 117997, r. MockBa, yn. OCTPOBMTAHOBA, 1
3 CeBepo-OceTnHCKasA rocyaapCTBEHHan MeANLUMHCKas akagemus. 362019, r. Bnagukaskas, yi. MywkuHckas, 40

KoHTakTHasa uidopmauyums:
®atma KoHCTaHTUHOBHa MakoeBa — K.M.H., JOLI€HT, AOLEHT Kadeapbl NpodUnakTMuecko MeANLUHbI 1 OCHOB 340POBbA.
E-mail: fatimal510@yandex.ru ORCID: 0000-0002-0844-1703

Ana yumupoeanua: Makoesa @ K., Kosbipesa @.Y., Tyaesa W.LL. OueHKa nMHENHOro pocTa Manb4nKoB [JOLIKOJIbHOrO BO3pacTa
r. CankT-lNetep6ypra // Children’s medicine of the North-West. 2023.T. 11. N 2. C. 67-72. DOI: https://doi.org/10.56871/CmN-W.2023.72.14.006

Mocrynuna: 06.03.2023 Opo6peHa: 11.04.2023 MpuHATa K neyaTn: 28.04.2023

Pe3tome. YcKopeHHble TeMIbl GM31YECKOro Pa3BUTUA LETEN B NEPUOA <MOJYPOCTOBOr0 CKayKay, KOTOPbIN YacTo Co-
BMaZAeT Y MaJIbYMKOB C HAYa/IOM CICTEMATUYECKOTO 00YUEHNA B LLKOJIE, COMPOBOXAAETCA CHIPKEHNEM PE3VCTEHTHO-
CTN opraHm3Ma K Gur3ryeckm Harpyskam. C Lienbio onpeaenutb 0CO6eHHOCTH IMHEHOrO POCTa ManburKoB nepep
Hauasiom 0byyeHVis B LLKOJle 06cefoBaHO 1829 AOLWKOMbHMKOB B MOAFOTOBUTENbHBIX FPYMNax 06pa3oBaTesibHbIX
yupexneHuin B pasnnyHbix parioHax r. CaHkT-lMetepbypra. O6cnefoBaHye BKIIHOYAIO COMaTOMETPUIO, OLIEHKY MO-
kasatenen no Hopmatneam WHO Growth Reference 2007; onpeaeneHie HanpaeIeHHOCTU POCTOBbIX MPOLIECCOB MO
nHaekcy Bepeeka-BopoHuoBa. CTaTiCTMUecKuin aHan3 MaTepuanoB UCCefoBaHMA NpoBeAeH MeTofamy Bapua-
LIMIOHHOWN CTaTUCTUKK € nomoLlbio nporpammbl STATISTICA 10.0 (StatSoft, USA). BeisneHo, uto y 67,4% obcneno-
BaHHbIX JJIMHa Tena COOTBETCTBYET CPEAHVM 3HaUYeHAM HopMaTrBoB BO3. YpoBeHb Gu13nyeckoro pa3sumTis BbiLle



Children’s medicine of the North-West
2023 /Vol. 11 N2 2

ISSN 2221-2582

cpepHero BcTpeyvanca yalle (24,3%), yem BapuaHTbl, 00YCIOBNEHHbIE HU3KM pocToMm (8,3%). Y 7,6% ManbumKkoB-
[OLUKOJIbHMKOB OTMeYeHO npeobnafjaHve MHTEHCMBHOCTY «BbITAMVMBAHUA» B BbICOTY Haf YBENUYEHWEM POCTa B
LUNPWHY, YTO NMO3BOJIAET OTHECTU UX K FPYMMe prcKa MO CHYMEHMIO BbIHOCIMBOCTU K GU3NYECKUM Harpy3kam. Pe-
3ynbTaTbl NCCNEA0BaHNA MOTYT ObITb MCMONb30BaHbI B KAUECTBE PErvioHaNbHbIX OPUEHTUPOB NPY NHAVBMAYANbHOM
[031POBaHNM GU3NYECKNX HAarPy30K Ha YPOoKax Gr3KyNbTypbl B LLKOJIE U 3aHATUAX AETEN B CMOPTUBHBIX CEKLIMSAX.

Knrouesole cnosa: 0emu; 00WKOIbHUKU; MAJTbYUKU; d)U3U"I€CKO€ passumue

INTRODUCTION

Age-related dynamics of body length — linear
growth — is one of the objective criteria of health
and implementation of the genetic program of the
development of a child. A growth of children in
length is influenced by numerous endogenous and
exogenous factors [1-5]. The complex of endoge-
nous factors affecting development of child is indi-
vidual, but the specificity of the impact of environ-
mental factors is generalized and largely available
for correction [6-10]. Minimizing the adverse effects
of global external factors, such as the environmen-
tal situation, social and economic status, and others,
requires a solution at the state level, but nutritional
rationalization, correction of macro- and micronu-
trient imbalances, and optimization of physical ac-
tivity are quite realizable at the individual level [11,
12]. Most children at the age of 6-7 years have an
acceleration of growth processes, which requires
from the child's organism a significant strain and re-
duces endurance to additional loads, for example,
the beginning of systematic schooling is really im-
portant [13-15]. Monitoring of regional features of
linear growth of preschoolers allows us to develop
recommendations on the dosage of physical loads
in physical education classes at school and sports
sections for first-graders [16-18].

AIM
To identify the features of linear growth of boys
in St. Petersburg during the preschool period.

MATERIALS AND METHODS OF THE STUDY

A total of 1829 boys attending preschool
groups of children's educational institutions in
St. Petersburg participated in the study by random
sampling. Preschoolers were divided into groups: 1st
(n=99) — boys at the age of 6 years; 2nd (n=490) —
atthe age of 6.5 years; 3rd (n=1149) — at the age of 7
years and 4th group (n=91) — at the age of 7.5 years.
To examine the boys, in accordance with the ethical
principles laid down in the Declaration of Helsinki,
voluntary informed consent was signed by legal rep-
resentatives of each child. When creating the elec-
tronic database, the initial data were depersonalized.

Physical development (PD) of preschoolers was
assessed by means of comparative analysis of chil-

dren's body length (BL) with WHO norms — WHO
Growth Reference, 2007 [19]. Depending on the
number of standard deviations (SD) that distin-
guish the child's BL value from the median (Me) of
the age-sex scale, the following variants of PD were
identified: “average” (AFD; £1SD); “above average”
(AAFD; from +1.1SD to +2SD); “high” (HFD; more
than +2.1SD); “below average” (BAFD; from -1.1SD
to —2SD); and “low” (LFD; less than -2.1SD). Within
each age group, arithmetic mean (M), standard
error of the mean (m), 95% confidence interval
(95% ClI), and median (Me) values were calcula-
ted for BL. The prevalence of the directionality of
growth processes was determined using the “ste-
nia” index created by Verveck and Vorontsov (SI).
Sl was calculated by dividing body length (cm) by
the sum of chest circumference (cm) and doub-
led body weight (kg) [20]. Depending on the value
of SI, we distinguished predominance of height
growth (dolichomorphia and moderate dolicho-
morphia), harmonious FD (mesomorphia), and
predominance of volumetric growth (brachymorp-
hia and pronounced brachymorphia).

Statistical analysis of the data was performed by
methods of variation statistics using STATISTICA
10.0 program (StatSoft, USA). Data samples were
tested for normality of distribution using the
Kolmogorov-Smirnov criterion. The results of the
study are presented as P [95% Cl] %, where P is
the percentage, Cl is the 95% confidence interval
for the percentage. The statistical significance of
differences between the indicators was analyzed
using Pearson's x? criterion (with Yates’ correc-
tion). Differences in the results were considered
statistically significant at p <0.05.

RESULTS AND DISCUSSION

Characteristics of the level of physical deve-
lopment of preschoolers is presented in Table 1.
The majority of boys in all age groups have ave-
rage physical development (57.1-68.6%). In group
4, the number of children with AFD is less than in
other groups, and the difference of indicators with
group 3 is statistically significant (p=0.025). In all
groups, above-average BL was more often recor-
ded than low BL. Above average FD was almost
equally recorded in all age groups (18.0-20.9%);
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and higher boys were identified in Group 1 than
in other groups. The difference in rates with Group
4 was statistically significant (p=0.042). More pre-
schoolers with below average FD were in group
4 than in groups 3 (p<0.001), 2 (p=0.001) and 1.
Stunting was detected in 26 children (1.5%), the
prevalence rate was statistically significant only in
Group 3 among all variants of FD.

According to the biological pattern, BL in-
creased with age; the calculated group BL values
are shown in Table 2. The BL gains were 3.4 cm
from 6 to 6.5 years, 2.9 cm from 6.5 to 7 years and
2.1 cm from 7 to 7.5 years. The difference between
groups was statistically significant (from p <0.01 to
p <0.001). In all groups, the median values of WHO
norms (Child Growth Standards, 2006) are higher
than in the preschoolers examined by us.

The distribution of preschoolers according to
the “stenia” index is shown in Table 3. According to
I.M. Vorontsov, the coincidence of the beginning of
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systematic education and the phase of intensive linear
growth may cause a decrease in physical and mental
endurance in children. The majority of preschoolers
had harmonious FD (mesomorphia); there were fewer
such boys at the age of 6 years than in other groups,
and in comparison with Group 3, the difference was
statistically significant (p=0.022). In all groups there
were more children with predominance of the pro-
cesses of “stretching” in height over the increase in
girth and latitudinal dimensions. Among six-year-old
boys there were more children with moderate doli-
chomorphia than in groups 2 (p <0.001), 3 (p=0.005)
and 4, which may indicate the start of their “half-
height” growth spurt. Dolichomorphia, indicating a
pronounced “stretching”, was determined in 13 pre-
schoolers (0.8%); the prevalence of dolichomorphia
depending on age was not statistically significant.
There were 22 boys with predominance of volumetric
growth, 17 of them were in Group 3; age-dependent
prevalence rates were also not statistically significant.

Table1. Characteristics of physical development of preschoolers (% [95% Cl])

Ta6nuua 1. XapakTepucTika ypoBHA GpU31MUYECKOro pasBuTuA JOLKOIbHUKOB (%[95% AW])

Physical Age / BospacTt
development / Note /
Ddusnyeckoe 6 yearsn=99 / | 6,5yearsn=490 | 7 yearsn=1149/ | 7,5 years n=91/ Total / MpuMeyatne

pasBsuTne 6netn=99 | 6,5netn=490 | 7netn=1149 7,5 net n=91 n=1829
Low/ 2,0 0,8 1,6 2,2 15 -
Hu3koe [0,6-3,4] [0-1,6] [1,2-2,0] [0,8-3,6] [1,2-1,8]
Below average / 50 6,9 6,2 17,6 6,7 P, ,<0,001
Hwvxe cpeaHero [2,8-7,2] [5,8-8,08] [5,5-6,9] [13,7-21,5] [6,1-7,3] P;_,<0,001
Average / 65,8 67,0 68,6 57,1 67,5 P,_,=0,025
CpepHee [61,1-70,5] [64,9-69,1] [66,5-70,7] [52,0-62,2] [66,4-68,6]
Above average / 18,2 19,6 18,0 20,9 18,6 -
Bbiwe cpegHero [14,3-22,1] [17,8-21,4] [16,9-19,1] [16,7-251] [17,7-19,5]
High / 9,0 57 56 2,2 57 P,_,=0,042
Bbicokoe [6,1-11,9] [6,7-6,7] [4,9-6,3] [0,8-3,6] [5,2-6,2]

Table 2. Dynamics of body length in preschoolers
Ta6bnuua 2. lnHamMmuKa ANVHbI TeNa Y AOLWKONbHNKOB
Age / Bospact
Indicator /
MokazaTenu 6 years n=99 /6 net 6,5 years n=490 7 years n=1149 / 7,5 years n=91/
n=99 6,5 net n=490 7 net n=1149 7,5 net n=91

M (cm) 17,5 120,9 123,8 1259
m 0,52 0,24 0,16 0,67
95% [N/ 95% Cl 116,4-118,5 120,5-121,4 123,6-124,2 124,5-127,2
Me (cm) 17,0 121,0 124,0 126,0
MeWHO (cm) 116,0 118,4 121,7 124,5

Note: The difference in mean body length (M) was statistically significant between groups 1 and 2 (p <0.001); 2 and 3 (p <0.001); 3 and

4 (p <0.001).

MpumeuaHume: pasHuLa cpegHNX NokasaTenen agnvHbl Tena (M) ctatucTuyeckn sHauuma mexxkgy 1-i mn 2-in (p<0,001); 2-n n 3-i
(p <0,001); 3-1 1 4-n (p <0,001) rpynnamu.
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Table 3. Value of “stenia” index of preschoolers (% [95% Cl])
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Ta6nuua 3. MNokasaTenu MHAEKCa «CTEHUU» Y AOLKONbHUKOB (%[95% [OU])

Physical Age / Bospact
development/ Note /
duznueckoe 6 yearsn=99 / | 6,5yearsn=490 | 7 yearsn=1149/ | 7,5 years n=91/ Total / MprimeyaHme
pasBuTne 6 net n=99 6,5n1eTn=490 | 7 netn=1149 7,5 net n=91 n=1829
Pronounced - - 0,1 - 0,1 -
brahimorfia / [0-0,2] [0-0,2]
BbiparkeHHasn
6paxmmopdun
Brahimorfia / - 11 1,5 - 1,2 -
Bpaxvumopousa [0,6-1,6] [1,1-1,9] [0,9-1,5]
Mesomorphia / 83,3 90,2 90,8 92,1 90,3 P,5=0,023
Me3zomopdusa [79,5-871] [88,9-91,5] [89,9-91,7] [89,2-95,0] [88,1-92,5]
Moderate 15,5 7,0 73 6,6 7,6 P,.,<0,001
dolihomorfia / [11,7-19,3] [5,8-8,2] [6,5-8,1] [3,8-9,4] [7,0-8,2] P,_;=0,005
YMmepeHHas
nonuxomopdus
Dolihomorfia / 1,2 1,7 0,3 1,3 0,8 P, ;=0,022
Jonnxomopdusa [0,1-2,3] [1,1-2,3] [0,1-0,5] [0,1-2,5] [0,6-1,0]
CONCLUSION final approval of the version to be published and

The results of our study show the peculiari-
ties of linear growth of metropolitan boys during
the period of children's preparation for systema-
tic schooling. We made the following conclusions
based on the obtained data.

1. In 67.4% of the examined preschoolers the
body length corresponds to the average values
of WHO Growth Reference 2007.

2. The level of physical development above ave-
rage was more frequent in children (24.3%)
than variants caused by low growth (8.3%).

3. Median body length values in all age groups
exceeded the WHO standards (WHO Growth
Reference 2007). Standards developed by WHO
(WHO Growth Reference 2007), which should
be taken into account in the individual char-
acterization of physical development of pre-
schoolers living in St. Petersburg.

4. In 7.6% of preschool boys there was a predo-
minance of linear growth intensity over growth
in width, which allows us to assign them to the
risk group of a possible decrease in the level of
endurance to both physical and mental load.
This circumstance should be taken into account
when determining the physical education
group for physical education classes at school
and the intensity of training in sports sections.
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AONOJIHUTEJIbHAA UHOOPMALIUA

Bxnapg aBTOpOB. BCe aBTOpbI BHEC/N CyLLEeCTBEH-
HbI BKNag B pa3paboTKy KOHLenumu, nposeseHme
NCcnefoBaHUA 1 NOArOTOBKY CTaTby, NPOYNv 1 0fo6-
punu GprHanbHy Bepcurio nepes nybnmkaymei.

KoHdnukT nHtepecoB. ABTOPbI AeKnapupyoT
OTCYTCTBME ABHbIX 1 NOTEHLUMANbHbIX KOHPSINKTOB
WHTEpPEeCOB, CBA3aHHbIX C Nybnukauuen HacTos-
Lien cTaTbu.

UcTtouHnK ¢uHaHcMpoBaHuA. ABTOpbI 3asB-
NAT 06 OTCYTCTBUM BHELIHEro GMHAHCUMPOBAHUA
npu NpoBefeHnn NccnefoBaHuA.

NudopmupoBaHHoe cornacme Ha ny6nuka-
yuio. ABTOpbI MOAYYUSIN MUCbMEHHOE cornacme
naumneHToB Ha NyONMKaLmio MeaNLNHCKUX OaHHbIX.
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Abstract. Introduction. Student youth is the most socially active and mobile group, which significantly determines
the strategy and future of the country. Purpose of research. To evaluate the anthropometric indicators of the
physical development of students in Tajikistan and compare them with the results of similar studies. Material
and methods. We studied 390 students of the Khatlon State Medical University (KhSMU) of Tajikistan, among
which there were 279 boys (71.5%), girls — 111 (28.5%), the average age was 19.3+1,7 years. The research
program included the measurement of the main indicators of physical status: height (cm), body weight — BW
(kg), body mass index — BMI (kg/m?), right hand dynamometry (kg), somatotype determination. The results
obtained were compared with data from similar studies of 15,686 students from 22 countries, whose average
age was 20.8+2.6 years (Peitzer K. et al., 2014). Results. Average indicators of BMI, height and weight of
students of KhSMU were 21.6+0.14 kg/m?, 168.8+0.4 cm and 61.5%0.5 kg, respectively, while the same indicators
of BMI, height and the weight of a similar group of young people from other countries were equal to: BMI from 18.11.9 kg/m?
to 25.4+4.5 kg/m?; height — from 163+0.07 m to 178+0.07 m, weight — from 56.7+7.8 kg to 78.0+13.9 kg,
respectively. According to comparing, it was found that there were more students with normal weightin KhSMU
than the average among girls and boys from other countries of the world, among the girls more than 15.4%
and more than 19.1% among the boys. Body weight deficiency among girls of KhSMU was detected 6.8% less
and indicators of overweight and obesity in girls from other countries were on average 7.6% more often than
girls in KSMU. To assess the significance of differences was used Student’s t-test, they were considered reliable
at a significance level p <0.05. Conclusion. It was revealed that the indicators of the physical development of
boys and girls in Tajikistan in terms of weight and height parameters differed from those of their peers from
other countries, which may be an indicator of the socio-economic characteristics of living.

Key words: physical development; anthropometry; somatometry; dynamometry; indices; boys and girls
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Peztome. BgedeHue. CTyieHUYeCKasi MONOAEXb ABNIAETCA Hanbosiee CoLnanbHO akKTUBHOW 11 MOOWIIBHOW FpyMMon,
KoTopas B 3HaUMTeNIbHOW Mepe onpeaensaeT cTpaTeruto 1 byaylee rocynapcraa. Ljesis ucciedosaHus — OLeHUTb
aHTPOMOMEeTpUYECKME NoKa3aTeNnm Gr3nyYeckoro pasBuTHA CTYAEHTOB TafKMKMCTaHa M CPaBHUTb UX C Pe3yib-
TaTamu NMoAo6HbIX UccneaoBaHnin. Mamepuanel u memods. O6cnenoBaHo 390 cTyfeHTOB XaT/IOHCKOro rocyaap-
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CTBEHHOTO MeAULMHCKOro yHuBepcuteTa (XITMY) TamKnKrCTaHa, cpefn KOTOpbIX HoLwen 6bino 279 (71,5%),
aesywek — 111 (28,5%); cpenHuin Bo3pact coctaBnan 19,3+1,7 roga. lNporpamma nccnegoBaHui BKIOYana nsme-
peHme OCHOBHbIX NMOKasaTenen Gpunyeckoro cratyca: pocT (cm), macca Tena — MT (Kr), uHgekc maccbl Tena — AMT
(Kr/m2), AMHAMOMETPUA MPaBOW KUCTK (Kr), onpeaesieHne comatoTuna. MNonyyeHHble pesynbTaTbl CPABHWUAN C
JaHHbIMU MOAOGHbIX NccnefoBaHnii 15686 CTyAeHTOB M3 22 CTpPaH MUpPA, CPEAHUIA BO3PACT KOTOPbIX COCTaB-
nan 20,8+2,6 net. Pesynemamei. CpegHue nokasatenn VIMT, pocta n maccol Tena crygeHtos XIMY coctaBunm
21,6+0,14 Kkr/m?, 168,8+0,4 cM 1 61,5+0,5 K COOTBETCTBEHHO, B TO BPEMS Kak TaKue e nokasatenn MMT, pocTa
1 MacCbl TeMa aHaorMYHOW rpynMbl MOMIOAEXKN 13 APYTVX CTPaH cocTtananv: UMT ot 18,1+1,9 kr/m? 0o 25,4+4,5 Kr/m?
poct — ot 163%0,07 cm go 178+0,07 cm, macca Tena — ot 56,7+7,8 kr go 78,0+13,9 Kr cootBeTcTBEHHO. [1pn cpas-
HEeHWM YCTaHOB/IEHO, UTO CTYAEHTOB C HOPMaJlbHOWN Maccol Tesna 6biio bosbLue Ha 15,4% cpean peBywek XIMY, a
cpepv loHowen — Ha 19,1%, yem B cpeiHeM CpeAn AeBYLLIEK U IOHOLLEeN Jpyrux cTpaH mypa. Mokasatenu geduum-
Ta Maccbl Tena y gesyluek XIMY 6biiv Ha 6,8% MeHbLUe, YeM Y AeBYLLIEK ApYruX cTpaH. OQHOBPEMEHHO MoKasaTenu
N36bITOYHOWN MacChl TEMA 1 OXKMPEHUA Y AEBYLUEK APYFUX CTPaH 6biny 60sbLue Ha 7,6% MO CPaBHEHWIO C OEeBYLL-
kamy XIMY. Mpun onpegeneHnn [OCTOBEPHOCTM pasnnyuun ncnonb3osanu t-kputepui CTblogeHTa, cunTanm ero
[OCTOBEPHbIM NPY YPOBHe 3HaumMocTu p <0,05. 3aksroyeHue. BbiABIEHO, UTO NMoKasaTenu pr3nyeckoro pasBmuTus
OHOLEeN 1 AeByliek TafKnKMCTaHa No BECO-POCTOBbIM NapaMeTpam OTIMYANIUCh OT TAaKOBbIX Y CBEPCTHUKOB 13
LPYrX CTPaH, YTO MOXET ObITb UHANKATOPOM COLIMAIbHO-3KOHOMMYECKNX OCOBEHHOCTEN NPOXMBAHNA.

Knioueeble cnoea: cpusuyeckoe pazeumue; dHmponomempus; comamomempus; OUHAMOMEMPUS; UHOEKCbI;

IoHOWU U 0esyWwKU

INTRODUCTION

Students (boys and girls), united by specific con-
ditions of education and lifestyle, constitute a spe-
cial social group. Their physical health is a feature
that determines the level of public health. Studying
in higher education is a specific form of intellectu-
al activity, which leads to changes in lifestyle, af-
fects health, requires the development of adaptive
properties of a human body, reliability of its phy-
sical and mental state. The impact of educational
loads, intensification of the educational process,
increased requirements to the volume and quality
of knowledge, as well as violation of the motor re-
gime negatively affects the functional capabilities
of the students' organism. This leads to a decrease
in adaptation reserves, situation of inconsistency
of regulation mechanisms of autonomic functions,
which are manifested in the form of impairment of
performance, increased fatigue of students [2-4].

In the last two decades, physiologists, physi-
cians, and educators have increased interest in
studying the problem of correlation between the
general, private, and local constitution of the hu-
man organism, which makes it possible to deter-
mine and predict the specificity of reactive pro-
cesses occurring in any organ or organ system.
The relationship between constitutional features
and health is one of the most important aspects of
researches in constitution [5].

Nowadays, to optimize physical education and
health promotion of a person, an approach based
on taking into account the peculiarities of physi-
cal constitution is used. At the same time, it is ne-
cessary to take into account that the constitutio-

nal belonging of a person is quite dynamic at the
population level, depending on many factors (age,
sex, ethnicity, environmental and other features),
which requires constant revision of the somatic
status of a person. Not the whole period of indi-
vidual development is equally reflected from the
standpoint of anatomical and anthropological sci-
ence. According to the literature sources, there is
a sufficient number of publications on physical de-
velopment and features of somatotype in the pe-
riod of newborn, in childhood and adolescence, in
people of mature, elderly and old age [6]. To a les-
ser extent, attention is paid to adolescence, which is
caused by intensive changes in body composition
during this period, the need for “fractional” analysis
of the considered indicators in the age aspect (no
more than in the age of one or two years) [6, 71.

The anthropometrics for determining the level
of physical development is extremely informative
and allows to examine a large contingentin a short
time, which makes it indispensable for population
monitoring. The need for continuous monitoring
of the younger generation in different regions can
hardly be overestimated [8-10].

AIM

To evaluate anthropometric indicators of phys-
ical development of students in Tajikistan and
compare our results with results of similar studies.

MATERIALS AND METHODS

Anthropometric measurements were per-
formed in 390 students of Khatlon State Medical
University (KSMU) of Tajikistan, among whom 279
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(71.5%) were males and 111 (28.5%) were females.
The age of students ranged from 17 to 26 years
(mean age 19.3+1.7 years). At the same time, the
predominant majority (96.4%) corresponded to
the age group of 18-19 years. The anthropomet-
ric research program included measurement of
the main indicators of physical status: height (cm),
body weight — BW (kg), body mass index (BMI)
(Kettle Il index, kg/m?), muscle strength of the lea-
ding arm (kg) and determination of somatotype.

Conducted anthropometric studies was done
due to the requirements that ensure accuracy and
enable comparison of the obtained results. The
data on anthropometric measurement were en-
tered into a spreadsheet, as well as into individual
cards, which had certain rules of filling in to avoid
errors in further processing of the obtained data.

Determination of height, body weight and dy-
namometry were performed according to the re-
quirements known in propaedeutics. Body mass
index (BMI, Kettle Il index, kg/m2) was calculated
according to the formula:

m
| = F ’
where | — BMI; m — body mass; h? — squared
body length.

According to the World Health Organization
(WHO) classification, the Kettle Il index can be
used to determine a person's weight category:
normal — 18.5-24.9, deficit BW — less than 18.5-
16, overweight — 25-30, obesity — 30-35 [3].
According to morphological constitutional clas-
sification, all students were categorized into nor-
mosthenic, hypersthenic and asthenic body types
(methodology of M.V. Chernorutsky's was used).
The obtained results were compared with the data
of studies of 15 686 students from 22 countries of
the world, the average age of whom was 20.8+2.6
years. One study was made by comparison based
on the large-scale number of subjects and coun-
tries. This was the main factor for the legitimate
use of this research work for comparison with our
results.

Anthropometric method of research is the
“gold standard” for assessing physical develop-
ment, including overweight and obesity. This
method was also applied in the studies of foreign
scientists, which allowed us to compare the in-
dicators [1, 9]. To compare individual anthropo-
metric indicators of boys and girls, students from
the following countries were selected: Tunisia,
Jamaica, Philippines, Laos, Madagascar, Russia, in
which the data had sharp or more significant dif-
ferences in minimum and maximum indicators in
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relation to the compared group of students from
Tajikistan.

To evaluate the results of the study, descriptive
statistics was applied in the MS Excel application
software package by calculating the main statistical
indicators: for quantitative characteristics we cal-
culated the mean (arithmetic) value (M), standard
deviation (SD), standard error of the mean (SEM),
for qualitative characteristics — frequency of oc-
currence (%). The Student's t-criterion was used to
determine the reliability of differences; they were
considered reliable at a significance level of p <0.05.

RESULTS AND DISCUSSION

It was revealed that the average height of male
students of Tajikistan was 172.5+0.51 cm, girls —
159.440.8 cm, and the average value of body mass
index was 63.9+0.59 kg/m2 and 55.2+0.92 kg/m?
respectively. In KSMU students, the individual va-
lue of the minimum of length was 148 cm and the
maximum was 193 cm. The value of individual
minimum and maximum of BW ranged from 38 kg
to 113 kg. When BMI results were evaluated, the
mean value in students was 21.6+0.14 kg/m?, in-
cluding 21.4+2.8 kg/m? in boys and 21.7+3.1 kg/m?
in girls. The minimum and maximum BMI values
ranged from 16.4 kg/m? to 36.2 kg/m?2 Normal
length to weight ratio calculated by Kettle Il index
was observed in 319 (81.8%) students: 233 (83.5%)
boys and 86 (77.5%) girls. It should be noted that 39
(10.0%) students were underweight: 27 (9.7%) males
and 12 (10.8%) females. Overweight was detected
in 27 (6.9%) students: 16 (5.7%) males and 11 (9.9%)
females. Obesity was detected in 5 (1.3%) students:
3 (1.1%) boys and 2 (1.8%) girls.

When people were distributed by morpho-
logical constitutional types, it was found that the
majority of students corresponded to the normo-
sthenic type of physique 203 (52.1%), asthenic —
125 (32.0%) and hypersthenic — 62 (15.9%). It was
revealed that the most frequent normosthenic so-
matotype was found in 140 (50.2%) boys and 63
(56.8%) girls; 90 (32.3%) and 35 (31.5%) students
respectively had asthenic type of physique, 49
(17.5%) boys and 13 (11.7%) girls had somatotype
defined as hypersthenic.

Dynamometric index of muscle strength in
normosthenic young men was 72,1£1,95 kg, in
girls — 31,0+2,5 kg; in asthenic young men —
66,07+2,44 kg, in girls — 30,1£3,95 kg; in hyper-
sthenic young men the index of muscle strength
was 75,6+3,3 kg, and in girls — 38,0+6,6 kg. The in-
dividual maximum of the index of muscle strength
of the right hand in students of all somatotypes
was: in boys — 92-95 kg, girls — 55-63 kg, the indi-
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vidual minimum — 35-38 kg in boys and 13-27 kg
in girls.

The dependence of arm strength on the type
of constitution was revealed as important regular-
ity in analysis: arm strength in the general group
of students of hypersthenic type is significantly
greater (P, <0.001). In young men, this pattern is
also present, except for an unreliable difference
between the normosthenic and hypersthenic
types (P, >0.05). In girls, a similar unreliable differ-
ence was found between asthenic and normos-
thenic type of constitution (P, >0.05) (Table 1).

As the result of our study, we obtained a comp-
lete picture of the degree of correspondence of
students' BW to their height, as well as their quan-
titative representation in different constitutional
groups, dynamometric indices of the leading hand
depending on the type of constitution.

There were more boys with normal weight and
height (83.5%) than girls (77.5%). It should be no-
ted that BW deficiency as well as overweight and
obesity were relatively more frequent in girls than
in boys — 1.1 and 4.2%, respectively. Height was
significantly higher in males (172.5+0.51 cm) than
in females (159.4+£0.8 cm). Also, obesity was more
frequently detected in girls (1.8%) than in boys
(1.1%). Total deviation from normal weight and
height was more frequent in girls than in boys.

According to the data of foreign researchers,
the average value of height and body mass indi-
ces in the population of a similar group of students
was equal to 162.9+6.9 and 62.3+7.6, respectively.
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BMI averaged 22.3+3.6 kg/m?. Normal BW values
was observed in 62.1% of girls and 64.4% of boys,
and BW deficiency was found in 17.6% of girls and
10.8% of boys. Excess BW was found in 14.1% of
girls and 18.9% of boys, and obesity was found in
5.2% of girls and 5.8% of boys [8].

We found that the indicators of normal BW in fe-
male students of KSMU were 13.6% higher than in
girls in other countries of the world during compa-
ring the obtained data. The indicators of body mass
deficiency in KSMU girls were 6.8% less than in girls in
other countries. At the same time, the rates of over-
weight and obesity among girls in other countries
were 7.6% higher compared to girls in KSMU (Fig. 1).

Indicators of normal BW in young men of KSMU
students were 14.8% higher than those in young
men in other countries of the world. The indica-
tors of excess BW and obesity in young men of dif-
ferent countries were 17.9% higher than in young
men of KSMU (Fig. 2).

Tables 2 and 3 present the indicators of phy-
sical development of students of countries of the
world, in which the maximum and minimum in-
dicators of physical development were found, in
comparison with the data of our study.

According to the Table 3, Tajikistan's boys out-
performed Laos and India in body length, but
had lower results compared to boys from Russia,
Tunisia and Pakistan. In terms of weight, boys of
Tajikistan outperformed boys from Laos, India and
Pakistan, but had a less levels to their peers from
Russia and Tunisia. The BMI values of all young

Table 1. Indicators of dynamometry of muscle strength of the right hand (kg) in accordance to the somatotype

Ta6nuua 1. NMokasateny AUHaAMOMETPUN MbILLIEYHON CUMbl MPABOI KACTY (Kr) B 3aBUCMMOCTU OT COMaToTuna

Somatotype / KOHCTUTYUMOHaNbHbIN TUN
Sex / asthenicarm normosthenic hyperstenic Reliability (P) /
KOHTUHreHT strength, kg / arm strength, kg / arm strength, kg / JocToBepHOCTb (P)
acTeHNYecKui HOPMOCTEHUYECKNI rMnepcTeHnYecKunin
cuna pyku, Kr cuna pyKu, Kr cuna pyKu, Kr
Young men, n=279/ 66,1+2,44 72,1+1,95 75,6%3,30 P, <0,001
fOHOowWW, N=279 P,>0,05
P,<0,001
Young women, 30,1£3,95 31,0+£2,50 38,0+6,60 P,>0,05
n=111/ P, <0,001
Jesywku, n=111 P, <0,001
All students, n=390/ 56,0+0,44 59,3+0,33 67,8+0,62 P, <0,001
Bce cTyaeHTbl, N=390 P, <0,001
P,<0,001

Note: P, — reliability of differences in arm strength between asthenic and normosthenic types; P, — reliability of differences in arm
strength between normosthenic and hypersthenic types; P, —reliability of differences in arm strength between asthenic and hyper-

sthenic types.

MpumeyvaHue: P, — JOCTOBEPHOCTb PA3NUMNIA CUMbI PYKM MeXY aCTEHNYECKUM U HOPMOCTEHMYECKUM TUnamu; P, — AoCToBEpPHOCTb
PasnNUN Cbl PYKWN MeXAY HOPMOCTEHNYECKMM W TNepCTEHNYECKM TUMamm; Py — [OCTOBEPHOCTb PasiNUni Chsibl PyKn MeXay

aCTeHNYECKUM N TNnepCcTeHNYeCKUM TUNamu.
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m XIMY /KSMU = [pyrue ctpaHbl / Other countries
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Hopma / Norm OxupeHue / Obesity MN36biTouHas MT / OedwumnTt / Shortage
Excess BW
Puc. 1. CpaBHuTENbHBIE NOKA3aTenu KONMYecTBa AesyLiek no yposHo UMT (%)
Fig. 1. Comparative indicators of girls number by the level of BMI (%)
83,5% m XIMY / KSMU = ipyrue ctpaHbi / Other countries

Hopma / Norm Oxxupenue / Obesity M36bITouHas MT / Oedununt / Shortage
Excess BW

Puc. 2. CpaBHUTENbHbIE MOKA3aTeNn KOMYECTBA tOHOLWeN no ypoBHo UMT (%)
Fif. 2. Comparativeindicators of boysnumber by the level of BMI (%)

Table 2. Comparative indicators of the physical development of girls in some countries [9]

Ta6nuua 2. CpaBHUTENbHbIE NOKa3aTenn ¢pusnyYeckoro pasBnTUA AeByLLIEK HEKOTOPbIX CTpaH [9]

Age (SD) / Height Body BMI (SD), | Deficiency | Normal woe\i/errm-t Obesity,
Country/ | N/ 8903 o | DLem/ | weight kg/m?/ | of BW, %/ | BW, %/ 0/9/ ' %/
CrpaHbl N (C%) PocT (CO), (SD), kg/ | UMT(CO), | Aedwvuymt | Hopm. I/I36?>|TOK OxunpeHue,
™ Bec (CO), kr Kr/m?2 MT, % MT, % %
MT, %

Russia / Poccna | 404 | 19,8 (1,7) 167 (0,06) 57,3 (8,6) 20,5(2,9) 24 69,3 59 0,7
Tunisia/ Tynnc | 615 | 21,0(1,7) 165 (0,06) 62,5 (9,9) 23,0 (3,6) 73 67.3 20,3 5
Jamaica/ 516 | 21,1(4,9) 164 (0,09) 63,1 (15,3) 23,4 (5,6) 11,8 60,1 174 10,7
Amanka
Philippines / 573 | 18,3(1,3) 154 (0,09) 49,3 (10,6) 20,6 (3,6) 27,1 54,3 14,1 4,5
OuAnNNUHBbI
Laos /Jlaoc 499 | 22,1(1,9) 156 (0,06) 50,5 (8,8) 20,8 (3,6) 28,7 52,5 14,6 4,2
Madagascar / 398 | 19,6 (1,5) 156 (0,06) 50,7 (7,7) 20,8 (2,8) 20,1 74,3 46 1
Maparackap
Tajikistan, M | 191(1,1) | 1594(0,8) | 552(09) | 21,731 108 775 99 18
TagKNKNCTaH

Note: SD — standard deviation (SD).
MpumevaHue: CO — cpegHeKkBagpaTnyeckoe oTkinoHeHue (SD).

men are also almost the same. Young men from  Tunisia. Excess BW and obesity are significantly
Tajikistan have a slightly higher prevalence of less common in Tajikistan than in the comparison
BW deficiency than young men from Russia and  group, with the exception of boys from Pakistan.

© 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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Table 3. Comparative indicators of the physical development of boys in some countries [9]

Ta6nuua 3. CpaBHUTENbHbIE NOKa3aTeny ¢pu3nyecKoro pasBUTUA IOHOLLEN HEKOTOPbIX CTPaH [9]

ISSN 2221-2582

. . Over-
Height Body BMI (SD), |Deficiency | Normal . N
Country / N/ ABgoi(Sali)T/ (SD), cm / weight kg/m?/ | of BW,% /| BW, % / W%/Ig/ht' %b;(e;ltg',w{z/
Crpats N A PocT (CO), | (SD),kg/ | UIMT(CO), | epuun | Hopm. | . 1/ e
™ Bec (CO), kr|  Kr/m2 MT, % | MT, % °
MT, %
Russia / Poccua | 381 20,1 (1,9) 179 (0,09) 76,7 (11,0) | 23,7 (3,3) 2,9 69 24,4 3,7
Tunisia / TyHnc | 295 23,7 (4,1) 178 (0,07) 74,8 (13,7) 23,7 (4,1) 4,1 67,1 234 54
Pakistan / 319 20,2 (1,8) 177 (0,11) 57,0 (5,1) 18,1 (1,9) 61,1 36,7 2,2 0
MakucraH
Laos /Jlaoc 260 22,6 (1,8) 163 (0,07) 56,7 (7,8) 21,3(2,8) 8,1 68,1 19,2 4,6
India / 541 17,9 (0,6) 167 (0,09) 63,2(11,9) | 22,7 (4,5) 11,8 47,9 28,5 11,8
NHana
Tajikistan, 279 | 19,29(0,06) | 172,5(0,5) | 63,9(0,59) | 21,4(2,8) 9,7 83,5 57 11
TapKMKUCTaH

Note: SD — standard deviation (SD).
Mpumeuanne: CO — cpegHekBagpaTuueckoe oTknoHeHue (SD).

It should be noted that, according to our data
and available literature, in general, girls are more
often have a deficiency of BW than boys. Explaining
this phenomenon, we can assume that modern
girls strive to conform to some “ideal” ideas about
how they should look. Such a social phenomenon
as fashion in this context can be considered as a
rather powerful social factor that has a significant
impact on gender features in the morphological
transformation of modern youth [10].

At the same time, the comparative analysis
shows that the indicators of physical development
corresponding to age norms in young men and
girls of KSMU are much higher than those of their
peers from other countries of the world.

CONCLUSION

Thus, the study on measurement of the main
anthropometric and dynamometric parameters
revealed the facts characterizing the features of
physical development of students of KSMU and
some countries according to the data similar to
our study. The obtained indicators, if necessary,
can be used as norms in analyzing the physical
development of young men and girls of the corre-
sponding population at the regional level, which
is important in preventive examinations and in
many branches of practical medicine. It was found
that the physical development indicators of young
men and girls in Tajikistan differed in weight and
height parameters from those of their peers from
other countries, which may be an indicator of so-
cio-economic characteristics of the territories of
residence.
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AONOJIHUTEJIbHAA NUHOOPMALIUA

Bknap aBTOpoB. Bce aBTOpbl BHecnn cyuie-
CTBEHHbIN BKNaf B pa3paboTKy KoHuenuuu, npo-
BeeHMe uccnefoBaHUA W MOAFOTOBKY CTaTbW,
npounu n ogobpunu GuHanbHy Bepcuio nepes
ny6nvkaumen.

KoHdnukTt nHtepecoB. ABTOPbI AeKnapupyoT
OTCYTCTBME ABHbIX U NOTEHLUMANbHbIX KOHPSINKTOB
WHTEPEeCOB, CBA3aHHbIX C Nybnukauuen HacTos-
Lien cTaTbu.

UcTouHnK ¢uHaHcmpoBaHuA. ABTOPbI 3asB-
NAT 06 OTCYTCTBUM BHELIHEro GMHAHCUPOBaHUA
npu NpoBefeHnn NccnefoBaHuA.
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Abstract. Carious lesions continue to be an urgent problem of modern practical healthcare. On the territory
of Russia, there is insufficient data from epidemiological studies among children under 3 years of age on the
incidence of early childhood caries. In Western countries, patients with early childhood caries are treated without
fail under general anesthesia with concomitant hospitalization, which is stressful for the child and family, as well
as a costly method for healthcare. Modern metagenomics makes possible to study the fundamental aspects
of the problem of the etiology of caries with the subsequent development of etiotropic therapy and means of
prevention. Along with other microorganisms, the genus Streptococcus is the leader in the development of the
carious process. The study of pathogens, as well as the function of specific genes in dental pathology, becomes
possible with the help of metagenomic sequencing. In this paper, children with early childhood caries were
studied by polymerase chain reaction followed by metagenomic sequencing. The spectrum of microorganisms
in different children was studied and distributed among families. The study showed the need for further study of
oral microbiota in children with early childhood caries to identify critically important pathogens.

Key words: caries epidemiology; early childhood caries; metagenome; biofilm; caries
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NP PAHHEM AETCKOM KAPUECE — NMJIOTHOE UCCJIEAOBAHUE
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Pe3tome. Kaprio3Hble MOpaXkeHMsA NPOAOIIKAT OCTaBaTbCA aKTyasIbHOW NMPO6IeMO COBPEMEHHOTO MpPaKTuye-
CKOro 3fpaBooxpaHeHus. Mo Tepputoprn Poccrn HeLoCTaTOUHO AaHHbIX SMUAEMMONOrMYECKUX NCCIef0BaHNN
cpenm geter 4o 5 net no 3a601eBaeMOCTU KapMecom paHHero AeTCKoro Bo3pacTa. B 3anafgHbix ctpaHax mauu-
€HTOB C Kap1ecoM paHHero AeTCKOro Bo3pacTa jieyat B 06s3aTeslbHOM MopsiAKe B YC0BUAX 0bLiero o6esbonu-
BaHVA C COMYTCTBYIOLLEN rocnuTanv3aLmen, Yto ABAAeTCA CTPeccoM AiA pebeHKa 1 CeMbM, a TaKXKe 3aTpaTHbIM
MeTOLOM A/1A 3APpaBooXpaHeHns. CoBpeMeHHas MeTareHOMMKa AaeT BO3MOXHOCTb U3yunTb GyHAAMEHTASIbHbIE
acneKTbl NPobeMbl 3TUOMOTMM Kapurieca ¢ NocsieayoLiein pa3paboTKon STUOTPOMHON Tepanun 1 CPeacTs Mnpo-
dunakTrkn. Hapsagy ¢ 4pyrvimm MUKPOOPraHyi3Mamu Mo 3HaUYEHUIO B PA3BUTHIM KapMO3HOro Npouecca nampy-
eT pog Streptococcus. V3yueHne naToreHoB, a Takxke GpYHKUMMN creyndryecknx reHoB Npu CTOMaToNorMyeckomn
MaToNorny CTaHOBMTCA BO3MOXKHbIM MPU MOMOLLM MeTareHOMHOTO CEKBEHVPOBaHMSA. B HacToAweln paboTe uc-
C/leloBaH GUOSOMMYECKM MaTepras C MOBEPXHOCTM 3y6OB AETEN C KaprMecoM paHHEero AeTCKoro Bo3pacra me-
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TOAOM nonmmepasHo—u,enHoﬁl peakunn C nocnenyrwmm MmeTareHOMHbIM CEKBEHNPOBAHUEM. CI'IeKTp MUKPOOP-
raHM3MOB 6bisI M3y4yeH 1 pacnpeneneH no cemernicTBaM. MiccnepgoBaHme nokasano HeO6XO,D,I/IMOCTb DanbHenLwero
N3yyeHuA MVIKpO6VIOTbI y,que|7| C PaHHUM OETCKUM KapneCoM AJiA BbiABNEHNA KPUTUYECKN 3HAYNMDbIX MAaTOreHoB
n pa3pa60TKV| cneunanbHbIX CPeENCTB I'IpO(I)I/IJ'IaKTI/IKVI, nepcoHann3npoBaHHbIX AAaHHOMY BO3PacTy.

Knroueesle cnoea: s3nudemuosiozus Kapueca; paHHul demckudl Kapuec; MemazeHom; 6UuonsieHKu; Kapuec

THE RELEVANCE OF THE PROBLEM

Early childhood caries (ECC) is a medical and
social problem that seriously affects child health
and the quality of life of children and their fami-
lies. According to the World Health Organization,
about 620 million children in the world suffer from
this disease. ECC is classified as caries occurring
in children younger than 72 months old, with the
first signs of the disease manifesting between 18
and 24 months old.

In the scientific literature, early childhood caries
(ECC) in children 3-5 years old is defined as one
or more carious (C), cariesogenic missing (CM), or
sealed (S) temporary anterior teeth or amount of
CCMS surfaces more than 4 ( at the age of 3 years),
more than 5 ( at the age of 4 years), or more than 6
(at the age of 5 years).

Accordingtotheliterature, 7% of children under
3 years old in developed European countries have
early childhood caries. In developing countries
this indicator reaches 35%. The prevalence of den-
tal caries in children under 3 years old in Moscow
reaches 57%? according to L.P. Kiselnikova (2013),.
There is no data from epidemiological studies
among this age group in Russia.

In Western countries, patients with early child-
hood caries are treated under general anaesthesia
with concomitant hospitalisation. This method is
often psychologically stressful for the child and
his family. It is also a very expensive method for
the health care system. In addition, the statistics
of caries recurrences in the next 2 years after ECC
sanitation demonstrates a disappointing result. In
our opinion, this disease requires a comprehen-
sive study and development of special persona-
lised methods of prevention before the onset of
pathology, as well as after complete sanation.

THE FUNDAMENTAL RATIONALE
OF THE RESEARCH

Metagenomics provides an opportunity to
study the fundamental aspects of the problem
of caries etiology with the subsequent deve-
lopment of etiotropic therapy and means of pre-
vention. Along with other microorganisms, the
Streptococcus leads in terms of importance in the
development of the carious process. The study

of pathogens, as well as the function of specific
genes in dental pathology becomes possible with
the help of metagenomic sequencing.

Oral diseases, including periodontal disea-
ses and dental caries, occupy leading positions in
terms of prevalence among human infectious di-
seases [2]. Caries continues to be an urgent prob-
lem in medicine in all regions. Its destructive effect
leads to significant expenses in the health care
system [3].

The human oral cavity is a moist, warm environ-
ment which can be easily colonised by micro-or-
ganisms. The presence of both hard and soft tis-
sues, each with a complex microanatomy, favours
the creation of many different niches and supports
the existence of a diverse microbiota. It is now
known that the most common oral diseases, the
dental caries and its complications, are likely to be
caused by multispecies communities rather than
by single, isolated pathogens [1]. Different micro-
bial species coexist and form a polymicrobial bio-
film, the plaque in the oral cavity [2, 6].

Metagenomics using next generation sequen-
cing (NGS) technology reproduces bacterial com-
position and genomic profiles of bacteria to study
the relationships between microbial diversity, ge-
netic variations and oral diseases. According to
Richard J. Lamont, the study of the genome of oral
microorganisms is at an early stage of develop-
ment [6]. The roles of pathogenic species and the
function of specific genes in the development of
dental disease have been discovered by metage-
nomic analysis. Annotations of oral microbial ge-
nomes support the hypothesis of association of
specific genes or metabolic pathways with oral
health and specific diseases [6]. Scientists have
also proposed a model of three-level interactions
occurring in the microbiome and determining the
state of dental health or disease [2].

Streptococcus are the microorganisms with the
most important relationship to pathological pro-
cesses. These microbes are often the first surface
colonisers and numerically dominant in the hu-
man oral cavity. A large number of interactions
between Streptococcus and other bacteria have
been documented and suggest their critical im-
portance in the development of multispecies mi-
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crobial communities and for the transition from
dental health to disease states.

Streptococcus are Gram-positive facultative an-
aerobic cocci. Improvements in microscopy tech-
niques and biofilm models allow a detailed view
of the spatial distribution of Streptococcus in oral
biofilm. There has been an increase in the use of
methods to analyse specific genes that modu-
late interspecies interactions. A number of stu-
dies have also found that Streptococcus produce
a spectrum of extracellular factors that facilitate
their integration into multi-species communities
and enable them to form "social networks" with
their "neighbouring" species. These "community
integration factors" include adhesins and recep-
tors that promote aggregation and small signal-
ling molecules.

Bishop et al. (2009) identified 4 groups of
oral Streptococcus (Figure 1) [1]. Two species of
Streptococcus group Mutans, named S. mutans
and S. sobrinus, were found to be associated with
human dental caries. Their acid-producing proper-
ties and the potential of being able to exist in an
acidic environment are directly related to the ca-
riesogenic potential of these bacteria. In order to
survive in the acidic conditions of the human oral
cavity with hundreds of competing bacteria, both
species have evolved many adaptation mecha-
nisms [4].

The cariesogenic potential of S. mutans may
be due to multiple virulence factors. These fac-
tors are: 1) the ability to metabolise carbohydrates
with concomitant release of lactic acid (acid gene-
ration); 2) the tolerance to and ability to survive in
an acidic environment; 3) the ability to facilitate
hydroxyapatite binding and promote intercellu-
lar adhesion; 4) the formation of multi-bacterial
grouped structures in dental plaque (biofilm for-
mation); and 5) the successful elimination of other
bacterial strains through the production of bacte-
riocins. The biofilm enters a state of progressive
cariesogenic potential when these virulence fac-
tors of S. mutans and other micro-organisms are
expressed phenotypically and work together [9].

Molecular studies have shown that S. mutans is
not always present in caries. Other acid-producing
bacteria may also play a role in the pathogenesis of
dental caries in some individuals are Lactobacillus
spp., Bifidobacterium dentium, S. sobrinus, S. sali-
varius/S. vestibularis and S. parasanguinis [7-9].

If S. mutans is involved, the additional presence
of the bifidobacterium Scardovia wiggsiae corre-
lates closely with dental caries [5].

The quantitative prevalence of primary colo-
nisers S. gordonii and S. sanguinus in the oral

ISSN 2221-2582

cavity contributes to limiting the growth of
S. mutans [7, 8]. The availability of oxygen to S.
gordoniiand S. sanguinus and their production of
hydrogen peroxide allow these microorganisms
to compete effectively with other streptococcal
species, including S. mutans [7-9]. In contrast,
S. mutans can antagonise the growth of other
oral Streptococcus by the formation and release
of bacteriocins [7, 8]. Interspecies antagonism,
similar to other environmental factors in the
oral cavity, helps to determine the outcome of
the competitive struggle between Streptococcus
which is primary colonising the oral cavity and
S. mutans. Ultimately, the patient's dental health
status is shaped or diseases being diagnosed, in-
cluding dental caries.

MATERIALS AND METHODS

Six children 20-36 months old with no con-
comitant general pathology, with an unremar-
kable allergological anamnesis and who had not
previously used antibacterial therapy were under
observation for 3 months. The children underwent
a complete dental examination and the need for
routine sanation under general anaesthesia was
identified. The patients were divided into two
groups according to gender.

Group 1 — 3 female patients on mixed feeding.

Group 2 — 3 male patients on mixed feeding.

The selection criteria was presence of noctur-
nal breastfeeding and sugar in the diet, when pa-
tients were involved in the groups. Patients were
subjected to bacteriological and molecular bio-
logical tests by polymerase chain reaction (PCR)
with real-time fluorescence detection of amplifica-
tion results before sanitation.

Material used for bacteriological examination
was collected from the surfaces of the first tem-
porary molars of the mandible and incisors of the
maxilla without special hygienic treatment. The
material was taken in the morning, before the
brushing procedure, using a sterile paper endo-
dontic pin of standard size (No. 30) and dispo-
sable sterile polypropylene probes with synthe-
tic pile, which were then placed in the solution
"DNA Express" for subsequent transport. The
system was kept at 2-4 °C until transport. Then
samples were transferred to the laboratory in a
refrigerated state for 1 hour. Bacteriological exa-
mination was performed according to the ge-
nerally accepted rules of clinical anaerobic mi-
crobiology.

The samples were then subjected to
high-throughput metagenomic sequencing at the
SPbSU Resource Centre using an lon Torrent PGM
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Fig. 1. Phylogenetic tree of the genus Streptococcus (according to Bishop et al., 2009)
Puc. 1. ®unoreHeTuueckoe apeBo pofa Streptococcus (no Bishop et al., 2009)

sequencer (Life Technologies) for 16S RNA marker
genes using "universal" primers to identify the mi-
crobial community.

CONCLUSIONS

Plaque samples obtained from the teeth of 1st
group showed a higher number of opportunistic
and cariesogenic microflora in contrast to samples
from group 2. Due to the high cost of the study,
these results need quantitative support and future
confirmation or refutation. In our opinion, they are
worthy of discussion in the professional communi-
ty on the basis of the significance of this pathology
in terms of the proportion of ECC among dental
diseases of children.

The next step is to study the changes in the
microbiota during 6-18 months after sanitation
to draw preliminary conclusions on the materials

used. The other step is to change the composition
of child’s microbiota under conditions of complete
sanitation. This publication also aims to encou-
rage paediatric dentists to actively participate in
research on ECC.
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OONOJIHUTEJIbBHAA UHOOPMALINA

Bknap aBTOpoB. Bce aBTOpbl BHecnu cyule-
CTBEHHbIN BKNag B pa3paboTKy KoHLUenuuu, npo-
BeeHMe uccnefoBaHUA U MOArOTOBKY CTaTbw,
npounv n ogobpunn GuHanbHy Bepcuio nepen
nybénukauymen.

KoHdnukT nHtepecoB. ABTOpbI AeKnapupyoT
OTCYTCTBIME ABHbIX 1 MOTEHLMANbHbBIX KOHPSINKTOB
WHTEPEeCoB, CBA3aHHbIX C nybnukaumemn HacTos-
e cTaTbu.

UcTouHnK ¢uHaHcmpoBaHuA. ABTOPbI 3asB-
nAT 06 OTCYTCTBUN BHELHEro GUHAHCUPOBaHUA
npw NpoBeAeHNN NCCe[0BaHNS.

NHdopmupoBaHHOe cornacve Ha ny6nuka-
yuio. ABTOpPbI MOAYyYUSIN MUCbMEHHOE cornacme
nauMeHToB Ha Ny6nuMkauuio MeAVUMHCKUX AaH-
HbIX.

REFERENCES

1. Jakubovics N.S., Yassin S.A., Rickard A.H. Commu-
nity Interactions of Oral Streptococci. Advances in
Applied Microbiology. 2014; 87: 102-4.

2. Xu P, Gunsolley J. Application of metagenomics in
understanding oral health and disease. Virulence.
2014; 5(3): 424-32.

3. BaynelS., Petersen P.E., Piper D. et al. The challenge
for innovation in Direct restorative materials. Adv
Dent Res. 2013; 25(1): 14-5.

4. Conrads G., De Soet J.J., Song L. et al. Comparing
the cariogenic species Streptococcus sobrinus and
S. mutans on whole genome level. Journal of Oral
Microbiology. 2014; 6: 26.

5. Brown L.R., Billings R.J., Kaster A.R. Quantitative
comparisons of potentially cariogenic micro-
organisms cultured from non-carious and carious
root and coronal tooth surfaces. Infect Immun.
1986; 51: 765-70.

6. LamontR.J., BerneR.S., Leontyev V.K. Microbiology
and immunology for dentists. Moscow; 2010: 86-7.

7. Kreth J., Merritt J., Shi W., Qi F. Competition and
co-existence between Streptococcus mutans and

ISSN 2221-2582

Streptococcus sanguinis in the dental biofilm. J
Bacteriol. 2005; 187: 7193-7203.

Kreth J., Zhang Y., Herzberg M.C. Streptococcal an-
tagonism in oral biofilms: Streptococcus sanguinis
and Streptococcus gordonii interference with Strep-
tococcus mutans. J Bacteriol. 2008; 190: 4632-40.
Kreth J., Merritt J., Zhu L. et al. Cell density- and
ComE-dependent expression of a group of muta-
cins and mutacin-like gene in Streptococcus mu-
tans. Microbiol Lett. 2006; 265(11): 17.

JINTEPATYPA

1.

Jakubovics N.S., Yassin S.A., Rickard A.H. Commu-
nity Interactions of Oral Streptococci. Advances in
Applied Microbiology. 2014; 87: 102-4.

Xu P, Gunsolley J. Application of metagenomics in
understanding oral health and disease. Virulence.
2014; 5(3): 424-32.

Baynel S., Petersen P.E., Piper D. et al. The challenge
for innovation in Direct restorative materials. Adv
Dent Res. 2013; 25(1): 14-5.

Conrads G., De Soet J.J., Song L. et al. Comparing
the cariogenic species Streptococcus sobrinus and
S. mutans on whole genome level. Journal of Oral
Microbiology. 2014; 6: 26.

Brown L.R., Billings R.J., Kaster A.R. Quantitative
comparisons of potentially cariogenic micro-
organisms cultured from non-carious and carious
root and coronal tooth surfaces. Infect Immun.
1986; 51: 765-70.

Lamont R.J., Berne R.S., Leontyev V.K. Microbiology
and immunology for dentists. Moscow; 2010: 86—7.
Kreth J., Merritt J., Shi W., Qi F. Competition and
co-existence between Streptococcus mutans and
Streptococcus sanguinis in the dental biofilm. J
Bacteriol. 2005; 187: 7193-7203.

Kreth J., Zhang Y., Herzberg M.C. Streptococcal an-
tagonism in oral biofilms: Streptococcus sanguinis
and Streptococcus gordonii interference with
Streptococcus mutans. J Bacteriol. 2008; 190: 4632-
40.

Kreth J., Merritt J., Zhu L. et al. Cell density- and
ComE-dependent expression of a group of mutac-
ins and mutacin-like gene in Streptococcus mu-
tans. Microbiol Lett. 2006; 265(11): 17.

ORIGINAL PAPERS



ISSN 2221-2582 Children’s medicine of the North-West
2023 /T.11 N2 2

UDC 616.379-008.64+613.955+616.314-002-08+616.31-085-053.4/.5+614.3
DOI: 10.56871/CmN-W.2023.75.49.009

PATHOLOGY OF THE ORAL CAVITY IN CHILDREN WITH DIABETES MELLITUS

© Lyudmila N. Soldatova'-2, Andrey K. lordanishvili' 3, Anastasiia V. Fedorova' *

! Military Medical Academy named after S.M. Kirov. Akademician Lebedeva st., 6, Saint Petersburg, Russian Federation, 194044
2 Pavlov First Saint Petersburg State Medical University. Ul. L'va Tolstogo, 6-8, Saint Petersburg, Russian Federation, 197022

3 Saint Petersburg Medico-Social Institute. Kondratyevsky pr., 72, lit. A, Saint Petersburg, Russian Federation, 195271

4Medved LLC clinic. Rostovskaya st., 17/4 A, Saint Petersburg, v. Shushura, Russian Federation, 196634

Contact information:

Lyudmila N. Soldatova — Doctor of Medical Sciences, Associate professor, professor of dentistry of children’s age and orthodontics
department Pavlov First Saint Petersburg State Medical University; senior teacher of maxillofacial surgery and surgical dentistry
department S.M. Kirov Military Medical Academy Ministry of Defense of Russia. E-mail: sinzub@gmail.com ORCID: https://orcid.
0org/0000-0002-4359-2179

For citation: Soldatova LN, lordanishvili AK, Fedorova AV. Pathology of the oral cavity in children with diabetes mellitus. Children’s medicine
of the North-West (St. Petersburg). 2023;11(2):85-90. DOI: https://doi.org/10.56871/CmN-W.2023.75.49.009

Received: 06.03.2023 Revised: 11.04.2023 Accepted: 28.04.2023

Abstract. Based on the dynamic observation of the oral cavity condition of 49 (26 boys and 23 girls) children aged 5
to 8 years, of which 23 children suffered from diabetes mellitus, the impact of the disease under consideration on the
condition and level of individual oral hygiene was assessed. During the year, the children used ASEPTA KIDS toothpaste
for oral care. It was found that children with type | diabetes mellitus, more often than healthy children, suffer from
periodontal inflammatory pathology, and their dental caries proceeds more intensively. Optimal indicators of their
dental health are achieved provided that professional oral hygiene is carried out quarterly. Carrying out preventive
work with parents and children in order to increase the level of dental literacy, as well as age-appropriate oral care
products in sufficient quantities can significantly reduce inflammatory processes in the oral cavity.

Key words: children; diabetes mellitus; dental health of children; teeth; hygiene of an oral cavity; hidden inflammation
of a gingiva; toothpaste
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Pe3tome. Ha 0CHOBaHMM AUHAMUYECKOro HabnoaeHUs 3a COCTOAHMEM MONOCTX pTa 49 fetein (26 ManbunKkos, 23
[eBOYKM) B BO3pacTe OT 5 A0 8 neT, U3 KOTopbix 23 pebeHKa CcTpafdany caxapHbiM AnabeTom, NpoBeaeHa oLeHKa
BNVAHNA paccMaTprBaemMoro 3abonieBaHUA Ha COCTOAHME U YPOBEHb MHAMBUAYaNbHON rMrMeHbl NOoCTA pTa.
B TeueHve roga fetn ncnonb3oBanu ANiA yxofa 3a NosiocTbio pTa 3y6Hyto nacty «ACEMTA KIDS». YcTtaHoBneHo,
YTO [1eTV C CaxapHblM ArabeTom 1-ro TUMa valle, Yem 3[00POBble AeTK, CTPadaloT BOCMANIUTENbHONM NaToNoru-
el NapoJOHTa, a Kapuec 3y60oB y HUX NpoTeKaeT 6osiee NMHTEHCMBHO. ONTUManbHbIe NOKasaTenu Nx CTOMaTosio-
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Diabetes mellitus (DM) is defined as a dysme-
tabolic systemic disease that disrupts many types
of metabolism in the human body, including car-
bohydrate metabolism. As a result of these disor-
ders, macro- and microangiopathies are formed,
which can be considered as one of the numerous
complications of this disease [1, 2]. Complex neu-
roendocrine mechanisms lead to morphofunc-
tional changes in many organs and systems of the
human body at all ages [1, 3]. Type 1 diabetes mel-
litus (insulin-independent) occurs as a result of de-
creased insulin secretion by beta-cells of the pan-
creatic islets of Langerhans and it is less common
[2, 4]. Its severe forms more often affect children
and young adults (juvenile diabetes) [5]. Due to
the weakening or loss of specific effects of insu-
lin, as well as various morphofunctional and meta-
bolic disorders in the body, dental manifestations
of diabetes mellitus are noted in the vast majority
of patients. Some dental specialists indicate 100%
lesions of oral organs and tissues in patients suf-
fering from diabetes mellitus [1, 5, 6]. In modern
literature, the relationship between periodontal
pathology and diabetes mellitus is noted [7, 8].
The authors note that when the course of endo-
crine pathology worsens, inflammatory changes
in periodontal tissues worsen [4, 7]. The duration
of remission of the inflammatory process in perio-
dontal tissues depends on the form of diabetes
mellitus [2, 4]. In children with diabetes mellitus,
inflammatory processes usually occur with fre-
quent exacerbations [5, 7].

Nowdays there is not enough attention to im-
proving the dental health of children, as well as
the prevention of exacerbations of inflammatory
process in periodontal tissues in them, despite the
large number of complications of diabetes melli-
tus in the oral cavity.

The aim of our study was to investigate the pa-
thology of the oral cavity and improve the condi-
tion of periodontal tissues in children with diabe-
tes mellitus.

MATERIALS AND METHODS

The study included 49 children (26 boys and
23 girls) aged 5 to 8 years, living in St. Petersburg
or Leningrad region. They were divided into 3
groups (Fig. 1). Dynamic observation of the chil-
dren was carried out for 12 months. The 1st (con-
trol) group consisted of 26 (12 boys and 14 girls)
children who did not have type 1 diabetes mel-
litus. Group 2 included 12 children (7 boys and
5 girls) with mild to moderate type 1 diabetes
mellitus and an average disease duration of 24
months. Group 3 consisted of 11 children (6 boys
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and 5 girls) with mild to moderate type 1 diabe-
tes mellitus with an average disease duration of
29 months. Therapeutic and preventive measures
were carried out for children of all three groups
due to the condition of the hard tissues of the
teeth and periodontal. Parents were counselled
on the care of children's teeth and oral cavity, in-
cluding recommendations on the use of tooth-
brushes and toothpastes. Children in group 2
received dental treatment and preventive mea-
sures 2 times a year, and children in group 3 —
once a quarter. Children of the three observation
groups were provided with gel-based toothpaste
"ACEPTA KIDS" after completion of oral cavity san-
itation, which would be sufficient for them to use
for 12 months. Calcium lactate in its composition
strengthens and mineralises the tooth enamel of
deciduous and permanent teeth, while extracts of
chamomile and aloe provide an anti-inflammato-
ry effect. The paste does not contain aggressive
components, so it is completely safe to swallow
and is suitable for regular use.

The degree of dental caries was determined us-
ing the following indicators: prevalence and inten-
sity. The PMA index according to C. Parma (1968)
and periodontal index (Pl) according to Russel
(1971) were used in order to assess the periodon-
tal condition in patients of the three groups. In or-
der to detect latent inflammation in periodontal
tissues Schiller-Pisarev test and oral hygiene in-
dex according to Yu. Volodkina [3, 4] were used.
In-depth study of the children's dental status was
carried out 6 and 12 months after the beginning of
dynamic follow-up.

The criterion for excluding children from
the clinical study was general somatic diseas-
es, namely the combination of diabetes mellitus
with other endocrine diseases and the child's in-
ability to independently and fully care for his or
her teeth.

The study performed was in full compliance
with the ethical standards of the Committee on
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Fig. 1. Distribution of children by gender in the study groups
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Human Experiments of the Helsinki Declaration on
Human Experiments of 1975 and its 2000 revision.
The digital material obtained from the clinical
study was processed on a PC using a specialised
statistical analysis package — STATISTICA 7.0 for
Windows. Differences between the compared
groups were considered reliable at p <0.05.

RESULTS

The value of dental caries intensity index in
children of the control group was 4.06+0.27,
which corresponds to a compensated process. In
children of the 2nd and 3rd groups the intensi-
ty index was 6.86+0.23 and 6.89+0.31 (p <0.05),
which showed a subcompensated process of the
carious process. In children of groups 2 and 3 suf-
fering from diabetes mellitus, inflammatory pe-
riodontal diseases were more frequent. Catarrhal
gingivitis and periodontitis were detected in 10
(83.3%) and 2 (16.7%) children of group 2, and
in 9 (81.8%) and 2 (18.2%) children of group 3 re-
spectively. Catarrhal inflammation of the gingiva
was detected in 6 (23.1%) children in the control
group. A positive Schiller-Pisarev test was detec-
ted in all children (100%) with diabetes mellitus
and in 7 (26.9%) children from group 1. The indi-
cators of individual oral hygiene were also worse
in children with diabetes mellitus (Fig. 2), which
was confirmed by the PMA index and periodontal
index (Figs. 3, 4).

The analysis of the material showed that
there were no sex differences in the frequency
of occurrence and intensity of the caries in chil-
dren of the control group and those suffering
from DM (p =0.05). As a result of the study, we
found no fundamental differences between the
data obtained on periodontal pathology in chil-

dren with diabetes mellitus and the data of other
authors.

In the clinical study we noted that when the
course of DM worsens, the pathological process in
the periodontium worsens, and remissions have
a positive effect on it. The specific feature of the
course of inflammatory periodontal pathology in
children of 5-8 years old suffering from DM is the
presence of frequent exacerbations of inflamma-
tory gingival pathology, more pronounced oede-
ma and congestive hyperaemia of the gingiva, its
friability and bleeding, as well as pathological mo-
bility of teeth (Fig. 6, a).

The study of the dental status after 6 months
(Fig. 6, b) showed that dental health improved
in children of all groups studied. Thus, in the
control group, individual oral hygiene improved
(hygiene index 1.49+0.11), the number of indi-
viduals suffering from gingivitis decreased to 1
(3.8%), which corresponded to a positive PMA
and periodontal index. After 12 months, gingivi-
tis was determined in 3 (11.5%) children, latent
gingival inflammation in 4 (15.4%) individuals,
and there was a slight worsening of the PMA in-
dex and Pl compared to the previous examina-
tion (p =0.05).

Group 2 children also showed an improvement
in oral hygiene scores after 6 months (hygiene in-
dex 1.85+0.09). The number of children with in-
flammatory periodontal pathology decreased.
Catarrhal gingivitis was detected in 5 (41.7%)
children and a positive Schiller-Pisarev test in 4
(33.3%), which corresponded to the PMA index
and periodontal index (Figs. 2, 3). One year later,
gingivitis was determined in 6 (50%) children and
the latent gingival inflammation — in 5 (41.7%)
people. The PMA index (p =0.05) and Pl index
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(p <0.05) slightly worsened compared to the pre-
vious examination.

In group 3 children oral hygiene significantly im-
proved after 6 months (hygiene index 1.73+0.17)
and inflammatory periodontal pathology decreased.
Catarrhal gingivitis was detected in 3 (27.3%) chil-
dren, and a positive Schiller-Pisarev test — in 4
(36.4%) (Fig. 5). Positive dynamics of the PMA index
and periodontal index were observed (Figs. 2, 3).
The dental health of children in Group 3 improved
markedly after one year compared to the previous
examination. Thus, catarrhal gingivitis was deter-
mined only in 2 (18.2%) children, and latent gingi-
val inflammation — in 3 (27.8%) people. Positive dy-

© 000000000000000000000000000000000000000000000000000000

namics (Figs. 2, 3) of oral hygiene indexes (p =0.05),
PMA (p <0.05) and PI (p <0.05) were observed.

CONCLUSION

The study of the oral cavity of children with
endocrine pathology has allowed us to estab-
lish that they suffer from inflammatory perio-
dontal diseases (gingivitis, periodontitis) more
often than healthy children. According to the
results of the clinical study, taking into account
the therapeutic and preventive measures aimed
at improving the oral cavity of children with type
1 diabetes mellitus, optimal indicators of dental
health are achieved if professional oral hygiene

©00000000000000000000000000000000000000000000000000000000
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Fig. 5. Frequency of occurrence of a positive Schiller-Pisarev test during dynamic observation of children in the study groups (%)
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Fig. 6. The state of oral hygiene in an 8-year-old girl suffering from type 1 diabetes mellitus: a — before treatment; b —
6 months after treatment
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is carried out quarterly. Preventive work with par-
ents and children to improve dental literacy and
age-appropriate oral care products can signifi-
cantly reduce inflammatory processes in the oral
cavity.
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AOMNOJIHUTEJNIbHAA UHOOPMALUA

Bknap aBTopoB. Bce aBTOpbl BHECIU cylile-
CTBEHHbIN BKNaj B pa3paboTKy KOHLenuum, npo-
BeJeHMe WNCCNefoBaHNA W MNOArOTOBKY CTaTbly,
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npounv n ogobpunn GuHanbHy Bepcuio nepen
ny6nukaumen.

KoHPnuKT nHtepecoB. ABTOPbI AeKNapupyoT
OTCYTCTBME ABHbIX Y NOTEHLMANbHbBIX KOHPSINKTOB
WHTEPEeCoB, CBA3aHHbIX C nybnukaumemn HacTos-
e cTaTbu.

UcTtouHnk ¢uHaHcmpoBaHuA. ABTOPbI 3aAB-
nAT 06 OTCYTCTBUM BHELHEro GUHAHCUPOBAHUA
npv NpoBeAeHnN NCciiefoBaHNA.

NHdopmupoBaHHOe cornacme Ha ny6numka-
uuio. ABTOpPbI MONYYUSI MUCbMEHHOE cornacue
nauMeHToOB Ha Ny6nuMkauuio MeaVUMHCKUX AaH-
HbIX.
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Abstract. Due to the active study of anorexicand bulimic disorders ininfancy and early childhood, thereis currently
a shortage of objective examination methods, including rating questionnaires. The aim of the study was to study
the psychometric properties of the adapted version of the “Infant Eating Behavior Questionnaire” to assess the
suitability of this test in the Russian-speaking population. 227 mothers were tested once, whose infants (100
boys, 127 girls, p=0.073, age 1-7 months) underwent a routine preventive outpatient examination in four district
polyclinics of St. Petersburg in the period from September 2019 to May 2021. Method: exploratory factor analysis,
the “maximum likelihood” method, varimax-rotation. Results: the Kaiser-Mayer-Olkin sample adequacy measure
(0.655) and the Bartlett sphericity criterion (x>=717.768, df=153, p=0.0001) showed conditional suitability of the
data array for statistical analysis. The total cumulative variance was 53.469%. Based on the constructed graph
of the eigenvalues of the principal components, the applied Kaiser and R. Kettel criteria, a 5-factor model was
selected with the criterion “quality of fit”, indicating the completeness of factorization (x?=90.256, df=73, p=0.083).
Thus, the 5-factor scale structure of the questionnaire, typical for the original version, was confirmed. However,
the components of the scales did not correspond to the original version. The scale “Food responsiveness” in
the Russian version included only 4 original items (2, 8, 14, 16). The rest belong to the scale of “Enjoyment of
food” (point 1 with a reverse calculation), the scale of “Satiety responsiveness” (points 7 and 13) and the scale
of “Slowness in eating” (point 15). The “Enjoyment of food” scale included only one item present in the original
version (17). The other two (12 and 18) in the original version belong to the “Food responsiveness” scale. The
“Satiety responsiveness” scale contains only two points — 5 and 10. And only the latter reflects the studied
property. The “Slowness in eating” scale is represented by only two items (9 and 11), they both belong to the
same scale in the original version. Of all the scales, only the “Slowness in eating” scale demonstrates acceptable
statistical consistency (Cronbach’s a >0.7). The Cronbach’s a value of the “Food responsiveness” scale (>0.6) is in
the range of questionable suitability. Other scales have a Cronbach'’s a value of less than 0.6. The article discusses
the reasons for the discrepancy between the components of the scales of the original version and the version
obtained in this work, as well as the low degree of consistency of the questionnaire items within the selected
scales.

Key words: infant eating behavior; infantile anorexia; infantile bulimia; infant eating behavior questionnaire; early
childhood-maternal interaction
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Pe3tome. B cBA3M C aKTVBHbIM M3YYEHNEM aHOPEKTUYECKIX M BYNMMNYECKNX PAacCTPONCTB B MIaJEHUYECKOM U PaH-
HeMm AeTCKOM BO3pacTe B HacTosLLee BpeMsA OTMeYaeTca AedrLmUT 0OObeKTMBHbIX METOANK 006C/Ief0BaHMs, B TOM YMC-
e PENTUHIOBbIX OMPOCHWKOB. Llesibro ucciie008aHus 6bino M3yUeHre NCUXOMETPUYECKIX CBOVCTB afanTUPOBAHHOM
Bepcun «ONpOoCHMKa NMLLIEBOTO MOBEAEHNA MITaeHLEB» Al OLIEHKU MPUFOAHOCTI AaHHOTO TeCTa B PYCCKOA3bIYHOM
nonynauun. Mamepuarsl u Memodsi: O[HOKPaTHO 6bINO NPOTECTMPOBaHO 227 MaTepel, Uby MnageHubl (100 Masnb-
umKoB, 127 feBouek, p=0,073, Bo3pacT 1-7 MecsLeB) NPOXOAUIIV MIAHOBbIN MPOPUIIAKTUYECK aMOynaTOpPHbI OC-
MOTP B YETbIPEX PAVOHHBIX MONNKINHMKax ropoaa CaHKT-MNeTepbypra B nepuog ¢ ceHTAabpa 2019 r. no main 2021 T.
MprMeHANNCH SKCNIopaTopPHbIN GakTOPHbBIV aHaNM3, METO «<MaKCMMyM NPaBaonofo6buaA», BapMmaKkc-BpalleHue. Pe-
3y/lbmamel: Mepa afjeKBaTHOCTY BbibopKu Karzepa—-Marepa-OnkuHa (0,655) 1 kputepuii chepuuHocty bapTnerra
(X’=717,768, df=153, p=0,0001) nokaszanu ycnoBHyto NPUrofHOCTb MaccriBa AaHHbIX A8 CTaTUCTYECKOrO aHanm3a.
CyMMmapHas COBOKYMHas ancnepcus coctaBmna 53,469%. Ha ocHOBaHMM MOCTPOEHHOTO rpadrika COOCTBEHHBIX 3Ha-
UEHUI rAaBHbIX KOMMOHEHT, MPUMEHEHHbIX KpuTepueB Karsepa u P. Kettena 6bina BbibpaHa 5-dbakTopHasa mogesnb
C KpUTEpMeM «KauecTBO MOAFOHKI», CBAETENbCTBYIOWMM O NonHoTe dakTopusaumn (x’=90,256, df=73, p=0,083).
Takum obpazom, Obina nogTBepxKaeHa 5-haKTopHas LUKanbHaa CTPYKTYpa ONPOCHMKA, TUMMYHAA A OPUrMHaNbHOM
Bepcuun. OHaKO COCTaBAALWME LKan He COOTBETCTBOBANM OpuriHanbHo Bepcun. LLikana «MKenaHue noectb» B
PYCCKOA3bIYHOM BapraHTe BKITIOUMIA TOIbKO 4 OPUrMHalbHbIX NYHKTA (2, 8, 14, 16). OcTanbHble OTHOCATCA K LUKane
«YOoBONbCTBYE OT Mpuema nuwm» (MyHKT 1 ¢ obpaTHbIM nogcyeTom), WKane «YyBCTBUTENbHOCTb K NepeeaaHunio»
(nyHKTbI 7 1 13) 1 wKane «<MepgneHHbIN TeMn nNprema nuwm» (NyHKT 15). LKana «YgoBonbCTBrE OT MpreMa NuLLm»
BKJIIOUMNA B Ce0A TONbKO OAVH NPUCYTCTBYIOLMIA B OPUrHANIbHOW Bepcum NyHKT (17). iBa apyrux (12 v 18) B opuru-
HanbHOW BepcMu NprHaAnexar K wkane «KenaHue noectby. LLkana «4yBCTBUTENBHOCTb K MepeefaHnio» COaepKuT
BCero Asa nyHkta — 5 n 10. /I TonbKo nocnegHnin oTpaxaeT nlyyaemoe cBomcTBo. Lkana «MegneHHbI npouecc
npvema NULM» NpefcTaBneHa BCero ABYyMA nMyHKTaMu (9 1 11), oHM 06a OTHOCATCA K TaKOW Xe LUKane B OpuUrinHasib-
How Bepcum. /13 Bcex LiKan ToNbKo LWiKana «MegneHHbI npoLecc npyuema NULLmM» AEMOHCTPUPYET NpUemIemMyio cTa-
TUCTUYECKYIO COrMTacoBaHHOCTb (e KpoHbaxa >0,7). B auanasoHe COMHUTENIbHOM NPUFOAHOCTA HAXOAMTCA 3HaUYeHMe
o KpoHbaxa wwkanbl «*KenaHue noectb» (>0,6). [pyrue Wwkanbl MMetoT 3HayeHne o KpoHbaxa meHblue 0,6. B ctaTbe
06cy>KaatTcA NPUYMHBI HECOOTBETCTBIA COCTABIIAIOLLX LKA/l OPUFMHANIbHOW BEPCUM U BEPCUN, MOSTYYEHHON B Ha-
cTosILLeN paboTe, a TakkKe HU3KYH CTerneHb COrMTacOBAHHOCTU MYHKTOB OMPOCHMKA B PaMKax BbleSIeHHbIX LLKaJl.

Knio4desble cnoea: nuwesoe nogeoeHue MnaaqueB; UHd)GHmUﬂbHGﬂ JdHOpeKcus; UHdemuanaﬂ 6y}'IUMUH,'
ONPOCHUK huuwjesozo noseodeHUA MiadeHues; paHHee aemCKO-MamepUHCKOE 83aumodelicmsue

The relationship between eating behaviour in
infancy and eating habits in later life, including
various anorectic and bulimic syndromes, has
been actively studied. Moreover, while the clinical
manifestations of anorexia in infants and young
children are described quite comprehensively in
foreign and domestic literature and their study is
supplemented by the description of new forms of
disorders (for example, "Avoidant restrictive food
intake disorder"), the psychological mechanisms of
bulimia and overeating in children are given much
less space. Although the new classification of men-
tal disorders of the first 5 years of life, Disorders in
Infancy and Early Childhood (DC:0-5), includes a
diagnosis of "Infantile Overeating" in the section
on Eating Disorders [1]. The lack of information on
the mechanisms of overeating in this age group is
quite significant. This is due to methodological dif-
ficulties in objectively assessing appetite. While for
older children it has been possible to trace the role
of externalised mechanisms in the onset of obesity

[2, 3], it is much more difficult to study the role of
external food signals, such as the sight and smell
of tasty food, on the appetite of infants due to the
lack of stable perceptions ("sensory standards") of
what is tasty food at this age.

However, even in these conditions we managed
to establish some regularities. It has been shown
that differences in the eating behaviour of obesi-
ty-prone infants compared to normal-weight infants
can be detected already in the first few weeks of life.
For example, a high risk of obesity calculated on the
basis of parental weight was associated with a more
"greedy" breastfeeding style [4]. Initiation of breast-
feeding by a child in the first 6 months of life predicts
overweight during the second six months of life [5].

A large number of known works are devoted to
the study of the relationship between eating be-
haviour and weight in children over 3 years old. For
example, obese or overweight children have been
found to have a higher rate of eating behaviour than
leaner peers [6]. Also they respond more strongly to
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food reinforcement stimuli [7, 8]. Obese children also
show less sensitivity to internal satiety cues, causing
food intake not to slow down [9].

The original version of the Baby eating beha-
viour Questinanaire (BEBQ) [6] was based on the
Children's eating behaviour Questinanaire (CEBQ),
which measures 8 eating behaviour characteristics
associated with being overweight or underweight
in children 3-13 years old [10]. The BEBQ consists of
18 items, 17 of which relate to 4 scales — 'Desire to
eat', 'Enjoyment of eating', 'Sensitivity to overeating’,
'Slow eating', and one item is a separate dimension
called 'General appetite'. The result for each item is
rated on a 5-point scale: 1T — never, 2 — rarely, 3 —
sometimes, 4 — often, 5 — always. The scale "Desire
to eat" characterises in general the child's reaction to
food, i.e. the degree of sensitivity of the child to ex-
ternal stimuli associated with the feeding situation,
the degree of the child's interest in eating, as well as
such traits as "greediness", "insatiability" and violation
of control over the amount eaten. The scale "Pleasure
from eating" reflects the expression of positive/nega-
tive emotions arising in the process of breastfeeding.
The Sensitivity to Overeating scale measures the ba-
by's ability to regulate his/her food cravings during
feeding based on the perception of satiety threshold.
The Slow Eating Process scale characterises the slow
rate at which the infant absorbs food.

AIM OF THE STUDY

To examine the psychometric properties of
the adapted version of the Baby Eating Behaviour
Questionnaire, such as factor structure and inter-
nal consistency, to assess the suitability of this test
for the Russian-speaking population.

MATERIALS AND METHODS

An adapted version of the Baby Eating Behaviour
Questionnaire was used, obtained by translating
from English the original version of the Baby eating
behaviour questinanaire. The translation work was
carried out by two professionals with specialised
knowledge in philology, which showed an almost
complete overlap between all items, due to the
originally specific and rather concise wording of
the original version.

Patient recruitment and selection criteria

The study was conducted in 4 district polycli-
nics in St. Petersburg from September 2019 to May
2021 with short breaks. Mothers who met the se-
lection criteria were asked to fill in the question-
naire after signing the voluntary informed consent
of the study participant during routine medical
check-ups of children of the first year of life.
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Inclusion criteria: 1) mothers of children
1-7 months old who underwent the routine pre-
ventive ambulatory examination; 2) a voluntary
consent of the study participants to fill in the
questionnaire, confirmed by written completion
of a specially designed form; 3) the understanding
by the participant of the study of its purpose, as
well as the content and meaning of the questions
contained in the text of the questionnaire, and a
positive attitude to the study. Non-Inclusion cri-
teria: 1) a lack of understanding of the meaning
of the questions in the questionnaire; 2) an evi-
dence of an acute psychiatric history in the child's
mother, observation by a psychiatric institution or
planned psychiatric treatment. Exclusion crite-
rion: a refusal of further participation in the study,
confirmed in writing form or verbally.

The study was an one-stage. The results were
analysed and interpreted by a mental health pro-
fessional (psychiatrist) experienced in working
with children, including those in the first year of
life, and their mothers.

Initially, 232 mothers were invited to partici-
pate in the study. During the study, 5 people re-
fused to complete the questionnaire due to "lack
of free time" and "impossibility to come to the po-
lyclinic again" (the questionnaires were submitted
in paper form only).

Statistical analysis

Absolute value (n) and % in group were used
to describe qualitative (categorical) variables.
Pearson's x° criterion was used to compare quali-
tative variables on the basis of conjugation tables.
Quantitative parametric variables were described
on the basis of mean (M) and standard deviation
(sd), non-parametric variables — median (Me) and
25% and 75% quartiles. The values of asymmetry
(As) and excess (Ex) and their standard errors (p)
were used to test the normality of the distribution.
A sample was considered to conform to a normal
distribution if the absolute values of As and Ex did
not exceed their standard errors [11]. Parametric
comparison of groups was carried out on the basis
of Student's t-criterion, nonparametric — on the ba-
sis of Mann-Whitney's U criterion. Exploratory factor
analysis was used to calculate the suitability of the
array for its use (Kaiser-Mayer-Olkin and Bartlett) to
reduce the dimension. Kaiser and R. Kettel criteria
were chosen to select the required number of fac-
tors [11].

Mothers of 227 children — 100 boys,
127 girls — were tested (sex difference was sta-
tistically unreliable: x¥’=3.211, df=1, p=0.073). The
children ranged in age from 38 to 231 days, with
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a mean of 102.97 (43.712) days. There were no sex
differences in characteristics such as age of chil-
dren, gestational age at birth, age of mother and
father, number of pregnancies and children in the
family (Table 1). However, prematurity was signifi-
cantly more common among boys (p=0.023).

Factor analysis and its results

Preliminary results of the calculation showed
the conditional suitability of the data set for
exploratory factor analysis. The Kaiser-Meyer-

ISSN 2221-2582

Olkin measure of sampling adequacy was 0.655.
Bartlett's criterion of sphericity was x’=717.768,
df=153, p=0.0001.

The explained cumulative variance based on
principal components is presented in Table 2. The

table shows that the number of principal compo-
nents with factor loading above 1.0 is 5 with an ag-

gregate variance of 53.395%.

The graph of eigenvalues of principal compo-
nents is presented in Figure 1. The graph shows
that there are 5 factors above the eigenvalue equal

Table 1. General characteristics of the study participants

Tabnuua 1. 06I.I.|,aﬂ XapaKTepucTnkKa y4aCTHMKOB nccieaoBaHuAa

Total Boys Girls Reliability
Characteristics (n=227, 100,0%) (n=100, 44,1%) (n=127, 55,9%) differences
XapaKkTepncTukm Bcero Manbynkun [eBoukn [ocToBepHOCTb
(n=227, 100,0%) (n=100, 44,1%) (n=127, 55,9%) pasnuunn
Age of children, days /
BgapaCT neten, [J,HIZ E:&%{:/‘ Whitnev”
M (sd) 102,97 (43,712) 104,06 (44,188) 102,12 (43,490) Uycritzrioi”/”' 'tneys
min-max 38-231 42-231 38-206 p=0,661
Me [Q25; Q 75] 92,00 [70,00; 122,00] | 98,50 [66,25; 126,00] | 91,00 [71,00; 122,00] no K'pmepvno U
As (p) 0,892 (0,162) 0,840 (0,241) 0,945 (0,215) ManHa-YuThu
Ex (p) -0,081 (0,322) -0,059 (0,478) —-0,047 (0,427)
Gestational age / _
lecTauVoHHbIN BO3pacT E_(t)flw%l\ﬂ;l Whitnev"
M (sd) 38,86 (2,075) 38,50 (2,560) 39,15 (1,543) Uycri t‘;rio?n"/r" ftney’s
min-max 24-42 24-42 31-42 p=0,064
Me [Q25; Q 75] 39,00 [38,00; 40,00] 39,00 [38,00; 40,00] 39,00 [39,00; 40,00] o K’pI/ITepI/IIO U
As (p) -2,836(0,162) -2,690 (0,241) -1,847 (0,215) MahhaYurrHm
Ex (p) 13,797 (0,322) 10,759 (0,478) 7,362 (0,427)
Mother's age, years / 0=0,260
BospacTt maTtepu, roapl ! . ,
M(sd) 29,67 (5,122) 30,30 (5,528) 29,17 (4,740) Byctr:‘tzr':’(')‘":]“/r"wr"t"ey s
min-max 17-45 19-45 17-41 p=0,269
Me [Q25; Q 75] 30,00 [26,00; 33,00] 31,00 [27,00; 33,75] 30,00 [26,00; 32,00] o KIpI/ITeplmo U
As (p) 0,077 (0,162) 0,375 (0,241) -0,409 (0,215) MaHHa-YuTHu
Ex (p) 0,199 (0,322) 0,119 (0,478) -0,218 (0,427)
Fother's age, years / 0=0,303
BospacT oTua, rogbl ! . ,
M(sd) 31,44 (5112) 32,17 (5,803) 30,86 (4,434) Byctrnzmin;"wmmey >
min-max 18-52 20-52 18-45 0=0,303
Me [Q25; Q 75] 31,00 [28,00; 34,00] 31,00 [28,00; 35,00] 31,00 [28,00; 33,25] o K’pI/ITepVIIO U
As (p) 0,785 (0,162) 1,083 (0,241) -0,409 (0,215) MaHha—YuTHu
Ex (p) 2,065 (0,322) 1,705 (0,478) -0,218 (0,427)
What's your pregnancy count? / Kakas no cyety 6epemMeHHOCTb?
The 1st/1-a 68 (30,0%) 32 36
The2nd/2-a 64 (28,2%) 26 38
The3rd/3-a 38 (16,7%) 18 20
The4th/4-a 16 (7,0%) 9 7
The 5th/5-# 3 (1,3%) 1 2 *3.317 et
The6th/6-n 1(0,4%) - 1 A oves
The 7 th / 7-n 1(0,4%) - 1 '
Missing values / 36 (15,9%) 14 (6,2%) 22 (9,7%)
MponyuweHHble 3HaveHnA
Valid / BanuaHble 191 (84,1%) 86 (37,9%) 105 (46,3%)
Total / Bcero 227 (100,0%) 100 (44,1%) 127 (55,9%)
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OKoHuyaHue mabJi. 1

Total Boys Girls Reliability
Characteristics (n=227, 100,0%) (n=100, 44,1%) (n=127, 55,9%) differences
XapaKkTepucTunkm Bcero Manbuunkn [eBouku [octoBepHOCTb
(n=227, 100,0%) (n=100, 44,1%) (n=127, 55,9%) pasnuunin
What's the baby's count? /Kakoii no cyety pe6eHok?
The 1st/1-in 118 (52,0%) 56 62
The2nd/2-n 86 (37,9) 37 49
The3rd/ 3-lil 21(9,3) 6 15 X2=3:897: df=3,
The 4th /4-in 1 (0,4%) 1 0 (0,0%) p=0,273
Missing values / 1(0,4%) (0,0%) 1
MponyueHHble 3HaveHnA
Total / Bcero 227 (100,0%) 100 (44,1%) 127 (55,9%)
Prematurity / HegoHoweHHOCTb
No /Het 216 (95,2%) 91 (40,1%) 125 (55,1%) X2=5:176/ df=1,
Yes:/ la 11 (4,8%) 9 (4,0%) 2 (0,9%) p=0,023*
Of them / U3 Hux: '
24 weeks / 24 Hep, 1 (0,4%) 1(0,4%) 0 (0,0%)
31 weeks /31 Hep 2 (0,8%) 1 (0,4%) 1 (0,4%) 2
32 weeks /32 Hepy 1(0,4%) 1(0,4%) 0(0,0%) X =4,_2(7)€§7d(;‘ -
34 weeks / 34 Hepy 5(2,2%) 5(2,2%) 0 (0,0%) p=0
35 weeks /35 Hep 2 (0,8%) 1(0,4%) 1 (0,4%)
Total / Bcero 227 (100,0%) 100 (44,1%) 127 (55,9%)
Mean age, days: p=0,909 by the
Premature infants / 32,55 (3,174) 32,44 (3,392) 33,00 (2,828) Mann-Whitney’s U
CpenHuin BO3pacT, OHU: 24-35 24-35 31-35 criterion /
HepoHolueHHble 34,00 [31,00; 34,001 34,00 [31,50; 34,001 34,00 [31,00; 34,00] | p=0,909 no KpuTeputo
U MaHHa-YnTHUK

Table 2. Explained cumulative variance

Ta6bnuua 2. O6bACHeHHasA COBOKYMNHas aucnepcus

The initial eigenvalues / The extracted sum of squares of loads /
Component / HavanbHble co6CTBEHHbIE 3HaYeHNA M3BneyeHre cymMbl KBaApaToOB Harpysok
KomnoHeHT total / % variance / cumulative % / total / % variance / cumulative % /
BCEro % pucnepcunn cymmapHbin % BCero % pucnepcunn CyMMapHbIn %

1 2,931 16,284 16,284 2,931 16,284 16,284

2 2,061 11,452 27,736 2,061 11,452 27,736

3 1,909 10,603 38,339 1,909 10,603 38,339

4 1,433 7,962 46,301 1,433 7,962 46,301

5 1,290 7,168 53,469 1,290 7,168 53,469

6 0,977 5,429 58,898

7 0,913 5,075 63,973

8 0,866 4,812 68,785

9 0,800 4,442 73,227

10 0,770 4,275 77,502

M 0,698 3,880 81,382

12 0,640 3,557 84,939

13 0,550 3,056 87,995

14 0,503 2,793 90,787

15 0,464 2,578 93,365

16 0,447 2,485 95,850

17 0,423 2,349 98,200

18 0,324 1,800 100,000

OPI/IFI/IHAJ'IbeIE CTATBW
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Fig. 1. Graph of eigenvalues of principal components
Puc. 1. lpadmk cOBCTBEHHbIX 3HAYEHMUI TMABHbIX KOMMOHEHT

Table 3. Indicators of "quality of fit" under 5- and 6-structural factor model

Ta6nuua 3. NokasaTenu «kauecTBa NOAroHKU» Npu 5- 1 6-CTPYKTPHOII GpaKTopHOI Moaenu

A consensus criterion x* /
KpuTepui cornacus x>

Structure /
CTpyKTypa

CreneHun cBo6obl (degree freedom)

The degree of freedom / A significance level /

YpoBeHb 3HaUNMOCTK

6-dbaKkTopHaa CTPyKTypa

5-structural factor model / 90,256 73 0,083
5-pakTopHasa CTpyKTypa
6-structural factor model / 67,109 60 0,247

to 1.0. The curve of the graph (an exit to a gentle
straight line after a sharp decline) is observed at
the level of the 6th factor. Therefore, the assump-
tions of 5 or 6 factors were tested.

The "maximum likelihood" method was chosen
as the factorization method, which makes it pos-
sible to assess the completeness of factorization
based on the distribution of residual correlation
coefficients. The indicators of "quality of fit" — x*
agreement criteria of the extracted factors at 5-and
6-structural model are presented in Table 3. Table
3 shows that in both cases the level of significance
based on the x*> concordance criterion is above
0.05, indicating a sufficient number of extracted
factors in both cases, i.e. in the case of both 5- and
6-factor structure. However, only in the case of the
5 structural model the eigenvalues of the factors
are higher than 1.0 (the Kaiser's criterion), the final
choice is made in favour of the 5 factor model.

The rotated factor matrix obtained using the
varimax-rotation method is presented in Table 4.
Based on the prevalence of factor loadings, the
items of the questionnaire were selected as part of
the five factors corresponding to the five scales of
the questionnaire. Table 4 shows that item 6 ("My
child is upset at feeding time"), which had load-
ings on any of the factors less than 0.3, was not in-
cluded in any of the scales and was excluded from
the questionnaire. Two items (1 and 7) had nega-
tive loadings on the first factor, which gives reason
to apply the principle of backward counting when
processing the collected data (5 — never, 4 —
rarely, 3 — sometimes, 2 — often, 1 — always).

The reliability analysis of the scales of the "Baby
Eating Behaviour Questionnaire" based on the values
of a Cronbach's is presented in Table 5. Factor load-
ings are indicated in parentheses with item numbers.
As can be seen from Table 5, only the 4th scale ("Slow
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Table 4. Rotated factor matrix of the 5 factor structure of the Baby Eating Behaviour Questinanaire

Ta6nuua 4. MNoeepHyTas pakTopHaa maTpuLa 5-GbakTopHOI CTPYKTYpbl «ONpPOCHNKa NULLEBOro NoBeAeHUsA MnageHLUeB»

Factor analysis / ®akTopHbI aHanu3
1 2 3 4 5
Point 1 /MyHKT 1 -0,353 -0,053 0,130 0,206 0,217
Point 2 / TyHKT 2 0,412 0,083 0,045 0,104 -0,006
Point 3 /MyHKT 3 -0,188 -0,019 0,007 0,710 0,142
Point 4 / MyHKT 4 0,276 -0,090 -0,169 0,473 -0,012
Point 5 / MyHKT 5 0,018 0,146 0,462 -0,030 -0,107
Point 6 / MyHKT 6 -0,255 0,270 -0,025 0,023 -0,033
Point 7 / MyHKkT 7 -0,514 0,103 0,277 -0,019 0,084
Point 8 / MyHKT 8 0,506 -0,154 -0,089 0,446 0,051
Point 9/ MyHKT 9 0,185 0,631 -0,014 -0,031 0,215
Point 10 / MyHKT 10 -0,042 -0,149 0,901 -0,092 0,051
Point 11 / MyHKT 11 0,081 0,882 0,120 -0,140 -0,011
Point 12 / NMyHKT 12 0,179 0,031 -0,113 0,129 0,419
Point 13/ NyHKT 13 0,397 0,156 0,062 -0,068 -0,021
Point 14 / MyHKT 14 0,494 0,021 -0,051 0,039 0,089
Point 15/ NMyHKT 15 0,557 0,050 0,102 -0,003 -011
Point 16 / MyHKT 16 0,507 -0,139 -0,161 -0,043 0,297
Point 17 / NMyHKT 17 -0,291 0,164 0,033 0,240 0,449
Point 18 / MyHKT 18 -0,057 0,038 0,008 -0,052 0,652

Table 5. Constituent scale items and reliability analysis of the Baby Eating Behaviour Questionnaire scales

Ta6nuua 5. CocTaBnsiowme WKanbl MYHKTbl M aHaIN3 HAAEXHOCTY WKan «ONpocHUKa NYLWEeBOro noBejeHns MnageHueB»

Scales /LWkanbl Points / MyHKTbI a Cronbach's /
o KpoHbaxa
1) Desire to eat (8 items) / 1 (back counting / o6paTHbIi noacyeT) (-0,353), 2 (0,412), 0,684
1) >KenaHuve noectb (8 MyHKTOB) 7 (back counting / obpatHbiin nogcueT) (-0,514), 8 (0,506),
13 (0,397), 14 (0,494), 15 (0,557), 16 (0,507)

2) The pleasure of eating (3 points) / 12 (0,419), 17 (0,449), 18 (0,652) 0,496
2) YooBonbCTBME OT NprieMa nuLym

(3 nyHKTa)
3) Sensitivity to overeating (2 points) / 5(0,462), 10 (0,901) 0,563
3) YyBCTBUTENBHOCTb K NepeefaHunio

(2 nyHKTa)
4) Slow eating process (2 points) / 9(0,681), 11 (0,882) 0,726
4) MepneHHbI npoLecc nprema nuim

(2 nyHKTa)
5) General appetite (2 points) / 3(0,710), 4 (473) 0,434
5) O6wwit anneTnT (2 NyHKTa)

eating process") demonstrates acceptable statistical
consistency of its constituent items (a Cronbach's
>0.7). In the range of doubtful suitability is the value
of a Cronbach's scale "Desire to eat" (>0.6).

The comparative characteristics of the item
scale components of the Babu Eating Behaviour

Questionnaire in the original version and the re-
sults of the present study are presented in Table 6.

The "Desire to Eat" scale measures a number of
mental and physiological processes relevant to the
dynamics of the formation of a child's food sense
and the degree of its maturity. The complexity and
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multicomponent nature of the constituent pro-
cesses is evidenced by the name of the scale, the
literal translation of which into Russian ("Food re-
sponsiveness") is not only stylistically unsuccessful,
but also does not fully reflect the essence of the
processes under study. Out of all possible trans-
lation variants, we chose the wording "Desire to
eat" because it implies: 1) the desire for food (mo-
tivational and instinctive component of eating be-
haviour); 2) a recognition of the situation of eating
(perceptual component of eating behaviour); 3)
an assessment of the fact of food availability and
the upcoming feeding situation, anticipation of it
(attentive and anticipatory components of eating
behaviour); 4) a positive attitude to the source of
food — the mother (dyadic component of eating
behaviour); 5) an interest in the "technical" side of
the process (cognitive component of eating be-
haviour). All this determines the presence of a pe-
culiar "reaction" to food, food "responsiveness", i.e.
attunement to food, special sensitivity to it — what
the authors of the methodology united in the con-
cept of "food responsiveness". It is ensured by a
proper level of physiological reactivity of the diges-
tive system, the presence of a tentative reaction to
food and a positive evaluation of the feeding pro-
cess.

The "Desire to eat" scale, which contains 6 items
in the original version, only 4 items were included in
the Russian version according to the results of our
calculations. The remaining 4 items in the original
version are included in other scales. Thus, an item
1, "My child seems to look satisfied during feeding"
belongs to the scale "Pleasure from eating". It is im-
portant to note that in our version it is presented in
a reversed form (reverse counting), i.e. the process
of feeding the baby, according to the interviewed
mothers, is rather associated with the experience
of infant's dissatisfaction (unambiguously not asso-
ciated with the experience of an emotionally posi-
tive state). An item 7 ("My baby gets full quickly"),
also presented in reversed form, according to the
primary source, refers to the "Sensitivity to over-
eating" scale. Thus, interest in infant feeding in the
Russian-speaking population should be considered
as a phenomenon associated with the slow eating
process. The manifestation of interest in eating is
also a failure to form the mechanism of the child's
"control" of his/her own feeding process (an item
13 "My child finds it difficult to control his/her own
feeding process"), in the original also referring to
such a characteristic as "Sensitivity to overeating".
Finally, also associated with food interest is the slow
pace of eating (an item 15 "My baby is sucking milk
more and more slowly while eating"), a feature of
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infant eating behaviour that is not directly related,
according to the original source, to the manifesta-
tion of positive attitudes towards food.

Thus, in the proposed version of the Russian-
language version of the Baby Eating Behaviour
Questionnaire, one of the main scales, the "Desire
to Eat" scale, is at most non-specific, as it combines
both properties directly related to food interest
and those measuring other characteristics of this
behaviour — emotional experiences related to
feeding, satiety control, and eating rate.

The Eating Enjoyment scale included only one
question measuring this trait in the original ver-
sion — an item 17 "My child likes feeding time".
The other two items that make up the scale — an
item 12 ("Even if my child has eaten well, he or she
will not refuse an offer to eat") and an item 18 ("My
child can easily eat again within 30 minutes after
the last feeding") are the components of good ap-
petite in the original version (the "Desire to eat"
scale). That is, in the Russian-language version, the
infant's satisfactory appetite and the pleasure ex-
perienced by the infant from the eating process are
inseparable, which indicates a weak differentiation
of individual properties of eating behaviour that
have different natures and psychological purposes.

The scale "Sensitivity to overeating” included
only 2 questions, one of which is directly related to
the property under study — an item 10 ("My child
is satiated with milk earlier than | think he should
be"). The other characterises rather the rate of eat-
ing, which has some relation to the experienced
feeling of satiety, but does not equate to it.

The General Appetite scale, in contrast to the
original version, contains two questions, one of
which is the same as in the original source — an
item 4 ("My child has a strong appetite"), and the
other relates to the Enjoyment of Eating scale —
an item 3 ("My child likes milk").

DISCUSSION OF THE RESULTS

The calculations carried out in the present study
confirmed the 5-factor structure of the Russian-
language Baby Eating Behaviour Questionnaire
characteristic of the original version. However,
the components of the scales were far from those
proposed by the authors, and the consistency in-
dex of the items composing the scales showed
acceptable values in only one case (the Slow
Eating Process scale). In one case, a questiona-
ble result was obtained (the "Desire to Eat" scale,
a Cronbach's >0.6). And the values of the remai-
ning three scales demonstrate unacceptable va-
lues for the test (the scales "Pleasure from eating",
"Sensitivity to overeating" and "General appetite").
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Table 6. Comparison of the content of the scales of the author's version of the Baby Eating Behaviour Questionnaire with
the results of the present study

Ta6nv|u,a 6. CpaBHeume coepaHunA wkKan aBTOpCKOﬁI Bepcnn «OI'IpOCHI/IKa nuwieBoro nosegeHnA MmnageHueB» C pe3synb-
TaTamMu HacTosLLen paGOTbI

noectb (Food
responsiveness,
FR)

2 («Moi1 pebeHOK xoueT 6oblLEe MONTOKA, YeM
Y MeHA eCTb).

8 ("If possible, my baby tries to drink as much
milk as possible") / 8 («[lo Bo3MOXXHOCTN MoWA
pebeHOK NbITaeTcA BbIMUTb Kak MOXKHO 6onbLue
MOJIOKa»).

12 ("Even if my baby has eaten well, he will not
refuse an offer to eat") / 12 («Jake ecnu mon
pebeHOK XOPOLLO Noesl, OH He OTKaXeTcsA

OT NPeAnoXeHUA NOecTby).

14 ("My baby always demands to eat") /

14 («Moi pebeHOK Bcerfa TpebyeT noecTby).
16 ("If given the chance, my baby would eat all
the time") / 16 (<Ecnn 661 Moemy pebeHKy 6bin
[aH LWaHC, TO OH NMOCTOAHHO Obl e1»).

18 ("My baby can easily eat again within

30 minutes of the last feeding") /

18 («Moi1 pebeHOK nerko MoxeT onATb NoecTb
B TeyeHme 30 MUHYT nocsie nocnegHero
KOPMJIEHMAY)

Scales/ Authors' of the BEVQ questionnaire version / Authors' of the article version /
LWkanbl Bepcua aBTopoBs onpocHmka BEBQ Bepcuna aBTOpOB CcTaTbU
1) KenaHune 2 ("My baby wants more milk than | have") / 1 (reverse counting) ("My baby seems to look satis-

fied while feeding") - in the original scale "Pleasure
with eating" / 1 (o6patHbIi noacyeT) («KaxeTcs,

YTO MOV peBEHOK BbIFMAANT JOBOJbHBIM BO BPEMSA
KOPMJIEHUA») — B OpUrMHane wkana «YgoBonbCcTeme
OT NprieMa NULLM».

2 ("My baby wants more milk than | have") /

2 («Mol1 pebeHOK xoueT 60osblle MOJTOKa, YeM Y MEHSA
ecTb»).

7 (reverse counting) ("My baby gets full quickly") —
in the original "Sensitivity to overeating" scale /

7 (o6bpaTHbIl nogcueT) («Mol pebeHoK

6bICTPO HaeAaeTCA») — B OpUrMHane WKana
«YyBCTBUTENBbHOCTb K MepeefjaHnio».

8 ("Whenever possible, my baby tries to drink as much
milk as possible") /

8 («[1o BO3MOXXHOCTU MO pebeHOK NblTaeTCs BbIMUTb
KaK MOXXHO 60/blUe MOJIOKav).

13 ("My baby finds it difficult to control his/her own
feeding") — in the original "Sensitivity to overeating"
scale /

13 («kMoemy pebeHKy CI0KHO camomy
KOHTPOJIMPOBaTb NPOLIECC CBOETO KOPMJIEHUAY) —

B OpurMHane Lwkana «4yBcTBUTENBHOCTD K
nepeepfaHuio».

14 ("My baby always demands to eat") /

14 («MoW pebeHoK Bcerpa TpebyeT noecTb»).

15 ("My baby sucks milk more and more slowly during
breastfeeding") - in the original "Slow eating
process" scale / 15 («B npouecce efibl Mol pebeHOK
BCe Me/jfieHHee BblCacblBaeT MONIOKO») —

B OpuruHane wkana «MeganeHHbI npoLecc npriema
nuLm».

16 ("If given the chance, my baby would eat all the
time") / 16 (<Ecnin 661 Moemy pebeHKy 6bin AaH LWaHC,
TO OH NOCTOAHHO Bbl e/1»)

2) YpoBonbcTBME
OT MpremMa nuwm
(Enjoyment of
food, EF)

1 ("My baby seems to look happy while
feeding") / 1 («kKaxeTcs, uTo Mol pebeHOK
BbIFNAANT LOBOJNbHBIM BO BPEMS KOPMIEHNAY).
3 ("My baby likes milk") / 3 («<Moi1 pebeHoK
NOBUT MOSTOKOY).

6 ("My baby is upset at feeding time") /

6 («<Moi1 pebeHOK paccTpoeH BO Bpems
KOPMNEHMA).

17 ("My baby likes feeding time") /

17 («Mow pebeHOK NobUT BpeMs KOPMIEHNA»)

12 ("Even if my baby has eaten well, he will not refuse
an offer to eat") / 12 («Jaxe ecnv moii pebeHoK
XOPOLLO MOESI, OH HE OTKAXKEeTCA OT NPeAoKeHMs
noecTby).

17 ("My baby likes feeding time") / 17 (<Moit pebeHok
JIIOOUT BPeEMA KOPMIEHMSA»).

18 ("My baby can easily eat again within 30 minutes
after the last feeding") / 18 (<Moi1 pe6eHOK fierko
MOXeT OnATb NoecTb B TeyeHne 30 MUHYT nocne
nocnegHero KOPMIEHNs»)

3) YyBcTBUTEND-
HOCTb K Nnepe-
efaHuio (Satiety
responsiveness,
SR)

7 ("My baby feeds quickly") / 7 (<Moi1 pe6eHok
6bICTPO HaefaeTCAY)

10 ("My baby gets full earlier than | think he
should") / 10 (<kMoi1 pebeHOK HacbliaeTcs
MOJIOKOM PaHbLLE, YeM MHE Ka)KeTcs OH
AOJIXKEH 3TO CAienaTb»)

13 ("It is difficult for my baby to control his/her
own feeding") / 13 (<kMoemy pebeHKy CJTIOKHO
CaMOMy KOHTPOMMPOBAaTb MPOLLECC CBOEro
KOPMIIEHMAY)

5 ("My baby finishes eating quickly") /

5 («Moi pebeHOK 6bICTPO 3aKaHUMBAET €CTb)

10 ("My baby gets full of milk earlier than | think he
should") / 10 («<Moi1 pe6eHOK HacbILLAETCs MOJTOKOM
paHblle, YeM MHe KaXXeTCsl OH JOJKeH 3TO cieNaTby)
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Ending of the table 6 / OkoHuyaHue mab6s. 6

Scales /
Lkanbi

Authors' of the BEVQ questionnaire version /
Bepcua aBTopos onpocHuka BEBQ

Authors' of the article version /
Bepcus aBTOpOB CTaTby

4) MenneHHbIn
npouecc npuema
nuwm (Slowness
in eating, SE)

5 ("My baby finishes eating quickly") /

5 («Moi1 pebeHOK ObICTPO 3aKaHUMBAET €CTb).
9 ("The process of feeding my child takes more
than 30 minutes") / 9 («Mpouecc KopmneHna
Moero pebeHka 3aHumaeT 6onee 30 MUHY).

11 ("My baby eats slowly) / 11 (<Moi1 pebeHoK
eCT Mel/IEHHO).

15 ("My baby is sucking milk more and more

9 ("The process of feeding my baby takes more
than 30 minutes") / 9 («[pouecc KopmneHus moero
pebeHkKa 3aHMMaeT 6onee 30 MUHY).

11 ("My baby eats slowly) / 11 (<Moi1 pe6eHok ecT
MeAneHHO)

slowly while breastfeeding") /
15 («<B npouecce enbl Mo pebeHOK Bce
MefJIeHHee BbiCaCblBaeT MOJSIOKOY)

5) O6wun
anneTtut (Gener-
al appetite, GA)

4 (My baby has a strong appetite) /
4 (<Y Mmoero pebeHKa CUSIbHbIN anneTnT»)

3 ("My baby likes milk") / 3 (<Moit pe6eHOK nio6uT
MOJIOKOY).

4 ("My baby has a strong appetite") /

4 (<Y moero pebeHKa CMIbHbIN anneTuT»)

All this makes it doubtful that the Russian version
of the Baby Eating Behaviour Questionnaire can be
used for its intended purpose, i.e. for psychomet-
ric measurement of eating behaviour in childrenin
the first year of life. Unfortunately, unacceptable
reliability values of the test scales (consistency of
scale items) make meaningless the further stage of
the instrument development — the study of con-
vergent, criterion and content validity .

Thus, in the course of the present study, nega-
tive results were obtained with regard to the psy-
chometric properties of the studied questionnaire
and possible prospects for its use in paediatric
practice. The size of the sample used, the calcu-
lation of the suitability of the data set, the mul-
ticentre and longitudinal nature of the study ex-
clude the random nature of the revealed patterns,
which nevertheless dictates the need to critically
evaluate the negative results obtained, which, as
already mentioned, have a high level of statistical
validity.

The Russian-language Baby Eating Behaviour
Questionnaire generally explores the sphere of
reflexivity of psychological processes underlying
the mechanisms of eating behaviour both in the
child and in the mother (based on the principle of
mirroring the infant's emotions experienced by the
mother as a manifestation of attachment relations
in the mother-child system). The components of the
Russian-language scales revealed in our work indi-
cate the absence of clear semantic patterns in the
studied characteristics of baby eating behaviour.
They also indicate that mothers lack knowledge
about the developing eating habits of their infants.

This was manifested by a low degree of under-
standing and differentiation by mothers of such

nutritional processes of the child as the desire for
food (the food craving), the pleasure derived from
feeding, the pace of feeding, and the feeling of
satiety. For example, such an important phenom-
enon of infant feeding as "food responsiveness"
(the scale of the questionnaire "Desire to eat"), re-
flecting the presence of food interest, attunement
to food, disposition to it, positive reaction to food,
turned out to be little realised and undifferentiat-
ed by mothers. This is confirmed by the revealed
"coupling" of food responsiveness with other food
sensations — the feeling of satiation, emotions ex-
perienced during feeding, the rate of milk absorp-
tion. That is, we are talking about the absence of
semantic clear boundaries of the described psy-
chological phenomenon.

It is important to emphasize that the processes
underlying the phenomenon of infant overeating
and, as a number of studies have shown, over-
weight children [5, 6, 7], such as impaired eating
speed and sensitivity to satiety, were also repre-
sented in the proposed version of the question-
naire in a reduced form (the scale "Sensitivity to
overeating" included only one of the three items
characteristic of the original version, and the scale
"Slow eating process" included only two of the
four such items). This indicates a lack of maternal
tracking of the processes underlying overeating,
and hence the relevance of this problem stated in
the introduction to this article.

Such a characteristic as "pleasure from eating"
was also ambiguously described. The infant's per-
ception of positive emotions associated with fe-
eding was mixed with food cravings (the "Desire
to eat" scale). This fact, from our point of view,
has a direct relation to the prevalence of eating
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disorders in the early childhood population, as it
underlies the phenomenon of "somatopsycho-
logical differentiation disorder" (somatopsycho-
logical differentiation), a fundamental concept
of psychosomatics, manifested in the inability to
differentiate emotional experiences (anger, ir-
ritation, frustration, etc.) and bodily sensations
(hunger, satiety, etc.). This mechanism, which is
formed and consolidated at the early stages of
ontogenesis of eating behaviour, is expressed in
such well-known phenomena as "stress eating",
when any emotional discomfort at the level of in-
teroceptive awareness is experienced as a feeling
of hunger. The emotional mechanisms of develop-
ment of eating disorders are the most important,
according to I. Chatoor, a well-known researcher
of children's eating behaviour. According to the
well-known researcher of children's eating behav-
ior I. Chatoor, the emotional mechanisms of the
development of disorders can already be traced
by the example of infantile anorexia, when refus-
ing food helps to involve the mother more deep-
ly in the infant's eating behavior and, thereby, sa-
tisfy the child's unrealized need for attention and
emotional warmth [12]. One should also take into
account the opinion of some domestic research-
ers that in families of infants with infantile eating
disorders there is an overvalued attitude to food
intake (a "food cult"), when the child's "satiety"
is considered a criterion of physical and mental
well-being. Communication between adults and
children, both before and after the onset of the
disorder, is emotionally impoverished; in these
conditions, food is the only "means of communi-
cation" between parents and children [13].

In conclusion, itis important to note once again
that the predominantly milk-based nature of the
child's diet in the first months of life determines,
on the one hand, the relative monotony of "food
externality", i.e. the insignificant connection of the
child's appetite with the type, taste of food, form
of presentation, and environment, and, on the
other hand, to a much greater extent determines
the dependence of the child's eating behaviour
on the perceived emotional and sensory patterns
emanating from the mother.

One of the indirect conclusions that follow
from the presented material is the need for doc-
tors and psychologists to work on cultivating in
young parents an interest in observing the mental
life of their infants. It is also important to conduct
psycho-educational work devoted to the develop-
ment of knowledge about the peculiarities of chil-
dren's behaviour and development. In particular,
it is necessary to introduce the method of paren-
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tal reports and diaries of self-observation of infant
feeding, which should be considered as objective
material for identifying clinical symptoms of disor-
ders, as well as a method of therapy (the method
of "food diary"), repeatedly described in the litera-
ture [14].
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AONONIHUTENIbHAA UHOOPMALUA

ABTOp npounTan n ogobpun GuHanbHyto Bep-
cuio nepef nybnunkaumen.

UcTouHuK ¢uHaHcMpoBaHuA. ABTOp 3afB-
nseT 06 OTCYTCTBMM BHeLWHero GuHaHCMpPOBaHWSA
npv NpoBefeHNN NCCIe[0BAHUSA.

UHpopmupoBaHHOe cornacme Ha nyo6nuka-
uuio. ABTOp Mosyymn NUCbMEHHOe cornacue na-
LVMEHTOB Ha Ny6NMKaLuio MEAULMHCKX AaHHDBIX.
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Abstract. Introduction. Retrosternal goiter is called the location of the thyroid gland partially or completely
below the level of the jugular notch of the sternum. Its frequency is in the range 10-15% in the structure
of thyroid pathology. The aim of the study is to search for factors that can affect the course and volume of
surgical intervention in patients with retrosternal goiter. Material and methods. The study was performed
in a clinic of the Center of Endocrine Surgery, where 1156 operations for various thyroid diseases were
performed in 2011-2019. Cervicothoracic goiter was detected in 227 (19.6%) patients. Results and
discussion. The retrosternal goiter had clinical symptoms depended on the degree of compression of
mediastinal and neck organs. Persistent compression contributed to relative compensation and the
asymptomatic course in 78 (34.4%) patients. Computed tomography had the leading role in diagnostic.
It makes possible to clarify the localization, determine the degree of compression of the neck organs,
especially the trachea, and assess the deformation of the mediastinum. The most significant factors
for surgical tactics and the likelihood of expanding the volume of the operation were: size of goiter
retrosternal part and its relationship with the upper thoracic aperture, localization of the goiter in the
anterior or posterior mediastinum, the relations of thyroid tissue with vital organs, large vessels and
nerve trunks. Supplementation of cervical access with longitudinal transverse sternotomy was planned in
18 cases, but the real need for it arose only in 2 (0.9%) cases. Conclusion. 1. Computed tomography with
three-dimensional reconstruction is the most informative diagnostic method for the choice of surgical
tactics in patients with retrosternal goiter. 2. Modern software allows qualitative and quantitative analysis
of tomograms with the identification of possible risk factors for changes in the volume of intervention.
3. Most patients with retrosternal goiter can be operated on through cervical access. 4. Quantitative
spirography assessment could be used to determine the urgency of the intervention.

Key words: thyroid gland; retrosternal goiter; mediastinum; recurrent goiter; sternotomy; computed tomography
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Pe3tome. BgedeHue. LLleliHO-3arpyArHHbIM 3060M Ha3bIBalOT PACMONOMXKEHNE LUTOBUAHOM »Kene3bl YaCTUYHO UK
MOJTHOCTbIO HMXe YPOBHA APEMHON BblPe3KW rpyAnHbI. EFro yacToTa B CTPYKType TUPEOoUAHOM NaToNorMm CocTaB-
naet 10-15%. AKTyanbHOCTb paboTbl 060CHOBaHa MOTPEBHOCTbIO B TOYHOM ONpefesneHnm nopaaka obcnenosa-
HUA U TaKTUKW XMPYPTMYECKOTro fieyeHus. Lesb ucciedosaHus: nonck GakTopoB, CMOCOOHBIX MOBVATbL Ha XOA W
06beM XMPYPrYecKoro BMeLIaTeNibcTBa y 60/bHbIX 3arpyAUHHBIM 3060M. Mamepuarisl u Memoosl. ViccnepoBsa-
HMe BbINOJIHEHO B KNUHUKe LleHTpa sHAOKpUHHON Xnpyprun, rae 8 2011-2019 rr. BbinonHeHo 1156 onepauumi no
rMoBoAy Pa3fnyHbIX 3a601eBaHMNI WUTOBUAHON Kene3bl. LLieiiHo-3arpyAnHHbIN 306 BbiABNeH Y 227 (19,6%) nauu-
€HTOB. Pe3ysiemamel u 06¢yx0eHue. 3arpyaNHHBIN 306 MMeN KIMHUYECKY0 CMMATOMATUKY, ONpeaenaBLIyCa cTe-
MeHblo CAaBJIEHNA TOrO UM MHOTO opraHa. Beayluyto ponb B AMarHOCTMKe Urpasna KoMnbloTepHasa Tomorpadus,
[aBaBLUIaA BO3MOXHOCTb YTOUYHWTb JIOKaNM3aLMio, ONPEeAeNTb CTereHb KOMMNPECCMM OpraHoB Len, 0CO6eHHO
Tpaxeu, oLleHUTb fedopmaLmio cpeaocTeHmns. Hanbonee 3HaunMbIMM B ONPEAeneHnn XUPYPrnYeCcKon TaKTUKM 1
BEPOATHOCTY PacLLMpPeHA 06bema onepaLm OKa3anmncb: pasMep 3arpyaMHHON YacTy 306a U ero COOTHOLEHME
C Hanbornee y3KMM MeCTOM — BEepXHel FpyaHON anepTypo, SioKanv3aumd 306a B nepegHemM vy 3agHeM cpefo-
CTeHUM, B3aVMOOTHOLLUEHME TUPEOUAHON TKaHW C XN3HEHHO Ba>KHbIMY OpraHamu, KPymnHbIMU COCYAaMu U HEPB-
HbIMW cTBOIamMW. [JONOSIHEHME LEeNHOro AOCTYMa C NPOAOIbHO-NMOMNEPEYHON CTEPHOTOMMEN MIaHNPOBANoOCh B
18 cnyyasx, ogHaKo peanbHasA NMOTPeOHOCTb B HEM BO3HMKA nuwb B 2 (0,9%) HabnoaeHusix. Beigodsl. 1. Hau-
60nee NHGOPMATUBHBIM METOAOM ANAFHOCTUKN, ONPEAENAIOLWM BEPOATHbIN 06 bEM 1 TAKTUKY XUPYPrMyecKkoro
neyeHns y 60NbHbIX 3arpyaUHHBIM 3060M, ABNIAETCA KOMMbIOTEPHAA TOMOrpadus C TPEXMEPHOWN PEKOHCTPYKLU-
eii. 2. CoBpeMeHHOe NporpammHoe obecneyeHvie MO3BOMAET NPOU3BOANTb KaUECTBEHHbBIN U KONNYECTBEHHDIN
aHanv3 TOMOrpamm C onpeaesieHMeM BO3MOXHbIX GaKTOPOB p1CKa M3MeHeHMs 06 beMa BMeLLaTenbCTaa. 3. bonb-
LUIMHCTBO 6OMbHBIX 3arPYANHHBIM 3060M MOXKET OblTb ONEPUPOBAHO Yepes WeNHbIA AOCTYN. 4. [1nA onpeaeneHus
CPOYHOCTM BMeLLaTeNbCTBa MOXKHO MCMOJIb30BaTb KOMMYECTBEHHYIO OLIEHKY QYHKLIMV BHELUHEro AblXaHuA.

Knioyeeole crosa: wjumosuodHas xesesa; 3a2pyouHHbIl 300; cpedocmeHue; peyuousHsili 306, cmepHOMOMUS;

KOMNbOMepHas momozpagus

INTRODUCTION

Cervical sternal localisation refers to the loca-
tion of the thyroid gland partially or completely
below the leve notch. In this case, most often a
goitrous thyroid tissue, initially located in a typical
place, under the influence of gravity and suction
action of the thorax is gradually displaced down
into the anterior or, less often, posterior mediasti-
num. Nodular transformation can also be subjec-
ted to dystopian thyroid tissue.

There is a steady increase in patients with
nodular formations of the thyroid according to
WHO datal1, 2]. The frequency of cervicothoracic
goiter (CTG) varies widely — from 2.6 to 30.4%
and averages 10-15% of all thyroid pathology.
This percentage is particularly high in regions
endemic for thyroid disease. Primary intrathora-
cic goitre is much less common and accounts for
no more than 1% of all goitres [3]. The share of
intrathoracic goiter in the group of mediastinal
tumours and cysts is more than 30%, occupying
the first place among benign masses of this lo-
calisation. Often CTG is a finding in women of the
older age group (average age 65 years), and it is
extremely rare in young age. The process of thy-
roid tissue prolapse is facilitated by the absence
of fascial partitions, which would limit its move-
ment into the mediastinal space. Another factor
causing the anterior spread of goitre is the re-

sistance of the muscles and fascia of the anterior
surface of the neck [1, 2, 4-6], which restrain the
anterior growth of goitre.

Surgery is the main accepted method of treat-
ment of CTG. Surgical interventions in this cate-
gory of patients are technically more complica-
ted, as pathologically altered thyroid tissue may
extend deep into the mediastinum. The large size
of the goiter and the impossibility to mobilise its
lower poles without extraction in the cervical ac-
cess increase the difficulty of visualisation of the
recurrent laryngeal nerve and the risk of its trau-
ma, both surgical and traction. Due to the high
risk of injury of the inferior thyroid artery with
subsequent development of difficultly controlled
bleeding into the mediastinum when pulling the
lower pole of the thyroid, it is sometimes neces-
sary to perform a combined access: cervical ac-
cess with longitudinal-transverse sternotomy [1,
3,7]. Some authors, however, state that all retrop-
eritoneal goitres can be safely removed via cervi-
cal access, with the exception of primary intratho-
racic goitre and recurrent thyroid cancer [6]. The
role of endovideosurgical and video-assisted sur-
gical techniques in patients with tonsillar goiter is
limited due to the difficulty in achieving optimal
angulation of the instrument [8]. Nevertheless,
there are reports on thoracoscopic assisted inter-
ventions [9].
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AIM

A searching for factors that may influence the
choice of access and operative technique in pa-
tients with an intrathoracic goiter.

MATERIALS AND METHODS

The study was performed in the clinic of the
St. Petersburg Centre for Endocrine Surgery and
Oncology on the basis of the St. Petersburg State
Budgetary Institution "City Hospital No. 26"
1156 operations for various thyroid diseases were
performed here in 2011-2019. Goiter of cervicotho-
racic localisation was detected in 227 (19.6%) pa-
tients. There were 34 (15.0%) men, 193 (85.0%) wo-
men. The age of patients in the study group ranged
from 18 to 86 years and averaged 61.0+12.8 years,
which is about 6 years more than for the general
group of patients with thyroid diseases. All patients
were hospitalised and operated in euthyroidism.
The degree of cervicothoracic location of goiter
was determined according to the classification of
A.F.Romanchishen (1992) [6]:

| degree — the lower poles of the thyroid lobes
tend to extend behind the sternum;

Il degree — the lower poles of the thyroid lobes
are located retrosternally, but they are brought
to the neck at palpation at the moment of swal-
lowing;

Ill degree — the lower parts of the thyroid lo-
cated in the sternum are not displayed on the neck
during palpation at the moment of swallowing;

IV degree — only the tops of thyroid lobes are
palpatorily detected on the neck;

V degree — the whole goitre-altered gland is
located in the mediastinum (intrathoracic goiter).

The study included patients with Il degree or
more of cervicothoracic spread of thyroid tissue,
because it has the greatest influence on the tac-
tics and technique of surgical intervention. The
number of patients with Il degree of cervicothora-
cic spread of goiter was 30 (13,3%), with Il — 156
(68,7%), IV — 38 (16,7%), V degree (intrathoracic
location) was revealed in 3 (1,3%) patients. There
were no statistically significant differences in the
mean age depending on the degree of intratho-
racic spread, although the mean age of patients
with V degree of retroperitoneal spread was the
highest (65.03+5.3 years). All patients underwent
a complex pre-operative examination, which in-
cluded analysis of clinical symptoms, ultrasound
of the neck, multispiral computed tomography
(MSCT), and the neck scintigraphy if differential
diagnostics was necessary.

The primary diagnosis of a hypogastric goiter
was based on the analysis of complaints and clini-
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cal data. The anterior goitre had clinical symp-
tomatology determined by the degree of com-
pression of organs. Prolonged compression of
neck and mediastinal organs contributed to re-
lative compensation and asymptomatic course of
the disease, which was masked by concomitant
pathology. The most frequent somatic diseases
were cardiopulmonary diseases such as bronchi-
al asthma, chronic obstructive pulmonary disease,
obesity, atherosclerotic cardiosclerosis. However,
decompensation with the manifestation of a visi-
ble clinical picture occurred with time. An asymp-
tomatic course of the disease was observed in 78
(34.4%) cases. In these cases, preliminary diagno-
sis was performed by palpation.

The purpose of in-depth examination, which
included an ultrasound and a MSCT, was to search
for indications for surgery, to select the surgical
access, and to plan the main stage of surgery. The
main aim was to clarify the probability of expan-
ding the access to sternotomy.

Taking into account the possibility of asympto-
matic course of slowly developing laryngeal pare-
sis, all patients were examined by an otorhinolaryn-
gologist in the preoperative period. Hoarseness of
voice can be a sign of compression or sprouting of
the recurrent laryngeal nerve by a malignant tu-
mour. The presence of proven laryngeal paresis in-
fluences the choice of surgical tactics.

Statistical processing of the obtained data was
performed using the Student's criterion.

RESULTS

In our study, the most frequent (17.6%) and cli-
nically significant symptomatology was dyspnoea
at the lowest physical load and at the rest, as well
as in the supine position, with characteristic stri-
dor (Table 1). As a result, the patients had to sleep
on the elevated bed, in a half-sitting position, on
the stomach or on the side of the sternal node in
case of unilateral thyroid enlargement. The pres-
ence of dyspnoea in most cases (87.5%) was com-
bined with cervicothoracic goiter of llI-V degree.
Patients complained to headache due to impaired
venous outflow. Characteristic symptoms were
also: the coughing attacks, the signs of dysphagia,
the swelling of superficial jugular veins, and, as a
consequence, the compression of mediastinal ves-
sels with the development of superior vena cava
syndrome.

The majority of patients at the outpatient stage
were long-term observed by endocrinologists,
pulmonologists, therapists, cardiologists. The fol-
low-up period ranged from 1 to 59 years, on ave-
rage 10.8+7.2 years. It was maximal in patients with
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Table 1. Main complaints in cervicothoracic goitres

Ta6bnuua 1. OCHOBHbIE »Kanobbl Npu WeHO-3arpPyANHHbIX
306ax

A frequency
A number of symp-
Complaints / of patients / toms, % /
’Kano6bl Konunuyectso YacroTa
naumeHTOB | CMMMTOMOB,
%
Dyspnoea atrestand a 40 17,62
feeling of suffocationin a
hori-zontal position /
OppblllKa B MOKOE 1 YyBCTBO
YAYLWbsi B rTOPU30OHTaSIbHOM
MonoXeHnn
Neck deformation / 50 22,02
Hedopmauuns wen
Dysphagia / AQucarna 14 6,16
Feeling of tightness in the 72 31,71
neck / YyscTBO ciaBneHus
B 06nacTu weu
Swelling of the neck veins / 19 8,37
HabyxaHue weiiHbix BeH
Voice changes / 6 2,64
M3meHeHune ronoca
Coughing fits that get 1 4,84
worse in a horizontal
position /
MpucTynoobpasHbiii
Kalleslb, yCUNTMBAOLWNIACA
B FOPM30OHTaNIbHOM
NonoXeHnn
Heart rhythm disorders / 1 0,44
HapyLleHna cepgeyHoro
putma
Lack of complaints / 78 34,36
OTcyTCTBYE Kanob

-1V degree of goiter — 11,3+5,2 years. Excessive
concentration of specialists on profile pathology,
narrowing of examination spectrum, underesti-
mation of imaging techniques data contributed
to diagnostic and tactical mistakes. Unfortunately,
as practice has shown, the retroperitoneal goi-
tre, noticeable as an enlargement of the upper
mediastinum shadow, was often not described
by radiologists in the fluorographic examination
conclusions, which led to diagnostic mistakes and
unreasonable prolonged observation. Differential
diagnosis was complicated by the presence of
concomitant severe pathology of the respiratory
system in 4 patients.

All patients with suspected compression syn-
drome underwent a study of external respiratory
function (spirography), which made it possible to
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determine the nature of airway patency disorder
and the degree of respiratory insufficiency. These
data influenced the tactics of preoperative and
postoperative period treatment and allowed to de-
termine the indications for urgent interventions in
emergency patients [10]. Incorrect interpretation
of clinical data and the contribution of thyroid dis-
ease can lead to the aggravation of respiratory dis-
orders in the postoperative period. In complicated
cases, the repeated investigations of external res-
piratory function, ECG and Echocardiography are
necessary with further involvement of appropriate
specialists.

Ultrasound in cervicothoracic goitre had li-
mited informativeness due to the impossibility to
assess the size and structure of the thyroid part
located in the mediastinum. It was possible to ex-
amine the gland only in patients with 1l and Ill de-
gree of subclavian location. Fine-needle aspiration
biopsy was performed in all patients with thyroid
nodular tumours. The colloid goiter was detected
in 85 (55,9%) patients, the follicular tumour in 58
(38,2%) cases, the Hashimoto thyroiditis in 5 (3,3%)
patients and the papillary carcinoma in 4 (2,63%)
observations. The presence of compression syn-
drome was an indication for surgical treatment in
cases of benign thyroid pathology.

The main method to diagnose cervicothora-
cic goiter was the X-ray. A MSCT of the chest with
contrasting of the vascular system was used for
topical diagnosis, determination of the degree
of compression and evaluation of the neck and
mediastinal organs deformation and clarification
of anatomical relationships. The indications were:
a cervicothoracic goiter of IV-V degree, a presence
of compression syndrome, a suspicion of malig-
nant growth. Magnetic resonance tomography
was not used because of less clear visualisation of
the sternal goiter.

MSCT helped to answer the main question of
preoperative preparation of patients with cervi-
cothoracic goiter about planning of surgery and
choice of surgical access. In patients with large
retroperitoneal neoplasms there is a risk of sup-
plementing the cervical access with longitudi-
nal-transverse sternotomy. Such interventions re-
quired additional preparation not only on the part
of the patient, but also on the part of the opera-
ting theatre, which consisted in additional coordi-
nation of the surgical plan and preparation of in-
strument sets and consumables.

Based on the conducted survey, all patients
were divided into 3 groups depending on the
probability of sternotomy access and the features
of performing the main stage.
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In our experience, the most significant in de-
termining the probability of sternotomy at the
preoperative stage were the following features:
the size of the anterior part of the goiter and its
relationship to the narrowest place — the upper
thoracic aperture, localisation of the goiter in the
anterior or posterior mediastinum, the relation-
ship of thyroid tissue with vital organs and large
vessels and nerve trunks. Combined cervical ac-
cess with longitudinal-transverse sternotomy was
planned in 18 (7.9%) cases, but the real need for it
occurred only in 2 (0.9%) observations.

Modern software for DICOM-images analy-
sis allowed easy visualisation of the goitre-altered
thyroid in the main projections and performing
cross-sections according to the specified parame-
ters. Availability of such programs allowed to widely
use a 3D modelling in the course of planning surgi-
cal interventions in the last 5 years. The transverse,
sagittal and longitudinal dimensions of the sternal
part of the goiter were measured and its volume was
calculated. The obtained data were compared with
the transverse and sagittal dimensions of the bony
ring of the upper thoracic aperture. Sternotomy was
considered probable if at least one of the maximum
dimensions of the goiter in the transverse plane ex-
ceeded 2/3 of the corresponding size of the upper
thoracic aperture. Additional risk factors were con-
sidered to be goitre extension into the posterior
mediastinum, deeper than the aortic arch, thyroid
tissue dystopia into the mediastinum, recurrent and
malignant nature of the disease. The probability of
access extension progressively increased when two
or more factors were combined.

In one of the two cases in which sternotomy
was performed, there was a combination of large
size and recurrent goitre with ectopy of the tissue
into the mediastinum. In the second case, the pa-
tient was operated on for cervicothoracic location
of papillary thyroid cancer with metastases to me-
diastinal lymph nodes.

The following clinical observation demon-
strates the risk assessment of sternotomy and sur-
gical tactics. Patient L., 41 years old, was urgently
admitted to Hospital No. 26 on 03rd April of 2019.
She was transferred from a non-specialised regio-
nal clinic, where she was examined for a medias-
tinal mass detected on the fluorogram in January
2019, the mediastinoscopy with biopsy and the
lymph node removal was performed. Fragments
of macro-microfollicular goiter, follicular adenoma
were found in all micropreparations during histo-
logical examination.

The patient knew about the thyroid disease
since the age of 16. She was operated in 1994
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(the volume is unknown, medical records have
been lost). She was not observed by an endo-
crinologist and was not examined. On admission,
she complained of dyspnoea with minimal phy-
sical exertion, impaired swallowing of solid food.
Examination revealed dilated saphenous veins
in the neck. The thyroid gland was inhomogene-
ous due to dense-elastic nodules, enlarged due
to both lobes, partially located in the sternum, it
did not protrude to the neck when swallowing.
The patient was in euthyroid state. MSCT revealed
a picture of a hypervascular volumetric mass of
the upper and anterior mediastinum with the pre-
sence of a vascular pedicle coming from the pos-
terior-lower edge of the left thyroid lobe (the size
was 95x06x149 mm). There were signs of com-
pression, displacement of elements of the vascular
bundle and heart. There was the deviation of the
trachea and oesophagus to the right (Fig. 1).

The diagnosis was recurrent polynodosis euthy-
roid goiter of cervical and sternum localisation of
the IV degree, with compression and deviation of
the neck and mediastinal organs. In the spirogram,
the forced expiratory volume in 1 second and peak
volume velocity were within normal limits (98 and
95%, respectively). No indications for emergency
surgery were found. A decision on urgent surgery
was made because of the risk of progression of
respiratory disorders. The risk of sternotomy was
considered to be extremely high (there was a com-
bination of three factors: size ratio, depth of loca-
tion, recurrent goitre).

Under endotracheal anaesthesia the patient
underwent an access on the anterior surface of the
neck with excision of the old postoperative scar.
In the course of revision, the right lobe of the thy-
roid with the size of 5x4x3 c¢cm and the left lobe
with the size of 4x4x3 cm were identified from the
scars. The tissue was diffusely changed. From the
lower pole of the left lobe there was a neoplasm
spreading to the anterior mediastinum. The isth-
mus was absent. The right lobe of the thyroid
was mobilised and removed under the control
of the recurrent nerve on the right side. The left
lobe was partially mobilised, the upper pole of the
sternal mass was isolated. The latter was wedged
into the upper thoracic aperture, surrounded by
large vessels, squeezed and displaced the trachea
backwards and to the right. It was impossible to
remove the mass through the cervical access, a
partial longitudinal-transverse sternotomy up to
the third intercostal space was performed. The
anterior superior mediastinum was occupied by a
large nodular neoplasm 18x15x16 cm connected
by a thin cord with the lower pole of the left thy-
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Fig. 1. Multispiral computed tomography of the neck with intravenous contrast enhancement (mediastinal tumor is indicated
by an arrow): A — transverse projection; B — frontal projection; C — sagittal projection; D — three-dimensional reconstruction

Puc. 1. MynbtucnupanbHas KOMMblOTepHas ToMorpadus LWeu C BHYTPUBEHHbIM KOHTPACTHbIM ycuneHueM (o0bpasoBaHue
CpenoCcTeHms yKasaHo cTpenkon): A — nonepeyHas npoekums; b — dpoHTanbHas npoekuums; B — caruttanbHas npoekums; I —

TpexMepHasa peKOHCTpyKUuuA

roid lobe. The neoplasm was mobilised with pres-
ervation of the main mediastinal structures and
removed (Fig. 2). The postoperative period was
smooth, the patient was discharged on the 10th
day in satisfactory condition under the supervision
of the endocrinologist of the polyclinic. The substi-
tution therapy was prescribed.

Esophagoscopy and fibrobronchoscopy were
necessary for patients with large retroperitoneal
goitres, especially in case of suspected malignant
growth. In patients with compression syndrome,
it is advisable to perform them during operation
because of the possible risk of progression of res-
piratory disorders. Intubation of such patients is

also performed under bronchoscopy control due
to significant displacement and narrowing of the
laryngeal and tracheal lumen, which should be
warned to the anaesthesiologist in advance.
There were patients who were admitted to the
hospital for emergency indications with signs of
the respiratory failure and the threat of asphyxia
in the group of operated patients. The main task of
the surgeon on duty in such a situation was to per-
form differential diagnosis and determine the role
of cervicothoracic goiter in the clinical picture. On
the degree of tracheal compression, the need for
surgery was based on the urgent or emergency
procedure. The study of external respiratory func-
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b/B
Fig. 2. Sternotomy with retrosternal goiter: A — mobilization of mediastinal goiter; B — macroreparation (the mediastinal part
is marked by an arrow)

Puc. 2. CrepHoTOMMS NpU 3arpyanHHOM 306e: A — BbigeneHue 3arpyamHHoro 306a; b — Makponpenapat (3arpyanHHas yacTb
MapKMpOoBaHa CTPenkom)

-,
‘r" .
A/ZA b/B
Fig. 3. Computed tomogram in direct projection (A); three-dimensional reconstruction of the tracheobronchial tree (B)
(stenosed trachea is marked with an arrow)
Puc. 3. KomnblotepHas ToMorpamMma B NpsiMoit npoekuuu (A); TpexMepHash peKoHCTPYKLMS TpaxeobpoHxuanbHoro fepesa (b)
(cTpenkoi oTMeyeHa CTeHO3MPOBaHHAs Tpaxes)
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tion and MSCT took the leading place in determi-
ning the indications for emergency intervention.
In modern conditions against the background of
the COVID 19 pandemic, the computer tomog-
raphy is also indispensable for detecting signs of
specific pneumonia, because the clinical manifes-
tations in the form of dyspnoea are the same, and
combined variants may occur, presenting serious
problems in the tactical plan.

A variant of surgical tactics is illustrated by the
following clinical observation. Patient S., 49 years
old, was admitted on emergency indications with
the diagnosis of "acute respiratory infection, res-
piratory failure". On admission he noted pain in
the throat, dyspnoea at minimal physical activity.
Examination revealed a sharp neck deformity of a
significantly enlarged thyroid. A surgeon was sum-
moned. From the anamnesis it is known that the
patient knew about the thyroid disease for about
5 years. He had not been observed by doctors and
had not previously asked for medical help. The
dyspnoea on physical load started to be noted a
year ago. Recently the progressive decrease of to-
lerance to physical load was noted. Deterioration
occurred against the background of catarrhal
symptoms. On observation: the neck area was
sharply enlarged and deformed due to both lobes
of the thyroid, extending up to the hyoid bone
and down behind the sternum, there was a dila-
tion of the subcutaneous vein network in the neck
area. Acrocyanosis appeared only during physical
exertion. The trachea was displaced to the right
in the lower neck. Cervical lymph nodes were not
palpatorily enlarged.

The patient was examined in the hospital
emergency room, the MSCT of the chest with
neck involvement was performed. The goiter of
cervico-sagittal localisation of IV degree with com-
pression and deviation of neck and mediastinal or-
gans, the subcompensated tracheal stenosis, the
left-sided maxillary sinusitis were detected. A mass
with clear irregular contours, 8.3x8,6x10,4 cm in
size, originating from the left lobe, spreading into
the posterior mediastinum, around and beyond
the tracheal bifurcation was visualised. The tra-
cheal lumen is narrowed to 4x27 mm. There was
compression of mediastinal vessels. The length of
the stenosis was 8.7 cm. The structure of the mass
was heterogeneous due to the presence of small
calcinates (Fig. 3).

In the left lobe there were multiple nodules up
to 22 mm, in the right lobe — the lower pole was
represented by a nodule 43x33 mm. The study of
external respiratory function revealed a significant
decrease in forced expiratory volume in 1 second
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(45% of the norm), Tiffno index (65% of the norm),
peak expiratory volume velocity (26% of the norm).

Taking into account the spirography data (the
forced expiratory volume was 45%), the tactical
approach patented by our collective [10], the ab-
sence of dyspnoea at rest, it was decided to pre-
pare the patient for urgent surgery. The patient
was given oxygen through nasal catheters. The
treatment of maxillary sinusitis was started with
the help of otorhinolaryngologist. There was V ac-
cording to the results of thyroid function study.
After inflammatory phenomena control on the 4th
day the patient underwent surgical treatment to
eliminate compression of neck organs and me-
diastinum. Taking into account the spread of the
goiter to the level of the main bronchi, despite the
fact that its transverse size did not exceed 2/3 of
the size of the upper thoracic aperture, the proba-
bility of sternotomy access was taken into account
at the stage of planning the operation.

The patient's thyroid was exposed layer by lay-
er using the Kocher access under an endotracheal
anaesthesia (an intubation with a bronchoscope).
Subcutaneous veins are considerably dilated. At
revision both thyroid lobes were sharply enlarged
(right 12x6x5 cm, left 18x8x6 cm). Their lower
poles went behind the sternum into the posterior
mediastinum, annularly covered and squeezed the
trachea and oesophagus, the tissue was diffusely
changed due to multiple nodules of colloid struc-
ture. After ligation of the upper and lower thyroid
vessels, the thyroid tissue decreased in size, which
allowed its removal from the sternum to the cer-
vical access. Thyroidectomy was performed under
the control of the recurrent laryngeal nerves and
perithyroid glands.

The postoperative period was normal. The pa-
tient was discharged for outpatient treatment on
the 5th day after surgery. Histological conclusion
was diffuse nodular macro-microfollicular colloid
goiter. At the control check-up in a month the pa-
tient felt well, respiratory insufficiency was elimi-
nated, he was physically active and had no com-
plaints. Control spirography in 6 months showed
the recovery of respiratory function.

It was possible to stabilise the condition of all
emergency patients and to perform interventions
after preparation with the intensive therapy. 19
(8.4%) patients were operated on urgently, the re-
maining 208 (91.6%) were admitted as planned.
In 13 (5,7%) out of 227 patients goitre was recur-
rent. The operation of choice in patients with cer-
vicothoracic goiter was thyroidectomy performed
in 183 (80.6%) patients. Hemithyroidectomy was
performed in 28 (12,3%) patients, and subtotal re-
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section was performed only in 3 (1,3%) cases. The
operation of choice in case of retroperitoneal re-
current goitre was repeated resection in the vo-
lume of thyroidectomy. One (0.45%) patient un-
derwent decompressive resection of the thyroid
tumour and in 1 (0.4%) patient palliative removal
of the mediastinal tumour was performed.

Intraoperative signs of compression syn-
drome were detected in 112 (49.3%) patients.
Instrumentally its presence was proved only in 41
(18.1%) patients. Tracheal compression and devia-
tion were the most frequent — 103 (92.0%) cases,
oesophagus was compressed less frequently —
32 (28.5%) cases, neck and mediastinal vessels —
19 (16.9%) cases. Compression usually occurred at
the level of the upper thoracic aperture, which is
associated with the presence of a dense bony ring.

Most often (204 (89.9%) observations) the an-
terior part of the thyroid was located in the ante-
rior mediastinum and only in 23 (10.13%) cases in
the posterior mediastinum. Devascularisation of
the thyroid tissue during surgical interventions
resulted in its volume reduction due to decreased
blood flow. This helped to remove it from the ster-
num to the cervical access, which was achieved in
225 (99.1%) cases. It is necessary to avoid rough
traction of thyroid tissue in the cranial direction,
as it can lead to rupture of venous plexuses and
even tear off the anterior part of the thyroid with
the development of massive bleeding into the
mediastinum. This will inevitably lead to the need
for sternotomy in order to haemostasis. It is also
necessary to remember that the introduction of
thyroid tissue into the tracheo-esophageal fur-
row, displacement of the trachea and oesophagus
change anatomical relationships in the area of sur-
gery, and the recurrent laryngeal nerves may ap-
pear in a completely unexpected place, even on
the anterolateral surface of the tumour nodule.

The analysis of immediate results of surgical
treatment of 227 patients operated on for cervi-
cothoracic goiter showed that one- and bilateral
laryngeal paresis of accidental or forced (in case of
nerve sprouting by the tumour) character was pre-
sent in 2 (0,9%) observations. Postoperative haem-
orrhages requiring repeated intervention in the
early postoperative period developed in 4 (1.8%)
patients. These figures are comparable with those
in the general group and the literature data [11].

CONCLUSIONS

1. Computed tomography with 3D reconstruc-
tion is the most informative diagnostic method de-
termining the probable volume and tactics of surgi-
cal treatment in patients with retroperitoneal goitre.
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2. Modern software allows to perform qualita-
tive and quantitative analysis of tomograms with
determination of possible risk factors for changing
the volume of intervention.

3. The majority of patients with a sternal goi-
tre can be operated through the cervical access.
A combination of risk factors increases the proba-
bility of widening the access: an exceeding at least
one of the maximum goitre size in the transverse
plane 2/3 of the corresponding size of the upper
thoracic aperture, goitre spread to the posterior
mediastinum, deeper than the aortic arch, thyroid
tissue dystopiated in the mediastinum, recurrent
and malignant nature of the disease. The surgeon
should anticipate the possibility of sternotomy
and has to be prepared to perform it if necessary.

4. Quantitative assessment of external respira-
tory function can be used to determine the urgen-
cy of intervention. If the forced expiratory volume
is less than 35% of normal, urgent intervention is
indicated.
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OONOJIHUTEJIbHAA UHOOPMALINA

Bknap aBTOopoB. Bce aBTOpbl BHeCnu cyuje-
CTBEHHbIN BKNaZ B pa3paboTKy KoHUenuuu, npo-
BefeHMe unccnefoBaHNA U MOArOTOBKY CTaTbw,
npounu n ofobpunu GrHanbHy Bepcuio nepeq
nybnvkauuen.

KoHnukT nHrepecoB. ABTOpbI AeKnapupyoT
OTCYTCTBUE ABHbIX 1 NOTEHLMANbHbBIX KOHPJINKTOB
NHTEepPEeCoB, CBA3aHHbIX C Nybnukaumen Hactos-
Len cTaTbu.

UcTouHuK ¢uHaHcmpoBaHuA. ABTOPbI 3asB-
nAT 06 OTCYTCTBMM BHELHEro GpruHaHCMPOBAHNA
npwv NpoBefeHUN NccnefoBaHuA.

NHdopmmupoBaHHOe cornacme Ha ny6nuka-
ymio. ABTOPbI MOMYyYUSIN MUCbMEHHOE cornacue
MauneHToB Ha Ny6nvMKauuio MeguLMHCKUX [aH-
HbIX.
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Abstract. Relevance. When breastfeeding is stopped, an affective attachment to the mother is often noted. In
order to solve this problem, a method of gentle cessation of lactation was developed. The basis of the method
is objective activity with children older than six months and the beginning of co-creation of mother and child,
which contributes to the “emotional restructuring” of the mother, and has an important impact during the
period of weaning the child. Aim. Development of a method of careful cessation of lactation, which does not
have a psycho-traumatic effect on the “mother—child” dyad. Materials and methods. Co-creation of mother and
child — the method of “infant drawing” (not a method of teaching drawing). Under observation were 47 pairs of
“mother—child”, who began joint creativity from 6-8 months of a child’s life and 30 breastfeeding mothers who
want to stop lactation but have psychological difficulties in stopping it. Results. A technique has been developed
for stopping ongoing breastfeeding, which does not have a psycho-traumatic effect on the “mother-child” dyad.
The technique involves the development of contact between mother and child through co-creation, helps to
relieve stress in mothers and children during weaning. Conclusions. In this situation, co-creation plays the role
of a distracting factor that contributes to the transition from communication between mother and child in the
process of breastfeeding to communication through creativity, and the earlier it is started (in the first year of life),
the higher its effectiveness.

Key words: continued breastfeeding; lactation cessation; co-creation of mother and child
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Pe3tome. AkmyanbHocme. [py NpeKpaLleHnumn rpygHOro BCKapMnBaHuA YacTo oTmedaetca adpdeKkTnBHaa npu-
BA3aHHOCTb K MaTepu. C Lenblo pa3pelleHna JaHHou npobrembl 6bl1 pa3paboTaH meTos 6epexxHOro npekpa-
weHuA nakTaumm. OCHOBY MeTOAa COCTaBNAET NpeAMeTHasA AeATeNbHOCTb C AeTbMU CTapLUe LWecTn MecaueB U
Hauasio COTBOpYECTBa MaTePV 1 pebeHKa, YTO CMOCOOCTBYET «IMOLMOHANIbHON NEPECTPONKE» MaTepy 1 OKasbl-
BaeT BayKHOE BNUAHVE B MEPUOS OT/yYeHNsA pebeHKa oT rpyau. Llesib. Pa3paboTka MeToanKmn 6epexxHoro npekpa-
LLieHMA NTaKTaLmK, He OKa3blBaloLell MCUXOTPAaBMMUPYIOLLEro BANAHKA Ha Anaay «<MaTb—pebeHok». Mamepuasnel u
MemoOobl. COTBOPYECTBO MaTepu U pebeHKa — MeTofmKa «M1afeHYeCKOro prcoBaHnaA» (He ABNAETCA METOAU-
KoW 0byuyeHunA pucoBaHuio). Mop HabnoaeHeM Haxogunocb 47 nap «MaTb—pebeHOoK», HayaBLUMX COBMECTHOE
TBOPYECTBO C 6—8 MecALEB KU3HN pebeHKa, 1 30 KOPMALLMX MaTepen, XenaLwmux NpeKpaTuTb nakTauuo, HO
MMeELLMX NCUXONOrMYecKne TPyLHOCTY B ee npekpaLlleHum. Pesysismamel. Pa3paboTaHa meTofgmKka npekpalle-
HMA NPOJOJIKAIOLLEroCA FPYAHOIo BCKapMIIMBaHMA, He OKa3blBaloLLas NCUXOTPaBMUPYIOLLErO BIVAHWA Ha Auaay
«MaTb—pebeHoK». MeToauKa npeanonaraeT pa3BMTME KOHTaKTa MaTepu U pebeHKa NocpeACcTBOM COTBOPYECTBA,
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MOMOFaeT CHATMIO CTPecca y MaTepeil 1 feTel Npv OTAyYeHUN OT rpyau. Bbigods!. B gaHHOM cuTyaLmm cotBopye-
CTBO MrpaeT ponb OTBNEKaloLLero GakTopa, CnocobCTBYOLLEro nepexoay OT 06LeHVA MaTepy 1 pebeHKa B Npo-
Liecce KOpMeHNA pebeHKa rpyabto K 06LLEHNIO Yepe3 TBOPUECTBO, MPMYEM YeM PaHblLLE OHO HayaTo (Ha MepBoM

rogy *u3Hu), TeM Bbile ee 3PpPeKTUBHOCTD.

Knioueesle cnoea: npodosxaioujeecs epyoHoe 8CKapMIUuBaHue; npekpalyeHue 1akmayuu; comeopyecmaso mMmame-

pu u pebeHKa

The efforts of doctors are aimed to support and
prevent breastfeeding during the first 1.5-2 years
of life [1]. However, stopping breastfeeding is in-
evitable. There are different ways to stop lactation.
Medicinal cessation of lactation is recommended
when the mother lacks milk, but both the mother
and the infant are not ready for weaning, and the
infant needs psychological help. For this purpose,
a method of careful cessation of lactation was de-
veloped in consort with psychologists.

MATERIALS AND METHODS

The method was based on the possibility of
objective activity and the beginning of co-cre-
ation of mother and child. As a result, an “emo-
tional restructuring” of the woman occurs, which
is very important during the weaning period. This
technique of “infant drawing” is not a method for
teaching drawing. It involves the development of
contact through co-creation. This technique was
created to relieve stress in the mother-child dyad
during weaning.

RESULTS OF THE STUDY AND DISCUSSION
The situations in which the developed method
of stopping prolonged lactation was used are as
follows:
1) psychological difficulties when stopping lacta-
tion;
2) repeat pregnancy;
3) stopping lactation for medical reasons;
4) the mother considers the duration of lactation
sufficient.
Weaning was not recommended for:
) acute illness of a child;
) during preventive vaccinations;
) in the summer period;
) when moving a child to another climatic zone.
Before the start of classes, the mother and
child consulted a psychologist, but in all cases the
breastfeeding mother herself made the final deci-
sion on the need to stop lactation. If there was an
affective attachment to the mother in a child over
one and a half years old, psychological prepara-
tion was carried out not only for the mother, but
also for the child. The conversation with the child
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was conducted in a playful way. Before the begin-
ning of classes, mothers attended a 4-hour sem-
inar, which consisted of theoretical and practical
parts. At the seminar, parents get acquainted with
the aims and objectives of this methodology and
the technology for its implementation. Much at-
tention is paid to safe art materials. The seminar is
accompanied by a video and presentation. Parents
were given the opportunity to become familiar
with infant drawing techniques in practice. After
the seminar, parents began attending classes with

their children. Frequency of sessions: 2-3 times a

week. “Infant drawing” creates a favorable back-

ground for stopping prolonged lactation. The
main condition is that the process of “infant dra-
wing” arouses interest in the child’s mother.

The developed technique was used to stop
prolonged lactation in 30 breastfeeding mothers
who wanted to stop lactation, but had psycholo-
gical difficulties in stopping it. The work was car-
ried out in a group of short-term stays of children
with their mothers.

The process of cessation of lactation itself con-
sists of two stages.

1. The preparatory stage, when a mother psycho-
logically prepares for the cessation of lactation.
The duration of this period ranged from several
days to several months.

2. The stage of actually stopping a baby from at-
taching to the breast. The duration of this stage
is 1-3 days, provided the psychological readi-
ness of the mother-child dyad.

The novelty of this study lies in the fact that
we proposed a methodology for joint activity of a
mother and child when they participate together
in the creative process.

Mother's role:

1. The mother participates with her emotional
support, showing interest in what the child is
doing.

2. You should not draw instead of a child. If the
mother wants to draw, she can draw on a sepa-
rate sheet, the child will imitate her.

3. The teaching role of the mother: to introduce
the child to a material (paint, paper), to show
various “drawing” techniques.

PRACTICAL NOTES
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4. The mother communicates with the child in the
process of the activity.

5. The presence of the mother creates a sense
of freedom and security in the child. This has
an even greater impact on the development
of their contact and mutual understanding.
Co-creation is seen as a way of communication.
The developed method for establishing crea-

tive contact between mother and child, starting
from the first year of life, was used in a group of
mothers whose children were breastfed. This
study was conducted in a group of short-term
stays of a child of the first or second year of life
together with his mother. Along with special clas-
ses — music, physical education — conditions
were created for joint play and creative activity.
A special technique “Creativity from infancy” has
been developed, which allows to enter into crea-
tive contact. The created environment and the
conducted classes made it possible to identify the
interest of mothers in joint activities and emotio-
nal manifestations in them in relation to the child.
From among the children attending pre-school
institutions, a group of 91 children was identified
who had been breastfed for over a year. The chil-
dren were divided into two groups depending on
the start of classes: the first group consisted of
47 mothers and children who began joint creati-
vity from 6-8 months of the child’s life, the second
group consisted of 44 mothers and children who
began joint creativity with their mothers in the
second year of life. The frequency of attendance
was 2-3 times a week. At home, parents held clas-
ses with children independently. The main criteri-
on for assessing effectiveness is the frequency of
occurrence of psychological difficulties on the part
of the mother or child during the period of cessa-
tion of lactation.

The average period for cessation of lactation
was approximately the same in both groups and
amounted to 16,0+0,7 months in the first and
18,1£0,9 months in the second group, respective-
ly (P >0,1). Difficulties in stopping lactation oc-
curred in 6 (12,8%) children of the first group and
16 (44%) children of the second group (P =0,01).

CONCLUSION

In the situation of weaning, co-creativity plays
the role of a distracting factor, facilitating the tran-
sition from communication between mother and
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child in the process of breastfeeding to commu-
nication through creativity, and the earlier it starts
(in the first year of life), the higher its effectiveness.
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OONOJIHUTEJIbHAA UHOOPMALINA

Bknap aBTOpoB. Bce aBTOpbl BHeCnu cyule-
CTBEHHbIN BKNag B pa3paboTKy KOoHUenumu, npo-
BefeHMe unccnefoBaHUA U MOArOTOBKY CTaTbw,
npounu 1 ofobpunu GrHanNbHy Bepcuio nepeq
nyénukauunen.

KoHnukT nHrepecoB. ABTOpbI AeKnapupyoT
OTCYTCTBUE ABHbIX 1 NOTEHLMANbHbBIX KOHPJINKTOB
WNHTEPEeCOB, CBA3aHHbIX C Nybnukaumen Hactos-
LLen cTaTbu.

UcTouHuK ¢uHaHcmpoBaHuA. ABTOPbI 3asB-
NAT 06 OTCYTCTBMW BHELIHEro GpuUHaAHCUPOBAHNA
npwv NpoBefeHUN NccnefoBaHuA.

NHdopmupoBaHHoe cornacue Ha ny6nuka-
yuio. ABTOPbI MOAYUYMIN MUCbMEHHOE cornacme
nauneHTOB Ha NyOnuKaLmio MeANLNHCKNX JaHHbIX.
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Pe3tome. priBeaeHa BbINNCKa 13 UCTOpUK 6one3Hn 17-neTHero NofpocTka ¢ KOMOPOMAHOCTbIO — MaToJIorn-
e 4 cuctem, BKIIoYas NULLeBapuTeNibHY, BbIAENUTENbHYI, UMMYHHYIO U HEPBHYIO cucTeMbl. CAenaHa nomnbiTka
HalTW obLyee 3BEHO MaToreHesa — HeCOCTOATENIbHOCTb Me3eHXMMalbHOW TKaHW. MpeanoXeH nnaH AoMNofaHU-
TeNbHOro obcnenoBaHNa oy NOATBEPKAEHUS 3TON runoTesbl. O60CHOBaHA HEOOXOAMMOCTb COBMECTHOIO 06-
cnefoBaHVA feTeli C KOMOPOUAHON NaTonorMen rpynmnoi CleLranncToB COOTBETCTBYOLMX Npodunen.

Knioyesole cnosa: KOMOP6U6HOC!T7b,‘ Me3eHXUMAalJlbHAsa MmKdHb; oOopedHbl huuiesapeHus; MoyesblOesiumesibHAA
cucmema; uMMyHUMem,; HepeHdasa cucmema

The term comorbidity was proposed in 1970
by the American doctor A.R. Feinstein. There is no
generally accepted international classification of
combined diseases.

Several definitions of this clinical concept have
been proposed. Comorbidity is a combination of

two or more distinct diseases or syndromes, none
of which is a complication of the other, if the fre-
guency of this combination exceeds the probabil-
ity of a random coincidence. Comorbidity is acute
and chronic diseases that are not associated with
the diagnosis of the underlying disease that was
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the reason for hospitalization [1]. The article pub-
lished in 2018 by L.B. Lazebnik and Yu.V. Konev
proposes to use the following classification crite-
ria: genetic predisposition, localization, type and
time of occurrence, gender characteristics, disease
profile, social causes, comorbid status, localiza-
tion, etiology and pathogenesis [2].

In pediatric practice, the most common combi-
nations of pathologies of the heart and kidneys (car-
diorenal syndrome) is a combination of diseases of
the urinary and digestive systems. Pathology of the
respiratory system ranks first in frequency in young
children. The narrow specialization adopted in mo-
dern medicine, including pediatrics, on the one
hand, and the lack of erudition of family physicians
(general practitioners), on the other, do not allow us
to identify the main pathogenetic link of combined
pathology, and therefore, to affect it, preventing
progression of diseases. One of these links, often is
not taken into account in practice, is the inferiority of
mesenchymal tissue, or connective tissue dysplasia.

The following extract from the case history, in
our opinion, serves as an illustration of this thesis.

17-year-old adolescent

Main diagnosis: (ICD 10: N13.7) reflux nephro-
pathy. Bilateral vesicoureteral reflux (VUR) grade
2 in anamnesis. Endoscopic correction (EC) of
ureterovesical anastomosis (UVA) repeatedly (2 g
9 months and 3 g 11 months); chronic kidney di-
sease (CKD) G1A1. Secondary chronic pyelone-
phritis, remission period.

Associated diagnoses: primary exogenous con-
stitutional obesity; allergic rhinitis, persistent
course; pollinosis; type 2 hiatal hernia; reflux eso-
phagitis.

Family anamnesis: mother has type 2 diabetes
mellitus, hypertension, obesity, urolithiasis, aller-
gy, pancreatic cancer.

Anamnesis vitae: the boy was born from the 1st
pregnancy with the development edema and pye-
lonephritis; caesarean delivery section was done
at 40 weeks. At birth, body weight was 4450 g,
length — 55 cm, Apgar score 8/8. Breastfeeding
was up to 9 months; excessive weight gain formed
from age 12. At the age of 12, allergic bronchitis,
allergic rhinitis and pollinosis were diagnosed; at
7 years old, diagnosis: “acute polyradiculoneuritis;
lower extremity paraparesis" was done.

Anamnesis morbi: “unmotivated” rises in tem-
perature from 9 months. The first examination by
urologist was at 2 years 9 months — bilateral VUR,
secondary contracted left kidney; chronic pyelo-
nephritis. Repeated EC UVA at 2 years 9 months
and at 3 years 11 months.
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State of the urinary system: computed tomog-
raphy (CT) of the abdominal organs (14 years):
left kidney (RS) — 3,1x4,8%x7,8 cm; 17 years old:
0,92x0,38 cm, pyelectasia, dilatation of the ure-
ter. Right kidney (RD) (14 years) — 4,8x6,2x10 cm;
17 years old: 1,28x0,52 cm.

Dynamic renal scintigraphy (14 years): severe
disturbances in secretory and excretory functions
of RS; renal index 29,1%; RD — moderate; renal in-
dex 70,1%; transport of the radiopharmaceutical is
slowed down on both sides. The last exacerbation
of pyelonephritis occurred at the age of 12.

Increases in blood pressure — from 14 years of
age (max. 145/98).

Blood biochemistry test: blood creatinine
82 umol/l; GFR (Schwartz) 135,2 ml/min/1,73 m>.

Urine: specific gravity 1,007-1,020; albumin
29,3 mg/l; albuminuria 61,17/24 hours.

State of the digestive system: Ultrasound — signs
of hepatomegaly with fatty infiltration, biliary dys-
kinesia, reactive changes in the liver and pancreas.

Fibrogastroduodenoscopy: type 2 hiatal hernia,
grade A reflux esophagitis; HP+ gastritis. Fasting
glucose level 5,16 mmol/l; HOMA-IR = 2,97 (nor-
mal).

Four systems are involved in the pathological
process: the nervous system, organs of the urinary
system, digestive system, and immune system (al-
lergosis). The concept of the patient dictates the
search for a single link in pathogenesis. We hy-
pothesized that connective tissue dysplasia may
be a basis for this comorbidity. Connective tissue
dysplasia (CTD) is a genetically determined condi-
tion characterized by defects in the fibrous struc-
tures and ground substance of connective tissue,
leading to impaired of the formation of organs and
systems. CTD has a progredient course, which de-
fines the features of the related pathology, as well
as the pharmacokinetics and pharmacodynamics
of drugs [3].

In a 17-year-old adolescent, 4 systems are in-
volved in the pathology:

- urinary system pathology — VUR, complica-

ted by reflux nephropathy and pyelonephritis;

- digestive system pathology — hiatal hernia
and reflux esophagitis;

« signs of CTD of the nervous system — disor-
ders of the autonomic nervous system; dys-
plastic polyneuropathy — polyradiculoneuri-
tis, lower extremity paraparesis;

« disorders of the immune system — allergic
bronchitis, allergic rhinitis, persistent course.

This comorbidity suggests the presence of one
cause — failure of mesenchymal tissue, or undif-
ferentiated connective tissue dysplasia (CTD).
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To confirm this assumption, it is necessary to
supplement the examination with the following
methods: family anamnesis and characteristic
complaints; biochemical parameters; morpholo-
gical diagnostics; dermatoglyphics.

The pedigree often reveals comorbidity in pa-
thology of the heart, kidneys, pathology of the
gastrointestinal tract, and excessive joint mobility.
The most typical patient complaints are fatigue,
weather sensitivity, cardialgia, and dizziness.

Basic laboratory diagnostics include a complete
blood count, urinalysis, biochemical parameters of
acute phase reactions, protein, fat, carbohydrate
metabolism, micro- and macro-elements. It is most
promising to study metabolites of connective tis-
sue in blood serum, saliva and gastric juice for bio-
chemical confirmation of CTD. The mostimportant
parameters during collagen breakdown in tissues
are hydroxyprolines (HYP); the level of free HYP is
a marker of collagen degradation; HYP-containing
peptide reflects both the processes of collagen
synthesis and degradation. Glycosaminoglycans,
as well as fractions of sialic acids, fucose, and man-
nose, can serve as markers of proteoglycan degra-
dation and the state of both collagen and glyco-
protein metabolism in CTD.

Morphological diagnostics in pediatric practice
involves non-invasive methods. Bone densitome-
try in CTD reveals a decrease in mineralization in
flat and tubular bones. One of the most reliable
evidence of the presence of CTD is the identifica-
tion of changes in tooth enamel from childhood.
Enamel prisms are the main structural and func-
tional units of enamel, passing in bundles through
its entire thickness radially and slightly curved in
the shape of the letter S. Based on the results of
a study of the ultrastructure of dental enamel, we
can talk about a disturbance of the mineralization
and organization of enamel prisms in persons with
signs of CTD. This is explained by the insufficient
packing density of enamel prisms per unit volume,
their chaotic arrangement, and insufficient orga-
nized and mineralized matrix [4].

Dermatoglyphics, as a method of human gene-
tic research, contributes to the diagnosis of CTD.
Sections of dermatoglyphics: fingerprinting — the
study of patterns on the pads of the fingers, and
plantoscopy — the study of dermatoglyphics of
the plantar surface of the foot. With undifferenti-
ated CTD, the development of pachydermodac-
tyly (from the Greek pachy — thick, dense, hard)
is possible. Morphological changes in pachyder-
modactyly are characterized by hyperkeratosis,
acanthosis, increased dermis thickness, expressed
in varying degrees by fibroblast proliferation, and
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sometimes mucin deposits. An immunohisto-
chemical study of the dermis reveals an increased
amounts of types lll and V collagen [5].

Indications for genetic counseling confirming/
rejecting CTD:

- established or suspected hereditary disease in

the family;

+ the birth of a child with a congenital malfor-

mation;

+ physical development delay or mental retar-

dation in a child;

- recurrent spontaneous abortions, miscarria-

ges, stillbirths;

- pathology detection during screening pro-

grams;

+ consanguineous marriages;

« exposure to known or possible teratogens

during the first 3 months of pregnancy;

- unfavorable pregnancy.

The principles for treating CTD are presented in
detail in the National Guidelines[3]. The special im-
portance of informing the patient and his parents
(legal representatives) about the concept of “CTD",
as well as the need for an individual approach to
each clinical case, is emphasized. General recom-
mendations include advice on physical activity
and a balanced diet. It is necessary to choose the
right type of physical activity, adequate load and
pace of training. In addition to morning exercises,
it is necessary to perform aerobic exercise 3 times
a week for 40-60 minutes (swimming, walking or
moderate running on a treadmill, cycling/station-
ary biking, skiing in winter, badminton, bowling,
table tennis). Such types of training loads as cho-
reography, team sports with a high probability of
injury, weightlifting, as well as chess and piano
playing are not recommended due to prolonged
static loads (sitting position). High-protein foods
containing significant amounts of chondroitin sul-
fates are recommended. All patients with CTD are
recommended to consume products fortified with
substances involved in connective tissue metabo-
lism — vitamins C, E, B6, D, P and microelements:
magnesium, copper, manganese, zing, calcium, se-
lenium, sulfur.

CONCLUSION

Comorbidity in pediatrics is an insufficiently
studied phenomenon. A patient diagnosed with
two or more types of pathology should be ob-
served by a team of specialists. In this case, it is
necessary to find a common link in pathogenesis.
In addition to mesenchymal deficiency, conditions
such as endothelial dysfunction, undiagnosed po-
ly-deficiency conditions, and genetic abnormali-
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ties are possible. It is planned to develop reliable
markers for different types of comorbidity in chil-
dren.
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AOMNOJIHUTEJNIbHAA UHOOPMALNA

Bknag aBTopoB. Bce aBTOpbl BHeCn cyuie-
CTBEHHbIN BKMaZ B pa3paboTKy KoHLUenuuum, npo-
BefeHne unccnefoBaHUA W MOArOTOBKY CTaTbw,
npounu n onobpunu GuHanNbHY Bepcuio nepes
nybnukaymemn.

KoHdnukT nHtepecoB. ABTOPbI eKnapupyoT
OTCYTCTBME ABHbIX N NOTEHLMaNbHbIX KOHGINKTOB
WNHTEePECOB, CBA3aHHbIX C Ny6nMKauuen HacTos-
LLen cTaTbu.

UcTouHnK ¢uHaHcmpoBaHuA. ABTOPbI 3asB-
NAT 06 OTCYTCTBUW BHELHEro GprnHaHCMPOBaHNA
npw NnpoBefeHnn nccnegoBaHus.

NHdopmupoBaHHoe cornacvme Ha ny6nuka-
umio. ABTOPbI NOAYYUAN MUCbMEHHOe cornacue
MaumMeHTOB Ha Myb6nMKauuio MefVLMHCKMX OaH-
HbIX.
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Summary. One of the most common respiratory pathologies in infants born prematurely is bronchopulmonary
dysplasia (BPD). Pulmonary hypertension is considered a formidable and difficult to diagnose complication of BPD.
Maintaining the proper level of oxygen saturation is an integral part of nursing such patients. Cardiorespiratory
monitoring (CRM) is performed to record respiratory pauses and episodes of desaturation during sleep. The article
discusses a clinical case of cardiorespiratory monitoring to control additional oxygen therapy in a premature
infant suffering from bronchopulmonary dysplasia and BPD-associated pulmonary hypertension.

KNMHUYECKUWX CNYYAN MPUMEHEHUA KAPOUOPECMTUPATOPHOIO
MOHUTOPUPOBAHUA AN KOHTPOJA AONONHUTENbHON
KNCNOPOAOTEPANMNY HEAOHOLWIEHHOIO PEBEHKA
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Pesiome. OpHol 13 Hanbosee YacTo BCTPeYatoLLMXCA NaToNIOrMI PecnmpaTopHOro TpakTa y AeTel, poanBLIVX-
CA He[JOHOLUEeHHbIMY, ABAAETCA GpoHxoneroyHasa avncnnasusa (bJ1[). Mpo3HbIM 1 TPYAHO AMArHOCTUPYEMbIM OC-
nokHeHuem BJ1[] cumTaetca neroyHas runepTeH3us. NoagepaHrie JONMKHOIO YPOBHA caTypaLlumn KUCI0poAaa
ABNAETCA HEOTbEMJIEMON YaCTbiO BbIXaXKMBaHMA TaKNX NaLMeHTOB. [nA perncrpauny gbixaTenbHblX nay3 v 3nm-
30[10B fiecaTypaLv BO Bpems CHa MPOBOAAT KapAuopecnupaTopHoe moHuToprpoBaHue (KPM). B ctatbe pac-
CMaTpUBAETCA KIVHMYECKUA CilyYall MPUMEHEHMUA KapAnopecnpaToOpHOro MOHUTOPUPOBAHWA AJiA KOHTPONA
LOMONHUTENBHOW KNCNIOPOA0TEPaniun Y HEAOHOLLIEHHOTO pebeHKa, CTpafatoLlero 6poHXoNeroYHon aucnnasunen
n BJ1J-accoummpoBaHHOM NEroYHON FMNEPTEH3NEN.

KntoueBble cnoBa: HeJOHOLLIEHHbI pebeHOK; arnHO3; KapAMopeCcnMpaTopHOe MOHUTOPVIPOBaHME
Key words: premature infant; apnea; cardiorespiratory monitoring

INTRODUCTION Complications that arise from preterm birth are
Currently, preterm birth is a serious prob- the main causes of neonatal mortality [1].
lem that contributes to a significant increase in Bronchopulmonary dysplasia (BPD) is the most

morbidity and mortality all around the world. common chronic respiratory pathology in pre-
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mature infants, and in 45% of cases it occurs in
children with small gestational age and extreme-
ly low birth weight who have suffered respirato-
ry distress syndrome and perinatal infections [2].
Exposure to invasive measures that damage lung
tissue for a long time leads to long-term persis-
tence of changes in lung structures, including
alternating areas of hyper-expansion and atelec-
tasis, fibrosis of the alveolar septum of varying
severity, fibrosis of the bronchial submucosa,
muscle hyperplasia and the development of pul-
monary hypertension [3].

However, lung parenchyma damage is not
the only cause of the formation of bronchopul-
monary dysplasia. At present, there is a growing
understanding of the contribution of growth im-
pairment and remodeling of pulmonary vessels
to the development of this pathology. Vascular
changes can lead to elevated pulmonary vascu-
lar resistance and pulmonary pressure, which in
turn promotes the development of compensa-
tory right ventricular hypertrophy and the ap-
pearance of clinical signs of pulmonary hyper-
tension (PH).

Immaturity of respiratory control, artificial lung
ventilation (ALV) using an endotracheal tube,
leading to the development of inflammation and,
as a result, narrowing of the upper airways, predis-
position to obstruction and small airway luminal
diameter, characteristic of preterm infants, as well
as lung volume reduction and hypoventilation can
lead to low ventilation-perfusion and intrapul-
monary adaptability, causing a rapid decrease in
oxygen saturation, and contribute to the occur-
rence of episodes of intermittent hypoxemia and
frequent fluctuations in oxygenation [4, 5]. Most
are corrected by increasing the fraction of inspired
oxygen (FiO2), resulting in some degree of hyper-
oxaemia. This makes it difficult to maintain SpO,
within the target range (=92% for preterm infants
with BPD and 94-95% or more [6] for premature
infants with BPD-associated pulmonary hyperten-
sion), and newborns may spend significant peri-
ods of time with SpO, below or above target va-
lues, which requires constant monitoring for the
purpose of timely correction. To improve growth,
reduce the severity of symptoms of pulmonary hy-
pertension and the risk of sudden death associat-
ed with hypoxemia, constant maintenance of an
adequate level of oxygen saturation is required in
preterm infants with BPD and BPD-associated pul-
monary hypertension [4, 7].

Polysomnography (PSG) and cardiorespiratory
monitoring (CRM) are used as objective methods
for recording respiratory pauses and short-term

Children’s medicine of the North-West
2023 /T.11 N2 2

desaturation episodes. The use of PSG in new-
borns and children during the first three years of
life is difficult. The use of CRM is acceptable for this
category of patients. Infants with BPD may have
normal oxygen saturation and respiratory rate
during outpatient clinic visits while awake, but
they are prone to episodes of desaturation during
sleep, along with disordered breathing during the
night [8, 9].

CLINICAL CASE

Baby E. was born from the first pregnancy,
first delivery. The mother is 36 years old (elderly
primigravida), with a burdened obstetric and gy-
necological anamnesis (chronic endocervicitis).
Somatic diseases in the mother: hypotension,
polyposis of the gastrointestinal tract, varicose
veins of the lower extremities, external hemor-
rhoids in remission, chronic gastroduodenitis in
remission. Occupational hazards, smoking de-
nies.

The delivery was first, premature, at 25 1/7
weeks. Features of the course of labor were
breech presentation of the fetus, premature rup-
ture of membranes (anhydrous interval was 9
days), anhydramnios, and chorioamnionitis. At
14 weeks of gestation, the mother's blood was
found to be Rh-negative without the presence of
antibodies.

The birth weight of the baby was 700 g, body
length — 27 cm, head circumference — 22 cm,
chest circumference — 21 cm. Apgar scores 1 and
5 minutes after birth were 6 and 7 points, respec-
tively. The condition at birth was assessed as se-
vere due to the development of respiratory fail-
ure and extreme morpho-functional immaturity.
From birth, the girl was on non-invasive ventila-
tion (NIV), later transferred to nasal CPAP (NCPAP)
mode, and was oxygenated satisfactorily. On the
23rd day of life (28 2/7 weeks of postconception-
al age, PCA), a worsening condition was noted in
the form of increased respiratory failure, deterio-
ration of the clinical picture of the gastrointesti-
nal tract (elements of altered blood were noted
on the orogastric tube), manifestations of convul-
sive syndrome, caused by the implementation of
a generalized infectious process with damage to
lungs and gastrointestinal tract against the back-
ground of deep morpho-functional immaturity.
She was transferred to mechanical ventilation
with moderate parameters, after 10 days (33rd
day of life) she was extubated and transferred to
NIV, after 16 days (49th day of life) she was trans-
ferred to CPAP. From 34 4/7 weeks of PCA (66th
day of life), the infant was transferred to supple-
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mental oxygen therapy through a loose-fitting
face mask. Oxygenation was satisfactory; no signs
of increased respiratory failure were diagnosed.
On the 89th day of life (37 4/7 weeks of PCA), she
was transferred to an oxygen tent (FiO, parame-
ters were 0.3). She remained oxygen dependent
throughout the entire observation period in the
hospital.

At the age of 3 months, due to the appea-
rance of repeated regurgitation, an X-ray contrast
examination was performed, gastroesophageal
reflux disease and hiatal hernia were detected.
Consulted with a surgeon; surgical treatment is
not indicated. At 3 months 1 week, the administra-
tion of an anti-regurgitation formula was started.

According to echocardiography performed at
38 5/7 weeks of PCA, the mean pulmonary artery
pressure is equal to the systemic arterial pressure,
there are a moderate right ventricular dilatation
without significant myocardial hypertrophy and
an atypical patent ductus arteriosus. In agreement
with the pediatric cardiologist, therapy with silde-
nafil was started at a dose of 1.0 mg/kg 4 times
a day.

According to the results of echocardiogra-
phy (43 5/7 weeks of PCA), no signs of congenital
heart disease were found, patent ductus arteriosus
was not registered, moderate right heart dilation
without significant myocardial hypertrophy main-
tained, the mean pulmonary artery pressure was
40-41 mmHg.

On Neurosonography (43 5/7 weeks of PCA)
were diagnosed echo signs of post-hypoxic
changes against the background of pronounced
morpho-functional immaturity with asymmet-
ric ventriculodilation, mainly due to the occipi-
tal horn of the large ventricle of the brain. There
are periventricular leukomalacia (cystic form) and
grade | intraventricular hemorrhage on the left
side in anamnesis.

Electroencephalography data (43 6/7 weeks
of PCA) indicated the presence of moderate dif-
fuse changes in the functional state of neurons in
the cortex and subcortical structures of the brain;
There wasn’t epileptiform activity or interhemi-
spheric asymmetry.

Weight gain during observation in the hospital
was: for the 1st and 2nd months — 785 g, for the
3rd month — 392 g, for the 4th month — 861 g.

Main diagnosis: Perinatal hypoxic-ischemic
cerebral injury, periventricular leukomalacia (cys-
tic form), early recovery period, pyramid deficien-
cy syndrome in the lower extremities. Convulsive
syndrome in anamnesis. Delayed psychomotor
development.
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Associated diagnosis: Bronchopulmonary dys-
plasia originating in the perinatal period, a “new”
form, severe course, period of chronic disease,
type | respiratory failure. Respiratory distress syn-
drome in anamnesis. Pulmonary hypertension.
Prematurity 25 1/7 weeks. Extremely low birth
weight. Proliferative retinopathy of prematurity,
stage lll, zone 2. Condition after undergoing la-
ser coagulation of the left retina from 13.06.2017,
of both eyes from 27.06.2017. Necrotizing ente-
rocolitis in the fetus and newborn, stage 2a in
anamnesis. Cytomegaloviral disease, unspeci-
fied. Generalized cytomegalovirus infection, viral
carriage in anamnesis. Patent ductus arteriosus,
medically closed. Anemia of prematurity, severe,
of mixed origin. Acute hemorrhagic gastritis in
anamnesis. Gastroesophageal reflux disease wi-
thout esophagitis.

At 40 1/7 weeks of PCA, cardiorespirato-
ry monitoring was performed during sleep
while receiving supplemental oxygen therapy.
Oxygen support was turned off for 92 minutes
during monitoring to provide a true picture of
the ability to maintain oxygen saturation within
the target range. The recording duration was
258 minutes. The median oxygen saturation was
91,1% (the entire recording was analyzed), the
minimum was 74,0% (recorded only in the ab-
sence of supplemental oxygen support). A total
of 90 episodes of desaturation were recorded
(oxygen desaturation index was 21,1 events/
hour), of which 46 episodes (10,8 events/hour)
were recorded with a drop in oxygen saturation
<5%, 30 episodes were recorded with a drop
in SpO, by 5-9% (7,0 events/hour), with a drop
in SpO, by 10-20% — 13 episodes (3,0 events/
hour) and with a drop in SpO, >20% — 1 epi-
sode (0,2 events/hour). All episodes of desatu-
ration were observed in the absence of supple-
mental oxygen therapy. The number of episodes
of desaturation <90% was 64 (15,0 events/hour),
<85% — 37 episodes (8,7 events/hour), <80% —
12 episodes (2,8 events/hour). Severe brady-
cardia (83 beats per minute) was noted in the
absence in the supplemental oxygen support.
Based on the data obtained, it was decided to
continue supplemental oxygen therapy at home.

At 48 3/7 weeks of PCA, repeated cardiorespi-
ratory sleep monitoring was performed at home.
Before the study, the infant had been without sup-
plemental oxygen support for 7 days. The record-
ing duration was 296 minutes. The median oxy-
gen saturation during the infant’s sleep (93,1 per
cent) was lower than recommended standards.
Positive dynamics were observed in the form of an
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increase in median oxygen saturation compared
to previous monitoring. The minimum value of
median SpO, was 84,0%. Episodes of desatura-
tion with independent recovery were diagnosed
(oxygen desaturation index was 19,3 events/
hour), with a drop in oxygen saturation <5% —
60 episodes (13,9 events/hour), 5-9% — 23 ep-
isodes (5,3 events/hour), 10-20% — 0 episodes.
The number of episodes of decreased saturation
<90% — 41 (9,5 events/hour), <85% — 1 episode
(0,2 events/hour), <80% not registered. At the
moments of desaturation, bradycardia was noted
(96 beats per minute). Dynamic monitoring was
recommended.

CONCLUSION

The formation of BPD in this infant was faci-
litated by factors such as mother’'s unfavorable
obstetric and somatic anamnesis, premature
birth, the need for intensive oxygen therapy due
to type | respiratory failure, oxygen dependence
up to five months of life. Characteristic clinical
and radiological changes indicated the develop-
ment of BPD. The need for supplemental oxygen
therapy at 36 weeks of PCA suggests severe BPD.
Hypoxic-ischemic brain injury, grade | intraven-
tricular hemorrhage, and cystic periventricular
leukomalacia were diagnosed. Cardiorespiratory
sleep monitoring allowed us to establish positive
dynamics in the form of an increase in the level
of median oxygen saturation in the absence of
oxygen support. However, attention is drawn
to pronounced desaturation, accompanied by
bradycardia, which requires dynamic moni-
toring.
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IN MEMORY OF A TEACHER. ABOUT NIKOLAI PAVLOVICH SHABALOV
NAMATU YHUTENA. O HUKOJIAE NMABJIOBUAYE LUABAJIOBE

Hukonaii MaBnosuny LLabanos
(21.03.1939-27.02.2023)

Nikolai Pavlovich was born on March 21, 1939
in Leningrad. When he was 2 years old, the Great
Patriotic War began. He and his mother spent all
900 days of the blockade in their hometown. During
the siege at the Leningrad Pediatric Medical Institute
(LPMI), he was saved from severe pneumonia.

In 1956 N.P. Shabalov entered the LPMI. His
teacher and mentor was an academician, head of
the department of hospital pediatrics Alexander
Fedorovich Tur. After graduating from the institute
in 1962, Nikolai Pavlovich was admitted to this de-
partment, first as a clinical resident, and two years
later as a postgraduate student. Under the guid-
ance of A.F. Tur and professor of the Department of
Biochemistry of LPMI A.A. Yuryev in 1967, Nikolai
Pavlovich defended his PhD thesis on the topic
“Adenosine triphosphatase activity of erythrocytes
in acute leukemia in children.”

“Blood of healthy children of different ages”
(1970) is the first monograph co-authored with
Teacher. In 1977, Nikolai Pavlovich defended his
doctoral thesis “Pathogenesis, clinical picture, dif-
ferential diagnosis and treatment of idiopathic
thrombocytopenic purpura in children.”

Not only hematology, but also neonatology de-
veloping at that moment attracted N.P. Shabalov.
Understanding the relevance of the problem of
nursing newborns, Nikolai Pavlovich took an ac-
tive part in organizing and opening departments
of pathology of newborns in the structure of the
Children's City Hospital Ne 1 built in Leningrad. For
remote monitoring of the condition of children in
maternity hospitals, together with E.K. Tsybulkin,
E.V. Guber, V.A. Lyubimenko developed the au-
tomated program “DINAR”. In 1980, the first
Reanimation and Consultation Center in the Soviet
Union was opened, which is still operating today.

Since the opening of the hospital in 1977 and
until 2016, N.P. Shabalov weekly advised the de-
partments of resuscitation and pathology of new-
borns of Children's City Hospital N° 1.

In 1985 N.P. Shabalov organized and headed
the first department of pediatrics in Russia with
courses in perinatology on the faculty of advanced
training of doctors at the LPMI, the main task of

which was the training and retraining of neona-
tologists. During the existence of the department,
employees, postgraduate students, and applicants
published 10 monographs, 14 textbooks, 3 guides
for doctors, 4 reference books, 2 collections of sci-
entific works and more than 300 different articles.

Since 1993, Nikolai Pavlovich headed the de-
partment and clinic of childhood diseases at the
Military Medical Academy named after S.M. Kirov.
Until 2009, Nikolai Pavlovich was the head of
both departments. Since 2007, he became presi-
dent of the St. Petersburg branch of the Union of
Pediatricians of Russia.

Special credit goes to N.P. Shabalov in the or-
ganization of pediatric education in Russia. After
numerous reissues of his textbooks, manuals and
teaching aids both on general pediatrics and on
individual sections of private pediatrics, it can be
argued that the very concept of pediatric educa-
tion today is being formed on the basis of these
textbooks. The entire training program for pedia-
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tricians is essentially built on the basis of educa-
tional literature written by N.P. Shabalov.

N.P. Shabalov is the author and co-author of a
large number of articles, monographs and manu-
als on perinatology. In this regard, it is worth no-
ting his pioneering work on clinical pharmacology
in neonates, perinatal hematology and hemosta-
siology, neonatal asphyxia, including asphyxia
due to chronic intrauterine hypoxia, algorithms
for primary newborn care in the maternity ward.
N.P. Shabalov systematized the doctrine of border-
line states of newborns and highlighted a number
of new transitional states. He formulated the con-
cept of the phase nature of changes in hemostasis,
developed a classification of neonatal jaundice,
and expressed a number of key considerations
about perinatal infections and posthypoxic en-
cephalopathy. The contribution of N.P. Shabalov
to pediatric hematology is great. With the assis-
tance of academician A.F. Tur, he turned out to be
the author of the first in the Soviet Union age-re-
lated standards for peripheral blood parameters
in children in the aspect of the physiology of he-
matopoiesis in various periods of childhood. In
collaboration with A.V. Papayan, Nikolai Pavlovich
was the author of the doctrine of hemorrhagic dia-
thesis in infants. He first proved the role of here-
ditary thrombocytopathies in the pathogenesis of
idiopathic thrombocytopenic purpura.

Nikolai Pavlovich is one of the few whose scien-
tific work is based on a solid historical basis. Many
of his studies are entirely devoted to the history of
pediatrics.

Continuing the work begun by Academician
A.F. Tur, N.P. Shabalov is the main initiator and
inspirer of a new direction in pediatrics — peri-
natology, not only in theoretical terms, but also
in its practical implementation. In collaboration
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with E.K. Tsybulkin and V.A. Lyubimenko, he cre-
ated a coherent system of providing medical care
for newborns in the metropolis, implemented
throughout Russia.

It is difficult to list all the titles of the scien-
tist — academician of the International Academy
of Sciences of Ecology, Human Safety and Nature,
honorary professor of the Kazakh National Medical
University named after S.D. Asfendiyarov, honorary
professor of the Children's Scientific and Clinical
Center for Infectious Diseases, president of the
regional branch of the Union of Pediatricians of
Russia in St. Petersburg, Honored Scientist of the
Russian Federation, laureate of the State Prize of
the Russian Federation, Honored Doctor of the
Russian Federation. Nikolai Pavlovich was awarded
the Order of Honor (Russia), the Order of St. Michael
the Archangel, numerous medals and other awards.

Nikolai Pavlovich’s students are now working in
all parts of Russia and the world. Under his lead-
ership, 77 candidate and 24 doctoral dissertations
were defended; Nikolai Pavlovich’s students head
departments in St. Petersburg, Chita, Nalchik,
Irkutsk, Samarkand, and Bishkek.

Nikolai Pavlovich was an amazingly bright per-
son who rejoiced at the success of his students
more than his own. For the pediatricians of the
country, he was like a universal Teacher. His me-
mory will forever stay in our hearts.

Editor-in-Chief

"Children's medicine of the North-West",
Professor D.O. Ilvanov

[naBHbIN pefaKkTop XypHana

«Children's medicine of the North-West»,
npodeccop A.0. VisaHoB

© 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

PERSONALITIES



ISSN 2221-2582

MPABUNA O4J1A ABTOPOB

¥Yma. npukasom pekmopa
Ore0y BO Cr6ITiMY MuH3zdpasa Poccuu om 15.03.2021 e.
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HACTOALWME NPABUJIA ANA ABTOPOB
ABNAIOTCA USAATEJIbCKAM OTOBOPOM

YcnoBua HactoAwero [doroBopa (mnanee «[o-
roBop») ABNATCA Ny6nuyHon odepTon B COOT-
BeTCTBUM C N.2 cT.437 [paxpaHCKoro kopekca
Poccuiickon ®epepaumn. JaHHbin Jorosop onpe-
fenAaeT B3aMMOOTHOLUEHUA MexXay pepakumen
xypHana «Children's medicine of the North-West
(JeTtckaa mepguumHa CeBepo-3anaga)» (ganee no
TeKkcTy «KypHan»), 3apernctpupoBaHHoro Qepe-
panbHoOW cy»K601 No Hag3opy B chepe CBA3M, UH-
GOPMaLMOHHBIX TEXHONOMMIA U MAacCOBbIX KOMMY-
HuKauuninm (POCKOMHAL3OP), NMun Ne ®C77-805334
ot 1 mapTta 2021 r., MeHyemMon B JanbHenlem
«Pepakumnsa» 1 ABNALLWENCA CTPYKTYPHbIM Mnoa-
pa3geneHnem OIrbOY BO CMN6IMTIMY MwuH3gpasa
Poccum, n aBTOpOM 1/Unm aBTOPCKMM KOSIEKTU-
BOM (MN1 MHbIM NpaBoobnagatenem), MeHyemblM
B AasibHenwem «ABTOp», NPUHABWNM Ny6nnyHoe
npegnoxeHune (opepTy) o 3aKknoyeHnn Jorosopa.

ABTOp nepepaet Pegakunmv gna nsgaHna aBTop-
CKUI OPUTMHAN UNn PyKonucb. YKasaHHbI aBTop-
CKUI OpUrHan AOMKEH COOTBETCTBOBATb Tpebo-
BaHMAM, yKa3aHHbIM B pa3fenax «lpefcraBneHune
pykonucu B »ypHan», «OdopmMneHune pykonucm.,
Mpu paccMOTPEHNN NOJSyYEHHbIX aBTOPCKUX Ma-
TepuanoB MKypHan pykoBoacTyeTcA «EAMHbIMM
TpeboBaHNAMYN K PYKONUCAM, NpeacTaBnaeMbiM B
6rnomeanUnHCKIME XypHanbl» (Intern. committee of
medical journal editors. Uniform requirements for
manuscripts submitted to biomedical journals //
Ann. Intern. Med. 1997; 126: 36-47).

B ’KypHane neuatatTcsa paHee He onyo6nunko-
BaHHble paboTbl Mo npodusio KypHana.

KypHan He paccmaTtpuBaeT paboTbl, pe3ynb-
TaTbl KOTOPbIX MO OOMbLUEN YacTu yXKe Obln ony-
6MMKOBaHbl UM OMMUCaHbl B CTaTbAX, MpefcTaB-
NEHHbIX UW MPUHATBIX ANnA nyénukauum B gpyrue
neyaTHble WM 3NEKTPOHHbIE CpeacTBa MacCOBOW
nHoopmaunn. NpepctaBnaa cTaTblo, aBTOP BCer-
[la [OIMKEH CTaBUTb pefaKkumio B M3BECTHOCTb 060
BCEX HamMpaBfieHMAX 3TOW CTaTbW B MevyaTb M O
npeabiaywmnx nybnukaymax, Kotopble MoryT pac-
CMATpMBaTbCA KaK MHOXECTBEHHble unu ayonu-
pyowme nyéankaumm Ton »ke CaMoW AN OYeHb
6nu3kon paboTbl. ABTOp [OMKEH YBEAOMUTb pe-
JAKUWIO O TOM, COLEPXKUT NN CTaTbA yxKe onyonu-

KOBaHHble MaTepuanbl U MpPefoCTaBUTb CCbUTKK
Ha npegbiaylyto, 4Tobbl AaTb pefakuum BO3MOX-
HOCTb MPUHATb PeLleHne, Kak NoCTynuTb B AaH-
HOW cuTyaummn. He npnHMMaloTca K neyaTun cTatby,
npegcrtasnsalowmne cobo oTaeNbHble 3Tanbl He3a-
BEPLUEHHbIX NCCNIeOBaHNI, a TakKe CTaTby C Ha-
pyweHvem «[paBun 1 HOPM ryMaHHOro obpatie-
HUA C BOOOBEKTAMM NCCNIeA0BAHIAY.
PasmelleHne nybnnkaumii BO3MOXHO TOSbKO
nocsne noayyYeHusi NONOXKUTENIbHOW pPeLIeH3MN.
Bce cTtatbu, B TOM Ymcrie cTaTbl acnMpPaHTOB 1
LOKTOPAHTOB, Ny6nmKytoTcsa 6ecnnaTHo.

NMPEACTABJIEHUE PYKOIMUCU B XKYPHAN
ABTOpPCKMI OpUTMHaN MNPUHUMAaET pepakuus.
MoanncaHHaa ABTOPOM PYKOMUCb LOMKHA ObITb
OTnpaBsfeHa B agpec pefakunny No 31eKTPOHHOW
noute Ha agpec |[t2007@inbox.ru. ABTOop fonXeH
OTNPaBUTb KOHEYHYIO BEPCUIO PYKONUCK U AaTb
danny HasBaHue, cocTosALlee U3 GpaMmuInmM NepBo-
ro aBTopa v nepsbix 2-3 COKpaLleHHbIX C/IOB U3
Ha3BaHWA cTaTbu. IHpopmaLmo 06 opopmneHmnmn
MOXHO YTOYHUTb Ha canTe: http://0js3.gpmu.org/
index.php/childmed/index.

COMPOBOAUTEJIbHbIE LOKYMEHTDI

K aBTOpcKOMy opururHany Heobxoaumo npwu-
NOXUTb SKCMEepTHOE 3aK/UYeHne O BO3MOXHO-
CT onybnMKoBaHMA B OTKPbLITOM neyatu (6naHk
MOHO CKauaTb Ha canTte https://www.gpmu.org/
science/pediatrics-magazine/).

Pykonucb cumtaetca noctynuelien B Pepak-
LMo, ecnn OHa MnpefCTaBneHa KOMMIEKTHO W
odopmneHa B COOTBETCTBUN C OMMCAHHbIMK Tpe-
6oBaHuAMK. [lpepnBapuTeENbHOE PACCMOTPEHUE
pykonucu, He 3aKka3aHHoW Pepakuumen, He AaBnAeT-
ca GaKTOM 3aKnoyeHUsa Mexxgy CTOpOHamMu n3fga-
Tenbckoro [lorosopa.

Ona ny6nukayum B XKypHane Heobxoamumo npe-
LOCTaBUTb PYKOMUCH W HanpaeieHre Ha Nybnuvka-
LIMI0 OT YUpEeXXAeHMs C paspelleHmemM Ha nybnuka-
L0 B OTKPbITOM NeyaTu.

Mpn npepcrasneHnn pykonucu B MypHan As-
TOPbI HECYT OTBETCTBEHHOCTb 3@ PaCcKpbITUE CBOMX
bVHAHCOBbBIX 1 APYrnX KOHPINKTHbBIX NHTEPECOB,

NHOOPMALIMA
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CNocobHbIX OKa3aTb BAMAHME Ha X paboTy. B py-
KOMMCKU JOMXKHbI ObITb YNOMAHYTbI BCE NMLa U Op-
raHmsaumu, okasaslune GUHAHCOBYIO MOAAEPKKY
(B BMAe rpaHToB, 060pynOBaHMA, NEKAPCTB UK
BCEro 3TOro BMecTe), a TakKe apyroe ¢prHaHcoBoe
WU NNYHOE yyacTue.

ABTOPCKOE NPABO
Pepakuma otbupaeTt, roToBUT K Ny6nmnkKaumum u

ny6nukyet nepefaHHble ABTOpamMu MaTepuansbl.

ABTOpCKOE MNpaBO Ha KOHKPETHYI CTaTblo npwu-

HagNeXxuT aBTopaM CTaTbu. ABTOPCKUI FoHOpap

3a nybnukauyum ctaten B KypHane He Bbiniayu-

BaeTcA. ABTOp nepegaert, a Pegakuuna npuHumaet

aBTOPCKMe MaTepuasbl Ha cnegyoLwmnx yCoBusaX:

1) Pepakuum nepepaetca npaBO Ha OpOopMIIeHME,
nsfaHve, nepepauy *KypHana c ony6nMKoBaHHbIM
MaTepuanom ABTopa Ans uenen pedeprpoBaHns
cTaten n3 Hero B PedepatmBHOM XypHane BU-
HUTW, PHULL n 6a3ax gaHHbIX, pacnpocTpaHeHne
KypHana/aBTopCcKnX maTepuanoB B MeYaTHbIX ”
SNEeKTPOHHbIX N3AAHUAX, BK/IOYAA pa3MeLleHne Ha
BblOpaHHbIX MO0 CcO3AaHHbIX Pegakunen cantax B
cetn VIHTepHeT B Lenax gocTyna K nyénukauuu B
WHTEPAKTMBHOM peXunme noboro 3anHTepecoBaH-
HOro nnua 13 nboro mecTta n B Ntoboe Bpems, a
TaKXe Ha pacnpocTpaHeHmne XypHana c onybnuko-
BaHHbIM MaTepuranom ABTopa Mo NoANucKe;

2) TeppuTOpUA, HA KOTOPOW pa3peLlaeTca UCNonb30-
BaTb aBTOPCKMI MaTepuan, — Poccuiickaa Qepe-
pauma n ceTb VIHTepHeT;

3) cpok pencteua [Jorosopa — 5 net. o ncreueHum
yKa3zaHHoro cpoka Peflakuusa octaBnsaet 3a coboi,
a ABTop noaTBepxaaeT 6eccpoyHoe npaBo Pepak-
UMM Ha NPOOOIIKEHME pa3MeLLleHNA aBTOPCKOro
MaTepuana B cetn IHTepHerT;

4) Pepakuma BnpaBe No CBOeMy YycMOTpeHuto 6e3
KaKNX-MbOo COrnacoBaHUn ¢ ABTOPOM 3aK/louyaTb
[OroBOpPbI 1 COMNalIeHnsa C TPETbUMIK NTNLAMMU, Ha-
npasfieHHble Ha JOMOJIHUTENbHbIE Mepbl MO 3alyn-
Te aBTOPCKUX U M3[4aTeNbCKNX NpaB.;

5) ABTOp rapaHTMpyeT, 4To ncrnonb3oBaHue Pepak-
umen npefocTaBAeHHOro UM no HacroAwemy [o-
roBOpYy aBTOPCKOro Matepuana He HapywuT npas
TPeTbUX NnL;

6) ABTOp OCTaBJisieT 3a cO60l NPaBO UCMOJIb30BaTb
npefocTaBieHHbI NO HacToAwemy [orosopy
aBTOPCKNI MaTepuan CaMoCTOATeNbHO, Nepepa-
BaTb NpaBa Ha Hero no JOroBopy TPeTbUM nnuam,
eCnn 3TO He NPOTMBOPEeYUT HactoAauwemy [doro-
BOPY;

7) Pepakuua npepoctaBnfetr ABTOPY BO3MOXHOCTb
6€3B0O3ME3HOIO MOyUYEHMNA CNPaBKU C 31IEKTPOH-
HbIMU agpecamu ero odurLManbHON Ny6nKauum B
cetu IHTepHeT;
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8) npw nepeneyaTke CTaTby WM €€ YaCcTK CCbINKa Ha
nepsyto nybnmkaumio B >KypHarne oba3aTtenbHa.

NoPAAOK 3AKJIOMEHUA AOTOBOPA
M U3MEHEHWA ErO YCJIOBUN

3aknoueHrem [loroBopa cO CTOPOHbI Pepak-
uun AsnaeTca onybnuKoBaHWe PYKOMUCU AaH-
Horo ABTopa B XxypHane «Children’s medicine of
the North-West» n pa3melyeHune ero TekcTa B cetu
NHTepHeT. 3akniouyeHem [JoroBopa CO CTOPOHbI
ABTOpa, T. €. NMONHbIM U 6€30roBOPOYHBIM MpU-
HATMeM ABTOpom ycnosui [oroBopa, ABnAeTcA
nepegava ABTOPOM PYKOMUCK 1 SKCMEPTHOrO 3a-
KIoYeHus.

O®OPMIJIEHUE PYKONUCHU

Pepakuma »ypHana npuBeTCTBYeT MOMHOCTbIO
[BYA3blUHbIE CTaTbMW.

Cratba ponxHa nmetb (HA PYCCKOM U AHT-
JINNCKOM A3bIKAX):

1. 3arnaBue (Title) BOMKHO ObITb KPATKMUM (He
6onee 120 3HAKOB), TOYHO OTpaXKalLWUM coaep-
XKaHue cTaTbu.

2. CBegeHusa 06 aBTOpax (NyonukyoTtca). Ana
Kax[Joro aBTopa yKa3sbiBalTca: Gamunua, nma m
0TYeCTBO, MeCTO pPaboTbl, MOYTOBBIN afpec MecTa
pabotbl, e-mail, ORCID. Gamunun aBTOpPOB pe-
KOMEHZYeTCA TPaHCIMTepUpPOBaTb TaK e, Kak B
npeabiaywmnx nyénmkauusax mnm no cucteme BGN
(Board of Geographic Names), cm. cant http://
www.translit.ru.

3. Pestome (Summary) (1500-2000 3HaKkoB, unu
200-250 cnoB) nomeLyatoT nepes TeKCTOM CTaTbU.
Pesiome He TpebyeTca npu nybnvkauum peueH-
3UIN, OTYETOB O KOHbepeHUMAX, UHGOPMALMOH-
HbIX MUCEM.

ABTOpCKOe pe3iome K CTaTbe ABNAETCA OCHOB-
HbIM MCTOYHNKOM MHPOPMaLIM B OTEYECTBEHHbIX
1 3apy6exKHbIX MHGOPMALMOHHbIX cucTeMax u ba-
3ax AaHHbIX, UHAEKCMpYLWUX XypHan. Pesiome
[OCTYNHO Ha canTe xypHana «Children’s medicine
of the North-West» n nHpekcnpyetca ceteBbiMn
NMOUCKOBbIMK cucTeMamn. 3 aHHOTauum [onx-
Ha ObITb MOHATHA CYTb MCCNeAOBaHUA, HYXHO NN
obpallaTbCa K MOTHOMY TEKCTY CTaTbM ANA Nony-
yeHmAa Gonee noapoO6GHONM, WMHTepecylollel ero
nHbopmauun. Pesome [OMKHO M3naratb TONIbKO
cylwecTBeHHble hakTbl paboTbl.

PekomeHayeMas CTpPyKTypa aHHOTaLUW: BBe-
aeHue (Background), uenn n 3agaum (Purposes
and tasks), metoabl (Materials and methods),
pe3synbTtatbl (Results), BbiBoabl (Conclusion).
MpenmeT, TeMy, Lenb paboTbl HY>KHO YKa3blBaTb,
€C/IN OHM He ACHblI U3 3arnaBuA CTaTbU; MeTOf
AN MEeTOAONOrNi0 NpoBeaeHusa paboTbl uene-

INFORMATION
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Co06pa3HO OMUCbIBATb, €CAIN OHW OTAMYaTCA
HOBW3HOW MW NPeACTaBAAT UHTEPEC C TOUYKM
3peHusa gaHHom paboTbl. O6bEM TeKCTa aBTOp-
CKOro pesiome onpepenseTca copepxaHuem
nyé6nukaumm (o6bemMom cBefeHUn, X HayuyHoW
LEeHHOCTbIO N/ NpaKTUYeCKUM 3HaYeHUEM) U
JonxeH 6biTb B Nnpeaenax 200-250 cnos (1500-
2000 3HakoB).

4. Knrouesble cnosa (Key words) ot 3 go 10 knio-
YeBbIX CJIOB WS CJIOBOCOYETAHUI, KOTOpble 6yayT
Cnoco6CcTBOBaTb MPaBUIbHOMY MepeKkpecTHOMY
NHAEKCMPOBAHMIO CTaTbl, MOMELLAIOTCA Noj pesto-
Me C NMOoJ3arofIoBKOM «KJloueBble ClioBay. Mcrnornb-
3yNTe TEPMMHbI U3 CNUCKA MEeAULMHCKUX Mpeg-
MeTHbIX 3aronoBkos (Medical Subject Headings),
npueeneHHoro B Index Medicus (ecnun B 3TOM cnu-
CKe ellle OTCYTCTBYIOT nogxogdAwme o603HaueHna
ANs HelaBHO BBEJEHHbIX TEPMUHOB, Nofbepute
Hambonee 6nusKue M3 umelowmxcs). Knioyesble
CNOBa pa3fenAnTCca TOYKOM C 3aNATON.

5.3aronoBKu Tabnuu, NOANNCY K pUCYHKamM,
a TakXKe BCe TEKCTbl Ha PUCYHKax U B Tabnmuax
LOMKHbI ObITb HA PYCCKOM M aHTAIMNCKOM A3blKaXx.

6. Jiutepatypa (References). Cnucok nutepa-
Typbl OOMKEH NpefcTaBnAaTb MosiHoe 6ubnavor-
padunueckoe onucaHme LUTUPYEMbIX PaboT B
cootBeTcTBMM ¢ NLM (National Library of Medi-
cine) Author A.A. Author B.B. Author C.C. Title
of article. Title of Journal. 2005;10(2):49-53.
Cnucok ¢hopmupyemcsa 8 nopssdKe ynoMuHaHus
UCMOYHUKOB (eClIN UCTOYHMK YNMOMUHAETCA He-
CKOMbKO pa3, TO WCMONb3yeTcA HOMEpP CCbUIKU
nepBoro ynommuHaHus). B onncaHnm ykasbiBatoTca
BCE aBTOopbl nybnukauuwn. bubnuorpadpuueckue
CCbIIKM B TEKCTe CTaTbX AAloTCA UUdpon B KBa-
JpaTHbIX CKobKax. CCbIfIKU Ha HeonybMKoBaHHbIe
paboTbl He foNyCKalTCA.

KHura: ABTop(bl) Ha3BaHMe KHUTK (3HaK TOYKa)
MecCTO M3faHunA (ABoeToume) Ha3BaHUe M3paTesb-
CTBa (3HaK TOYKa C 3anATON) roJ N3aaHus.

Ecnn B KauecTBe aBTOpa KHUTM BbICTYMAET pe-
JaKTop, To nocne damunum cnegyet pep.

MpeobpaxxeHcknii b. C.,, TEmknH A. C., Jluxaués A.
I. bone3Hwu yxa, ropna n Hoca. M.: MegnuyuHa; 1968.

Pap3unHckuin B. E., pen. MepuHeonorus: yye6-
Hoe nocobwue. M.: PY[IH; 2008.

Brandenburg J. H., Ponti G. S., Worring A. F. eds.
Vocal cord injection with autogenous fat. 3 rd ed.
NY: Mosby; 1998.

maBa n3 KHuru: ABTOp (bl) Ha3BaHWe rnaBbl
(3HaK TouKa) B KH.: unu In: panee onncaHne KHUrK
[ABTOp (bl) Ha3BaHMe KHUM (3HAK TOYKa) MECTO 13-
JaHuA (oBoeTouMe) Ha3BaHMe M3aaTeNbCTBa (3HAK
TOYKa C 3anATON) rof u3gaHual (gBoetoune) cTp.
oT 1 go.
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Kopobkos I'. A. Temn peun. B kH.: CoBpemMeH-
Hble npobnembl GM3MONOrM U NATONIOTN PeYn:
€6.7p. T.23. M,; 1989: 107-11.

Cmames us xxypHana

ABTOp (bl) Ha3BaHMe CTaTbU (3HAK TOUKA) Ha3Ba-
Hue XypHana (3HaK To4YKa) rog nsgaHua (3HaKk Tou-
Ka C 3anAToi) TOM (eCnn eCTb B KPYr/blX CKOOKax
HOMep »KypHana) 3aTem 3HakK (gBoeToune) CTpaHu-
bl OT 1 J0.

KuptoweHnkos A. 1., Cosun M. I, MiBaHoBa I1. C.
MONMKNCTO3HbIE ANUYHUKM. AKYLLEPCTBO U TMHEKO-
norma. 1994; N 1: 11-4.

Brandenburg J. H., PontiG. S., Worring A. F.
Vocal cord injection with autogenous fat: a long-
term magnetic resona. Laryngoscope. 1996; 106 (2,
pt 1): 174-80.

Te3ucbl 00k1a008, Mamepuasnsl HAy4HbIX KOH.

Babun A. W., NNesawos M. M. HoBbIl1 anropuntm
Haxo>KAEeHUA KyNbMUHALNN SKCNEPUMEHTANIbHOIO
HucTarma (MuHnmeTpusa). lll cbesg oToprHONapUH-
ronoros Pecn. benapycb: Te3. gokn. MuHck; 1992:
68-70.

Canos . A., MapuHywkuH []. H. Akywepckas
TaKTMKa Npu BHYTPUYTPOOHOW rmbenn nnopa. B
KH.: Matepuanbl IV Poccuiickoro popyma «Matb 1
anta». M.; 2000; u. 1: 516-9.

Aemopecepamei

MNetpoB C. M.Bpema peakumm un cnyxoBas
ajanTauua B Hopme 1 npu nepudepmnyecknx no-
parkeHuAx cnyxa. ABToped. Auc... KaHA. Mef. HayK.
Cne.; 1993.

OnucaHue lumepHem-pecypca

Llernos V. Hackonbko Benuka pofib MUKPO-
¢dnopbl B 6ronorum Buaa-xo3amnHa? MKusble cucte-
Mbl: HAyYHbI 3NIEKTPOHHBIN XypHas. [locTyneH no:
http://www.biorf.ru/catalog.aspx?cat_id=396&d_
no=3576 (naTta obpauweHuns 02.07.2012).

Kealy M. A, SmallR. E., LiamputtongP.
Recovery after caesarean birth: a qualitative study
of women’s accounts in Victoria, Australia. BMC
Pregnancy and Childbirth. 2010. Available at:
http://www.biomedcentral.com/1471-2393/10/
47/. (accessed 11.09.2013).

Insa Bcex ctaten, umetowmnx DOI, nHaekc Heob-
XOZMMO yKa3blBaTb B KOHLie bubnnorpadumnueckoro
onuncaHus.

Mo HOBbIM MpaBunaM, yYnTbiBalOWKM TPebo-
BaHMA MEXAYHapPOAHbIX CUCTEM LUTMPOBAHWUA,
6ubnuorpaduueckue cnucku (References) exogst
B @aHI10A13blUHbIN GNIOK CTaTbW U, COOTBETCTBEHHO,
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LLOMKHbI 1aBaTbCA He TONbKO Ha A3bIKe OPUrMHana,
HO 1 B naTuHUUe (pomaHckum andasutom). MNosto-
My aBTOpPbI CTaTel JOMKHbI faBaTb CNMCOK NuTepa-
TYpPbl B IBYX BapMaHTax: OAMH Ha A3blKe OpUrnHana
(pycckoa3bluHbIe UCTOYHUKY KUPUIIALIEN, aHTNIO-
A3blYHbIE NATUHULEN), KaK ObINo NPUHATO paHee,
1 OTHEeNbHbIM 6IOKOM TOT e CMUCOK NnTepaTypbl
(References) B pomaHckom andasuTe gna Scopus u
LPYrux mexayHapoaHbIx 6a3 aHHbIX, NOBTOPAA B
HeM BCe MCTOYHUKU NUTepaTypbl, HE3aBUCUMO OT
TOro, UMETCA NN Cpeln HUX MHOCTPaHHble. Ecnn
B CMUCKE eCTb CCbUIKU Ha MHOCTPaHHble nybnuka-
LUK, OHN MOSTHOCTbIO MOBTOPAKTCA B CMUCKE, rO-
TOBALLEMCA B POMaHCKOM andasuTe.

B pomaHckoM andaBute AnA pyccKOA3bIYHbIX
NCTOYHUKOB TpebyeTca cneaytoLas CTpykTypa ou-
6nuorpaduyeckoin ccoku: aBTop(bl) (TpaHcnnTe-
pauusa), nepeBof Ha3BaHWA KHUTU WX CTaTbM Ha
AHMMACKUIA A3bIK, HAa3BaHME UCTOYHUKA (TpaHC-
nuTepauus), BbIXOAHble [aHHble B UUPPOBOM
dopmaTe, yKazaHme Ha A3blK CTaTbh B CKOOKax (in
Russian).

TexHonorna NOAroTOBKM CCbUIOK C MUCMOJb30-
BaHMEeM CUCTeMbl aBTOMaTUYeCKOW TpaHcauTepa-
LUK 1 NepeBoYMKa.

Ha cante http://www.translit.ru moxHo 6ec-
MAaTHO BOCMO/Ib30BaTbCA MPOrpPamMmmoin TpaHIn-
Tepaumm pyccKoro Tekcta B naTuHuuy. Mporpam-
Ma OYeHb NPOoCTas.

1. Bxogum B nporpammy Translit.ru. B okoLwwke
«BapUWaHTbl» BblOMpaeM cuUCTeMy TpaHCaUTepa-
unm BGN (Board of Geographic Names). BctaBns-
eMm B crneumasnibHoe rnoJsie Becb TEKCT 6ubnnorpa-
dUM Ha PYyCcCKOM A3blKE M HaXXMMaeM KHOTMKY «B
TPaAHCNTY.

2. Konvpyem TpaHCIUTEPUPOBAHHbIN TEKCT B
rotoBawWwmMnca cnncok References.

3. lNepeBoavM C MOMOLLbD aBTOMATUYECKOro
nepeBofuMKa Ha3BaHWE KHUTW, CTaTby, MOCTAaHOB-
NeHVA 1 T.A. HAa aHMUNCKUI A3bIK, NepeHOCM ero
B roToBAWMIACA cnnCcOK. [epeBop, 6e3ycnoBHO,
TpebyeT pefakTUPOBaAHUA, MOITOMY JAaHHYIO YacTb
Heob6X0AMMO rOTOBUTb YeNIOBEKY, MOHUMAOLLEMY
AHTTINNCKNN A3bIK.

4, O6beanHAEeM ONUCaHUA B COOTBETCTBUM C
NPUHATLIMY NPaBUaMU U PefakTUpPyeM CMNCOK.

5. B KOHLe CCbUTKM B KPYTblX CKOOKax yKa3blBa-
etca (in Russian). Ccbinka rotosa.

Mpumepbl TpaHCAMTEpPAUUMN PYCCKOA3bIYHbIX
WCTOYHUKOB NuTepaTypbl AN  aHMI0A3bIYHOTO
6noka cratbu

KHura: Avtor (y) Nazvanie knigi (znak tochka)
[The title of the book in english] (znak tochka)
Mesto izdaniya (dvoetochie) Nazvanie izdatel’stva
(znak tochka s zapyatoy) god izdaniya.

ISSN 2221-2582

Preobrazhenskiy B.S., TemkinYa.S.,Likhachev A.
G. Bolezni ukha, gorla i nosa. [Diseases of the ear,
nose and throat]. M.: Meditsina; 1968. (in Russian).

Radzinskiy V. E., ed. Perioneologiya: uchebnoe
posobie. [Perineology tutorial]. M.: RUDN; 2008. (in
Russian).

lmaesa u3 kHuru: Avtor (y) Nazvanie glavy
(znak tochka) [The title of the article in english]
(znak tochka) In: Avtor (y) Nazvanie knigi (znak
tochka) Mesto izdaniya (dvoetochie) Nazvanie
izdatel'stva (znak tochka s zapyatoy) god izdaniyal.
(dvoetochie) stranisi ot i do.

Korobkov G. A. Temp rechi. [Rate of speech]. In.:
Sovremennye problemy fiziologii i patologii rechi:
sb. tr. T. 23. M.; 1989: 107-11. (in Russian).

Cratba u3 xypHana: Avtor (y) Nazvanie stat’l
(znak tochka) [The title of the article in english]
(znak tochka) Nazvanie zhurnala (znak tochka)
god izdaniya (znak tochka s zapyatoy) tom (esli
est’ v kruglykh skobkakh nomer zhurnala) zatem
(znak dvoetochie) stranitsy ot i do.

Kiryushchenkov A. P., Sovchi M. G., lvanova P.
S. Polikistoznye vyaichniki. [Polycystic ovaryl.
Akusherstvo i ginekologiya. 1994; N 1: 11-4. (in
Russian).

Te3ucel 00K/1a008, MAMePUAsbl HAYYHbIX KOHE.

Babiy A. I., LevashovM. M. Novyy algoritm
nakhozhdeniya kul’'minatsii eksperimental’nogo
nistagma (minimetriya). [New algorithm of finding
of the culmination experimental nystagmus
(minimetriya)]. Il s'ezd otorinolaringologov Resp.
Belarus’: tez. dokl. Minsk; 1992: 68-70. (in Russian).

Salov I. A., Marinushkin D. N. Akusherskaya
taktika pri vnutriutrobnoy gibeli ploda. [Obstetric
tactics in intrauterine fetal death]. In: Materialy
IV Rossiyskogo foruma «Mat’ i ditya». M.; 2000;
ch.1:516-9. (in Russian).

Aemopecpepamei

Petrov S. M. Vremya reaktsii i slukhovaya adap-
tatsiya v norme i pri perifericheskikh porazheni-
yakh slukha. [Time of reaction and acoustical ad-
aptation in norm and at peripheral defeats of
hearing]. PhD thesis. SPb.; 1993. (in Russian).

OnucaHue UnmepHem-pecypca

Shcheglov I. Naskol'’ko velika rol’ mikroflory
v biologii vida-khozyaina? [How great is the
microflora role in type-owner biology?]. Zhivye
sistemy: nauchnyy elektronnyy zhurnal. Available at:
http://www.biorf.ru/catalog.aspx?cat_id=396&d_
no=3576 (accessed 02.07.2012). (in Russian).

OTBETCTBEHHOCTb 3A MPABUJIbHOCTb BU-
BJIMOrPAOUYECKUX AAHHbIX HECET ABTOP.

INFORMATION



ISSN 2221-2582

OcTanbHble MaTepuanbl  NpefoCTaBAsOTCA
nMbO Ha PYCCKOM, OGO Ha aHIINNCKOM S3bIKe,
NM60O Ha 06oMX A3blKaX MO KenaHuo.

CTPYKTYPA OCHOBHOI'O TEKCTA CTATbU

BBeneHue, N3noxkeHne 0OCHOBHOrO MaTepuana,
3aK/oyeHmne, nutepaTypa. [na opurmHanbHbIX UC-
CnefjOBaHUN — BBefEHMNe, MeTOANKA, pe3yfbTaTbl
nccnefoBaHnA, 06CyKAeHNe pe3ynbTaToB, nuTe-
patypa (IMRAD).

B pasgene «meTofuKa» o6s3aTeflbHO YKa3blBa-
l0TCA CBeEeHMA O CTaTUCTUYECKON 06paboTke IKC-
NeprMEHTANIbHOTO MM KIMHUYECKOro MaTepurana.
EauHnubl M3MepeHusa [aloTCcA B COOTBETCTBUU C
MexayHapogHon cuctemon egunmy, — CU. Qamu-
JINN MHOCTPAHHbIX aBTOPOB, LMTUPYEMbIE B TEKCTE
pyKonucu, NMPUBOJATCA B OPUTMHANBHOW TpaHC-
Kpunuuu.

O6wvem pykonuceli

O6bem pykonucu o63opa He AOJKEH MPEBbI-
WwaTtb 25 CTp. MaWKMHOMNUCHOrO TeKCTa yepes ABa
NHTepBana, 12 kernem (BKnoyan Tabaunubl, CNMCOK
nuTepaTypsbl, NOAMUCU K PUCYHKaM U pe3ioMe Ha
AHINICKOM A3bIKe), NoNa He MmeHee 25 mm. Hy-
MepynTe CTpaHuUbl NOCnefoBaTeslbHO, HauyMHasA
C TUTyNbHON. O6beM pyKONUCK CTaTbW KCNepu-
MEHTASIbHOrO XapaKTepa He [OJPKeH MpeBblwaTb
15 CTp. MaLLMHOMMCHOIO TEKCTA; KPAaTKNX COobLLe-
HUI (Nncem B pedakumo) — 7 CTP.; OTYETOB O KOH-
bepeHunax — 3 cTp.; peueH3uni Ha KHUrm — 3 cTp.
Ncnonb3ynte KOMOHTUTYN — COKpPALeHHbIA 3a-
rONOBOK N HYMepauuto CTpaHuL, AN1A NoMeLleHns
BBEPXY WU BHM3Y BCEX CTPAHUL, CTaTbWU.

Unnrocmpayuu u mabnuybi

Yncno prCcyHKOB peKoMeHayeTca He 6onee 5.
B noanncax nop pucyHKamu AOMXHbI OblTb che-
naHbl 06BACHEHNA 3HAUYEHWIN BCEX KPUBBIX, OYKB,
LUMpP 1 NPOoUKX YCIOBHbIX 0003HaueHuiA. Bee rpa-
bl B Tabnmuax AOMKHbI UMeTb 3aronioBKu. [oBTo-
PSATb OOHW 1 Te Xe JaHHbIe B TEKCTE, Ha PUCYHKaX
n B Tabnuuax He cnepyet. Bce Hagnucnm Ha pu-
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CYHKax M B Ta6nmuaxnpuBogaTcA Ha PYCCKOM
M aHrMMUICKOM A3blKaX. PUCyHKY, cxembl, $OTO-
rpadpun fomKHbI 6bITb NPeacTaBeHbl B TOYEUHbIX
dopmartax tif, bmp (300-600 dpi), unn B BeKTOp-
Hbix dopmaTax pdf, ai, eps, cdr. Mpu obopmneHnn
rpaduyecknx mMaTepranoB yunTbiBanTe pasmepbl
nevyatHoro nons *KypHana (WupuHa wnncTpa-
LU1n B OAHY KONOHKY — 90 MM, B 2 — 180 Mm).
MacwTab 1:1.

B KOHUe Ka)kpon cTaTbh 0653aTeNIbHO yKa3blBa-
0TCA BKNaj aBTOPOB B HammcaHue cTaTby, NCTOY-
HUKM GUHAHCMPOBAHMA (€CIM MMEITCA), OTCYT-
CTBME KOHONNKTa MHTEPEeCoB, Hannumne cornacusa
Ha Ny6nMKauuio CO CTOPOHbI MaLMEHTOB.

PELLEH3UPOBAHUE

Cratby, moctynuBwne B pefakuuio, obA3a-
TeNbHO peueH3npytoTca. Ecnn y peueHseHTa BO3-
HMKalT BOMPOCHI, TO CTaTbA C KOMMEHTapUsAMMU
peueH3eHTa Bo3Bpalaetca AsTopy. [daTtom no-
CTynneHnsa CcTaTbM CUYMTaeTCA pfaTa nonyyeHus
Pepakumenn OKOHYaTENbHOrO BapuwaHTa CTaTbMW.
Pepakuua octaBnaeT 3a coboi nNpaBO BHeCeHUsA
PEeLAKTOPCKNX N3MEHEHUI B TEKCT, HE MCKarkato-
WMX CMbICNA CTaTbyu (MUTepaTypHasa U TEXHOMOM-
yeckas npaeka).

ABTOPCKUE 3K3EMMNAPLI XKYPHAJIA

Pepakumsa obasyetcs BblgaTb ABTOpY 1 3K3em-
nnap *KypHana Ha Kaxkayto ony6snkoBaHHYto CTa-
TbiO BHE 3aBUCMMOCTHM OT YMC/ia aBTOPOB. ABTOPHI,
npoxuBatowme B CaHkT-lNeTepbypre, nonyuyatot
ABTOPCKUIM 3K3emMnaAap MypHana HenocpencTBeH-
HO B Pepakuun. NHoropogHum ABTOpam aBTOp-
CKMIM 3K3emnnAap MypHana BbiCbllaeTcAa Ha agpec
aBTOpa Mo 3anpocy OT aBTOPA. DK3eMnnApbI crnew-
BbIMYCKOB He OTNPaBAATCA aBTOpPam.

AAQPEC PEAAKLUN
194100, CaHkT-MNeTepbypr, IntoBcKas yin., 2
e-mail: [t2007@inbox.ru.
Cant xypHana: http://ojs3.gpmu.org/index.
php/childmed/index.

NHOOPMALIMA



W3AATEJIbCTBO NEAUATPUHECKOI0 YHUBEPCUTETA
NPEACTABNAET

PykoBoacTBO N0 nepnaTpum.
OdTANIbMOJIOrnA AETCKOro BO3PACTA

Peoaxyuonnasn xonnecus moma: /[.0. Heanos, B.B. bpoceckutl

Tom 11 «PykoBoacTBa mo meauaTpum» OTPaKaeT COBPEMEHHBIN
YPOBEHb Pa3BUTHSA OPTAIBMOJIOTHU JAETCKOro Bo3pacta. Kuura co-
JIEPKUT aKTyaJlbHYI0 MH(POPMALMIO O COBPEMEHHBIX METOJaxX Iua-
THOCTHUKH M JICUCHUS 3a001eBaHnil ra3 y nereil. OTaenbHble pa3aesbl
MOCBSILEHBl KIMHUYECKUM PEKOMEHIAIMAM MO OCHOBHBIM CHHAPO-
MaM M 3a00JIeBaHUSIM.

Wznanue npegnazHadyeHo odraabMosoram, NeanaTpaM u Npeacra-
BUTEJISIM APYTUX MEAWLUMHCKUX IUCHMIUIMH, a TaKKe CTyICHTaM
CTapIINX KypCOB MEIUIIUHCKUX BY30B.

Tom 11

Od¢TasbMoAOrUs
AeTcKoro BospacTta

TBepablil neperet, UBETHbIE WTIOCTpauuu, 344 cTpaHuIbL.

[TpuoOpecTn n3gaHne MOXHO B HHTEpPHET-MarasuHe JIaOupuHr:
https://www.labirint.ru/books/877706/

PykoBoACTBO N0 nejuaTpum.
HEBPOJIOTUA U NCUXWUATPUA AETCKOIo BO3PACTA

Peoaxyuonnas xonnecusa moma: /[.0. Heanos, B.HU. I'yzesa, C.B. I peuanwiii

Tom 9 «PykoBonmcTBa MmO mHeauaTpum» OTPa)kaeT COBPEMEHHBIMH
YPOBEHb Pa3BHUTHUS HEBPOJOTUH M MCHXHATPUU JETCKOTO BO3pacTa.
KHura comepKuT akTyalbHYI0 HHPOPMAIMIO O COBPEMEHHBIX METO-
Jax IMAarHOCTHKH M JICYCHUS 3a00JIeBaHUI HEPBHOM CUCTEMBI U IICH-
XMYECKHUX paccTpoiicTBax. OTAeIbHbBIC Pa3/Ieiibl MOCBSIICHBI KINHH-
YEeCKHM PEKOMEHJIAIMSAM 10 OCHOBHBIM CHHJIPOMaM M 3a00JICBaHUSIM.

PykoBOICTBO mpeqHa3HaYeHO HEBPOJIOTaM, HEHPOXUpPypraM, Mcu-
XHaTpaM, NCHXOTEPANeBTaM M MPEACTABUTEISIM APYTHX MEAUIMH-
CKUX JUCIMIUIMH, @ TAKXKE CTYICHTaM CTapIINX KyPCOB MEIUIIMHCKUX
BY30B.

Tom 9

HeBpOAOFVI.ﬂ N ncnuxuartpust
AETCKOro Bospacrta

TBepaslii neperutet, 288 cTpaHuL.

[IpuoOpecTu n3gaHNe MOKHO B MHTEpHET-MarazuHe JIaGupuHT:
https://www.labirint.ru/books/877707/
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